LOI CAM DOAN

Tbi xin cam doan day 1a céng trinh nghién ctru cua riéng t6i. Cac sb lidu va
két qua nghién ctru dugc trinh bay trong lun 4n 1 trung thuc va khach quan, cac
théng tin trich dan déu duogc chi rd ngudn ge. Két qua nghién ctru nay chua timg
dugc ai cong bd trong bat ky cong trinh khoa hoc nao khac. Néu cé gi sai sot, Toi
xin hoan toan chiu trach nhiém.

Hué, ngay 02 thang 12 nam 2021

Tac gia lun an

P6 Thanh Nhan



LOI CAM ON

Dé hoan thanh luan &n nay, t6i xin bay té 10ng biét on sau sic dén GS. TS. Hoang
Thi Thai Hoa - Trudng Pai hoc Nong Lam, Pai hoc Hué va TS. Hoang Minh Tam - Vién
Khoa hoc K¥ thuat Nong nghiép Duyén hai Nam Trung bo. Hai thay c6 dé ludn dong

vién, huéng dan tan tinh va day tm huyét trong sudt qua trinh hoc tap va nghién cuu.

T6i xin chan thanh cam on cac thay ¢6 gido & Khoa Nong hoc, phong Pao tao va
Cong tac Sinh vién, Ban giam hiéu Truong Pai hoc Néng Lam, Pai hoc Hué da tao diéu
kién thuan loi trong sudt qua trinh hoc tap, nghién ctu va hoan thanh luan an. Téi ciing
Xin chan thanh cam on Ban lanh dao Vién, Bo mdn Khoa hoc dat va Méi truong cling
toan thé can bo vién chic thuoc Vién Khoa hoc ki thuat Nong nghiép Duyén hai Nam
Trung bo di tao diéu kién, danh thoi gian va dong vién toi trong suét qua trinh hoc tap,
nghién cttu va hoan thanh luan &n. Bong thoi, toi xin chan thanh cam on su hd trg cua
Trung tdm Nghién ciru Néng nghiép Qudc té Uc, su tao diéu kién va dong vién cua
GS.TS. Richard Bell, TS. Surender Mann, cung cac thanh vién trong nhém thuc hién du
an Quan Iy téng hop nuede, dat va dinh dwong cho cac hé théng canh tac bén viing ¢

vungDuyén hai Nam Trung B¢ va Australia.

T6i xin bay té long biét on sau sac dén nhitng nguoi than trong gia dinh va ban
bé da ludn dong vién, gitip d& va danh cho t6i tinh than tot nhat trong suét qua trinh hoc

tap va hoan thanh luan an.
Xin tran trong cam on!
Hué, ngay 02 thang 12 nam 2021

Tac gia luan an

D6 Thanh Nhan
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MO DAU

1. PAT VAN DE

Binh Dinh la tinh thudc vung sinh thai duyén hai Nam Trung bo, mang dam nét
khi hau nhiét déi am gié mua, co téng dién tich 1a 606,6 nghin ha nhung dat san xuat
ndng nghiép chi c6 137,1 nghin ha (chiém 22,6% téng dién tich dit ty nhién) (Tong cuc
thng k&, 2020) [59]. Theo phan loai dat Viét Nam, tai Binh Dinh c6 8 nhom dat chinh,
trong d6 nhom dét cat c6 dién tich 13.283 ha va chiém 9,7% dién tich dat san xuat ndng
nghiép (Phan vién Quy hoach va Thiét ké Nong nghiép mién Trung, 2005) [43]. Nhém
dat cat & cac tinh ven bién noi chung va Binh Pinh noi riéng co ban 14 cat; ¢ thanh phan
co gidi nhe, ham luong cat min cao, stitc chira am dong rudng chi khoang tir 2,5 dén
12,5%, ham luong cac chit tong sb thip, cac chat d& tiéu nghéo nén kha ning gitr nudc
va dinh dudng 13 rt kém (Phan Liéu, 1981) [35]; dit cat bién c6 dung trong thay doi tir
1,4 - 1,7, ty trong tir 2,6 - 2,7 va do xop bién dong tir 35 - 45% [34]. Do viy, dé nang
cao hiéu qua san xudt va canh tac bén vitng trén dat cat thi viéc lya chon mot trong
nhing cdy trong ho du trong co cdu cdy trong hang nim 1a rat can thiét.

Lac (Arachis hypogaea L.) 1a ciy trong ngan ngiy c6 gia tri kinh té va mang tinh
hang hoa cao, kha ning cai tao dat rat tot, yéu cau dat trong co6 thanh phan co gidi nhe
va thich hop voi nhiéu loai co cdu cay tréng khéc nhau. Hat lac 1a loai hat c6 dau quan
trong, ham lugng lipit 40 - 60%, protein tho 26 - 34%, gluxit 6 - 22%, xenluld 2 - 4,5%
(Poan Thi Thanh Nhan va cs. 2006) [40]. Dong thoi, nho cac vi khuan ndt san cong sinh
& ré va thanh phan dinh dudng trong than 14 lac cao dic biét 1a dam (trong thanh phan
ctia than 14 lac c¢6 4,45% N, than 14 cAy phan xanh c¢6 3,30% N va phan chudng c6 1,80%
N (Puong Hong Dat, 2007) [17].

Trong nhimg nim gan day, do 4p luc vé dién tich dat san xuat ndng nghiép, tai
Binh Dinh, phan Ién dién tich dat cat trong cay 1am nghiép va cay cong nghiép dai ngay
d3 va dang duoc thay thé bang trong cay nong nghiép, trong d6 lac la cay trong da thé
hién rd su thich nghi va dang dwgc nguoi dan ciing nhu chinh quyén dia phuong dic
biét quan tam. Do do, dién tich lac tai Binh Binh trong nhitng nam qua lién tuc tang tu
8.315 ha (nam 2010) 1én 8.713 ha (nam 2015) va dén nam 2020 14 9.842 ha (Cuc Thdng
ké Binh Pinh, 2017 va 2021) [12], [13].

Tuy nhién, dé san xut lac trén dét cét tinh Binh Dinh cd hiéu qua con rat nhiéu
kho khin nhu ché d6 phan bén, nudce tudi, gidng, khoang cach va mat do trong, bién
phap che pha va gitr am, ...

Pé ting nang suat cay trong noéi chung, bén canh nhan té giéng mai thi phan bon



cd vai trd quan trong, quyét dinh chit lvong va ning suit cay trong, dic biét 1a dbi véi
cay lac trong trén dat cat bién. Tai tinh Binh Binh, mét trong nhirng yéu té phi sinh hoc
han ché ning suat lac 1a sir dung liéu lwgng phan 1an qua cao, mat can dbi giita dam Vi
lan va giira dam véi kali, chua quan tam dén vai trd cua dinh dudng khoang vi luong
(H6 Huy Cuong va cs. 2011) [14].

Dén nay, cac cong trinh khoa hoc nghién ctru vé phan bdn cho cay lac d va dang
dugc quan tam, nhung cac két qua nghién ctu vé dinh dudng K va S cho cay lac trén
d4t cét bién van con han ché.

Theo két qua nghién ctru vé anh huang caa thiéu hut dinh dudng dén ning suat
lac trén dat cat ving Duyén hai Nam Trung bo thi khdng bon K ning suat lac giam tir
14,93 - 35,24%, khong bon S ning sudt lac giam tir 12,71 - 23,35%, trén dat cét tring
va cat xam tai tinh Binh Dinh (P4 Thanh Nhan va cs. 2014) [41].

Déi véi cay lac, K va S c6 vai tro dic biét quan trong, K xuc tién qué trinh quang
hop va sy phét trién cua qua, ting cudng mo co gidi, ting tinh chéng d6 cho cay, ting
tinh chiu han va chéng chiu sau bénh. S cd trong thanh phan cua cac axit amin va la
thanh phan bat budc cua protein, ddng thoi S ciing tham gia vao hop chat CoA - SH va
c6 mat trong mot s6 vitamin.

Trong diéu kién khi hau nhiét d6i am gi6 mua, qua trinh khoang héa va rira trdi cac
chat vo co cling nhu hitu co trong dat xay ra manh, dic biét trén dat cat. Ham luong chat
hitu co, ty 16 va thanh phan khoang sét giau K va S trong dat cat rat thip, dan dén ham luong
K va S trong dt cat khéng cao va kha nang gitr hai nguyén tb nay ciing rat kém.

Xuat phét tir nhitng van dé néu trén, & ma rong dién tich va tang hiéu qua san
Xuat lac trén dat céat viéc thyc hién cong trinh: “Nghién citu bon phdn kali va leu huynh
cho cdy lac trén dat cat bién tinh Binh Pinh” 14 rit can thiét, dap ung yéu cau thuc té
clia san xut.

2. MUC TIEU CUA PE TAI
2.1. Muc tiéu chung

Danh gia duoc anh huong cta phan K va S dén cay lac trén dat cat bién; tir 4o dé
xuét dugc bién phéap sir dung phan K va S hop 1y nhim ning cao ning suét va hiéu qua
kinh té trong san xudt lac trén dét cat bién tinh Binh Dinh.
2.2. Muc tiéu cu thé

- Xac dinh duoc anh huéng cua viéc khong bon K va S dén sinh truéng va kha
nang tich lity chit kho cua cay lac trén dét cat bién.

- Pé xuét dugc lidu luong K va S hop Iy cho cay lac trén dat cat bién nham dat



nang sudt, hiéu qua kinh té cao va cai thién ham luong K va S trén dit cat bién.
- Pé xuat duoc dang phan bén K va S hop 1y cho cdy lac trén dat cat bién nham
dat nang suat, hi€u qua kinh t€ cao va cai thién ham lugng K va S trong dAt cat bién.
3. Y NGHIA KHOA HQC VA THUC TIEN
3.1. Y nghia khoa hoc

- Két qua thu dugc ctia dé tai s& 1a co sé khoa hoc cho viéc dé xuit c4c bién phap
sir dung phan K va S trong san xuit lac vira dam bao duoc ning suit va mang lai hiéu
qua kinh té cao.

- Két qua cuia dé tai c6 thé dung 1am tai liéu tham khao cho cac cong trinh nghién
ctru khoa hoc khac tai tinh Binh Dinh noi riéng va cac tinh khac c6 diéu kién sinh thai
tuong tu.

3.2. Y nghia thyc tién

- Panh gia ding duoc hiéu qua ciia phan bén K va S, xac dinh duoc liéu luong
va loai phan K va S hop 1y cho cdy lac trén dat cat bién tinh Binh Pinh. Khuyén cao
néng dan sir dung phan bon K va S hop Iy cho cay lac dé ting ning suat, chat luong,
hiéu qua kinh té cao.

- G6p phan hoan thién quy trinh san xuat lac trén dat cat bién.

4. PIEM MOI CUA DE TAI

Xac dinh duoc K va S 13 mot trong nhitng yéu t6 dinh dudng han ché dén sinh
treong VA phat trién cua cay lac trén dat cat bién tinh Binh Dinh;

Két qua nghién ctru di xac dinh duoc liéu lugng K va S phi hop cho ning sut
va chat luong lac cao trén dat cat bién tinh Binh Dinh 13 (90 kg K20 + 30 kg S)/ha trén
nén (8 tin phan chudng + 40 kg N + 90 kg P»0s + 500 kg voi bot)/ha;

Két qua nghién ctru da xac dinh dugc dang phan bon K va S hiéu qua trong san
xuat lac trén dat cat bién tinh Binh Dinh 1a K>SOa.



CHUONG 1
TONG QUAN TAI LIEU

1.1. CO SO LY LUAN CUA VAN PE NGHIEN CUU
1.1.1. Vai tro caa cay lac trong hé théng cay tréng

Lac thuoc nhém cay cong nghiép ngin ngay, c6 thoi gian sinh truéng khoang 4
thang, gié tri kinh té cao, yéu cau diéu kién khi hau va dat dai khong khat khe, c6 kha
nang cai tao dét rat tot. Do do, cdy lac ¢ kha ning cho ning suat cao & nhiéu vung sinh
thai va la cay trong duoc lra chon hang dau trong chuyén d6i co ciu cay trdng, ngoai
kha ning tréng luan canh cay lac ciing thich nghi tét trong canh tac xen canh véi mot sd
cay trong khac nhu mia, san, cAy lau nam ...,

Hién nay, tai Viét Nam lac 1a cay trong cho hiéu qua kinh té kha cao, cao hon rét
nhiéu so Véi trong lua va dac biét 1a trén dat lGa kém hiéu qua. Két qua danh gia hiéu
qua caa md hinh thdm canh lac trén dat IGa kém hiéu qua tai Lao Cai, L& Quéc Thanh
va cs. (2019) [52] da két luan md hinh thAm canh lac cho 14i thuan cao hon san xuat lda
la 20,31 tridu/ha/vy, ty suét loi nhuan can bién dat 2,2.

Theo Lin (1990) [124] nghién ciru cong thic luan canh cac cay trong can vai lda
tai Trung Qudc va Pai Loan cho thay, khi dua cac cAy ho dau vao luan canh véi lua da
gilp cai thién tinh chat ly, hoa cua dat mot cach rd rét, lam thay d6i pH cua dat, ting
ham luong chét hitu co, cai tao thanh phan co gidi, ting lwong 1an, kali d& tiéu trong dat.

Trén dat céat ven bién ving duyén hai Nam Trung bo, Hoang Minh Tam va cs.
(2010) [48] da xac dinh duoc co cau cay trong cho hiéu qua kinh té cao nhat Ia lac (Pong
Xuan) - virng (Heé thu) - khoai lang (Thu dong); co cau trong lac xen san mang lai hiéu
qua kinh té cao hon tréng san thuan va c6 hiéu qua tich cuc trong viéc giam thoéi hoa
dat do nguoi dan thuong trong doc canh cy san.

Két qua nghién ciu ciia DS Thanh Pinh va cs. (2019) [20] vé hiéu kinh té mo
hinh trdng san xen lac tai huyén Phu Cét, tinh Binh Dinh di két luan, trong sin xen lac
lam ting ning suit cua ca lac va sin, ning suat sin dat 23,13 tin/ha va lac dat 4,19
tan/ha, mo hinh tréng sin xen lac ¢ doanh thu 98,62 triéu dong/ha va cao gap 13 lan so
Véi trong san doc canh.

Téc gia Nguy@n Thi Chinh va cs. (2002) [8] nghién ctru phét trién vu lac thu dong
& céc tinh phia Bac da két luan, san xuat lac thu dong da cho loi nhuan thuan cao hon
mot s6 cy trong khac (khoai lang, ngd, dau twong) tir 6,4 - 10,8 triéu dong/ha/vuy.

Két qua nghién ciru vé hé théng canh tac bén vitng viing Bay Ndi - An Giang cua



Nguyén Vin Minh va Tran Van Khai (2011) [39] d4 tim ra duoc 6 hé thdng canh tac
thich nghi va bén viing trong d6 hé théng canh tac lda - lac cho thu nhap bién (MRR =
2,08) va i (26,34 triéu dong/ha) cao nhét.

Két qua nghién ciru cia Pham Vin Linh (2005) [36] vé loi thé céc loai cay trong
ndng nghiép trén dat cat bién ving Cta Lo, tinh Nghé An d3 két luan, lac 1a cay trong
c¢6 wu thé va dat ning suat binh quin cao hon ning suit binh quan toan tinh 1 9,6%.

T6m lai, lac thuc su 1a mot cay trong quan trong cia loai nguoi, dic biét 1a & cac
ving sinh thai kho khan. Cay lac vira cung cap ngudn thuc pham co gia tri dinh dudng va
hiéu qua san xuat cao, vira 1a cy tréng cai tao dat rat tét. Dac biét, do thoi gian sinh truéng
ngan nén cay lac phu hop véi nhidu co ciu cay trong va hé théng canh tac khac nhau.

1.1.2. Y&u cau sinh théai caa cay lac
1.1.2.1. Yéu cau vé dit dai

Cay lac khong yéu cau dét trong phai c6 d6 phi cao, nhung dt trong lac phai ludn
toi va x6p dé ré co thé phat trién thuan loi, da 6xy cho vi sinh vat ¢6 dinh N hoat dong
tét, tia qua dam xudng dat dé dang va dé thu hoach.

Lac l1a cay trong lay qua nhung qua lac tir khi hinh thanh can phai c6 bong téi va
phai c6 mot tac dong co hoc cling voi bong t6i dé qua phéat trién. Do do, dat trong lac
mot mat can cung cap dinh dudng, mot mat can phai cé két cau phi hop dé qua phat
trién. Theo Vii Cong Hau va cs. (1995) [23], cau tuong dat con quan trong hon ca do
phi, dat cd két cau min, nhiéu sét khong tot khi trdng lac nho nuéc troi vi kho thu hoach,
khi han kéo dai dat ran lai, tia qua khong dam xudng dat duoc va qua khong phat trién.

Do vay, tiéu chuan dau tién chon dat trong lac |a thanh phan co gisi dat, dat thich
hop cho trong lac 1a dat nhe, thanh phan cat thd cat min nhiéu hon sét, dung trong dat
1,1 - 1,35 (Poan Thi Thanh Nhan va cs. 1996) [40]. Theo York and Codwell (1951)
[188] dat trong lac 1y twong phai 1a dat thoat nude nhanh, c6 mau sang, toi x6p, phi sa
pha cat, co day du canxi va mot luong chat hitu co vira phai.

Vé mit hoa tinh dt, cay lac c6 thé chiu dugc pH tir 4,5 - 9,0 nhung pH dat thich
hop nhét cho cay lac 1a dat hoi chua va gan trung tinh (pH = 5,5 - 7,0). Trén dit c6 do
chua cao, khéng thich hop véi lac qua to va viéc cai tao dat theo hudng nang cao pH
thich hop 1a bién phap k¥ thuat nang cao niang suét lac quan trong.
1.1.2.2. Yéu cdu vé nhigt dé

Déi voi cay trong, nhiét do khong chi anh hudng dén qué trinh quang hop, hd
hap, van chuyén va phan bé cac chat déng hoa trong cay, nhiét o con la yéu té ngoai
canh c6 anh huong truc tiép dén sy sam nhap dinh dudng khoang vao cay, nhiét d6 anh
huong dén ca hut khoang chu dong va bi dong. Trong gigi han nhiét do nhit dinh thuong



dén 35 - 40°C thi voi da so cay trong ¢ Viét Nam c6 téc do xam nhap khoang ting theo
nhiét 46, téc do hat khoang giam va co thé bi ngirng khi nhiét do dat trén 50°C hoic
du6i 10°C (Hoang Minh T4n va cs. 2006) [50].

Ddi vai cay lac, nhiét do 1a yéu td ngoai canh c6 anh hudng 16n dén thoi gian sinh
truong cua cdy. Theo két qua tong hop ciia Poan Thi Thanh Nhan va cs. (1996) [40]:

Nhiét do trung binh ngay thich hop trong sudt chu ky sinh truong va phat trién
cua cay lac 1 25 - 30°C va cay lac yéu cau tong tich 6n tir 2.600 - 4.800°C.

Thoi ky nay mam, nhiét @6 thich hop tir 25 - 30°C va cay lac yéu ciu tong tich
6n tir 250 - 320°C, ¢ nhiét d6 thap s& kéo dai thoi gian nay mam, & nhiét do dudi 5°C
hoac trén 54°C hat s& mat sic ndy mam. Trong thuc té san xuat, nhiét do thich hop cho
hat nay mam 12 28 - 30°C va cay lac s& moc sau gieo tir 5 - 7 ngay.

Thoi ky sinh trudng sinh dudng, nhiét do thich hop 20 - 30°C va téi thich 13 25°C,
tong tich 6n yéu cau tir 700 - 1.000°C, & nhiét @6 30 - 35°C s& rat ngan thoi gian sinh
truong, ¢ nhiét do dudi 20°C s& 1am ¢ ché sinh truéng va can trg sy phan héa mam
hoa. Nhiét do trung binh thich hop nhat dé cay lac c6 thoi gian sinh truéng dén truée ra
hoa tir 30 - 35 ngay la thich hgp nhat.

Thoi ky ra hoa va két qua, nhiét do thich hop 24 - 33°C, ¢ nhiét do trén 34°C stc
séng cua hat phan giam dan, ¢ nhiét do duéi 20°C ty 18 hoa hitu hiéu giam.

Thoi ky chin, nhiét do thich hop 1a 25 - 28°C, & nhiét do dudi 20°C lam can tré
qua trinh van chuyén dinh dudng vé hat va xuéng dudi 15°C thi qua trinh van chuyén
dirng lai. Piéu kién chénh léch nhiét 6 ngay dém co loi cho qua trinh tich liy chat khd
vao hat la 8 - 10°C (nhiét do ban ngay 28°C va ban dém 19°C).

1.1.2.3. Y&u cdu vé anh sang

Anh sang 13 diéu kién ngoai canh co ban dé cay trong tién hanh qua trinh quang
hop, tich lily cac hop chét hitu co, bong tdi 1a yéu to cam tng va c6 ¥ nghia quyét dinh
cho su ra hoa cua cay trong (Hoang Minh Tan va cs. 2006) [50].

Lac thugc nhoém cdy ngay ngén nhung phan ¢ng rat yéu véi quang chu ky. Tuy
cay lac ra hoa khong phu thudc vao ngay dai hay ngay ngan nhung nu hoa no duoc va
s6 lugng hoa né thi phy thudc rat nhidu vao anh sang; dong thoi, khi tréng trong diéu
kién ngay ngan, cy lac ra hoa cham lai va ng it hoa hon khi trong trong diéu kién ngay
dai (V@i Cong Hau va cs. 1995) [23].

Tai Viét Nam, cac két qua nghién ctru ciia Bui Huy Dép, Nguyén Cong Danh déu

cho thay, thoi gian sinh truong cua cay lac khong phu thudc vao quang chu ky (Poan
Thi Thanh Nhan va cs. 1996) [40].



S6 gio nang/thang dat khoang 200 gid s& thuan loi cho qué trinh nd hoa, s6 gio
nang/ngay thap s& 1am giam sé hoa né va kéo dai thoi gian ra hoa. Trong thoi ky né hoa,
trong nhitng ngay ning hoa s& nd sém (6 - 8 gid sang), nd tap trung va qua trinh thy
phan va thy tinh ciing thuan lgi hon so véi nhitng ngay khong c6 ning (Poan Thi Thanh
Nhan va cs. 1996) [40].

1.1.2.4. YU Cau Vé nwéc

Ddi véi cay trong, ham luong nude trong 14 ¢d lién quan truc tiép dén sy dong
ma cua khi khong, ham luong nude trong 1a dat trang thai bao hoa va thiéu bao hoa mot
it (90 - 95%) thi quang hop dat cuc dai, khi thiéu nuéc thi khi khong dong lai, san pham
quang hop khéng duoc van chuyén khoi 14. Ngoai ra, nudc con anh huong dén tde do
va chiéu hudéng van chuyén va phan bé céc chat dong hoa trong cay (Hoang Minh Tan
va cs. 2006) [50].

Lac Ia cly trong can va c6 kha chiu han kha, nhung nuéc van 1a yéu té ngoai canh
c6 anh huong rat 16n dén niang suét lac. Theo Dunan Shufen (1998) [86], han & thoi ky
gieo hat s& 1am cho lac moc khong déu, nhung han vao giai doan hinh thanh qua la nguy
hiém nhat, sau d6 1a giai doan gitra ra hoa, dam tia, hinh thanh qua hat.

Do am dat thich hop cho cay lac sinh truong va phat trién 1én khoang 70 - 80%
d6 am gioi han dong ruong. Piém khing hoang nudc cia cay lac ciing nam trong khoang
thoi gian tir ra hoa ro dén hinh thanh hat (Poan Thi Thanh Nhan va cs. 1996) [40].

Theo Gillier (1968) tong nhu cau vé nudc trong sudt thoi gian sinh truéng cua
lac tir moc dén thu hoach 1a 450 - 700 mm (Poan Thi Thanh Nhan va cs. 1996) [40].
Tuy nhién, nhu cau nudc cua cay lac sé thay doi tiy thugc vao gidng, mua vu, kha ning
giit nudc va thoat nudc cua dat, diéu kién canh tac.

Theo John (1949) luong mua 1y tuong dé trong lac ¢ két qua khoang 80 - 120
mm trong nhitng thang trudc vu gieo, dé dé lam dat; khoang 100 - 120 mm khi gieo;
khoang 200 mm tir khi bat dau ra hoa dén khi tia qua ddm xudng dat; khoang 200 mm
tir khi qua bat dau 16n dén khi qua chin (Vi Cong Hau va cs. 1995) [23].

Két qua trén cho thay, diéu kién khi hau nuéc ta néu duoc bé tri thoi vu thich hop
thi s& rat thuan loi dé cay lac sinh truang, phat trién va cho ning suét cao.

Nhu vay, dé canh tac lac c6 hiéu qua, diéu kién sinh thai thoi vu tai khu vuc san
Xuit can c6 nhiét do tir 20 - 30°C, chénh léch nhiét do ngay dém & thoi ky chin tir 8 -
10°C, s gio ndng/thang dat khoang 200 gid, do am dat tir 70 - 80% d6 4m giGi han ddng
rudng, lugng mua tir 450 - 700 mm/vy, dat ludn toi va xop, du oxy, pH dat tir 5,5 - 7.
1.1.3. Vai tro ciia K va S déi véi cay lac

1.1.3.1. Vai tro ciia K déi véi cay lac



Kali 1a mot trong ba nguyén té dinh dudng da luong quan trong dé cay sinh
treéng va phat trién tot, trong san xuat néng nghiép ngudn cung cap K thuong bi han
ché nén ning suét va chit lwong cay trdng bi giam (Ryoung Shin, 2014) [154]. Kali
trong dat duoc van chuyén cha dong hoic thu dong dén céc té bao thuc vat, K duoc hap
thu vao ré sau do di chuyén téi xylem, phloem va téi ngin té bao (Eri Adams and Ryoung
Shin, 2014) [92].

Mic di, K khéng tham gia vao hop chat hitu co nhung K lai ¢6 vai tro trong céc
hoat dong diéu chinh cac dic tinh 1y hoa cua keo nguyén sinh chat, kich hoat cac enzym,
téng hop protein, quang tong hop, diéu hoa thim thiu, can bang anion - cation, diéu
chinh su déng mé& cua khi khdng va dong van chuyén caa cac hop chét hitu co trong
mach libe, ting tinh chéng chiu caa cay (chdng chiu bénh, han, nong, d6 ...). Trong cay,
K chi ton tai dudi dang ion ty do va rat linh dong, ma K con ton tai duéi dang mudi vo
co va hitu co hoa tan, K tap trung ¢ ¢ cac bo phan con non va dang sinh truéng manh.

K* Ia cation thiét yéu va c6 nong do cao trong té bao thuc vat. K 1a thanh phan
tham thau vo co quan trong nhat, su kich thich tang truong chu yéu 1a nho tac dung caa
K d6i véi qua trinh mé rong té bao; khi dinh dudng K day du thi té bao s& 1on hon, thanh
té bao day hon, giup mo on dinh hon; do d6 sé& cai thién sirc dé khang cua cay, chong lai
sy d6 ngd va sau bénh hai (Beringer and Nothduret, 1985) [72].

Céc nghién ctru vé dinh dudng thuc vat da xac dinh, K 1a cation don héa tri duy nhat
can thiét cho tat ca cac loai thuc vat bac cao, K rat phong pht trong cac mé thuc vat va dong
vai trd quan trong trong cac qué trinh sinh ly va sinh hda khéac nhau, thiéu K s& giam su phét
trién cuia cay va gay xao tron qua trinh trao doi chét & 14 (Steven, 1985) [173].

Cay trong thiéu K s& giam ty 18 quang hop, trao ddi chat va ting ty 18 hd hap
trong pha t6i dan dén giam sy phaét trién. Thiéu K, hoat dong va niang luc quang hop bi
giam, cac phan &ng quang hoa tao ra ATP va NADPH bi anh huang, luc lap ¢ 14 thiéu
K lam giam hoat dong cua mot s6 enzym trong chu trinh calvin (Steven, 1985) [173].
Trong cay, triéu ching sinh 1y dic trung cua thiéu hut K* 1a sy tich tu cac axit amin va
amit trong cac md (Harold and George, 1966) [101], su tich tu cAc tién chét protien nay
c6 kha ning gay &c ché qua trinh tong hop protien.

Mot trong nhiing vai trd caa K* ddi voi cay trong 1a 1am ting qua trinh van chuyén
axit amin, dic biét 14 qua trinh van chuyén vao hat dang phat trién (Dale G. Blevins,
1985) [81]. Bong thoi, K ciing ¢ vai trd quan trong trong su hoat hda cia cac enzym,
¢6 hon 60 enzym quan trong trong sinh vat dugc hoat héa boi K*. Khi khdng cé K*, cac
enzym s& mat gan 90% hoat tinh sau 10 phut & diéu kién 30°C va mat khoang 40% hoat
tinh & 20°C, nhung enzyme rat it bi mat hoat tinh trong diéu kién nhiét 6 nay khi c6 K*
(Dale G. Blevins, 1985) [81]. Ngoai ra, K con c6 vai trd trong viéc diéu tiét nudc trong



cay va ¢ cay thiéu K thi su chuyén hoa duong (chat tién than cua lipit) s& bi giam.

Déi vai nguyén té K trong cay, trude khi cac bo phan trén cay gia chét, K da kip
di chuyén vé cac bo phan con non dé cay tai st dung. Do d6, trong cay K 1a mot nguyén
t6 dung lai dién hinh.

Céc két qua nghién ciru da chi ra rang, K rat quan trong dbi véi nang suat cia cay
tréng, K co vai tro trong viéc dong mo khi khong (Kalavati Prajapati and Modi, 2012)
[114], khi cy thiéu K, cay c6 thé kich hoat co ché dich chuyén K* tir 14 gia dén 14 non dé
hd trg qua trinh dong ma khi khong ¢ giai doan sau. Ngoai ra, trong cay con ¢6 méi tuong
quan gitra m& khi khdng véi lueong van chuyén K, khi khi khéng mé cac nguyén té CI, P
va S gan nhu khong duoc van chuyén, can bang K* cha yéu 1 chét hitu co, K* 1a rat can
thiét bai vi khdng c6 nguyén té nao c6 mit dudi dang cation dugc tim thay véi liéu luong
dang ké & cac 6 bao vé khi khi khong ma (Humble and Raschke, 1971) [107].

Ngoai ra, K con duoc coi la "nguyén to chdt hieong” doi vai cay trong, khi thiéu K
qua trinh quang hop, van chuyén va mot s6 chirc ning ctia enzym c6 thé bi gian doan nén
lam giam su phét trién cta cay va anh huong dén chét luong.

Do d6, K ¢4 vai tro rat quan trong trong qua trinh sinh truéng va phét trién caa cay
tréng: quang hop, van chuyén san pham quang hop, tong hop protein, kich hoat nhiéu hé
enzym, dong mo khi khong (Sathiyavani et al. 2017) [160]. Ngoai ra, khi bi nhiém man,
K con gilp cay duy tri can bang ion va diéu chinh sy tham thau; trong diéu kién khd han,
K diéu chinh sy mé khi khong dé gitp cay thich nghi trong diéu kién thiéu nuéc (Mirza
et al. 2018) [133]. Bon bd sung K gilip cay lac cai thién kha ning chéng chiu man nhu
tang kha nang sinh truong (chiéu cao, s6 canh, chiéu dai va khoi luong ré), cac yéu té cau
thanh nang suat (khéi luong 100 qua va ty Ié nhan), ning suit (ning suat qua, nhan va
than 14), ty lé Na*/K* trong chdi, ré 14 va nhan (Meena et al. 2018) [129].

Ddi véi cay lac, K co vai trd xuc tién qua trinh quang hop va sy phat trién cua
qua, ting cudng mo co gidi, tang tinh chdéng d6 cho ciy, ting tinh chiu han va chong
chiu sau bénh. Ngoai ra, K con ¢ vai trd cai thién tinh chiu min cua cay lac, bon bd
sung K tinh chéng chiu min cua cy lac duoc cai thién théng qua céc chi tiéu chiéu cao
cay, s6 canh, chiéu dai va khéi lugng ré, khéi lugng 100 qua, khéi lwong va ty 1& nhan,
nang suat qua, nang sudt nhan, khbi lwong than 14, ty 1¢ ion Na*/K* & trong chdi, ré 1a va
nhan (Meena et al. 2018) [129]. Bon K cho cay lac c6 thé diéu chinh qué trinh vén
chuyén va phan b cac chit dinh dudng trong ciy, day nhanh quéa trinh hip thu N, P va
K, ting kha nang tich lily chat kho trong bo phan sinh san, ting ning suét, chat luong
va kha nang khang bénh (Kejin et al. 2003) [115].

Khi thiéu K, than cay lac chuyén mau d6 sam, la chuyén mau xanh nhat va sau
d6 chuyén mau vang (Vii Cong Hau va cs. 1995) [23], cay bi lun, kha ning quang hop
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va hap thu N giam, ty 18 qua 1 hat ting, khdi luong hat giam dan dén ning suét lac giam
rd rét (Poan Thi Thanh Nhan va cs. 1996) [40]. Thiéu K, cay lac con bi anh huéng xau
dén sinh trudng, chiéu cao cay, chiéu dai ré, s6 luong 14, ham luong protein tong sd, nito
hoa tan giam; thiéu K ciing lam giam ham lugng K va Ca nhung lai ting ham lugng P
tong s trong cay lac (Mahaboob and Rajeswara, 1980) [125].

Do vay, cay lac ¢d nhu cau K trong sudt qua trinh sinh truéng va phat trién, dé
tao duoc 1,0 tin qua khd cay lac hap thu khoang 15,0 kg K20. Bong thoi, dé san xuét
dugc 1,0 tan lipit cay lac hap thu 20 kg K (ddi véi cay co dau la 16 kg K, cay dira 12 43
kg K) (Ochs and Ollagnier, 1977) [140]; ty 1€ K trong cac bo phan khac nhau cua cay
lac da gia 14 than - 65%, r& - 8%, hat - 17%, vo - 10% (Hoang Minh Chau, 1998) [6].
Ngoai ra, khi ting ndng do K trong dung dich dinh dudng tir 50 ppm 1én 200 ppm thi
ham lugng N va K trong I& va hat tang nhung lai lam giam ham lwong Ca va Mg trong
|4 va hat (Singh, 1999) [164].

Ngoai ra, ning sut lac s& giam dang ké khi tan suat han han say ra thuong xuyén,
bon 60 kg K2O/ha di giup cho cdy lac tai An Do khdng bi anh huang bai han han va
khic phuc duoc viéc giam ning suat do han hén, ting sirc dé khang cua 14, sy thu phan
(Golakiya and Patel, 1990) [98]. Do d6, K ¢6 vai trd quan trong trong viéc chéng chiu
Véi tinh trang han héan cia cay lac. Pong thoi, K ciing ¢ vai trd quan trong trong chong
man, bon K cho cay lac s& giam tac dong doc hai cua mudi va cai thién dang ké kha
nang chiu min (Shi et al. 2020) [163]. Tuy nhién, néu lugng K20 qua nhiéu s& l1am giam
nang suét cua nhirng giong lac dang cay ding chin sém (Vii Cong Hau va cs. 1995) [23].

Nhu vay, d6i véi cay trong ndi chung va cay lac noi riéng, tuy K khong tham gia
vao cac hop chit hitu co trong cay, nhung K lai ¢6 vai tro rat quan trong dén sinh truéng
va phat trién cua cdy. K ¢6 vai tro diéu chinh dic tinh cua keo nguyén sinh chat, kich
hoat cac enzym, tong hop protein, diéu chinh sy dong mé cia khi khong, ting tinh chéng
chiu sau bénh hai, van chuyén axit amin, diéu tiét nudc, van chuyén san pham quang
hop, cai thién tinh chiu han va man.

1.1.3.2. Vai tro ciia S déi véi cay lac

Luu huynh 12 mot nguyén té dinh dudng rat can thiét dbi voi cay trong lay hat c6
dau, S can thiét cho qua trinh tong hop hop protein, dau va vitamin (Harmandeep et al.
2020) [100]. Bong thai, S ¢6 vai trd quan trong trong qua trinh trao d6i chat, anh huéng
dén sinh truong va phat trién, qua trinh ¢ dinh N cua vi khuan ndt san (Niewiadomska
et al. 2015) [137].

Trong cay, S la thanh phan chinh cia mot s6 axit amin thiét yéu (xystine chira 21%
S va metionine chua 27% S (Howard and Ensminger, 1958) [106]; cac axit amin nay la
thanh phan bat budc va cé vai tro dic biét khi tham gia vao qué trinh tong hop va chuyén
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hoa protein; qué trinh tong hop diép luc ciing can c6 S. Ngoai ra, S ciing ¢6 trong thanh
phan ciu tric tham gia vao qué trinh tong hop Coenzyme A, biotin, thiamine, glutathione;
téng hop chat diép luc; tdng hop cac hop chét luu huynh tht cap (allins, glucosinolates,
phytochelatins); su ¢b dinh nito cua cay ho dau (Jorgen, 2009) [110].

Do d6, cay trong phai hap thu S tir méi trudng ngoai va chuyén né thanh céc dang
trao d6i chét hiru ich phuc vu cho qua trinh sinh tong hop cac hop chit, bao gom cysteine
va glutathione (Joseph, 2019) [111].

Cac két qua nghién cau vai trd cua S dbi véi cay trong da chi ra, S can thiét cho
cac chuc nang: (i) Tong hop ba axit amin thiét yéu cha S (cysteine, cystine va
methionine); (ii) Su hinh thanh chét diép luc; (iii) Kich hoat mét s6 enzym phan giai
protein; (iv) Tong hop mot sé loai vitamin (biotin, thiamine va vitamin B, ...),
glutathione va coenzyme A; (v) Hinh thanh glucozit 1a thanh phan thiét yéu cua dau;
(vi) Hinh thanh cac lién két disulfua; (vii) Hinh thanh ferredoxin, mét loai protein thuc
vat chua sat; (viii) Hoat dong cua ATP sulfurylase - mét loai enzym c6 chitc ning
chuyén hoa S (Kanwar and Mudahar, 1986) [113].

Nhu vay, S ¢6 vai trd rat quan trong dbi vai su sinh truong va phat trién caa cay
tréng, 1a thanh phan quan trong cua axit amin cysteine va methionine, can thiét cho su
hinh thanh protein, kich hoat enzym, thuc day sy hinh thanh nét san trong cay ho dau, can
thiét trong sy hinh thanh chat diép luc, lam ting ham luong protein, ting ham lugng tinh
dau, tang kha ning chiu han, can thiét cho si hinh thanh céc vitamin va tong hop mot s6
hormone va glutathione, cai thién kha ning chong chiu véi kim loai ning doc tinh va nd
la mot thanh phan cia Ivu huynh chia sulfolipid (Sathiyavani et al. 2017) [160].

Trong cay, S & dang khéng bi khir 1a thanh phan cuaa sulfolipid nén S 1 thanh
phan cau tric cua mang sinh hoc. Sulfolipid c6 nhiéu & mang thylakoip cuaa luc lap
(Heise and Jacobi, 1973) [102] va ham luong sulfolipid & ré cay c6 twong quan thuan
véi tinh chdng chiu man (Stuiver et al. 1981) [174].

Ham luong S trong cdy thuong bién dong tir 0,2 - 0,5% khéi luong chat kho. O
cay thiéu S, mirc d6 hoat dong cia NAD - Glutamate Dehydrogenase, NAD - Malate
Dehydrogenase. .. tang; ndng do Bo rat cao (khoang 300 pg/gam khi lwong kho); dong
thoi, nong do Methiomne trong protein cua l4 giam nhe va nong d6 diép luc giam rd rét
(David and Stanley, 1982) [83]. Ham luong sunphat rat thdp & cay bi thiéu nhung s&
ting nhanh khi cung cdp dy du sunphat cho cdy sinh truong tt, ham luong sunphat
trong cay chi ra chinh xac vé tinh trang dinh dudng S trong ciy hon 1a 1am lugng S tong
s6 (Nguyén Bao Vé va Nguyén Huy Tai, 2003) [62].

Luu huynh 1a nguy@n té dinh dudng can thiét dé hinh thanh protein, enzym, vitamin
va chat diép luc trong cay nén S rat quan trong trong viéc phat trién ndt san, nang cao hiéu
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qua cb dinh dam, phat trién hat va cai thién chat luong dau & cay ho dau néi chung va cay
lac néi riéng. O cay ho dau, b sung S s& lam ting gip déi legng N ¢b dinh ¢ tat ca cac giai
doan sinh treéng, nhung ham luogng diép luc trong 14 va khdi lwong khd cua chdi chi ting
dang ké khi b6 sung S sau giai doan ra hoa va tao qué (Zhao et al. 1999) [191].

Déi véi cay lac, hat chira nhiéu dau va protein nén nhu cau S & cay lac 14 rat cao.
Két qua thir nghiém cac muc bon tir 20 - 70 kg S/ha, & muac bon 60 kg S/ha cho cay lac
d3 cho chi s6 dién tich 14, khdi lugng chat kho, sé qua, ning suat va chat luong dau cao
hon dang ké so véi d6i ching (Ariraman and Kalaichelvi, 2020) [69]. Do d6, S thuong
thiéu ¢ dat trong lac so véi cac chét dinh dudng khac; khi thiéu S, sy sinh truéng cua
cay lac bi can tré, 14 c6 biéu hién vang nhat, cay cham phét trién (Poan Thi Thanh Nhan
va cs. 1996) [40]. Triéu chang thiéu S xuat hién dau tién & cac 14 non va khi thiéu tram
trong méi lan sang cac 14 trwong thanh, ndng do S gidi han trong 14 non tir 1,8 - 2,0
mg/gam chat kho d6i véi cdy lac giai doan sinh truéng dén hinh thanh qua
(Supakamnerd et al. 1990) [175].

Cac két qua nghién ctru ciing chi ra riang, tac dung ting ning suat lac cua thach
cao (CaS0s) la nho S chir khéng phai nho Ca (Poan Thi Thanh Nhan va cs. 1996) [40].
Dong thoi, st dung S cho cay lac con 1am ting kha niang hap thu cac chét dinh dudng vi
lugng (Singh, 1999) [164]. Ngoai ra, st dung luu huynh nguyén té ciing lam giam do
Ua cua 14, ting khéi luong chat khd, khdi lugng nét san, ning suat qua, khdi lugng than
14, ning suat dau, nong d6 dinh dudng trong md 14 va kha ning hap thu dinh dudng cua
cay lac (Singh and Chaudhari, 1999) [176].

Ngoai ra, S con cd vai tro tao thanh cac axit amin methionine, cysteine va cystine
va tang tong hop dau, cai thién sy suat hién nét san, giam ty 1 bénh hai, ting ham luong
diép luc & cay lac (Singh, 1999) [164]. Khi cay lac duoc bon S (20 kg S/ha) thi chiéu cao
cay, sb hoa, s6 lugng ndt san, khéi lugng nét san, sinh khéi kho, nang suét, khéi lugng
than 14 va ning suat dau cao hon so vai khong bon S; nong do N, P, S, Fe, Zn va tong
lwong chit dinh dudng khoang hap thu dugc ciing cao hon so vdi cay lac khdng bén S
(Singh and Chaudhari, 1995) [169]. Bong thoi, viéc sir dung 40 kg S/ha ¢ dang thach cao
cling 1am tang dang ké kha nang hap thu N, P, K va S cua cay lac (Poonia et al. 2013)
[146], khi tang lidu luong S ciing s& lam ting nong do va thay doi sy hap thu N, P, K, S
va B & qua lac nhung ndng do c4c chat dinh dudng va cac thong s hap thu khéng co y
nghia khi tang S tir mirc 30 kg/ha 1én 45 kg/ha (Patel and Zinzala, 2018) [143].

Nhu vay, S 1a nguyén té dinh dudng c6 vai trd rat quan trong d6i vai cay trong
noi chung va cay lac ndi riéng, S cé trong thanh phan caa axit amin, tong hop protein,
chat diép luc va lipit, tong hop cac vitamin, chuyén héa coenzym, thac day qué trinh
hinh thanh nét san, tang tinh chiu han va chiu lanh (Solaimalai et al. 2020) [172].



13

1.1.4. Sw hap thu va nhu ciu dinh dudng K va S caa cay lac
1.1.4.1. Sw hép thu K cia thuc vt va nhu cdu dinh dwéng K cia cay lac

lon K*trong dung dich dit duoc di chuyén theo dong khuéch tan dén khdng gian
thanh té bao cua vo ré. Khi & khong gian thanh té bao, K* dugc hap thu bai cac 16p biéu
bi va I6p ngoai cua vo té bao, su di chuyén caa K* trong khong gian vach té bao tir vo
ré dén céac phan tir xylem ctia md mach bi chin bai dai caspari trong néi bi [121]. Do
d6, ion K* thuong di vao ciy chil yéu qua mang nguyén sinh chat & cac té bao bén ngoai
cuia vo ré.

Téc d6 hap thu K* vao té bao ré phu thudc vao ham luong K* trong mé té bao, khi
ham luong K* trong mé té bao cao thi toc do hap thu K* vao té bao ré giam va nguoc lai.

Kali sau khi dugc ré cdy hap thu nhanh chong dugc van chuyén dén cac bo phan
phia trén ctia cdy, dong thoi su van chuyén K* tir ngon xubng ré ciing say ra nhanh
chong, do d6 ngay sau khi K* dugc hap thy, n6 s& dé dang phan phdi t6i toan bo cac bo
phan cua cay. Su van chuyén K* tdi cac bd phan ¢ xa goc ¢6 anh hudng truc tiép dén
van chuyén nudc va lién quan dén sy van chuyén cua cic chit dong hoa trong phloem,
Su van chuyén nay vé co ban phu thudc vao su van chuyén K" qua mang thuc vat
(Mengel, 1985) [130].

Trong cay, K ton tai ¢ dang ion K* rat linh dong va tap trung cha yéu & cac bo
phan con non, 14 non va |4 con kha nang quang hop. Lac 1 cay tréng ¢ nhu cau K cao
va kéo dai trong suét qua trinh sinh truéng va phét trién. Tuy nhién, lugng K cay lac hap
thu tir thoi ky ra hoa - lam qua chiém 60% tong nhu cau K ciia cay lac va 80 - 90% luong
K tap trung o la.

Déi voi cay lac, su hap thu K 13 16n nhét (I6n hon N va P) va K duoc tich liy cha
yéu trong co quan dinh dudng, vi mdi san pham 100 kg qua lac, sy hap thu K, N va P
tuong ung la 3,45 - 6,66 kg, 3,08 - 5,35 kg va 0,6 - 1,2 kg (Kejin et al. 2003) [115].

Theo tac gia Ngd Thé Dan va cs. (2000) [15], khi bon K d 1am ting ning suét
giong lac Iy tir 19 - 31% so véi khong bon. Dong thoi, két qua nghién cau cia B4 Thanh
Nhan va cs. (2014) [41] trén dat cét bién ving duyén hai Nam Trung Bo ciing da két
luan, khdng bon K ning suat lac giam tir 14,93 - 35,24%.

Lac 1a cay trong c6 nhu cau cao vé dinh dudng K, dé tao 1,0 tin qua cay lac ldy
di tir dat 27 - 41 kg K20, hiéu suat st dung phan K»SO4 trén dat cat bién 1a 6 kg lac vo
va trén dat bac mau 12 8 - 10 kg lac vo (Ngd Thé Dan va cs. 2000) [15].

Két qua nghién cau caia Milica et al. (2013) [132] trén dat cat tai Dabuleni, Dolj
County, Romania d chi ra bon 60 kg K/ha trén nén khong bon phan ning suat lac tang
173 kg/ha (16,6%).
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Nhu vay, thuc vat hap thu K théng qua mang nguyén sinh chat ¢ té bao ngoai cua
V6 r&, sau d6 duoc van chuyén dén cac bd phan phia trén cia cdy. Ddi vai cay lac, lugng
K hap thu 16n hon N va P, bén K ning suét lac c6 thé ting tir 15 - 35%, dé tao 1,0 tan
qua cay lac lay di tir dat tir 27 - 67 kg K20, hiéu suat sir dung phan K dat tir 6 - 10 kg
lac vo/kg K2SOa.

1.1.4.2. Sw hép thu va nhu cdu dinh dwéng S ciia cdy lac

Déi véi S, cay trong chu yéu hap thu tir dat dudi dang ion sulphat, ngoai ra S
cling c6 thé hap thu thong qua khi khong duéi dang SOz hoic HaS (Thomas Leustek et
al. 2000) [182]. Tuy nhién, lwong S hap thu qua 14 khéng thé dap tng du nhu cau S cua
cay. Do d6, & nhiéu vung trén thé gigi, thiéu S 12 mot trong nhiing yéu tb han ché dbi
vGi san xuat cay trong (Scherer, 2001) [161].

Ddi vai cay ho dau khi con nho, trong cay dién ra hién twong pha lodng va sy phan
bd S giita cac dang vo co va hitu co, giita ré cay va la non (David et al. 1983) [84].

Cay trong hap thu S & dang SO4%, SO4% sau khi dugc hap thu tir dung dich dat
vao té bao ré dugc van chuyén trong té bao chat, tir cac té bao ré ngoai vi xuyén tam qua
V6 Vao trong noi bi va vao tru gitra cua ré [152]. Trong cdy, SO4% duoc van chuyén theo
co ché dong van chuyén 3H*/SO4% (Lass and Ullrich, 1984) [119] va dugc ma hoa boi
cac ho gen vai hon 10 thanh vién dugc chia lam 5 nhom theo c&c chiic nang cua axit
amin (Ru"diger et al. 2010) [152]. Qua trinh van chuyén dugc diéu chinh va xay ra con
duong khi sulphat thanh sulphide va su két hop vao cysteine chi yéu say ra trong plastid
(Malcolm and Luit, 2006) [128]. Sau khi hap thu, sulphat dugc kich hoat bang céch
adenyl hoa thanh adenosine 5'-phosphosulfate (APS), sau d6 dugc khir thanh sulfit boi
APS reductase (Davidian and Kopriva, 2010) [85].

Khi cay thiéu S, sy sinh trudng va phat trién caa cay bi han ché, luong sulphat duoc
gitr lai & cac 4 gia s& duoc phan bé tir tir dén céc bo phan sinh trudng; trong cay c6 mot
mdi tuong quan thuan gitra téc do phat trién va téc do hap thu sulphat, va né duogc ting
cuong bang céch gir lai sulphat tir cac dung dich trong cay (David et al. 1983) [84].

Ngoai ra, su hap thu sulphat con dugc diéu chinh bang cach han ché sulphat, thiéu
S cling anh huong dén su hap thu sulphat vao ré boi HASUIT (high affinity sulfate
transporter) ciing nhu LASulT (low affinity sulfate transporters) va cac chat van chuyén
SULTR (sulfate transporters) trong khong bao. Su hap thu sulphat ciing duoc phéi hop véi
su hip thu va dong hoéa nito va carbon, néu sir hip thu nito bi han ché thi sy hp thu sulphat
cling giam manh (Tamara and Stanislav, 2014) [177].

Lac 1a cay ho dau, hat lac c6 ham luong lipit cao nén cay lac ¢ nhu cau S cao,
lwong S cay lac hip thu twong duong lwong P, ham lwong S trong 14 & chu ky sinh truéng
khoang 0,2% (Poan Thi Thanh Nhan va cs. 1996) [40]. Tuy tirng mtrc d6 thdm canh va
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loai cay trong, S can phai dua vao co cau phan bén vai liéu lwgng tir 30 - 50 kg S/ha
(Vi Hitu Yém, 2002) [63].

Khi cay lac thiéu S, su sinh truéng bi can trd, 14 ¢d biéu hién vang nhat. Trén dat
thit pha cét, bon S s& cai thién rd rét chiéu cao cay, sé canh/cay, chi sé dién tich 14, sb
qua/cay, ning suat qua, ham luong S trong hat, sy hap thu S va Zn (Noman et al. 2015)
[138]. Trén dét thiéu S, & mutc bon 45 kg S/ha d3 lam ting dang ké ning suét va su hap
thu S cua cay lac (Gupta and Jain, 2009) [99].

Khi S dwoc cung cip day du, sy hap thu S dién ra song song véi qua trinh phat
trién sinh khéi cua cay lac, chat khd cua cdy lac duoc tong hop nhanh nhat 1a 140
kg/ha/ngay (téng sinh khdi 1 6.857 kg/ha); su hp thu S ting nhanh nhit ¢ tuan tha 8
v6i mic trung binh hang ngay 14 0,22 kg S/ha; & giai doan thu hoach, trong téng sb 11,6
kg S/ha thi c6 5,4 kg S ¢ trong than 14, 0,8 kg S ¢ v6 qua va 5,4 kg S & trong nhan
(Bromfield, 1973) [76]. Bong thoi, khi S dugc cung cap day du, qua lac cling bam chic
vao than hon, day ciing 1a mot yéu t6 gop phan 1am ting ning suét lac.

Tai An Do, & mirc bén 40 kg S/ha da lam ting dang ké chiéu cao cdy, kha ning
tich lily chat kho (giai doan 60 ngay sau gieo), ham luong diép luc (giai doan 50 ngay
sau gieo), s6 qua/cay, khéi luong 100 hat (Solaimalai et al. 2020) [172]. Bon 30 kg S/ha
& dang nano di 1am ting ham lwong diép luc A, diép luc B, protein, s6 qua, khoi lugng
100 hat va ty I¢ nhan twong tng la 6,8%, 4,3%, 9,4%, 25,0%, 13,8%, va 1,8% so vdi
bon S ¢ dang thong thuong (Thirunavukkarasu and Subramanian, 2015) [180].

Két qua so sanh kha nang hap thu S cua cay lac giita 2 dang bon 1a S nano (30 kg
S/ha) va S thong thuong (40 kg S/ha) cho thay; bon S ¢ dang nano cay lac hap thu ¢ ré
la 0,76 mg S/cay, chdi la 40,5 mg S/cay, hat 1a 14,9 mg S/cay va vo qua 1a 3,09 mg
S/cay, twong tu ddi voi bon S & dang thong thuong thi cay lac hap thu ¢ ré 13 0,53 mg
S/cay, chéi la 35,8 mg S/cay, hat 1a 11,4 mg S/cay va vo qua la 2,46 mg S/cay
(Thirunavukkarasu et al. 2018) [181].

Trén dat cat bién ¢ Viét Nam, ham lwong cac nguyén té dinh dudng ndi chung va
nguyén té S ndi riéng Ia rat thap; khdng bon bd sung phan S ning suit lac s& giam tir 12,71
- 23,35% (P4 Thanh Nhan va cs. 2014) [42]; bon bo sung phan S s& 1am ting ning suat hat
lac vy Xuan tir 7,4 - 19,1% va lac vy Thu dong la 12,2% (Nguyén Vin Chién, 2010) [7].

Nhu vay, cay trong hap thu S tir dit dudi dang SO42, SO4% sau khi duoc hap thu
vao té bao ré duoc van chuyén trong té bao chat, qua trinh van chuyén sulphat dugc khir
thanh sulfide. Di véi cay lac, lugng S cay lac hap thu twong duong véi P, tly thudc vao
muc 6 tham canh va dang S sir dung, nhu cau S thuong tir 30 - 50 kg S/ha.


https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Thirunavukkarasu%2c+M.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Subramanian%2c+K.+S.%22
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1.1.4.3. Sw twong tdic giiva K va S trong cay lac

Trong cay, K khong tham gia vao thanh phan cac hop chét hitu co nhu S, nhung K
va S cling c6 vai trd quan trong trong tong hop céc chat, ting tinh chéng chiu va tac dong
rat tot toi qué trinh sinh truéng va phat trién. Do do, giita K va S ¢6 su tuong tac tich cuc
t6i sinh trudng, phét trién va ning suat caa cay trong ndi chung va cay lac néi riéng.

Déi véi cay ho ddu, ning suit hat va than 14 thu duoc cao hon dang ké khi bon 40
kg S/ha va 50 kg K2O/ha, ham luong va sy hap thu cia S va K theo cdy da ting dang ké khi
bon S va K (Sakarvadia et al. 2009) [156]. Ngoai ra, S cting c6 tac dung hop huc cung véi
K va P v& ning suat, ndng do va su hap thu cac chat dinh dudng; sy anh huong caa S dén
ndng d6 va su hap thu K, P va S 16n hon K va P (Singh and Chaudhari, 1996) [170].

Str dung S ciing véi K va P d3 1am tiang nang suat, nbt san, qua va khéi luong
than cling nhu sy tap trung va hap thu dinh dudng S, K, P cua cay lac, S con co tac dung
két hop voi K va P dén nang suat, sy hap thu va nong do cac chat dinh dudng (Amrit
and Vidya, 1996) [68].

Kali va luu huynh c6 sy twong tac va anh huong dén mot sb chi tiéu sinh trudng,
phét trién va ning suat cua cay lac; chiéu cao cdy va s6 canh cap 1/cay s& tang khi bon
két hop K va S (Kim et al. 1988) [118]; khi bon két hop 75 kg K2O/ha vai 40 kg S/ha
cho sb canh/cay, sé qua/cay va ty 18 nhan, nang suat qua, sinh khéi, sy hap thu P, K, S
trong than 14 va N trong qua lac cao nhat (Patel et al. 2018, Patel et al. 2019) [144],
[145]. Trén dat sét den trung binh, bon két hop 120 kg K2O/ha va 40 kg S/ha cac chi tiéu
chiéu cao cay, s6 canh, s6 luong nbt san, sé qua/cay, khdi lugng quéa/cay, so qua
chac/cay, ty 1&é nhan, ning suit qua, ning suat dau, ham lugng K va S trong hat va than
14, tong lwong dinh dudng hap thu (N, P, K va S) cao hon c6 y nghia so véi ddi chiing
yéu td dinh dudng K va S han ché (Makkhan, 2008) [127]. Su hap N, P, K, S cua cay lac
tang theo mirc dJ tang dan cua lidu luong bon K va S; ham luong N, P, S trong cay dugc
tang 1én khi bon 60 kg S/ha va ham lugng K trong cdy tang khi bon 75 kg K.O/ha
(Kharwade et al. 2019) [117].

Tai An D9, trén dét cat giau mun, K va S déu ¢ anh huong quan trong dén nang
suat, su hap thu dinh dudng va chat lwong cua cy lac, su anh hudng thé hién rd hon khi
bon két hop K va S (Badiger et al. 1990) [71]. Trén dat cat da ong, bon K va S da cai
thién sé canh/cay, chi sé dién tich 14, ning suit qua va dau cua cay lac, ning suit lac dat
cao nhat khi bon 50 kg K20/ha va 20 kg S/ha (Ghosh et al. 1995) [95].

Nhu vay, K va S cd sy tuong tac tich cuc t6i sinh trung, phat trién va ning
suat cua cay trong. Doi véi cay lac, sir dung K va S hop 1y c6 tac dong tét dén mot sb
chi tiéu sinh truéng, phat trién va ning suét: chiéu cao cay, s canh cip 1, s6 qua/cay,
ty 16 nhan, niang suat qua, sinh khéi, sé luong ndt san, khdi luong qualcay, sé qua
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chic/cay, nang suat dau.
1.1.5. Pic diém dat cat bién

Dit cat thuong duoc hinh thanh do sy phan hay hodc phan manh cua cac loai da
granit, ¢a voi va thach anh. DAt cat chira ty Ié hat cat cao, vbn tu nhién c6 d6 phi nhiéu
thap, khi bén phan va tuéi nudc khong giit dugc nhiéu nudc va chat dinh dudng, tham
thuc vat ty nhién thuong 1 ¢6 va ring (Khan, 2018) [116]. Trong diéu kién khi hau nhiét
d6i, dét cét trai qua qua trinh phong hoa theo do sau, tao ra khoang vat, trong d6 thach
anh 1a khoang vat chiém wu thé trong cat, mot ty 1¢ dang ké phan phu sa tao thanh hat sét
(Bruand et al. 2005) [77]. D4t cat c6 ham lwong chat hitu co thap, kha ning trao ddi cation
(CEC) thap nén kha ning giir dinh dudng kém (Shermeen and Petra, 2016) [162].

Trén thé gidi, dién tich dat cat bao phu khoang 900 triéu ha, tap trung & cac ving
khd han va ban kho han, d6 phi nhiéu cua dat thuong thap va phu thudc vao ham luong
OC trong dat, ham lugng OC trong dat cat cao nhat & ving 6n déi va lanh (trung binh
la 19 gam/kg) va thap nhat ¢ ving khd han (dudi 5 gam/kg), ham lugng OC trong dat
cat ndng nghiép sé& ting dang ké khi 4p dung céc bién phap cai tao két hop véi tudi tidu
(Jenifer and Alfred, 2019) [108].

O Viét Nam, dat cat phan bb chu yéu ¢ céc tinh ven bién mién Trung (chiém
khoang 63% dién tich dat cat cua ca nude. D4t cat co nhiéu yéu té han ché ddi voi san
Xuat ndng nghiép, bao gom thiéu dinh dudng, dat chua, kha ning gitr nuéc thap va nguy
co x6i mon do gid (trén céc bai cat ven bién) (Hoa et al. 2010) [103].

Nhom dét cat bién tai Viét Nam duogc hinh thanh tir cac hoat dong dia chat. Dat
cat bién 1a nhom dat rét tré, duoc hinh thanh trong thoi ky Dé tir cho dén nhiing thoi
gian hién dai, d6 1a san pham caa 2 qué trinh nang cao khu vuc bd va bdi tu tao lap dong
bang (Phan Liéu, 1981) [35]. Ngoai ra, do chiu tac dong manh cua nhiét do va am do
trong diéu kién khi hau nhiét di gi6 mua nén su bién doi nhanh chéng 1a dic diém noi
bat cua thé nhudng dat cét bién.

Tinh chat vat ly cua dét cat bién duoc quyét dinh bai thanh phan co gidi, do di
dong va mic do thé hién co moc (Phan Liéu, 1981) [35]. Trong diéu kién duyén hai
mién Trung ¢ Viét Nam, mdi diéu kién lap dia khac nhau 13 mot kiéu tham thuc vat khac
nhau; d6i v6i cac dun cat di dong, thanh phan loai thuc vat don gian va cac loai cé chiém
vu thé; trén ving cat ¢b dinh, thanh phan loai rat da dang véi day du céc loai tir than gd,
than bui, than thao dén than leo (H6 Dic Thai Hoang va Truong Thi Hiéu Thao, 2015)
[32]. Ham luong sét vat ly ¢ cac loai dat cét bién khac nhau ciing khac nhau, dat con céat
tring bién dong tir 1,6 - 1,8%, dat con cét vang 1a 2,6 - 2,8%, dat cét bién dién hinh Ia
8,4 - 10,0% va dat cat glay 1a 10,0 - 11,0% (Nguyén Vian Toan, 2004) [57].

Dai bo phan dat cat bién dién hinh da duoc tréng trot thuong cd phau dién véi 3
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tang khac nhau rat rd: (i) Tang canh tac, ¢ trén cing, do day tir 12 - 20 cm, cat min hoic
cat pha, xam sang, khi kho hoi bui, ré co nhiéu; (ii) Tang vang, duéi ting canh tac 1a mot
tang dat dic biét, c6 mau vang, 4o day thay ddi tir 10 - 45 cm, thanh phan co gidi ning
hon, thudng la cat chat, thinh thoang thit nhe, ciing ¢6 lac cat min, cat pha nhu tang canh
tac, dinh tay r6; (iii) Tang xanh lo, ting vang dén mot 4o xau nao dé thi chuyén 16p dot
ngdt sang tang dat khac c6 mau xanh lo hoic tring, doi khi hong tim nhat, cat thd thuan
nhat, ddm nudc mach va kéo dai xudng dudi mue nuwéc ngam (Phan Liéu, 1981) [35].

Cac két qua phan tich tinh chat vat 1y dat cét bién tai Viét Nam da chi ra, dung
trong thay doi tir 1,4 - 1,7 glem?; ty trong 2,6 - 2,7; dd xdp thay d6i trong khoang 35 -
45%, strc chira 4m dong rudng thap nhat cua dat cat chi vao khoang 2,5 - 12,5%. Tinh
chét cua dat cat pha 1a khéng cd két cdu, hat roi rac, ngdm nudc manh, thoang khi, thoat
nudéc, suc lién két nho, dé lam dét, chat hiru co phan giai qua nhanh, kha niang git nudc
kém (Ngb Nhat Tién va Nguyén Xuan Quat, 1967) [55].

Dit trong trot ndi chung, tinh chat hoa hoc 1a dic tinh quan trong va quyét dinh
kha nang cung cap dinh dudng cho cay trong. B4i voi dat cat bién, tinh chat hda hoc
phu thudc vao thanh phan co gidi, quéa trinh hinh thanh dat va tham thyc vat. Két qua
phan tich tinh chat hoa hoc d6i voi dét cat bién viing duyén hai Bac Trung Bo cho thay,
dat cat bién c6 phan @ng chua vira dén it chua, ham luong hitu co ¢ ting mat trung binh
1,2% va & tang ké tiép giam con 0,8%, ham luong N tong sé bién dong 0,03 - 0,06%,
P,0s tong sb bién dong 0,02 - 0,03%, kali rat nghéo (0,5%) (Nguyén Vin Toan, 2004)
[57]. Po chua cua dat cat bién thuong bién dong 16n, dat ngap nudc va tich tu nhiéu chat
hitu co kém phan giai ¢d khi pHkei dén 3,5 - 4,0; noi cao rira trdi manh, dat thd nghéo
thi pH thuong thap (4,5 - 5,0); noi it rira trdi va cd l1an nhiéu vo so hén hoic chiu anh
huéng ctua nuéc min thi pH cao hon (6,0 - 7,0). Thanh phan cac cation trao ddi thay doi,
trong mot s6 trudng hop ¢6 hién tuong Mg?* troi hon Ca?*, dung tich hap thu cua dat
thap, tri so T thudng dao dong trong khoang 3 - 5 me/100gam dat, do no bazo thay doi
tir 40 - 60%. Ngoai ra, ham lwong cac chat khac trong dét cat bién thuong bién dong 16n,
ham luong Si tr 75 - 90%, Fe,Ostur 1,2 - 9,7%, AlOz tir 0,95 - 18,2%, MnO tir 0,008 -
0,13%, K>O tu 0,16 - 2,2%, CaO tur 0,6 - 2,2%, MgO tur 0,1 - 1,85%. DPéi v&i cac mau
dat cat bién ¢ Thira Thién Hué, pH ¢ muc chua, ham lugng OC < 1%, CEC rat thap (<
2 cmol/kg) (Hoang Thi Thai Hoa va cs. 2007) [28].

Déi vai cac chi tidu vé hoat tinh sinh hoc dt cat bién, théng qua cac két qua phan
tich cho thay ham lwong vi sinh vat thap, chi bang 1/2 so véi dat phi sa séng Hong, tuy
nhién cao hon so v6i dat bac mau, trong khu hé vi sinh vt thi vi khuan chiém vu thé vé
s6 luong (75 - 80%) sau d6 dén ndm va xa khuan (Phan Liéu, 1981) [35]. Phan tich dat
cat bién & Dién Chau va Quynh Luu cho két qua 1a ham lugng Azotobacter vao khoang
5,8 x 103 dén 6,3 x 10° (Nguyén Lan Diing, 1968) [18].



19

Tong hop cac nghién ctu vé dat cat bién, tac gia Phan Liéu (1981) [35] da két
luan, mac du rat nghéo chét hitu co, dat cat bién van duy tri mot hoat tinh sinh hoc cao
hon so vé6i dat bac mau 1 loai dat nghéo dinh dudng twong tu. Do d6, nhiéu loai cay
trong cd thé sinh truong, phat trién va cho ning suat cao trén dat cat bién.

Mot sé két qua nghién ctru khac trén dat cét bién da két luan, dat cat bién tinh
Quang Binh c6 d6 phi ty nhién thap, da s6 cac yéu t dinh dudng can thiét cho sinh truéng
phét trién cua cay lac thudc loai rat nghéo dén nghéo, K va P 1a hai yéu t dinh dudng
hang dau han ché nang suét lac (H6 Khic Minh, 2014) [38]. Pong thoi, viéc mo rong
thém dién tich lac trén dat cat bién Quang Binh 1a xu hudng kha thi va hiéu qua dbi voi
doi song dan sinh va sinh thai viing; cac yéu té han ché ning suét lac bao gdm: dat c6 do
phi tu nhién thap, thoi tiét didn bién phuc tap khdng thuan loi cho sinh truong va phat
trién cua cdy lac, mac dau tu phan boén cho cay lac cia ngudi dan thap va thiéu can ddi
(Nguyén Minh Hiéu va cs. 2011) [25].

Nhu vay, dat cat ndi chung va dat céat bién néi riéng déu cd ty 1é hat cat cao, két
CAu roi rac, pH chua, ham luong mun thip, nghéo dinh dudng, kha ning gitt nuéc va
dinh dudng kém, c6 nhiéu yéu té han ché di vai san xuit néng nghiép. Tuy nhién, néu
dugc dau tu phan bon va nude tudi hop ly thi viec ma rong dién tich dat san xuat ndng
nghiép trén dat cat 1a kha thi va mang lai hiéu qua.
1.2. CO SO THUC TIEN CUA VAN BE NGHIEN CUU
1.2.1. Tinh hinh san xuat lac trén thé gi¢i, Viét Nam va Binh Pinh
1.2.1.1. Tinh hinh sdn xudt lac trén thé gigi

Hién nay, theo két qua thong ké cua FAO [195], cay lac duoc trong ¢ 116 qudc
gia va vung lanh tho trén thé gisi. Theo Yugandhar (2005) [189], cay lac duoc trong tir
40° vi @6 Bac dén 40°vi do Nam.

Bdng 1.1. Dién tich, ning sudt va sdan lirong lac trén thé gidi

Nim Dién tich (1000 ha) | Ning suat (tan/ha) | San lweng (1000 tan)

2015 26.509,2 1,68 44.540,6

2016 28.386,8 1,61 45.755,8

2017 29.298,4 1,64 48.001,5

2018 29.703,3 1,71 50.889,7

2019 29.597,0 1,65 48.756,8
Trung binh 28.698,9 1,66 47.588,9

Nguon: http://www.fao.org/faostat/en/#data/QC/, ngay 21/01/2021 [195].
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S6 lidu thong ké tai bang 1.1 cho thay, trong khoang 5 ndm gan day (2015 - 2019):
dién tich lac trén thé gisi co xu hudng ting dan, dién tich lac trung binh nim 2018 va
2019 (29,65 triéu ha) da tang 1,26 triéu ha so v4i nam 2016 va tang 3,14 triéu ha so vai
nam 2015; nang sudt lac trung binh toan thé giéi on dinh va dat trung binh 1,66 tan/ha
(bién dong tir 1,61 - 1,71 tin/ha); do dién tich tang, ning suat on dinh nén san lugng lac
trung binh nam 2018 va 2019 (49,8 triéu tin) di ting 4,1 triéu tAn so voi ndm 2016 va
tang 5,3 tridu tan so v4i nam 2015.

Bdng 1.2. Dién tich, ning sudt va sdan lirong lac cia cac Chau luc nam 2019

) Dién tich Ning suat San lwgng
Chéu luc . .

(1000 ha) (tan/ha) (1000 tan)
Chéau A 11.114,1 2,45 27.250,2
Chau Au (2018) 2,0 2,66 5,3
Chéu Phi 17.146,2 0,97 16.636,8
Chéau My 1.326,7 3,66 4.850,3
Chau bai Duong 10,0 1,96 19,5

Nguon: http://www.fao.org/faostat/en/#data/QC/, ngay 21/01/2021 [195].

Theo két qua théng ké tai bang 1.2, dién tich tréng lac gitra cac chau luc o sy bién
dong rat 16n, mac du cay lac c6 ngudn gbc tir Nam M nhung chau Phi lai la chau luc c6
dién tich 16n nhét thé gidi, tiép sau d6 1a chau A va thap nhat 1a chau Au. Tuy nhién, véi
nang suat trung binh toan chau luc dat 3,66 tan/ha, chau My hién la chau luc cé nang suat
lac cao nhat thé gidi, tiép theo I1a chau Au, chau A va thap nhat 1a chau Phi. Do d6, san
lwong lac 16n nhat hién nay duoc san xuat & chau A (27,25 triéu tin/nam, chiém 55,9%
téng san luong lac trén thé gisi) va thap nhat 1a chau Au chi 5,3 nghin tan/nim.

1.2.1.2. Tinh hinh sdn xudt lac é Viét Nam

Tai Viét Nam, theo yéu cau vé diéu kién sinh thai, cay lac cd thé trong duogc o tat
ca céc tinh trong ca nudc. Tuy nhién, theo sb liéu thong ké nam 2015 [58], cay lac chi
duoc trong tap trung (tir 3.000 ha/nam trd 18n) & 24 tinh thanh trong ca nudc, vai dién
tich mot tinh bién dong tir 3.000 - 16.200 ha, tinh ¢6 dién tich 16n nhat 1 tinh Nghé An
(16.200 ha) va tinh c6 dién tich nho nhat 12 tinh Vinh Phiic (3.000 ha).

Theo s6 lidu cua Téng cuc thdng ké nam 2019, dién tich trong lac & nuéce ta hién
nay la 177,0 ngan ha (chiém 34,3% tong dién tich cay cong nghiép hang nam, 1,6% tong
dién tich cay trong hang nam), trong 5 nam gan day (2015 - 2019) dién tich trong lac &
nudc ta o6 xu huéng giam dan (giam 11,6 %), tir 200,2 ngan ha nam 2015 giam xudng
con 177,0 ngan ha vao nam 2019. Bdng thoi, do cai tién gidng, chat luong gidng va bién


http://www.fao.org/faostat/en/#data/QC/

21

phap canh tic nén nang suét lac trung binh ca nudc trong 5 nim gan day di ting 9,25%
(tir 2,27 18n 2,48 tin/ha). Do d6, san luong lac hang nim cia nudc ta van dam bao ¢
muc trén 400 ngan tan.

Bdang 1.3. Dién tich, ndng sudt va sdan lirong lac cua Viét Nam

Niim Dién tich N{u,lg suit San lu’q’rlg
(1.000 ha) (tan/ha) (1.000 tan)
2015 200,2 2,27 454,1
2016 184,8 2,31 427,2
2017 195,4 2,35 459,6
2018 185,7 2,46 457,3
2019 177,0 2,48 438,9

Nguon: Nién giam thong ké Viét Nam ndm 2019 [59].

Do vay, dé duy tri dién tich va dam bao san lwong lac hang nam, can phai c6 céc
giai phap dé nang cao hiéu qua san lac cho nguoi dan, két qua thyc hién mé hinh to chuc
quan ly san xuit theo canh ddong mau I6n va co su lién két giita néng dan véi doanh
nghiép tai huyén Dién Chau, tinh Nghé An da c6 tac dong tich cuc dén thu nhap cua
ngudi dan, tong chi phi san xuat giam 11,44%, thu nhap ting 21,13% so v&i mé hinh
san xuat binh thuong (Lé Qudc Thanh va cs. 2016) [51].

1.2.1.3. Tinh hinh sdn xudt tai Binh Pinh

Binh Pinh 12 mét tinh viing duy@n hai Nam Trung Bo c6 diéu kién khi hau twong
d6i thuan loi va phi hop véi yéu cau sinh thai cay lac néu ta chon thoi vu trong thich
hop. Két qua tong hop s6 liéu théng ké vé dién bién tinh hinh san xuét lac tai Binh Dinh
duoc trinh bay trong bang 1.4.

Bdang 1.4. Dién tich, ning sudt va san lirong lac tai Binh Dinh

Nim Dién tich (1000 ha) | Ning suat (tin/ha) | San lweng (1.000 tan)
2015 8,71 3,20 27,89
2016 9,54 3,30 31,52
2017 9,62 3,35 32,24
2018 9,85 3,47 34,21
2019 10,04 3,48 34,96
So bo 2020 9,84 3,50 34,48

Nguaon: Nién giam thong ké tinh Bink Binh nam 2020 [13].
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Theo s liéu théng ké cua Cuc Théng ké tinh Binh Dinh, tir nam 2015 dén 2020,
dién tich lac lién tuc duoc ting 1én va dén nay dién tich di dat sip si 10 ngan ha/nam.
Tai tinh Binh Dinh, do ngudi dan san xuét lac (ng dung tdt céc tién bo ki thuat nén
nang suat lac trong nhiing nam qua lién tyc ting va tir nim 2018 ning suat lac da dat
trén 3,4 tin/ha (cao hon trung binh trung ctia ca nudce 1a 1 tin/ha). Tir nam 2016 dén nay,
san luong lac tai tinh Binh Pinh di luén 6n dinh ¢ mtc trén 30 ngan tin/nim va hang
nam san lugng luén c6 hudng tang.

Theo sb liéu théng ké nam 2020 [13], cay lac hién dang duoc trong o 11/11
huyén/thi x&/thanh phé cua tinh Binh Dinh. Tuy nhién, dién tich lac chi yéu chi tap
trung & cac huyén Phu Cat (4.672 ha), Phil M¥ (1.949 ha), Tay Son (1.320 ha), thi xa
Hoai Nhon (661 ha, thi xi An Nhon (499 ha), con cac dia phuong khac co dién tich rat
nho va thap nhét 1 thanh phé Quy Nhon chi ¢6 40 ha.

Trong nhitng nim qua, ning suét lac tai Binh Pinh da c6 nhitng budc tién rd rét va
dat cao nhat trong sé c4c tinh ving duyén hai Nam Trung Bo, nhung so véi mét s6 viing
va dia phuong khac trong ca nudc thi nang suat lac tai Binh Binh van con nhiéu han ché.
Do vay, dé tang san lugng lac mot mat can cd ké hoach nghién ctiu tim ra cac yéu té han
ché ning suat lac, mot mat tinh can c6 chinh sach hd tro nham tang dién tich lac.

Bén canh d6, vai chiéu dai 134 km bo bién c6 dién tich dat cat rat 16n, mot phan
dang st dung trong cdy an qua, cay Iam nghiép c6 gia tri kinh té rt thap va mot phan
dang bo tréng co nguy co bi hoang mac hoéa. Néu khai thac c6 hiéu qua dién tich dat cat
bién nay sé& tang nguon thu kha Ién cho ngan sach cua tinh néi chung va ting thu nhap
cho nguoi dan noi riéng.

1.2.2. Tinh hinh sir dung phan bén cho cay lac trén thé giéi va Viét Nam
1.2.2.1. Tinh hinh s dung phan bon cho cay lgc trén thé gidi

Lac la cay trong ho dau, hat lac ¢ ham luong lipit va protein cao, vo qua va than
14 cling ¢6 ham luong dinh dudng rat cao. Mic du hé ré lac ¢ vi khuan ndt san cong
sinh ¢ dinh N tir khong khi nhung do c6 sinh khdi 16n nén nhu cau dinh dudng da va
trung lwong cua cay lac 1a rat 1n.

Két qua tong hop tai bang 1.5 cho thay: dé tao 1,0 tn qua cay lac can tir 43,8 -
63 kg N, 9,2 - 11 kg P20s, 31,3 - 46 kg K20, 27 kg CaO, 14 - 20,4 kg MgO; ddng thoi,
dé dat duoc ning suit lac 2 - 2,5 tan/ha, cay lac can 160 - 180 kg N, 45,8 - 57,3 kg P2Os,
96,4 - 120,5 kg K20, 83,9 - 111,9 kg Ca0, 49,7 - 76,6 kg MgO, 15 - 20 kg S. Ngoai ra,
cay lac cling c6 nhu cau cao d6i v4i cac nguyén té vi lwong, véi nang suat lac 2 - 2,5
tan/ha, cay lac ciing 1ay di tir dat 3 - 4 kg Fe, 300 - 400 gam Mn, 150 - 200 gam Zn, 140
- 180 gam B, 30 - 40 gam Cu va 8 - 10 gam Mo (Singh, 1999) [164].
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o7 | San pham cay Lwgng dinh dwéng lay di tir dat (kg)
lac tao ra N P20s K20 CaO MgO S
1 ;S ttr‘;‘;n?;f "2 630 | 110 | 460 | 270 | 140 | -
2 | 1,0 tAn quat 43,8 9,2 31,3 - 20,4 -
5 |Nang suat 2,0 - 160,0- | 458- | 96,4- | 839- | 49,7 - | 150-
2,5 tan/ha? 180,0 | 57,3 | 1205 | 1119 | 76,6 | 20,0

Nguon: 1 Vii Cong Hau va cs. 1995 [23]; 2Singh, 1999 [164].

Do d6, trong thuc té san xuat, tly ting diéu Kién dat dai va tiém nang nang suat
lac cy thé, khi ting luong phan bon, bon bo sung két hop cac nguyén té dinh dudng
thi cac chi tiéu vé sinh truéng, phat trién, ning suat va chat luong cua cay lac thuong
duogc tang lén.

Trén dAt cat, khi ting ty 16 bon N, P va K tir 30 - 30 - 24 1&n 60 - 45 - 48 kg
NPK/lan bon d3 ting dang ké chiéu cao cay, s6 canh/cdy, khéi lugng hat va ning suat
qua cua cay lac (Mahmowd et al. 2014) [126].

Trén dat thit nhe hodc trung binh, bon phdi hop 11 kg N, 10 kg P, 19 kg K cho
1,0 ha trong lac nhd nudc troi, nang suat lac ting 154% so véi doi ching va cao hon
mot cach co ¥ nghia khi bon don doc N, P, K hoac khi bén cuing lic 2 trong 3 nguyén té
N, P, K (Vii Cong Hau va cs. 1995) [23].

Tai An Do, két qua tong hop cua 436 thi nghiém ¢ tat ca cac ving trong lac cho
thay, bon phdi hop (30 kg N + 17 kg P)/ha, ning sut lac ting gap 2 1an so véi chi bon
30 kg N/ha va bon thém 16 kg K/ha trén nén (30 kg N va 17 kg P)/ha thi ning suat lac
tang thém nhiéu (Vi Cong Hau va cs. 1995) [23]. Trén dat thit pha cét tai An Do, khi
bon két hop N - P - K (20 + 40 + 40 kg/ha), ning suét lac ting tir 959 kg/ha 1én 1.459
kg/ha, ham luong dau ting tir 47,8% 1én 49,3%, ham lugng protein ting tir 24,9% lén
27,3% so vai doi chiing khong bon (Evelyn, 1985) [94].

Tai Trung Qudc, ddi véi cay lac, bon phan N, P, K 1am ting ning suat qua, khi
tang lvong bon N thi ning suit qua ting, ning suit qua dat cao nhat khi ap dung P va K
& mic trung binh (150 kg PsO2/ha va 300 kg K20/ha), ning suat qua ting khi luong bon
K cao hon so vai lugng bon N va P (Chu-ying et al. 2007) [80].

Két qua tong hop lwong phan bon st dung cho cay lac & mot s6 qudc gia tai bang
1.6 cho thay, do cay lac c6 kha ning tu ¢ dinh N trong khi quyén nén lugng N bon
khong 16n va khdng co su bién dong 16n giira cac qudc gia. Tuy nhién, d6i véi nguyén
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t6 dinh dudng P va K thi giira cac qudc gia da c6 su thay d6i dang ké; tai An Do véi
nang suét lac trung binh hién nay 1a 1,4 tin/ha (FAO, 2019) luong P20s sir dung bién
dong tir 40 - 60 kg/ha, lwong K20 bién dong tir 0 - 90 kg/ha; tai Bangladesh véi ning
suit lac trung binh hién nay 1a 1,8 tin/ha (FAO, 2019) nhung luong phan bon sir dung
gitta cac khu vurc ¢6 su bién dong khé 16n, Iwong N bién dong tir 20 - 65 kg/ha, luong
P,Os bién dong tir 22,5 - 100 kg/ha va K20 bién dong tir 22,5 - 90,4 kg/ha; tai Trung
Qudc, véi nang suit 5,4 tin/ha, lugng phan bon duoc khuyén céo cho 1,0 ha la 150 kg
N, 171,8 kg P2Os va 180 kg K,O; d6i v6i Thai Lan va Indonesia, ning suat lac trung
binh 1,0 tin/ha, lugng K20 st dung twong dwong nhau (30 - 37 kg/ha) nhung luong
P,Os str dung c6 sy bién dong kha 16n (Indonesia - 12,0 kg/ha, Thai Lan - 56,1 kg/ha).
Dua trén két qua nghién ciru vé lidu luong phan bon dbi vai cay lac, thong qua phuong
trinh hdi quy biéu dién cac mac d6 bon NPK, mia vu va dia diém khac nhau da chi ra
muc bon ti wu dé dat nang suét lac cao 12 (33,9 kg N : 67,5 kg P20s : 107,3 kg K20)/ha
va mic bon t6i wu vé kinh té 12 (33,7 kg N : 65,8 kg P20s : 105,5 kg K20)/ha (Veeramani
and Subrahmaniyan, 2012) [184].

Bdang 1.6. Luong phan N - P - K sir dung cho cay lac ¢ mét sé nuéce trén Thé gidi

] Lwong phan bon sir dung (kg/ha)
TT Quoc gia

N P20s K20

1 | Thai Lant 18,0 56,1 37,0
2 | AnDg? 30,0 60,0 90,0
3 | Indonesia® 23,0 12,0 30,0
4 | Bangladesh* 20,0 22,5 22,5
5 | Bangladesh® 65,0 100,0 90,4
6 | Trung Qudch 150,0 171,8 180,8

Nguon: tSanun et al. 1996 [159]; 2 Veeramani et al. 2012 [184]; 3 Nasir et al. 1996
[136]; # Thayamini, 2018 [179]; ® Thayamini, 2016 [178]; ® Kejin et al. 2003 [115].

Dong thoi, cac két qua nghién ciru nén phan bon N, P, K cho cay lac c6 bon b
sung thach cao da két luan: sir dung (20 kg N + 60 kg P + 40 kg K + 500 kg thach cao)/ha
da lam tang dang ké chiéu cao cay, so 14, sé canh, s6 hat/qua, ning suat qua, ning suat
hat va mang lai hiéu qua cao nhat (Murli et al. 2017) [134]; tai An D¢, lugng phan bén
khuyén céo cho cay lac trén 1,0 ha 1a 30 kg N, 60 kg P20s, 40 kg K20 va 500 kg thach
cao (Dutta and Mondal, 2006) [89]; két qua nghién ctu nham xac dinh liéu luong K,O
va S + Ca thich hop cho cay lac c6 tudi trong vu Hé tai An Do khuyén céo can bon két
hop 60 kg K20 + 45 kg S + 60 kg Ca véi 20 kg N + 30 kg P2Os cho 1,0 ha dé dat duoc
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nang suit lac cao (Singh, 2007) [165].

Ngoai ra, cac nghién ciru bon bd sung phan chudng va thach cao nhaim giam
lwong phan bon vo co tai Banladesh di két luan, khi bon ddy du phan NPK + 300 kg
thach cao/ha ning suat lac di cao hon (2.777 kg/ha) khi chi bon day da phan NPK (2.276
kg/ha); trén nén 1/2 lwong phan NPK khuyén cdo (60kg N + 100 kg P20s + 90,4 kg K20)
+ 10 tan phan chudng/ha, bon 450 kg thach cao/ha cho ning suit lac 2.610 kg/ha va bén
300 kg thach cao cho ning suét 2.522 kg/ha (Thayamini, 2016) [178]. Trén dat thit pha
sét, dé tang ham lwong va hap thu chat dinh dudng cua cay lac, lugng dinh dudng can
bon bo sung cho 1,0 ha 12 45 kg S va 1,0 kg B trén nén phan bon 25 kg N va 50 kg P
(Patel and Zinzala, 2018) [143].

Nhu vy, lac 1a cay trong c6 nhu cau phan bon cao, liéu lugng cua tirng loai phan
bon phu thude vao diéu kién sinh thai, tiém niang ning suat cua cay lac. Tuy nhién, dé
san xuat lac cho nang suat cao, chat luong tot va bén vitng véi méi trudng can bon bo
sung phan hitu co va can ddi giita cac nguyén té dinh dudng da, trung, vi luong.

1.2.2.2. Tinh hinh si& dung phan bon cho cay lac tai Viét Nam

Dén nay, cac cong trinh khoa hoc nghién ctru vé& bon phan cho cay lac d va dang
duoc quan tam trién khai thuc hién va budc dau da dua ra dugc cac quy trinh bén phan
cho cay lac. Tuy nhién, cac nghién ctiru va khuyén céo liéu luong phan bon cu thé trén
ting giong lac, nhoém dat, diéu kién khi hau, tiém ning niang suat, phuong thirc canh tac
... cOn nhiéu han ché, két qua tong hop céac nghién ciru va khuyén céo liéu lugng phan
bon cho cay lac dugc trinh bay tai bang 1.7.

Bdng 1.7. Liéu Irong phan bon nghién cizu va khuyén céo cho cay lac tai Viét Nam

Liéu lwong phan bén sir dung cho 1,0 ha (kg/ha)
TT | Didu kién cu thé Ph3
an N | POs | KO | S |Vaibgt
chuéng
1 | Khao nghiém gia tri 5.000 30,0- | 90,0 - 60,0 - 400 -
canh tac va st dung? ' 40,0 | 100,0 80,0 600
A ~ 5 A 2
2 | M6 hinh san xuat lac 1.000 460 1200 90,0 ] 500
(HC)
3 | M6 hinh nhan giéng | 1.000
46,0 | 120,0 90,0 - 500
lac? (HC)
4 |Vién KH NN VN -
Trljz am Khuvén 10.000- | 36,8- | 80,0- | 72,0- 500 -
rng tem P 15000 | 460 | 1120 | 900 600
nong Quoc gia
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Liéu lwong phan bén sir dung cho 1,0 ha (kg/ha)
TT | Diéukién cu thé 3
T Phan N | POs | KO | S |Vbibgt
chuéng
5 sna | DA
Truong mzL X;’ric 8.000- | 250- | 500- | 600- | | 500-
bH | At XM 12000 | 400 | 80,0 | 90,0 800
NN | | dat cat
Ha [cac loai| 8.000- | 200- | 400- | 40,0- 500 -
NoOI* | d4t khac 12.000 | 30,0 | 60,0 60,0 800
6 |bat cat bien tinh | 0000 | 400 | 1200 | 800 | - | 500
Quang Binh?®
7 |bat cat bien tinh| g 000 1 400 | 900 | 900 |300]| 500
Quang Nam®
8 | Pat cat bién tinh
10.000 | 450 | 1350 | 900 | - | 400
Thanh Hoa’ ’ ’ ’
9 | Pat cat bién tinh
s i 300 | 600 | 600 | - i
Thura Thién Hue
10 | Lac Thu dong tal
Hoing Héa, tinh| 8000 | 30,0 | 900 | 60,0 | - | 500
Thanh Ho6a®
L1 [ HuyenViet ven.tinh |10 500 | 300 | 900 | 600 | - | 500
Bac Giang'?

Nguon: 1 B6 NN va PTNT, 2011 [3]; 2 B NN va PTNT, 2021 [4]; ® Tran Danh
Stru va cs. 2017 [47]; *Nguyén Nhu Ha, 2006 [21]; 5 H6 Khac Minh, 2014 [38];  Hoang
Thi Thai Hoa va cs. 2019 [29]; 7 Tran Thi An, 2005 [1]; 8 Dwong Viét Tinh, 2006 [56];
Vi Pinh Chinh va cs. 2012 [10]; 1° Vi Binh Chinh va cs. 2010 [11].

Két qua tong hop cac nghién ciu va khuyén céo liéu luong phan bon cho cay lac
tai Viet Nam cho thay, liéu luong phan bon khuyén céo cho cay lac cua cac to chic, dia
phuong, nhém dat, diéu kién canh tac khac nhau c6 sy bién dong rat Ion. Boi voi cac
don vi thuoc Bo Nong nghiép va Phét trién ndng thon, tiy timg didu kién canh tac va
muc tiéu san xuit khac nhau, legng phan bon khuyén céo cho 1,0 ha bién dong tir 5.000
- 15.000 kg phan chudng, 30 - 46 kg N, 80 - 112 kg P.0s, 60 - 120 kg K20, 400 - 600
kg voi bot. Poi véi Truong Pai hoc Nong nghiép | Ha Noi, tly ting diéu kién dat dai
khac nhau, lugng phan bon khuyén céo cho 1,0 ha bién dong tir 8.000 - 12.000 kg phan
chudng, 20 - 40 kg N, 40 - 80 kg P20s, 40 - 90 kg K20, 500 - 800 kg voi bot. Ddi voi
dat cét bién, cac nghién ciu vé lidu luong phan bon da két luan va khuyén céo bon cho
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1,0 ha bién dong tir 8.000 - 10.000 kg phan chudng, 30 - 45 kg N, 60 - 135 kg P20s, 60
- 90 kg K20, 400 - 500 kg voi bot; két qua nghién ctru trén dat cat bién tinh Quang Nam
khuyén cao bon thém 30 kg S/ha (Hoang Thi Théai Hoa va cs. 2019) [29]. Ngoai ra, mot
s6 két qua nghién cau trong diéu kién mua vy va dia phuong khac nhau ciing dua ra liéu
lwgng phan bon hiéu qua cho 1,0 ha tréng lac 1a 8.000 - 10.000 kg phan chudng, 30 kg
N, 90 kg P-Os, 60 kg K20 va 500 kg voi bot.

Song song Véi viéc xac dinh liéu luong phan bon pha hop cho cay lac, cac két
qua nghién ciru ciing danh gia hiéu qua cua lidu luong phan bon khuyén céo; trén dat
cat bién tinh Quang Binh, véi liéu luvgng phan bon cho 1,0 ha 12 40 kg N + 120 kg P20s
+ 80 kg K20 + 500 kg vdi bot + 10 tin phan chudng cho ning suat qua dat 3,1 - 3,113
tan/ha, 13i rong dat 25,38 - 29,18 triéu déng/ha, ty suat I4i so vai vén dau tu dat 0,51 -
0,53 (H6 Khéac Minh, 2014) [38]; trén dat cét bién tinh Quang Nam, t6 hop phan bén
cho 1,0 ha 12 40 kg N + 90 kg P2Os + 90 kg K20 + 30 kg S + 500 kg véi + 8 tan phan
chudng két hop véi phuong phap tudi nude theo minipan cho ning suat lac, hiéu qua
kinh té va hiéu qua str dung nude tudi, ham luong kali va luu huynh tong s6 trong dat
cao nhat (Hoang Thi Thai Hoa va cs. 2019) [29]; trén dat cét bién tinh Thanh Hoa, liéu
luong phan bén NPK (45 kg N + 135 kg P20s + 90 kg KoO)/ha dat ning suat tuong
duong véi lidu lugng (60 kg N + 180 kg P,Os + 120 kg K20)/ha va dat 1ii suat cao nhat
(Tran Thi An, 2005) [1]; trén dat cat bién tinh Thira Thién Hué, trén nén phan bén (30
kg N + 60 kg P20s + 60 kg K20)/ha, bon phan chudng va phan hitu co vi sinh da ting
nang suit lac tir 194,9 - 255,4%, bon hdn hop than bun nang suit lac tang tu 215,6 -
285,9% so vai chi bon phan vo co (Duong Viét Tinh, 2006) [56].

Ngoai ra, song song Vi qué trinh chon tao va cong nhan giéng lac mai, mot sb tac
gia ciing dd nghién ctru va khuyén cao lugng phan bon phi hop véi tiém ning ning suat
cua giong; d6i vai giong lac L27 (tiém ning nang suét tir 32,0 - 45,4 ta/ha) lidu lugng
phan bén dugc khuyén cao bon cho 1,0 ha 1a 90 kg dam uré, 650 kg lan super, 180 kg kali
clorua, 15 - 20 tin phan hitu co vi sinh (2000 kg phén vi sinh Song Gianh) va 500 kg voi
bot (Nguyén Vin Thing va cs. 2016) [196]; d6i véi gidng lac L17 (tiém ning ning suét
dat tir 40 - 43 ta/ha) luong phan bon dugc khuyén céo ap dung cho 1,0 ha 1a 90 kg dam
uré, 650 kg lan super, 180 kg Kkali clorua, 15 - 20 tan phan hitu co vi sinh (1.000 kg phan
vi sinh S6ng Gianh) va 500 kg véi bot (Nguyén Vin Thing va cs. 2012) [196];

Nhu vay, lidu lugng phan bon cho cay lac tai Viét Nam bién dong Ién va phu
thudc vao diéu Kién dat dai, mua vu, thoi tiét, bién phap canh tac, tiém ning ning suat
cua giéng.
1.2.2.3. Tinh hinh s& dung phan bon cho cay lac tai Binh Dinh

Tai tinh Binh Binh, lac 1a cay cong nghiép ngan ngay quan trong nhat, 1a mét trong
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nhitng trung tam mua ban lac 16n nhat trong ca nude [14]. Hién nay, ning sut lac trung
binh 5 nim toan tinh Binh Dinh dat 33,6 ta/ha [13] va cy lac chu yéu duoc trong trén cac
nhom dit cat, phu sa va sdm bac mau. Két qua tong hop cac nghién cau va khuyén céo vé
lidu lwong phan bon cho cay lac tai tinh Binh Pinh dwoc trinh bay tai bang 1.8.

Bdang 1.8. Liéu liwong phan bon nghién cizu va khuyén céo cho cay lac tai Binh Dinh

Liéu lwong phan bén sir dung cho 1,0 ha (kg/ha)

TT | Pidukiéncuthé | phan

R N P20s K20 S V0i bgt
chuéng
1 | Trén datlGachuyén | 8.000- | 36,8- | 80,0- | 60,0 - 400 -
dbit 10.000 | 46,0 | 96,0 | 1200 500
2 | Trén dat x&m bac
ren Gat Xam %% 10000 | 300 | 900 | 600 | - 500
mau
3 | Trén dat cat® 8.000 | 400 | 90,0 | 60,0 - 500

4 | Lac Thu dong trén 10.000 | 36,8 80,0 60,0 35,0 500

dat cat®
5 Gibng
Trén || by o 5.000 | 30,0 | 90,0 | 600 - 500
dht :
5 Giong 90,0 -
man® 5000 | 300 | 90,0 ’ i 500
LCM-02 | = 1200

Nguon: 1S NN va PTNT tinh Binh Binh, 2015 [45]; 2 H6 Huy Cuong, 2011 [14]; 3 Hoang
Thi Thai Hoa va cs. 2016 [30]; 4 Vii Tai Tug¢, 2012 [60]; ® Hoang Minh Tam, 2017 [49].

Két qua trinh bay tai bang 1.8 cho thay: liéu lugng phan chudng giira cac nhdm
dat bién dong tir 5.000 - 10.000 kg/ha; lidu lwgng phan bon dam, 1an va voi bot duoc
nghién ctiru va khuyén cao khdng cé sy khac biét 16n gitra cac diéu kién dat dai va mua
vu. Tuy nhién, ddi véi phan K gitra cac diéu kién cu thé khac nhau, ¢6 nhitng khuyén
céo bién dong kha 16n (60 - 120 kg K2O/ha); dic biét ddi véi phan bon chia S, chi co
mot nghién ctru d6i vGi san xuét lac gidng trén dat cat vu Thu dong 1a 35 kg S/ha (Vi
Tai Tué, 2012) [60].

Theo két qua diéu tra nam 2008, lugng phan bon trung binh sir dung cho 1,0 ha
tréng lac cia ho dan tai tinh Binh Dinh 12 8,9 tan phan chudng (bién dong tir 2 - 20 tan),
35,8 kg N (bién dong tir 9,6 - 64,0 kg), 123,3 kg P2Os (bién dong tir 16 - 208 kg), 80,9
kg K20 (bién dong tir 8 - 144 kg) va 423,8 kg voi bot (bién dong tir 100 - 800 kg) (Ho
Huy Cudng, 2011) [14].
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Nhu vay, luong phan bon trung binh caa cac ho dan st dung co ban da nam trong
khoang lwgng phan bén dugc nghién ciru va khuyén céo, ngoai trir dbi vai loai phan 1an.
Tuy nhién, luong sir dung gitra cac ho dan khac nhau c6 sy bién dong rat 16n va dac biét
cac ho dan chua quan tim dén cac nguyén té S va vi lugng cho cay lac.

1.3. CONG TRINH NGHIEN CUU LIEN QUAN PEN BE TAI
1.3.1. Két qua nghién ciru vé phan K va S cho cay lac trén thé giéi
1.3.1.1. Két qud nghién cizu vé phan K cho cay lgc trén thé gidi

Cay lac can K ngay tir giai doan dau ciia qua trinh sinh truéng dén khi thu hoach.
Lac hat tir dat mot luong K rat 16n, nhung phan I6n cac loai dat & An Do déu giau K.
B6n K chi ¢6 hiéu qua khi K dé tiéu trong dat dudi 126 kg/ha (Vii Cong Hau va cs.
1995) [23]. Hiéu qua st dung va nhu cau phan bon K cua cay lac phu thudc vao gidng,
loai dat va bién phap canh tac khéac nhau.

Theo Jonie (2000) [109], cdy ho dau co phan ng véi phan K khi luong K trao
d6i trong dat & mirc dudi 40 mg K20/kg dat, bon K & muc trén 80 kg K20/ha s& cho nang
Suat cay trong cao nhat va dong thoi ciing gop phan tra lai lugng K trong dat di mat di
sau 5 nam thi nghiém. Két qua nghién ctru caa Abd-El-Hardi et al. (1990) [64] tai Egypt
da két luan, bon K & muc 70 kg K20/ha cho ning suat lac cao nhat.

Trén dét thit pha cét tai An D, khi bon K & muc 40 kg/ha da ting ning suat qua
lac tir 959 kg/ha 1én 1.276 kg/ha va ting ham lwong dau tir 47,8 1&n 48,8% so véi khong
bon (Evelyn, 1985) [94].

Trén dat limon cét ¢ vang Tirupati, véi giong lac TMV: canh tac nho nudc troi,
nang suét lac tang khi bon K cho t6i luong 66 kg K/ha, mitc bon dé c6 niang suat tdi da 1a
83 kg K/ha va dé c6 l4i cao nhat la 59,9 kg K/ha. Tac gia Sambasiva Reddy (1977) va
Ranganayakalu (1982) nhan thay giéng lac dang than dimg canh tac nho nudc troi trén
dat limon cat, khdng can bon K néu c6 100 kg K dé tiéu/ha va chi yéu cau nang suat 1.000
kg/ha. Theo Gopalaswamy (1978), ning suét lac téi da dat duoc & Tidivanam, véi lac nho
nudc troi, trén dat limon cét khi bon 66,82 kg K/ha (Vi Cong Hau va cs. 1995) [23].

Trén dat dé va den 13n 16n, thanh phan co gigi nhe, bon 19 kg K/ha cho lac canh
tac nho nudc troi ting ning suat 34% (Chokhey Singh, 1969). Nadagouda (1978) cho
biét & Bijapur, vai lac trong nhd nudc troi bon 25 kg K/ha ting nang suat lac qua dugc
12,7% (Vi Cong Hau va cs. 1995) [23].

Két qua nghién ctru trén dat sét den trung binh ciia Makkhan (2008) [127] da két
luan, sb qua/cay (15,18), khdi lwong qua/cay (15,66), s qua chac/cay (11,44), ty 1& nhan
(73,2%), nang suat nhan (1,338 kg/ha) dat cao nhat & mac bon 120 kg KoO/ha. Sir dung
K & mirc 120 kg K2O/ha cho ning suit qua (1,805 kg/ha), nang sudt than 14 (2,916 kg/ha),
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ning suat dau (718 kg/ha), ham lwong lipit (53,0%) va ham luong protein (25,23%) cao
hon c6 ¥ nghia so véi cong thirc d6i ching va mire bon dén 80 kg K2O/ha.

Két qua nghién ctru trén dat da voi den trung binh tai Gujarat cua Sakarvadia et
al. (2019) [157] da két luan, bon 50 kg K2O/ha mang lai hiéu qua vé niang suat va chat
luong ddi véi cay lac.

Két qua nghién ciru trén dat cat nhidu mun tai An D6 cua Patel et al. (2018) [145]
véi 04 mirc bon K20 12 0, 25, 50 va 75 kg K2O/ha da két luan, & muc bon 75 kg K2O/ha,
cay lac cho khéi lugng chat kh, s6 canh/cay, sé qua/cay, ty 18 nhan, nang suit qua va
ham luong protein dat cao nhat.

Két qua nghién cau cua Sakarvadia et al. (2020) [155] d6i vai cay lac trong vu
Heé d3 két luan, bon 75 kg K2Orha (1/2 bon khi gieo hat va 1/2 bén sau gieo 30 ngay)
cho ning sut qua (2.505 kg/ha) va than 14 (4.479 kg/ha), su hap thu N va K trong qua
va than 14, S trong than 14 dat cao hon.

Tai Brazil, Almeida et al. (2015) [67] nghién ctu vé liéu luong bon K tir 0, 30,
60, 90, va 120 kg K20/ha cho cay lac tai Jaboticabal, Sao Paulo di két luan bon K 1am
ting dang ké vé sb lugng 14, chiéu cao, ham lugng K (50 - 70 g/kg) va ning suat hat thu
dugc 2.790 kg/ha ¢ lidu luong 120 kg K20/ha.

Két qua nghién ciru caa Dudhade et al. (2021) [88] vé liéu lugng va thoi gian bon
K cho cay lac trong vu Heé trong diéu kién tudi nho giot da két luan, & muc bon 30 kg
K.O/ha cay lac cho niang suét qua, than 14, loi nhuan va I&i dong cao hon so vai cac mirc
bon khac (10 va 20 kg K20/ha).

Két qua danh gia hiéu luc cua phan K trén cac loai dat tai Saurashtra - An D6 co
ham luong 1an téng sb tir 109 - 712 kg/ha, Golakiya (1998) [97] d4 két luan & lwong bon
80 kg K20/ha ning suit lac cao hon so véi lwong bon 40 va 120 kg KoO/ha. Bong thoi,
Pamplona et al. (1990) [141] cho rang, ning suat lac ting tir 16 - 21% trén mot s6 loai dat
cua An Do ¢ cong thirc bon N va K véi lidu luong 25 kg N/ha va 30 kg KoO/ha.

Tong hop cac thir nghiém vé hiéu luc phan bon ddi véi cdy lac, Zhang and Lin
(1996) [190] da xéac dinh, lwong phan K tbi wu can bon cho dat cat do 1a 87 kg K2O/ha,
cho dat Ia c6 ngudn goc tir dat do 1a 97 kg K2O/ha va cho dat cat man 1a 85 kg K.O/ha.

Két qua nghién ciu két hop bon phan K vao dat va phun 1én 14 cia Umar et al.
(1999) [183] tai An Do da két luan, nang suat lac ting dang ké khi két hop bon K vao
dat va phun Ién 14, ning suit da dat dugc cao nhat khi phun 1% KCI 1én 14 va bon 50 kg
K.O/ha vao dt, bon K qua 14 ciing 1am tang ham lugng K trong cay, cai thién chi sé thu
hoach va céc chi tiéu chat lugng (ham lugng protein va ham lugng lipit), phan @ng cua
K dbi véi cac chi tiéu chat luong (ham luong lipit va protein) tét hon khi st dung K2SO4
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phun qua l4. Bong thoi, két qua nghién ciu caa Umar et al. (1999) [183] ciing chi ra,
phun KCI va K>SO4 1én 14 khong gay chay Ia lac, ham lugng protein va lipit trong hat
ciing thich hop hon khi st dung K2SOa, sir dung K phun qua 14 nhu 13 mot chét bd sung
va khong thé thay thé phan K bon vao dat.

Két qua nghién ciru cia Umar et al. (1999) [183] vé anh huéng caa K bon 16t va
bon qua 14 dén ning suat, ndng do dinh dudng trong mé va chat luong lac cho thay, c6
su phan tng dang ké vé ning suat qua khi bon K qua 14 va bon vao dat so véi cong thic
d6i chimng, ning suit lac ting khi bon K qua 14 két hop véi bon K vao dat va dat cao
nhit khi phun 1% KCI két hop bén 16t 50 kg K.O/ha.

Tai Trung Quéc, két qua nghién ciru ciia Zhou et al. (2003) [193] da két luan: ¢
mtc bon N va P xac dinh; bon phan K c6 thé diéu chinh su van chuyén va phan phdi
chat dinh dudng trong cay lac; ting nhanh sy hap thu N, P, va K; ting tich liy chat khd
& co quan sinh san va ting nang suat. Dé tao 100 kg lac vo; su hap thu N, P va K tuong
tng 143,08 - 5,35 kg N, 0,6 - 1,2 kg P, 3,45 - 6,66 kg K; sy hap thu K 1a 16n nhat (3,45
- 6,66 kg K/100 kg lac vo) va duogc tich iy trong co quan Sinh dudng, ham luong N, P
va K trong tat ca bo phan cia cay déu tang khi ting luong bon K. Nang suét lac va hiéu
qua kinh té dat cao nhat khi luong K duoc str dung dat 150 - 180 kg/havaty I8 N : P :
K =2:1:2, nang suit lac dat cao nhat 1a 5.425,5 kg/ha, loi nhuan dat cao nhat l1a
13.878,7 nhan dan té/ha. Ning suat va hiéu qua kinh té cua cy lac da giam khi luong K
duogc sir dung vuot 225 kg/ha. Do vay, luong phan dugc khuyén céo 1a 150 kg N + 75
kg P + 150 kg K.

Két qua nghién cau ciia Zheng (1999) [192] tai Ha Nam, Trung Quéc, bon K ¢6
tac dung lam tang ham luong chat béo va amino axit trong hat lac, phan trim amino axit
can thiét ting tir 8,7% & cong thirc khong bon K 1én dén 9,4% & cac cong thirc c6 bon
K. Két qua thuc nghiém caa Vién Nghién ciru Cay cong nghiép Guangdong - Trung
Qudc da xac dinh lugng phan K hop 1y dé bdn cho cay lac tai Guangdong 1a tir 75 - 90
kg K2O/ha [123].

Tai Han Quéc, Chang (1996) [78] da tong hop cac két qua nghién ciu vé phan bon
va dua ra két luan Iuong phan K thich hop dé bon cho cay lac la 83 kg K2O/ha.

Tai Ai Cap, trén dat cat méi cai tao c6 ham luong K trong tang dé cay (0 - 20 cm)
la 210,6 ppm, Migawer et al. (2001) [131] da xéc dinh, khi bon 50 kg K2O/ha ning suat
hat cua giéng lac Giza4 va Giza5 dat binh quan 1,98 tin/ha, cao hon 9,4% so véi luong
bon 25 K2O/ha.

Két qua danh gia cua Almeida et al. (2015) [67] vé anh hudng ciia K dén tinh trang
dinh dudng va ning suit cia cay lac trén dat sau trong mia tai Brazil da két luan, bon K
d3 lam ting dang ké vé sé luong 14, chiéu cao, ham lwong K va ning suit, ning suat lac
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dat duoc 2.790 kg/ha & liéu luong 120 kg K2O/ha. Bong thoi nghién ciru ciing chi ra rang,
chi riéng cac phu pham sau khi thu hoach mia 1a khéng du dé dap ing nhu cau dinh dudng
cua cay lac, bon phan K 1a can thiét dé cay lac dat ning suit cao va cai thién tinh trang
dinh dudng, ting ning suét lac, dac biét 12 & lidu luvong 120 kg K2O/ha.

Két qua nghién ciru anh huéng caa viéc thiéu hut K ddi véi cay lac tai An Do cua
Mahaboob and Rajeswara (1980) [125] da két luan, thiéu K 1am anh huéng dén phét
trién, ham luong nito, hydrate cacbon, khoang chat cua cay lac giai doan 30 ngay tudi.
Pong thoi, & nhitng cay thiéu K 1am giam chiéu cao cay, chiéu dai ré, sé luong 14, sb
canh cip 1, ham luong protein, nito hoa tan, giam ham luong K va Ca nhung ting ham
lwong P tong s trong cay.

Tai Trung Qudc, két qua nghién ciru cua Li et al. (2004) [122] da két luan, khi
bon K & mtc 180 kg/ha thi ning suét lac dat 4.260,5 kg/ha va 13i dong dat cao nhat
(9.482 nhan dan té/ha), ty I tong thu/tong chi dat 9,1 : 1 nhung khi bon K & muc trén
270 kg/ha thi nang suét va hiéu qua kinh té giam rd rét.

Két qua nghién ctru cua Sanadi et al. (2018) [158] vé anh hudng cua K dén ning
suit, chét luong va hiéu qua kinh té cua cay lac da két luan, bon 150% lugng K theo
khuyén céo va chia 1am 2 lan bon (1/2 truéc khi gieo va 1/2 sau gieo 30 ngay) két hop véi
phun 2% K2S04 vao thoi diém sau gieo 60 ngay cho ning suat qua cao (3.617 kg/ha), ting
ham luong dau (47,84%) va protein (37,98%), ty suat loi nhuan dat cao nhat.

Nhu vy, phan bon K da c6 tac dong rd rét dén sinh truong, phat trién, ning suat
va c4c yéu td ciu thanh niang suat, chat luong va hiéu qua kinh té dbi vai cay lac. Bén
canh viéc nghién ctu xac dinh duoc lidu lugng phi hop vai timg diéu kién sinh thai cu
thé thi cac két qua nghién ciru vé& ngudn va dang phan bon K ciing rat quan trong dé
nang cao hiéu qua san xuat lac.

Tai An Do, két qua so sanh cua Rathore et al. (2014) [150] vé hai nguon K (K2SO4
va K2S04.MgS04) bon cho cay lac da két luan, ngudn cung cap K tir K2SOs.MgSOs4 da
cai thién dang ké sirc sinh truong, cac yéu té ciu thanh ning sut va nang suat nhan cua
cay lac, ning suat lac dat cao nhat khi bon 60 kg K/ha théng qua K2S04.MgSOa.

Két qua nghién ciu cia Borah et al. (2017) [74] vé anh huéng cua cac ngudn va
licu lwong K khac nhau cho cay lac di két luan, ning suat qua, nhan va than 14 dat cao
nhét khi bon 40 kg K20/ha ¢ dang K2SO4 nhung khéng c6 su sai khac so véi sir dung K
tir Muriate kali va K2S04.MgSOa; ham luong protein dat cao nhét khi bon 40 kg K2O/ha
tir nguon Muriate kali.

Trén gidng lac Kharif, két qua nghién ctu cia Borah et al. (2018) [75] vé liéu
lwong va cac ngudn K khac nhau di két luan, tong luong N, P, K, Ca, S hap thu cao nhit,
ning suat qua va nhan dat cao nhat khi bon 40 kg K.O/ha, sir dung K tir ngudn K2SO4 cho
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nang suét cao nhat va cao hon ¢ y nghia so véi sir dung K tir ngudn tro bd mia.

Két qua nghién ctu cua Afify et al. (2019) [66] bon phan K nano qua I cho cay
lac trén dat cat méi khai hoang da két luan, st dung phan bon K nano & mic 150 + 150
ppm (30 ngay va 60 ngay sau gieo) cay lac cho két qua vuot troi vé nang suat qua, ning
Suat nhan va ning suét dau.

Nhu vay, bon phan K hop Iy s& 1am ting s6 qua/cay, khéi luong qua/cy, sé qua
chic/cay, ty |8 nhan, ning sut qua, ning suat nhan, ning suét than 14, ning suat dau, ham
lwong dau, ham luong protein va kha ning tich lity chat khd cua cy lac. Luong phan bon
K cho cay lac bién dong tir 25 - 180 kg K»O/ha, lwong phan bon K phu thudc vao loai dat,
gidng lac, bién phép canh tac, tiém ning ning suit lac & cac dia phuong khac nhau.

1.3.1.2. Két qua nghién cizu vé phan S cho cay lac trén thé gidi

Luu huynh tham gia truc tiép vao sy tong hop sinh hoc dau va thuong thiéu ¢ dat
trong lac so véi cac chat dinh dudng khéac, nhung it ai cha y ti (Vi Cong Hau va cs.
1995) [23]. Theo Geen Wood (1954), tac dung ting ning suat lac cua thach cao (CaSOs)
& Nigeria la nho S chir khéng phai Ca va tac gia Reich da xac dinh ham luong S ¢ 14
trong chu ky sinh truéng cua lac khoang 0,2% (Poan Thi Thanh Nhan va cs. 1996) [40].
Trén dat da voi 1a dat thiéu S, bon 20 - 30 kg S/ha s& cho niang suat lac cao hon tir 18 -
25% (Singh et al. 1995) [168].

Trén dat d6 pH = 7,8 & Dhawar, Raddar et al. (1973) cho biét bon CaSOs thanh
tirng bang & ving tia qua dam xubng dat véi lwong 500 kg/ha vao thoi diém 30 ngay sau
khi gieo hat ning suat lac ting 19,8% so véi phun bot (Vii Cong Hau va cs. 1995) [23].

Trén dat limon cat d6, Raghavaiah (1982) nghién citu hiéu luc cua S va Ca d6i
V6i sinh trudng nang sudt va hip thu dinh dudng cua giéng lac TMV2 ca trong diéu kién
nudc troi va tudi nude, bon 250 kg CaSO4 cho lac ¢6 tudi (khi Ca trao d6i trong dat 1a
5,5 - 5,8 meq/100g dat) va cung cip qua nude tudi 160 kg Ca va 25 kg S, bon 500kg
CaSQa/ha cho lac trong nho nudéc troi (Ca trao doi trong dat 13 1,42 - 1,50 meq/100g dat
va S dé tiéu rat thdp = 3 ppm) thi ning suét cao hon va loi nhuan ciing nhiéu hon (Vi
Cong Hau va cs. 1995) [23].

Trén dat kiém (pH > 8) tai Lamongan East Java, Indonesia, két qua nghién cuau
cua Pratiwi et al. (2016) [147] da két luan, bon bo sung S 1am tang sy hap thu N, P, S,
Ca va Mn cua cay trong, véi lidu luong bon 3 gam S/kg dat cho 14 va than cay lac ting
truong tét hon, ning suit qua ting 80,74% va chi sb thu hoach ting 34,09%.

Trén dat cat nhiéu mon tai An Do, nghién ctu cua Patel et al. (2018) [145] tién
hanh véi 03 mie bon S 13 0, 20 va 40 kg S/ha da két luan, & mac bon 40 kg S/ha, cay
lac cho khéi lwong chét kho, s6 canh/cay, s6 qua/cay, ty 1é nhan, ning suit qua, ham
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lwgng dau va protein dat cao nhat.

Két qua nghién ciru cua Pancholi et al. (2017) [142] trén dét cat nhiéu mun da két
luan, st dung 60 kg S/ha cho cay lac di cho ning suat qua va khdi lwong than 14 cao hon
d6i chizng, téng lwong S hap thu va san lugng dau dat cao nhat.

Trén dat phu sa & viing ban khé han tai An Do, két qua nghién cttu caa Noman et
al. (2021) [139] da két luan, bon 40 kg S/ha di cai thién dang ké ning sudt qua va ning
Suat nhan, ham luong va ning suat dau, ham lugng va ning suat protein trong cay lac.

Trén dat sét den trung binh, két qua nghién ctru cia Makkhan (2008) [127] da két
luan, sb qua/cay (14,75), khéi luong qua/cay (14,83), ty 1é nhan (72,53%), sb qua
chac/cay (11,27), nang suat nhan (1.279 kg/ha) dat cao nhat & mac bon 40 kg S/ha. Sir
dung S & mic 40 kg S/ha cho ning suat qua (1.748 kg/ha), ning suat than 14 (2.805
kg/ha), ning suit dau (680 kg/ha), ham lwong lipit (52,4%) va ham lugng protein
(24,96%) cao hon c6 y nghia so vai ¢dng thirc d6i ching.

Trén dat thit pha cat, két qua nghién ctu cua Giri et al. (2017) [96] da két luan,
nang suit qua va ning suat nhan dat cao nhat khi bon 15 kg S/ha.

Tai An D9, két qua nghién ciru ciia Naiknaware et al. (2015) [135] da két luan, &
muc bon 40 kg S/ha cay lac cho s6 qua/cay (10,44 qua/cay), ty 1 nhan (71,16%), ning
suat qua (1.588 kg/ha), niang suat nhan (1.136 kg/ha), khdi luong than 14 (2.196 kg/ha),
ham lugng lipit (52,04%) va ham lugng protein (23,14%) dat cao nhit va cao hon ¢ ¥
nghia so véi d6i chitng. Két qua nghién ctru cua Yadav et al. (2018) [187] d chi ra, bon
60 kg S/ha cho cay lac di lam ting dang ké sé lugng ndt san tong s6 va ndt san hitu
hiéu, khdi luong nét san tuoi va kho trén ciy; niang suat qua (1.832 kg/ha) va nang suat
sinh hoc (5.361 kg/ha) cao hon so vai cac muc bon 45, 30 va 15 kg S/ha. Két qua nghién
ctru caa Ariraman and Kalaichelvi (2020) [69] v&i mitc Iuu huynh tir 20 - 70 kg S/ha da
két luan, & mac bon trén 60 kg S/ha cay lac da cho chiéu cao cay, chi sé dién tich 14, so
qua, ning suat va chat luong dau cao.

Két qua nghién cau tir nam 2011 dén 2014 tai An Do cua Kannan et el. (2017)
[112] da két luan, bon 400 kg thach cao/ha (200 kg bon 16t va 200 kg bon khi troi mua)
d3 tang chiéu cao cay, so qua/cay, khdi lugng 100 qua, khéi lwong 100 hat va nang suat
lac tang twong g va&i cdc nam 2011, 2012 va 2013 1a 31%, 21% va 36%.

Khi trong lac trong diéu kién ban khd han & Rajasthan, An Do, Yadav et al. (2019)
[186] da két luan: bon 60 kg S/ha cho sb qua/cay ting 8,8%, 23,8% va 59,6%; ning suat
qua tang 140 kg/ha, 345 kg/ha va 744 kg/ha; nang suat nhan tang 127 kg/ha, 319 kg/ha va
616 kg/ha; nang suat dau ting 70,3 kg/ha, 175,1 kg/ha va 316,9 kg/ha so véi cac mirc bon
turong tng 1a 45 kg S/ha, 30 kg S/ha va 15 kg S/ha. Bong thoi, két qua nghién cau caa
Nagesh Yadav va cs ciing két luan, bon 45 kg S/ha cay lac cho ham luong protein cao hon
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lan luot 14 7,6% va 17,0% so véi mic bon 30 kg S/ha va 15 kg S/ha.

Tai Han Quéc, két qua nghién ctru cua Arshad et al. (2006) [70] da khang dinh,
sir dung S & mirc 20 kg S/ha d3 cai tién dang ké ning suét hat, nang suat dau va ham
lugng protein trong hat so vai di ching khong bon S.

Két qua nghién ctru cua Elakiya et al. (2020) [91] & 5 mic bon S (0, 20, 40, 60
va 80 kg/ha) da két luan, sb qua, s6 qua chic, ning suat qua, ty 1& nhan cua cay lac da
tang dang ké khi bon 60 kg S/ha.

Trong diéu kién trong lac c6 tudi, Tageldin and Mohamed (1987) [175] tién hanh
nghién ctru v6i 4 mie bon S 13 0, 50, 100, 150 kg S/ha di két luan, sé hoa/cay, tong sd
qua, sé qua chac, khdi lugng hat, ham lugng protein va ham lwong S trong hat déu ting
dang ké khi bon S, phan ang hiéu qua nhat cua cay lac 1a & mac bon 50 kg S/ha.

Déi véi cay lac trong vu he, nghién ciu cua Ruksar et al. (2017) [153] di chi ra
rang, st dung S & muc 40 kg/ha o dang thach cao cho ning suat qua va than 14 cao hon
dang S nguyén té twong tng 1a 11,51% va 9,69%.

Céc nghién ctru ciia Kanwar va Mudahar (1986) da két luan, ddi vai lac va cac cay
c6 dau khéc nhu cau S trung binh 15 - 45 kg/ha, lac dwgc bon thach cao 1am ting ham luong
protein 8,4 %, metionin 21% va ham luong lipit ting 12% (Pham Vian Thiéu, 2002) [54].

Két qua nghién cau caa Singh et al. (2005) [166] tai An Do trén 8 loai dat phi sa
cd v6i 4 mirc bon S da két luan, sir dung S & cac mirc 20, 40 va 60 kg S/ha da cho ning
suit lac trung binh cao hon 18,8, 27,5 va 29,2% so véi ddi chuang; sy hap thu S & qua lac
tang dang ké khi tang liéu luong S va luong hap thu ti da dat duoc & mixc bon 60 kg S/ha.

Thi nghiém cua Noman et al. (2015) [138] tién hanh trén cay lac vé liéu luong S
va Zn da két luan, bon S & mire 20 kg va 40 kg S/ha di lam ting nang suat qua lac (23,4
va 31,4%), ning suat than 14 (36,3 va 52,7%), i thuan (46,3 va 56,7%), luong hap thu
S trong hat (66,3 va 92,3%), lwong hap thu Zn trong hat (25,9 va 35,3%) so véi cong
thire ddi ching khong bon.

Két qua nghién ciru cua Dudekula et al. (2021) [87] tai An d6 da xac dinh, liéu
lwong 40 kg S/ha cho cay lac 12 téi vu, ning cao strc sinh trudng, ham luong dau, s6
qué/cdy va ning suat lac.

Hiéu qua cta viéc bon S cho cay lac 1a rat rd. Tuy nhién, mudn ting hiéu qua
kinh té thi thy tirng loai dat trong va diéu kién canh tac khac nhau ma lya chon loai phan
chua S va phuong phap bon cho hiéu qua.

Két qua so sanh gitra bon S dang nano (10, 20, 30 va 40 kg S/ha) va S dang théng
thuong (10, 20, 30 va 40 kg S/ha) caa Thirunavukkarasu et al. (2018) [181] da két luan,
ning suét lac dat cao nhat (12,4 gam/cay) khi bon 30 kg S/ha & dang nano (ning suét lac



36

& cong thirc bon 40 kg S ¢ dang thong thuong 13 10,7 gam/cay). Pong thoi, & cong thic
bon 30 kg S/ha & dang nano thi ham lwong lipit (48,3%), protein thd (27,2%), methionine
(3,44 mg/100 gam protein), cysteine (1,89 mg/100 gam protein) va tong ham lugng axit
amin tu do (46,3 mg/cay) cao hon cac cong thirc bon S khéc.

Két qua nghién ciru cia Abdul et al. (2017) [65] vé cac ngudn phan S khac nhau
(super 1an don, K2SO4 va thach cao) dén ning suat lac trong diéu kién nuéc troi da két
luan, sir dung S tir ngudn phan super 1an don cho ning suat lac cao nhat.

Trén dat va cat limon, Singh (1970) bén S dudi dang sulphat amon nang suat qua
tang. Verma (1973) cho biét b6n 25 kg S/ha vao mua mura thi ty 1 boc vo va ning suat
qua déu tang (Vi Cong Hau va cs. 1995) [23].

Két qua nghién ctu caa Singh and Chaudhari (1995) [169] khi bon 20 kg S/ha duéi
dang FeSOys, thach cao, lan thach cao, nguyén t6 S va quang S cho cay lac da két luan,
hiéu qua nhat khi bon vao dat 1a S dang quing (pyrite), thach cao va lan thach cao
(phosphogypsum). Ngoai ra, trén dat d4 voi sir dung 20 kg S/ha lam ting nang suat vo qua
l&n 12,7 - 24,2% va nang suat than 14 1&n 8 - 10% (Singh and Chaudhari, 1999) [167].

Tai An D9, ning suit lac dat cao nhat (1.914 kg/ha) khi bon S théng qua SOP
trén nén phan bon 12,5 kg N/ha + 25 kg P/ha (Ramdevputra et al. 2010) [148].

Tai Iran, két qua nghién ctu cua Esfahani et al. (2009) [93] vé nguon va liéu
lwong phan S da két luan, bon S di ting dang ké sy phét trién va ning suit lac, ning
suit qua (6.400 kg/ha) va nang suat nhan (5.200 kg/ha) dat cao nhat khi sir dung 90 kg
S/ha ¢ dang thach cao.

Két qua nghién ciru vé anh huong cua dang va lidu lugng S dbi véi cay lac cua
Chaubey et al. (2000) [79] d3 két luan, sir dung 45 kg S/ha ¢ dang thach cao hoic
superphotphat don cho ning suit qua cao hon dang ké so véi cac nguon va liéu lugng S
khéc, sir dung 45 kg S bang thach cao cho sé canh, qua/cay, chiéu cao cay, khéi lugng
100 hat va ty 1& nhéan tang 1én dang ké. Trén dat thit pha cat, Rao et al. (2013) [149] cho
rang viéc bo sung 45 kg S/ha théng qua thach cao di cho chiéu cao cay, sb qua chac/cay,
khéi lwong 100 qua, khéi lwong 100 hat, ning sut qua, ning suat than 14 va ham luong
lipit trong hat dat cao nhat; st dung S & mirc 45 kg S/ha & dang thach cao d cho ning
suit lac tang & muc 52,2% va 50,3%, ham lwong lipit trong hat & muac 7,5% va 8,8%.

Két qua nghién ctu caa Yadav (2016) [185] cho thdy ting dan liéu lugng S dén
60 kg S/ha da lam ting dang ké tich liiy chat kho, sé lwong va khdi luong ndt san/cay,
s6 qua/cay, nang suat qua (1.892 kg/ha), ning suat than 14 (3.469 kg/ha), kha nang hap
thu dinh dudng, ning suat dau so vai cac mic 45 kg S/ha, 30 kg S/ha va 15 kg S/ha.
Tuy nhién, ddi vai cac chi tiéu chiéu cao cay, sb luong hat/qua, ham luong protein va
lipit da dat dugc cao nhat & muac bon 45 kg S/ha.
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Theo Kamvar (1983) phuong phap tt nhat dé bon CaSO4 Ia ric bot 1én cay lac thoi
ky chém hoa va CaSO4 roi xudng quanh cay lac & viing qua (Vii Cong Hau va cs. 1995) [23].

Két qua nghién cau cua Laurence et al. (1976) [120] da két luan, ham luong
protein trong hat lac dudi 26% la dau hiéu thiéu S.

Nghién ciru vé anh huong cua Zn, B va S dén ning sut va chat luong cua cay lac
cua Bholanath et al. (2015) [73] d4 két ludn, bon 25 va 50 kg S/ha lam ting ning suat lac
tuong ng 1 38,3% va 56,6% so véi d6i ching; bon 10 kg Zn/ha két hop vai 50 kg S/ha
ning suét lac ting dén 73,4% va ting dang ké ham luong lipit so véi ddi ching.

Két qua nghién ciru vé tuong tac gitta nude tudi va S dén cay lac cua Dash et al.
(2013) [82] di chi ra rang, ning suét lac dat cao nhat (1,8 tin/ha) khi bon S ¢ mirc 20
kg S/ha, ham luong lipit trung binh ting khi ting liéu luong S va dat cao nhét (47,9%)
khi bon S & mic 60 kg S/ha, hiéu suat sir dung S trung binh cao nhat & mac 20 kg S/ha
va hiéu suat sir dung S giam khi tang liéu lwong S.

Dutta et al. (2015) [90] nghién ctu vé nude tudi, dang va liéu lugng S cho cay
lac vu Hé d3 két luan, sé qua/cay, khéi lugng 100 hat, ning suat qua, nang suat dau va
hiéu qua str dung S dat cao nhét & liéu luong 30 kg S/ha; ham huong lipit dat téi da ¢
muc bon 45 kg S/ha.

Két qua nghién ciru cua Sisodiya et al. (2016) [171] trén 4 ngudn phan luu huynh
két hop véi 4 lidu lugng khac nhau da két luan, ning suat va sinh khéi cua cay lac dat
cao nhat khi sir dung S & dang nguyén té véi liéu luong 20 mg/kg dat.

Két qua nghién cau cia Ravikumar et al. (2020) [151] vé anh huong cua dang va
licu lwong S khac nhau dén sinh truong va hat dinh dudng cua cay lac trong diéu kién
6 tudi da két luan, bon 40 kg S/ha ¢ dang thach cao ¢ anh huong tich cuc dén viéc
cung cap cac chat dinh dudng va thac day sinh truedng, ting su phat trién, chiéu cao cay,
chi s6 dién tich 14 va sb luong ndt san.

Nhu vay, nhu cau S caa cay lac s& phu thugc vao tinh chat dat, bién phap va mia
vu canh tac; dang S khac nhau c6 tac dong téi sinh trudng, phat trién va ning suat lac
khac nhau. Sir dung phan bon S hop 1y cho cay lac s& lam ting s6 luong ndt san, khoi
lwgng ndt san tuoi va kho, chiéu cao cay, sé qua/cay, khdi lugng 100 qua, khéi lugng
100 hat, s6 canh/cay, sé qua/cay, ty 18 nhan, nang suat, loi nhuan, chi s6 thu hoach, khéi
lwong chat kho, ham luong lipit, ham lwong protein, ning suat dau, ham luong metionin,
su hap thu S & qua, luong hap thu S trong hat, lwong hap thu Zn trong hat va su hap thu
cac nguyén t6 khac. Tuy thudc vao loai dat va diéu kién canh tac, liéu luong phan bon
S cho cay lac s& bién dong tir 20 - 147 kg S/ha
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1.3.2. Két qua nghién citu vé phan K va S cho cay lac tai Viét Nam
1.3.2.1. Két qua nghién cizu vé phan K cho cay lac tgi Viét Nam

Trong cay, K ton tai duéi dang mudi vo co hoa tan va mubi axit hitu co trong té
bao nén su c6 mat cua K 1am ting kha ning gitt nudc cua té bao. O nude ta phan bon K
thuong ¢6 2 loai chu yéu 1a kali clorua va kali sulphat. Ddi véi cay lac, phan K c6 tac
dung tét trén cac chan dat bi rira tréi manh hoic trén cac chan dat trong lac qua nhiéu
vy khong duoc luan canh (Puong Hong Dat, 2007) [17].

Két qua nghién ctru ctia Lé Thanh Bon (1997) [5] cho rang, K ciing 1a yéu té quan
trong trong can dbi dinh dudng cua cay lac trén dit cét bién. Quy luat twong tu ciing
thay trén dat bac mau, dat xam, .... Tuy nhién, di K c6 hiéu qua cao song ciing nén can
d6i & muc 20 - 30 kg N, 60 - 90 kg K2O/ha. Bén K cao hon nita khong ting ning suat
va giam hiéu qua. Véi ning suat lac trung binh 1,5 - 2,0 tin/ha thi ti 1& dinh dudng can
d6i cho lac 1a 20 - 30 kg N, 60 - 90 kg P-Os va 30 - 60 kg K2O/ha. Bong thoi, két qua
nghién cau cua Nguyén Vian Bo (2002), lugng dinh dudng K cay lac hut dé tao 1 tan
qua tir 27 - 41 kg K20 (Nguyén Nhu Ha, 2006) [21].

Trén dat xam ¢ Pong Nam Bo, khi bon K 1am ting niang suat gidng lac Ly tir 19
- 31% so véi khong bon va ning suat dat cao nhat khi bon 80 - 100 kg K.O/ha. B6n
phan K lam tiang ty 1é nhan (2,5 - 3%), ting khéi lugng 100 hat (5,6 - 9%) va ting sb
qua chac/cay tir 14 - 36% (Nguyén Thi Lién Hoa, 1998) [26].

Trén dat cat huyén Nghi Xuan, tinh Ha Tinh, két qua nghién ctru ciia Lé Van Quang
va Nguyén Thi Lan (2007) [44] da két luan, trén nén phan bon 10 tan phan chudng + 30
kg N + 90 kg P05 + 800 kg voi bot, ning suat lac ting c6 y nghia & mic bon 60 kg
K20/ha, khi ting lwong K bon 1én 90 va 120 kg K2O/ha ning suit lac ting khong dang
ké, hiéu suat phan K dat cao nhat & muc bon 60 kg K.O/ha (7,62 kg lac vorkg K20).

Trén dat cat bién tinh Binh Pinh, Hoang Thi Thai Hoa va Lé Hoai Lam (2012)
[27] nghién ctru cac muc phan bon K 1a 0 - 30 - 60 kg K2O/ha cho cay lac da két luan, liéu
lwong K ¢6 anh hudng dén ning suat va niang suat thuc thu lac cao nhat & mirc bon 60
K,O/ha va hiéu suat sir dung phan K dat cao nhat & mac bon 30 kg K2O/ha (5,5 kg lac
volkg K20). Bong thoi, két qua nghién ciru vé can bang K cua Hoa et al. (2019) [105] da
két luan, & cac mic bon 0 - 50 - 75 va 100 kg K/ha can bang K trén dat cét bién tréng lac
& am tir -4,4 dén - 93,1 kg K/ha, ning suat lac dat cao nhat khi bén 75 - 100 kg K/ha.

Trén dat bac mau phu sa c6, Nguyén Trong Thi va Nguyén Van Bo (1999) [53]
d4 két luan, hiéu suét stir dung K cuaa cay lac tir 2,3 dén 8,2 kg lac vo/kg K0, ning suat
lac dat cao nhat & lugng bon 90 kg K2O/ha.

Trén dat bac mau tai Bic Giang, nghién ciu anh huong caa K dén ning sut lac
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Xuan, Nguyén Thi Hién va cs. (2001) [24] d3 két luan, bon phan K c6 tac dung lam ting
su sinh truéng va phat trién cua cay lac, dong thoi lam ting sy tich luy N, P va K trong
than 14, luwong K bon & mirc 90 kg K20/ha cho ning suat lac cao nhat.

Trén dat bac mau tai Ha Bac, két qua nghién ciu cua Nguyén Thi Dan (1995)
[16] cho rang, phan K c6 hiéu lyc rd rét dbi véi sinh truong va ning suat cia cay lac,
bon 60 kg K20/ha ning suat lac ting 23,8% so vai nén bon 30 kg K2O/ha. Poan Vin
Diém (1995) [19] d3 két luan, bon K ting ning suét lac tir 1,57 tan/ha 1én 1,78 tan/ha.

Trén dat nhiém man ven bién tinh Binh Dinh, két qua nghién ciu cta Hoang
Minh Tam (2017) [49] d3 két luan, liéu lwong K hop 1y cho giéng lac LDH.09 12 60 kg
K2O/ha (loai phan KCI hoic K»SOa4), gidng lac LCM-02 14 90 - 120 kg K2O/ha (loai
phan KCI hoac K2S0Os).

Tai Gia Lam, Ha Noi, két qua nghién ciu anh hudng cua liéu luong K bén cho
giong lac L23 caa Vii Pinh Chinh va Nguyén Thi Thanh Hai (2011) [9] d& két luan,
cong thirc bon K thich hop trong diéu kién vu Xuan 12 60 kg K.O/ha trén nén phan bon
8 tin phan chudng + 40 kg N + 120 kg P20s + 500 kg voi bot/ha, cho ning suat lac 38,93
ta/ha, thu nhap thuan dat 19,318 triéu dong/ha va hiéu suit ndéng hoc cua phan K dat
13,16 kg lac vo/kg K20.

Tai Thira Thién Hué, két qua nghién ctru caa Tran Thi Thu Ha (2006) [22] da két
luan, bon K & mirc 90 kg K»O/ha trén dat phi sa va 100 kg K2O/ha & trén dét cat cho
ning suat dat t6i da vé khia canh k¥ thuat. Nhung lwong bon K cho cay lac 1a 60 kg
K.O/ha, trén nén 6 tan phan chudng, 30 kg N + 90 kg P20s + 500 kg vdi bot (trén dat
phl sa) va 40 kg N + 90 kg P.Os + 500 kg voi bot (trén dat cat) 1a luong bon phil hop
hon ca xét vé 3 phuong dién ning suat, chat luong va loi nhuan.

Ciing nhu dam va 1an, hiéu qua caa phan K dbi vai cy lac ciing thé hién rat rd,
dic biét trén dat nghéo dinh dudng K nhu dat bac mau. Tly ting loai dat va diéu kién
canh tac tai cac dia phuong, lugng phén bon K mang lai hiéu qua tir 60 - 100 kg K2O/ha,
hiéu suat str dung phan K dat tir 5,5 - 13,16 kg lac qua/kg K20, ty Ié phan bén giita N :
K 1a1:2 valuong K cay lac hat dé tao 1 tan qua tir 17 - 41 kg K2O/ha.

1.3.2.2. Két qud nghién cizu vé phan S cho cay lac tgi Viét Nam

Mic du S 1a thanh phan caa nhiéu loai axin amin cia cdy lac, nhung dén nay
trong san xuét lac van con nhiéu ngudi chua quan tim cha y. Mot mit S trude ddy duoc
Xép vao c&c nguyén tb vi lugng, mot mat trong cac loai phan bon dam, 1an, kali thuong
duoc stir dung bon cho lac thi da c6 S tdn tai trong d6 nhu amon sulphat chira 24% S,
kali sulphat chira 18%S, thach cao chtra 17% S, mot so loai phan 1an va phan da yéu t6
(phén khoéang tron, phan phic hop).
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Tong hop cac két qua nghién ciu cia Vién Tho nhudng Nong hoa da két luan,
trén dat phu sa ¢ hiéu suit 1 kg S & dang K2SO4 trén nén super 1an 12 4,5 kg lac vo va
trén nén 1an nung chay 1a 6,0 kg lac vo, trén dat bac mau hiéu suit 1 kg S ¢ dang K2SOx4
nén super 1an 13 4,5 kg lac v6 va trén nén 1an nung chay 1a 7,0 kg lac vo.

Trén dat céat bién huyén Tinh Gia, tinh Thanh Hoa, két qua nghién ctru va danh
gia cia Nguyén Vian Chién (2010) [7], vé ham luong cac nguyén té trung va vi lwong
trong cay lac Xuan 1a ham luong Ca ¢ muc trung binh, Mg & muc kha, S ¢ muc thap;
thiéu B 12 65%, thiéu Mo - 45%, thiéu Mn - 35%, thiéu Zn - 85% va thiéu Cu 1a 100%
s6 mau. Ham lwong nguyén t6 vi luong trong cay lac thu dong, ty 16 thiéu Ca, S, B va
Mo 12 100% s6 mAau.

Trén dat cat ving duyén hai Nam Trung Bo, két qua nghién ciru anh huéng cua
su thiéu hut dinh dudng dén cay lac caa DS Thanh Nhan va cs. (2014) [41] tir nam 2011
dén nam 2012 da chi ra, khéng bon S sé qua chac/cay giam 9,21 - 27,09%, ning suat
giam tir 12,71 - 22,35% va giam ham lugng S trong 14 giai doan ra hoa.

Trén dét cét tinh Binh Dinh, két qua nghién ctiu anh hudng cua su két hop phan
hitu co va vo co ctiia DS Thanh Nhan va cs. (2014) [42] da chi ra, trén nén phan bén da
Iwgng, bon bo sung S nang suét lac sé ting 1,17 - 2,86 ta/ha (3,36 - 7,57%), bon bo sung
20 kg S/ha da lam chi phi san xuat lac tang thém 510.000 dong/ha nhung ngudi san xuat
c6 thu nhép tang thém 3,75 - 9,025 triéu dong/ha/vu. Bdng thoi, két qua nghién ctu caa
Hoa et al. (2020) [104] dbi véi cay lac trén dat cat ciing chi ra, can bang a&m khi bon
dudi 30 kg S/ha va ning suét lac dat t6i da khi bon 30 - 45 kg S/ha.

Theo két qua nghién ctu cia Hoang Thi Thai Hoa va cs. (2018) [31] d6i voi
giong lac L14 va SVL1 tai Quang Binh, liéu luong 30 kg S/ha trén nén phan bén 40 kg
N + 90 kg P20s + 60 kg K20 + 500 kg voi bot + 8 tan phan chudng/ha cho ning suit va
hiéu qua Kinh té dat cao nhat, ddng thoi cai thién dugc mét sé tinh chat hda hoc cua dat.

Nhu vay, phan bon chta S ¢6 vai trd quan trong dén sinh truong, phét trién va
hiéu qua san xuét lac, hiéu suat phan bon cua 1 kg S dat tir 4,5 - 7 kg lac vo. Do do,
khéng bon S cho cay lac di lam giam sb qua chac/cdy, ning suit giam, ham luong S
trong la giai doan ra hoa; bon S s& 1am tang ning suat lac, ting thu nhap, cai thién dugc
mat s6 tinh chat héa hoc cua dat.

T6m lai: Tong hop céc két qua nghién ciru lién quan dén dé tai cho thy céc cong
trinh nghién ctru da duoc thuc hién & cac thoi gian va cac dia diém khac nhau véi cac
gdc d6 va phuong phép tiép can khac nhau, K va S da thé hién rd vai trd va sy anh huong
dén sinh truang, phat trién, nang suat va chat lugng cua cdy lac. Tuy nhién cac két qua
nghién ctru chi yéu mang tinh riéng I¢ cho phan K hoic S va thuc hién tai cac dja diém
khéc nhau trén thé gigi va Viét Nam, chua co cong trinh nghién ctu nao thé hién rd moi
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lien hé tong hop cua cac bién phap st dung phan phan K két hop véi S. Tai Viét Nam,
cac nghién ctru vé phan bon S cho cay lac con han ché ca vé sb lwgng va pham vi nghién
ctru. Trén dat cat bién noi riéng va céc loai dit ndi chung, cac nghién ciru vé phan bén
K ciing con gigi han vé liéu lwong, dang phan bon va pham vi nghién ciru. Dic biét, tai
tinh Binh Pinh, chua c6 cong trinh nghién ctru va danh gia day da vé liéu luong va dang
phan bon K va S cung nhu danh gia tuong tac phan K két hop véi S cho cay lac. Chinh
vi vay nghién ctru nay duoc thuc hién dé 1am rd anh huong cua lidu lwong va dang phan
K va S, danh gia anh huong két hop gita K va S, 1am co sé cho dé xuat quy trinh san
Xuat lac bén vitng trén dat cat bién tinh Binh Dinh.
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CHUONG I
POI TUQNG, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUONG NGHIEN CUU
2.1.1. Péi twong nghién cieu

- Giong lac: gidng lac Ly Tay Nguyeén, 1a gidng lac dang duoc trong phd bién tai
huyén Pha Cét, tinh Binh Dinh. Gibng lac Iy c6 dic diém, dang cay nira dang, 14 chét
c6 mau xanh vira, mé qua cong, eo qua ndng, gan qua nhan, vé hat c6 mau trang hong
(H6 Huy Cuong, 2011) [14].

- Phan bon: uré (46% N), 1an nung chay Vin bién (16% P,0s), KCI (60% K:0),
K2S04 (50% K20 + 18% S), (NH4)2S04 (20% N + 24% S), NPK 16 - 16 - 8- 13S (16% N
+ 16% P05 + 8% K20 + 13% S), super lan Ldm Thao (16% P20s + 11% S), phan bo hoai
muc (1,12 - 1,21% N, 0,92 - 1,14% P»0s, 1,41 - 1,62% K>0, 0,06 - 0,08% S), v0i bot.

- Pat: dat thi nghiém 1a dat cat bién (Arenosol) chuyén trong lac tai xa Cét Hiép
va Cat Hanh, huyén Phu Cat, tinh Binh Dinh.

Theo két qua bao céo tir ban d6 dat tinh Binh Dinh [43], dién tich dat cét bién tap
trung chi1 yéu & cac huyén Phu Cat, Hoai Nhon va Phi M. Trong d6, Phil Cét 12 huyén
c6 dién tich tréng lac 16n nhat (nam 2015 13 4.057 ha) [13]. Tai huyén Phu Cét, cay lac
dugc trong chu yéu trén dat cat bién va tap trung ¢ cac x& Cat Hiép, Cat Hanh, Cat Trinh
va Cat Lam. Dic diém dat cat & cac x& nay chia thanh 2 nhom (cat xam trang min phan
bd chu yéu tai x& Céat Hanh va cat vang thé tai x4 Cat Hiép). Do vay, dé tai da chon dat
cat bién trong lac tai 2 x4 Cat Hiép va Cat Hanh, huyén Phu Cat 1am vat liéu va dai dién
dé tién hanh cac thi nghiém nghién ciru. Két qua phan tich, tinh chat dat thi nghiém duoc
trinh bay ¢ bang 2.1.

Bing 2.1. Tinh chdt dat thi nghiém tai diém nghién cizu

Pia Tang OM N P20s K20 SO
gim | astem) | P | 06) | (o) (%) (%) (%)
xacat | 0-20 | 49 | 110 | 0020 | 0025 | 006 | 0060
Hiep | 20-40 | 45 | 072 | 0013 | 0020 | 008 | 0060
xacat | 0-20 | 48 | 153 | 0016 | 0025 | 008 | 0060
Hanh | 20-40 | 45 | 136 | 0008 | 0020 | 012 | 0,053

Ghi cha: Sé ligu dwoc phan tich tai B¢ mén Khoa hoc Bdt va Méi triong, Vién Khoa
hoc Ky thugt Nong nghiép Duyén hai Nam Trung bg, nam 2015.
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2.1.2. Pham vi nghién ctru
2.1.2.1. Pia diém nghién ciu

- Thi nghiém trong chau: trién khai tai nha luéi Vién Khoa hoc K§ thuat Néng
nghiép Duyén hai Nam Trung b - Khu vuc 8, phuong Nhon Phi, thanh phé Quy Nhon,
tinh Binh Dinh.

- Céc thi nghiém dong rudng va md hinh thuc nghiém: trién khai dong thoi ¢ hai
dia diém 14 x& Cat Hanh va Cat Hiép, huyén Phu Cét, tinh Binh Dinh.

2.1.2.2. Thei gian nghién ciu

- Thi nghiém vé anh hudng cua viéc khdng bon K va S dén cay lac trén dét cat
bién dugc tién hanh trong vu Pong xuan 2014 - 2015;

- Thi nghiém nghién ctru 4anh huong cia lidu luong K va S dén cay lac trén dat
cat bién duoc tién hanh trong vy Pong xuan nam 2015 - 2016 va He thu nim 2016.

- Thi nghiém nghién ctru anh huong cua dang phan bon K va S dén cay lac trén
dat cat bién duoc tién hanh trong vu Pong xuan nim 2016 - 2017 va He thu nam 2017.

- M6 hinh thuc nghiém vé phan bon K va S hop 1y cho cdy lac trén dat cat bién
duoc tién hanh trong vu Pong xuan nam 2017 - 2018.

2.2. NOI DUNG NGHIEN CcUU

Ngi dung 1: Nghién citu anh huong cua viéc khong bon K va S dén cay lac trén
dat cat bién tinh Binh Dinh.

Ngi dung 2: Nghién citu anh huong cua lidu lugng K va S dén cay lac trén dat cat
bién tinh Binh Dinh.

Ngi dung 3: Nghién cttu anh huong cua dang phan bon K va S dén cay lac trén
dat cat bién tinh Binh Dinh.

Ngi dung 4: Xay dung md hinh thyc nghiém vé phan bon K va S hop ly cho cay
lac trén dat céat bién tinh Binh Dinh.

2.3. PHUONG PHAP NGHIEN CUU
2.3.1. Phwong phap trién khai thi nghi¢m
2.3.1.1. Thi nghi¢gm 1 (Ngi dung 1): Nghién cizu anh huong cua vigc khong bon Kva S
deén cay lac trén dat céat bién tinh Binh Binh

% Dat thi nghiém: D4i véi cay lac, trong diéu kién canh tac c6 tudi, bo ré thuong
tap trung & tang dat tir 0 - 20 cm. DAt cat nodi chung va dat cét bién ndi riéng, do tinh
chat vat Iy va ham lugng mun trong dat thap, nén dinh dudng trong phan bon khi sir
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dung mot phan bi rira troi va that thoat khoi tang hoat dong cua bo ré cay. Do do, dé
tang do chinh xac vé danh gia sy thiéu hut K va S trong dat cat bién, thi nghiém danh
gia anh huéng cua viéc khong bon K va S dén cay lac trén dat cét bién da tién hanh trén
2 tang 12 0 - 20 cm va 20 - 40 cm.

s Cdc cong thirc thi nghiém:

Bing 2.2. CAc cong thirc thi nghiém anh hwéng cia viéc khéng bén K va S dén cdy lac

Cong thitc | Thanh phén dinh duéng Pit thi nghiém
CT1 Du dinh dudng Tang dat 0 - 20 cm tai xa Cat Hiép
CT2 Khong bon K Tang dat 0 - 20 cm tai xa Cat Higp
CT3 Khéng bon S Tang dat 0 - 20 cm tai xa Cat Hiép
CT4 Pu dinh dudng Tang dat 20 - 40 cm tai xa Cat Hiép
CT5 Khong bon K Tang dat 20 - 40 cm tai xa Cat Hiép
CT6 Khoéng bon S Tang dat 20 - 40 cm tai xa Cat Hiép
CT7 Pu dinh dudng Tang dat 0 - 20 cm tai xa Cat Hanh
CT38 Khéng bon K Tang dat 0 - 20 cm tai xa Cat Hanh
CT9 Khéng bén S Tang dat 0 - 20 cm tai xa Cat Hanh
CT 10 bu dinh dudng Tang dat 20 - 40 cm tai xa Cat Hanh
CT11 Khoéng bon K Tang dat 20 - 40 cm tai xd Cat Hanh
CT 12 Khong bon S Tang dat 20 - 40 cm tai xa Cat Hanh

Ghi chu: Khong bon K = Pu dinh duong - K; Khong bon S = Pu dinh duong - S.
% Liéu lwong va logi héa chat ding dé pha dung dich dinh duwéng:

Bdng 2.3. Liéu lwong va hoa chat ding dé pha dung dich dinh dwéng thi nghiém
nghién cizu dnh hwong cua viéc khéng bon K va S dén cay lac

None dd S6 ml dung dich géc hat dé pha
Hoba chat du(:;gdi(;.)h L lan/chau
gbc bu dinh bu dinh bu dinh
dwdng duong - K | duong-S

Dinh dwong da lwong g/l ml/I

Ca(NO3)2.4H20 236,10 3,0 3,0 3,0
KNO3 101,10 2,0 - -
NHsH2PO4 115,00 2,0 2,0 -
MgS04.7H20 184,80 1,0 1,0 -
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None dd S6 ml dung dich géc hat dé pha
Hoéa chat duﬁggdigh 1 lanfehau
gbc bu dinh bu dinh bu dinh
dwdng duong - K | dwong-S
KCI 149,00 1,0 - 1,0
KH2PO4 136,00 - - 2,0
NH4NOs3 40,00 - - 2,5
NH4CI 106,80 - 1,0
MgCl2.6H20 101,65
Ca(CH3COO0), 158,20 - -
Dinh dwdng vi lwong mg/l
Hop chét Fe 64,36 1,0 1,0 1,0
MnCl2.4H20 2,96 1,0 1,0 1,0
ZnCl; 0,20 1,0 1,0 1,0
CuCl; 0,13 1,0 1,0 1,0
HsBOs3 0,03 1,0 1,0 1,0
(NH4)6M07024.4H,0 0,01 1,0 1,0 1,0

Nguaon: Jansen, 1990

% Phirong phdp bé tri thi nghiém: Thi nghiém duoc bé tri trong chau déi (chau
trén va chau dui) theo kiéu khéi ngau nhién hoan chinh (RCBD) véi 3 lan nhic lai.

E Chau trén E
N CC
i Chau duoi S
i (dung dich : Bac the.1m E
i dinh dudng) E dung dich :

| dinh dudng

Hinh 2.1. Hinh anh minh hea vé chdu thi nghiém
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++ C4&c bi¢n phép ky thudt &p dung:

+ Pt duoc ldy vé hong kho trong khdng khi, nhit hét co dai, soi sau d6 ray qua
ray 5 mm.

+ Chau trén: 1,5 kg dat trong ng véi ting cong thac thi nghiém. Pat dugc dung
trong tai nilon va c6 duc mot 16 nho dudi day tai nilon duong kinh 1 cm du dé dat dng
bic tham di qua. Trudc khi trong tudi nude du d6 4m bio hoa.

+ Chau dudi: dung dich dinh dudng duoc pha theo quy dinh va dung trong tui
nilon boc & chau dudi. Mao dan hoat dong thong qua bac thim dan nudce va dinh dudng
tr chau dudi 1én chau trén.

+ Trong thoi gian trong, thudng xuyén kiém ta va tuéi nuéc dam bao da am cho
chau trén khi kho.

+ Tién hanh thay dung dich dinh dudng theo dinh ky 7 ngay/lan trong 1 thang
dau, 5 ngay/lan trong thang thir 2.
2.3.1.2. Thi nghiém 2 (Ngi dung 2): Nghién cizu dnh huong cua liéu heong K va S dén
cay lac trén dat cat bién tinh Binh Pinh

+¢+ Cé&c cbng thuc thi nghigm:

Céc cong thirc thi nghiém dugc dé xuat dua trén két qua thi nghiém 1, tir cac két
qua nghién ctru vé lidu luong va dang phan bon cho cay lac, huéng dan ctia quy chuan
k¥ thuat qudc gia vé khao nghiém gid tri canh tac va st dung cua giéng lac (QCVN 01-
57 : 2011/BNNPTNT) [3], theo huéng din ciia S& Néong nghiép va PTNT tinh Binh
Dinh va két qua nghién ctru ctia P Thanh Nhan va cs. (2014) [45], [41], [42].

Bdng 2.4. Cac cong thic thi nghiém dnh hwong cua liéu lwong K va S dén cay lac

Cong thirc Liéu lrong K (kg K-O/ha) | Liéu lwgng S (kg S/ha)
K1S1 0
K1S2 15
K1S3 ° 30
K1S4 45
K2S1 0
K2S2 15
K2S3 °0 30
K2S4 45
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Cong thirc Liéu lwrong K (kg K-O/ha) | Liéu lwong S (kg S/ha)
K3S1 0
K3S2 15

90
K3S3 30
K3S4 45
K4S1 0
K4S2 15
120
K4S3 30
K454 45

Nén phan bon &p dung cho 1 ha: 8 tan phan chudng + 40 kg N + 90 kg P,Os +
500 kg voi bot.

% Logi phan bon s dung: Phan chudng - phan bod hoai muc, N - uré, P20s - 1an
nung chay Van Dién, K20 - kali clorua, S - amon sulphat.

% Phirong phdp bé tri thi nghiém: thi nghiém duoc b tri theo kiéu 6 16n - 6 nho
(split - plot), liéu lugng K bé tri trong 6 16n, lidu lugng S bé tri trong 6 nho, vai 3 1an
nhic lai va dién tich mdi 6 thi nghiém nh¢ 1a 10 m2.
2.3.1.3. Thi nghi¢m 3 (Ngi dung 3): Nghién citu anh hwong cua dang phén bon Kva S
deén cay lac trén ddt cét bién tinh Binh Binh

+¢ Cac cong thuc thi nghiém:

Cac cong thtc thi nghiém & thi nghiém 3 duoc dé xuat dya trén két qua cua thi
nghiém 2 di xac dinh duoc lidu legng bon 90 kg K20 va 30 kg S trén nén phan bon 8
tan phan chuong + 40 kg N + 90 kg P2Os + 500 kg v6i bot/ha la thich hop nhat véi cay
lac trén dat céat bién tinh Binh Dinh.

Theo Théng tu s6 07/VBHN-BCT ngay 17 thang 01 nim 2017 cta Bo Cong
thuong [2]; c4c loai phan bén vé co chira K bao gdm phan kali clorua, kali sulphat, kali
clorat, sulphat kali magie, kali nitrat, kali dihydrophosphat va phan hdn hop c6 tron K;
c4c loai phan bon vo co chtra S bao gdm phan sulphat amon, super phosphat, kali
sulphat, sulphat kali magie va phan hdn hop c6 tron S. Bong thoi, két qua khao séat thuc
té cac dai ly phan bon tai Binh Dinh cho thiy loai phan chaa K phd bién 1a kali clorua,
kali sulphat va phan hdn hop c6 tron K; loai phan S pho bién 1a sulphat amon, super 1an
Lam Thao va phan hon hop NPK (16 - 16 - 8 - 13S).

Do vay, dé phi hop v&i muc tiéu va pham vi nghién cttu caa luan an, thuan tién
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cho viéc tng dung két qua nghién ctu cua luan an vao thuc té san xuat, dé tai da lya
chon céac dang phan bon chira K va S 1a KCI, K2SO4, NPK (16 - 16 - 8 - 13S) va super
lan Lam Thao.

Bdng 2.5. Cac c6ng thic thi nghiém nghién citu anh hwong cua

dang phdn bén K va S dén cay lac

Cong thirc Dang phan béon K va S nguyén chat (kg/ha)
CT1(PC1) | Nén
CT2(PBC2) | 100 kg K20 (KCI) + 13 kg S (NPK 16 - 16 - 8 - 13S) + Nén
CT3 90 kg K20 (KCI) + 30 kg S ((NH4)2S04) + Nén
CT4 (90 kg K20 + 30 kg S) (K2SO4) + Nén
CT5 90 kg K20 (KCI)+ 30 kg S (NPK 16-16-8-13S) + Nén
CT6 90 kg K20 (KCI)+ 30 kg S (super 1an L4m Thao) + Nén

Nén phan bon: 8 tdn phan chuong + 40 kg N + 90 kg P20s + 500 kg voi bét/ha.
Ghi cha: Céc cbng thirc st dung dang phan bén (NH4).SO4, NPKS, super lan
Lam Thao di duoc tinh toan dé giam luong N va P,Os trong nén phan bon. Tat ca cac
cong thic sir dung P20s ¢ dang lan nung chay Van bién.
% Phwong phdp boé tri thi nghiém: thi nghiém duogc bé tri theo kiéu khdi ngau
nhién hoan chinh (RCBD) vai 3 lan nhic lai va dién tich mdi 6 thi nghiém 1 10 m2,

¢ Luong phan bon su dung cho 1,0 ha:

Phan K (kg/ha) Phén S (kg/ha) Lan nung
Cong ) ) NPK Super Uré chay Vin
thire cIi?tljla sul:[?::at 16-16-8- s':rzgcr)lr;t lan Eém (kg/ha) pién
13S Thao (kg/ha)
CT1 87,0 562,5
CT2 | 140,0 100,0 52,2 462,5
CT3 | 150,0 125,0 32,6 562,5
CT4 180,0 87,0 562,5
CT5 | 119,2 230,7 6,7 331,7
CT6 | 150,0 272,7 87,0 312,5

Nén phan bon chung cho cd 6 cdng thizc: 8 tan phan chusng + 500 kg voi bét/ha.
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2.3.1.4. Thi nghiém 4 (N¢i dung 4): Xay dung md hinh si dung phén bon K va S hop ly
cho cay lac trén dat cét bién tinh Binh Dinh

¢+ Cac cong thuc thi nghiém:

T hop phan bon p dung & md hinh thuc nghiém duoc xay dung dua trén két
qua nghién ctru liéu lugng va dang phan bén K va S & thi nghiém 2 va 3. Di véi md
hinh di chting, t6 hop phan bén duge xac dinh dwa trén két qua khao sét tai khu vyc
trién khai md hinh vé liéu lugng va dang phan bén ngudi dan dang ap dung dbi voi cay
lac trong trén dat cat bién. Do d6, t6 hop phan bon ap dung cho mé hinh thuc nghiém
va ddi chtrng & thi nghiém 4 duoc dé xuét nhu sau:

+ CT 1 (MH dbi chang): 8 tin phan chudng + 24 kg N (uré) + 74 kg P20s (1an nung
chay Vin Dién) + 84 kg K20 (KCI) + 100 kg NPK (16 - 16 - 8 - 13S) + 500 kg véi bot/ha:

+ CT 2 (MH thuc nghiém): 8 tan phan chudng + 40 kg N (uré) + 90 kg P2Os (1an
nung chay Vian Dién) + 90 kg K20 (K2S04, 90 kg K20 va 30 kg S) + 500 kg voi bot/ha;

% Phirong phdp bo tri thi nghiém: M hinh trinh dién duoc ap dung theo phuong
phap c6 su tham gia cua ngudi dan, b tri theo kiéu 6 1on khong Iap lai va dién tich mdi
61l6nl1a0,5 ha.
2.3.2. C4c bién phéap ky thuat canh tac 4p dung déi véi thi nghiém déng rudng va
mo hinh trinh dién

¢ Mdt dé va khoang cach gieo: hang cach hang 30 cm, cdy cach cdy 10 cm, gieo
01 hat/hbc, mat do 1a 33 cay/m?.

¢ Phurong thirc bon phan:

- Bon 16t: 100% phan chudng, 100% phan 1an, 100% phan luu huynh, 50% voi
bot (bon trude khi gieo 1 tuan), 50% phan dam, 50% phan kali;

- Bon thic 1an 1 (khi cay c6 tir 2 dén 3 14 that): 50% phan dam + 50% phan kali;

- B6n thic l1an 2 (khi ra hoa rg): 50% voi bot.

Thuong xuyén theo ddi dong rudng dé du tinh du béo tinh hinh sau bénh hai, khi
sau bénh hai dén ngudng kinh té thi tién hanh phun thuéc.
2.3.3. C4c chi tiéu va phwong phap theo dbi
2.3.3.1. Céc chi tiéu sinh trwéng va phat trién cia cay lac

Phuong phap theo ddi cac chi tiéu sinh trudng va phét trién caa cay lac duoc &p
dung theo Quy chuan ky thuat qudc gia vé khao nghiém gia tri canh tac va sir dung cua
giong lac (QCVN 01-57 : 2011/BNNPTNT), cu thé nhu sau:
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- Chiéu cao cay: do tir dot a4 mam dén dinh sinh truéng cua than chinh o giai
doan thu hoach;

- S6 canh cap 1: &ém sé canh hiru hiéu moc tir than chinh;

- Sinh khéi kho: O cac giai doan phan canh, ra hoa ro va hinh thanh qua nhé 10
cdy mau/6 sau do rira sach va siy & nhiét do 105°C dén khdi luong khong d6i va can
khéi lwong; & giai doan thu hoach can khéi lwgng than 14 kho/6 + Khéi luong qua kho/o.

- S6 lwong ndt san: d&ém sb lugng nét san/cdy, dém 10 cdy mau/d & cac giai doan
phén canh, ra hoa ro va hinh thanh qua.

- Chi sé dién tich 14 (LAI):

Dién tich 14 cua 10 cay (m?)

LAI (m?1a/m? dat) =
0,30 m?

Trong d6: Hé s6 0,30 la dién tich dat cua 10 cay lay mau;
DxM

Dién tich la cua 10 cay (m?) = ———
m x 10°

Trong do:
D: la dién tich caia 10 14 (mm?), xac dinh bang may do dién tich 14;
m: 1a khéi luong caa 10 14 (g);
M: 14 khéi lwong 14 cua 10 cay (g);
108: 12 hé s6 quy doi tir mm?sang m?
- Tong s6 qua/cay: dém tong sé qua trén cay & giai doan thu hoach;
- S6 qua chac/cay: dém tong sé qua chac trén cay & giai doan thu hoach;
- Khdi luong 100 qua: can 3 mau qua chic, mdi mau 100 qua khd & do am hat
khoang 12%;
- Ty I€ nhan:
Khéi lwong hat khd cia 100 qua

Ty 1€ nhan (%) = , x 100
Khoi luwgng 100 qua kho

- Nang suat ly thuyét (NSLT):

NSLT (kg/ha) =Sé qua chac/cay x S6 cay/m? x Khéi lugng 100 qua (g) x (Dién
tich mat 6 thi nghiém/Dién tich 6 thi nghiém ké ca rdnh) x 10.000/200.000.
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- Ning suét thuc thu: Thu riéng tiing 6, bo qua lép, non chi lay qua chic, phoi
khé (d6 am hat khoang 12%) can khéi luong (bao gdm ca cay lay mau), dé xac dinh
khéi lwgng qua/dién tich 6, sau d6 quy ra ning suat kg/ha.
2.3.3.2. Céc chi tiéu sau bgnh hgi

Phuong phap theo ddi mot s6 bénh hai chinh cua cua cdy lac dugc ap dung theo
Quy chuan k¥ thuat qudc gia vé khao nghiém gia tri canh tac va st dung cua gidng lac
(QCVN 01-57 : 2011/BNNPTNT), cu thé nhu sau:

- Bénh g7 sdt (Puccinia arachidis Speg): duoc danh gia truée khi thu hoach bang
hinh thie cho diém, diém 1 - R4t nhe (< 1% dién tich 14 bi hai), diém 3 - Nhe (1- 5%
dién tich 14 bi hai), diém 5 - Trung binh (> 5 - 25% dién tich 14 bi hai), diém 7 - Niang
(> 25 - 50% dién tich Ia bi hai), diém 9 - Rét ning (> 50% dién tich 14 bj hai.

- Bénh théi den c6 ré (Aspergillus niger): tinh ty 1& s6 cay bi bénh/Tong sé cay
cua 0 thi nghiém ¢ thoi diém sau khi gieo 30 ngay;

- Bénh héo xanh (Ralstonia solanacearum Smith): tinh ty 1& s6 cay bi bénh/Téong
sb cay cua 0 thi nghiém ¢ thoi diém trude khi thu hoach.
2.3.3.3. Céc chi tiéu vé chdt lweng hat lac

- Ham lugng protein: tach nito khoang bang nuéc cat nong, két tia nito protein
bang CuSO.. Xac dinh nito trong két tua bang phuong phap kjendahl;

- Ham luong lipit: chiét tach lipit bang ete bang thiét bi Soxhlet, xac dinh ham
luong lipit théng qua su chénh léch khéi lugng mau truéc va sau khi chiét.
2.3.3.4. Céc chi tiéu vé tinh chadt Iy hoa hec cia ddt

- pHkcr (TCVN 5979 : 2007): chiét rut bang KCI 1,0 M theo ty 1& 1 : 5, xac dinh
gia tri pH bang may pH mét;

- OM tong s6 (TCVN 4050 - 1985): 6xy hda chat hitu co trong dat bang dung
dich K2Cr207, xac dinh lugng K2Cr207 du trong dung dich theo phuwong phap chuin do
nguoc bang dung dich mudi Mo (FeSO4(NH4)2504.6H20);

- N tong sé (TCVN 6498 : 1999): phan hay mau bang axit salixilic/axit sunfuric
két hop véi hdn hop xdc téc kali sunfat, xac dinh N trong dung dich bang phuong phap
Kendan;

- P20s tong s6 (TCVN 8940 : 2011): phan hiy mau bang axit H2SO4 va HCIO,,
xéac dinh ham lwgng Phospho trong dung dich bang phwong phap so mau;

- P,0s dé tiéu (TCVN 5256 : 2009): hoa tan cAc dang Phospho trong dét bang
H2S04 0,05M, xac dinh ham luong Phospho trong dung dich bang phuong phap so mau;
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- K20 tong s6 (TCVN 8660 : 2011): phan hay mau bang axit H.SO4 va HCIO4,
xac dinh ham luong Kali trong dung dich bang may quang ké ngon lira;

- K20 dé tiéu (TCVN 8662 : 2011): chiét rat K* bang dung dich CH3COONHS.,
x4c dinh K* trong dung dich bang may quang ké ngon lua;

- SO4% tong s6 (TCVN 6656 : 2010): chiét rut SO4% trong dat bang axit lodng,
xac dinh ham lugng SO42 trong dung dich bang phwong phap khdi lugng;

- S04 dé tiéu (TCVN 6656 : 2010): chiét rit SO42 trong dat bang nudc cat, xac
dinh ham lugng SO4% trong dung dich bang phuong phap khdi luong;

- Thanh phan co gidi (TCVN 8567 : 2010): tch céc cip hat cia mau dit bang
hdn hop NasP207 va Na2COs. Xac dinh thanh phan limon va sét bang pipét, xac dinh
thanh phan cét bang ray.

2.3.3.5. Cac chi tiéu vé ham lwong dinh dwéng trong cay lac

- Ham luwong K20 tong s6 (10TCN 454 - 2001): phan hay mau bang HNO3 +
HCIOa, x4c dinh ham lugng K trong dung dich bang may quang ké ngon hia;

- Ham lugng S tong s6 (10 TCN 456 - 2001): phan hiy mau bang HNOz + HCIOy4,
xéac dinh ham lugng SO42 trong dung dich bang phuong phéap khéi luong.

2.3.3.6. Cac chi tiéu vé hiéu sudt s dung phan bon va higu qud kinh té
- Hiéu sudt phan bon:

NS lac 6 CT bén K - NS lac ¢ CT khéng bon K (kg/ha)

Hiéu suat phan K =
Luong phéan bon K (kg K2O/ha)

) NS lac 6 CT bén S - NS lac & CT khdng bon S (kg/ha)
Hiéu suat phén S =

Luong phén bén S (kg S/ha)
- Ty sudt chi phi lgi nhugn cdn bién (MBCR) (Nguyén Huy Hoang va cs. 2017) [33]:
Tong gié tri san lwong caa cong thire thir nghiém - Tong gid tri san

lugng caa cong thire doi ching
MBCR =

Téng chi phi cua cdng thirc thir nghiém - Téng chi phi caa cong
thire ddi chung
Tiéu chi danh gia:
Néu MBCR <1,5: lgi nhuan thap, khdng nén &p dung;
Néu MBCR = 1,5 - 2,0: lgi nhuan trung binh, c6 thé chap nhan duoc;
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Néu MBCR > 2,0: loi nhuan cao, chap nhan cho phat trién.
- Hiéu sudt ndng hoc cuia phan bén K va S (RIEx va RIEs) doi véi cay lac:
K20 trong qua lac (kg/ha) + K20 trong than la (kg/ha)

RIEk (%) = - x 100
Nang suat lac (kg/ha)

S trong qua lac (kg/ha) + S trong than 1a (kg/ha)
RIEs (%) = - x 100
Nang suat lac (kg/ha)

- Chi sé thu hogch K va S (Hlk va Hls):

K20 trong qua lac (kg/ha)

Hlk =
K20 trong qua lac (kg/ha) + K20 trong théan la (kg/ha)

S trong qua lac (kg/ha)
Hls =

S trong qua lac (kg/ha) + S trong than 1a (kg/ha)

- Hiéu sudt siz dung K va S trong phan bon (REx va REs) (Witt and Dobermann,
2004) [194]:

(Luong K20 trong qua lac + Luong K20 trong than 14 lac
& diéu kién bon K) - (Luong K20 trong qua lac + Luong
K20 trong than 14 lac ¢ diéu kién khong bon K)

REk (%) = _ x 100
Luong K20 bon (kg/ha)

(Luong S trong qua lac + Lugng S trong than 14 lac ¢
diéu kiénbdn S) - (Luong S trong qua lac + Luong S

REX (%) = trong than 14 lac ¢ dieu kién khong bon S) % 100

Luong S bon (kg/ha)

- Tong chi phi:

Téng chi phi = Chi phi vat tu + Chi phi cong lao dong + Chi phi khau hao
thiét bi tudi + Chi phi nang luong tudi nudc.

- Téng doanh thu:

Téng doanh thu = Nang suat (kg/ha) x Gia ban (dong/kg).
- L&i thuan:

L&i thuan = Tong doanh thu - Tong chi phi.

- Ty sudt i so véi von dau tu:
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L 4i thuan

Ty sut ldi = —
Tong chi phi
2.3.4. Phwong phap xir 1y s6 liéu

Cac sd liéu thu thap dugc tinh toan, xt ly thong ké sinh hoc véi céc chi tiéu trung
binh, phan tich ANOVA 1 hoic 2 nhan t4, LSDo s va phan tich twong quan bang phan
mém Statistix 9.0 va Excel.

Mtc d6 twong quan tuyén tinh gitra liéu luong K va S véi cac chi tiéu sinh truong,
phét trién va ning suit lac duoc xac dinh theo gia tri hé s6 twong quan r, cu thé nhu sau:
. 2(x — )y — ¥)
VI =02 Xy — ¥)?

r> 0,8 tuong quan chat;

0,6 <r < 0,8 twong quan twong ddi chit;
0,4 <r <0,6 tuong quan trung binh;
r <0,4 tuong quan khong chat.
2.3.5. Piéu kién thai tiét tai khu vuec trién khai thi nghiém
Bdng 2.6. Dién bién thai tiét tai khu vuc trién khai thi nghiém (2015 - 2018)

Nhiét d¢ khong khi (°C) k ?@ arlr(]h Mua (mm) Snégﬂi;

Thang Trung | Cao | Thép tru?]ggbinrll l-:; ir;g S6 ngay tt';?”hg
binh | nhit | nhit | (%) v mua (g;i”ﬁ)

1. Vu Dong xudn nam 2014 - 2015 (ter thang 1/2015 - 4/2015)
1/2015 | 216 | 253 | 189 82 28,3 13 5,7
212015 | 22,4 | 26,7 | 198 87 20,0 11 7.1
3/2015 | 246 | 293 | 216 87 30,7 6 8,6
4/2015 | 263 | 31,6 | 232 83 12,4 3 9,2
2. Viu Péng xudn nam 2015 - 2016 (tir thang 12/2015 - 4/2016)
12/2015 | 250 | 27,9 | 231 87 141,1 17 4,7
12016 | 244 | 278 | 223 88 30,2 12 5,1
22016 | 22,5 | 26,0 | 20,3 83 3,3 7 45
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Nhiét dg khong khi (°C) k ;)f:’ arl?h Mura (mm) Snéégigf’

Thang Trung | Cao | Thap tru(r)lggbinrll l-frirr]lg S6 ngay tgu nhg

binh | nhit | nhit | (%) YO mua (g;i”&)
3/2016 | 23,8 28,7 20,7 84 4,7 6 6,2
4/2016 | 27,9 34,2 24,2 80 0,7 1 8,7
3. Vu He thu nam 2016 (twr thdng 5/2016 - 8/2016)
5/2016 29,6 34,6 26,5 79 16,1 9 8,4
6/2016 29,6 35,1 26,6 79 1244 9 8,5
7/2016 29,2 34,6 26,1 78 58,2 5 9,1
8/2016 29,9 35,5 26,5 74 126,4 12 7,4
4. Vy Dong xudn nam 2016 - 2017 (tzr thang 1/2017 - 4/2017)
1/2017 24,1 26,8 22,3 85 83,2 21 3,2
2/2017 23,3 26,4 214 85 68,0 11 4,8
3/2017 24,9 29,1 22,3 86 13,6 8 7,1
4/2017 27,1 32,3 24,1 83 24,5 6 7,3
5. i He thu nam 2017 (tir thang 5/2017 - 8/2017)
5/2017 28,9 34,0 25,9 82 83,2 13 7,3
6/2017 30,0 35,0 26,8 76 17,6 4 9,6
7/2017 28,8 33,2 26,1 78 91,5 15 55
8/2017 29,1 34,4 25,9 80 123,8 9 8,1
6. Vu Dong xudn nam 2017 - 2018
12/2017 | 23,5 25,9 21,8 82 414,9 18 2,6
1/2018 23,3 26,0 21,7 86 57,4 19 2,4
2/2018 22,1 26,0 19,7 83 6,8 5 6,3
3/2018 24,3 28,5 21,9 86 10,1 7 6,7
4/2018 26,2 31,2 23,3 85 11,4 3 8,3

Nguon: Tram Khi twong Nong nghiép An Nhon, 2015 - 2018

Dir liéu vé dién bién thoi tiét tai khu vuc trién khai thi nghiém & bang 2.6 cho
thay: & vu Pong xuan, nhiét d6 trung binh thang bién dong 21,6 - 27,9°C, ¢6 am khdng
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khi trung binh bién dong 80 - 88%, luong mua trung binh thang dat 53,4 mm/thang, sé
gio ndng trung binh 6,03 gio/ngay. Twong tu, vu He thu c6 nhiét do trung binh thang
bién dong 28,0 - 30,0°C, d6 am khong khi trung binh bién dong 74 - 82%, lwong mua
trung binh thang dat 80,15 mm/thang, sé gio nang trung binh 8,0 gio/ngay. So sanh dit
lieu vé dién bién thoi tiét véi yéu cau sinh thai cua cay lac c6 thé két luan: trong diéu
kién canh tac lac co tuéi nudce, didu kién thoi tiét vu Dong xuan va He thu 1a phu hop
dé cay lac sinh truong va phat trién tot, thoi gian sinh truong cua cay lac vy Hé thu s&
ngdn hon so v4i vu Pong xuén, nhiét d6 trung binh ngay cao nhét & vy Heé thu va thap
nhit & vu Dong xuin khong 1am mat stc ndy mam cua hat, can tré sy phan héa mam
hoa va van chuyén dinh dudng vé hat cua cay lac.
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CHUONG 3
KET QUA NGHIEN CUU VA THAO LUAN

3.1. KET QUA NGHIEN CUU ANH HUONG CUA VIEC KHONG BON K VA S
DEN CAY LAC TREN BAT CAT BIEN TINH BINH PINH

3.1.1. Anh hwéng cia viéc khong bon K va S dén sinh trwéng va sinh khéi cria cay
lac trén dat cét bién

Déi vai cay lac, sy tang truong dién tich 14 tir khi moc dén giai doan hinh thanh
qua va hat trong Gng véi sy ting truéng chiéu cao cdy. Thoi ky tir sau ra hoa dén hinh
thanh qua 1a thoi ky than canh phat trién manh, dién tich 14 ciing phét trién nhanh nhat,
chi s6 dién tich 14 lac dat cao nhat vao thoi ky hinh thanh qua va hat [40]. Theo két qua
nghién ctu cua So nghién cau lac Vien KHCN Trung Quéc, tri sb tuyét déi cua chi sé
dién tich 14 co thé dat 6 - 7 [46]. Két qua theo dbi su anh hudng cia viec khong bon K
va S dén sb luong ndt san, dién tich 14, chiéu cao cdy va sinh khéi caa cay lac duoc trinh
bay trong bang 3.1.

Bdang 3.1. Anh hwong cua viéc khong bon K va S dén
sinh truwong va sinh khoi cua cay lac trong diéu Kién nha lidi

Cona thic S6 lrgng Dién tich la/cay | Chiéucao | Sinh khéi kho
9 not san/cay (dm?/cay) cay (cm) (gam/cay)
CT1 152,22 6,582 30,722 8,02
CT2 103,2°¢ 1,62 16,05 2,57
CT3 72,5° 3,59¢ 24,67°¢ 6,3°
CT4 103,4°¢ 6,090¢ 28,95° 8,02
CT5 67,6° 1,52 13,949 1,99
CT®o 107,5°¢ 3,16° 22,564 5,4°
CT7 153,32 6,15° 29,33% 6,4°
CT8 22,51 1,62 14,509 2,8
CT9 94,0¢ 3,33¢ 23,72 4,3d
CT 10 125,7° 5,88°¢ 28,05° 5,4°
CT1l 89,14 1,61° 17,61°¢ 2,57
CT 12 67,6° 3,22° 24,72 3,9¢
CV (%) 3,64 3,52 3,36 3,42
LSDo,05 7,33 0,25 1,43 0,3

Ghi chu: Sé liéu duwoc thu thdp vao giai doan hinh thanh qud (sau khi gieo 2 thang)
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Két qua thu thap s6 liéu anh huong cua viéc khong bon K va S dén sinh truéng
va sinh khéi cua cay lac tai bang 3.1 cho thiy, kha ning sinh trudng cua cay lac & tang
d4t 0 - 20 cm tot hon so véi tang dat 20 - 40 cm va & dia diém x& Cét Hiép tét hon so
V6i dja diém x& Cat Hanh,

O cay lac, K ¢6 vai tro xdc tién qué trinh quang hop, tang cudng mé co gidi, ting
tinh chdng chiu; thiéu K s& 1am giam ty 1& quang hop, trao doi chét va ting ty & hd hap
trong pha téi; bon K cho cay lac c6 thé diéu chinh qua trinh van chuyén va phan bé cac
chat dinh dudng trong ciy, day nhanh qua trinh hap thu N, P va K, tang kha ning tich
lity chat kho. Do vy, trén dét cat bién, cay lac trong trong diéu kién nha luéi, viéc khdng
bon bd sung K da 1am s lugng nét san giam 29,12 - 85,32%, téng dién tich 14 giam
72,62 - 75,38%, chiéu cao cay giam 37,22 - 51,85%, sinh khdi kho giam 53,70 - 76,25%
so véi ddi chirng duoc bon day da & muac do tin cay 95%.

Tuong tu, S ciling ¢ vai trd quan trong trong qué trinh trao d6i chat, phat trién
ndt san, nang cao hiéu qua ¢ dinh dam; thiéu S sé anh huong dén sinh truéng va phat
trién, qué trinh cb dinh N cua vi khuan ndt san, qué trinh tong hop diép luc; bon S s&
gilp cay lac giam do Ua cua 14, ting khdi lwong chat kho, khéi lwgng ndt san, khéi luong
than 14, nong do dinh dudng trong mod 14 va kha niang hap thy dinh dudng. Do d6, cay
lac trong trén dat cat bién va trong diéu kién nha ludi, khdng bon bo sung S da 1am giam
s6 lugng nét san cua cay lac da giam 29,12 - 85,32 (ngoai trir tang dat tir 20 - 40 cm &
x& Cat Hiép), tong dién tich 14 giam 45,24 - 48,11%, chiéu cao cay giam 11,87 - 22,07%,
va sinh khéi kho 21,25 - 32,81 so vé6i ddi chiing dugc bon day dir & mue do tin cay 95%.

Nhu vay, s6 lugng ndt san, dién tich 14, chiéu cao cay, sinh khéi cua cy lac trong
trén dat cat bién da bi giam vé s lugng va anh huong xau dén sinh truong va kha niang
tich Iily chat khd khi khong dugc bon K va S.

3.1.2. Anh hwoéng cia viéc khdng bon K va S dén ham lwong K va S trong cdy va dat

Ham lugng K va S trong dat cat bién va trong cay c6 anh huong rat 16n dén sinh
truong va kha ning tich lity chat kho cua cay lac, két qua phan tich ham lwong K va S
trong ciy va dat sau thi nghiém s& minh chiing thém vé két luan danh gia anh huong cua
viéc khdng bon K va S dén sinh truong va kha nang tich lily chat khd cua cay lac trén
dat cat bién.

Két qua phan tich anh huong cua viéc khong bon K va S dén ham luong K va S
trong cdy va dat sau thi nghiém tai bang 3.2 cho thay: cay lac & giai doan hinh thanh
qua; khi dugc bon déy da K thi ham luong K20 trong cay dat 0,94 - 1,1% nhung khi
khong bon bo sung K thi ham lugng K20 trong ciy da giam xudng con 0,19 - 0,26%;
khi dugce bon day du S thi ham luong S trong cay dat 0,11 - 0,24% va khi khong duoc
bon bd sung S thi ham lwong S trong cdy giam xudng con 0,04 - 0,05%. Tuong tu, ham
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luong K20 trong dat sau thi nghiém & cac cong thirc khong bon bd sung K giam tir
0,12% xudng con 0,07% va ham lugng S trong dat sau thi nghiém ¢ cac cong thirc khong
bon S giam tir 0,027% xudng con 0,018%.

Bdng 3.2. Anh huéng cua khong bon K va S dén
ham lwong K va S trong cdy va dat sau thi nghiém

Ham lwgng K va S trong cay Ham lwong K va S trong dit
Cong thuc

K20 (%) S (%) K20 (%) S (%)
CT1 1,02 0,24 0,11 0,022
CT2 0,19 0,19 0,06 0,034
CT3 0,89 0,05 0,07 0,018
CT4 0,94 0,14 0,11 0,023
CT5 0,23 0,23 0,06 0,033
CT6 0,79 0,04 0,07 0,017
CT7 1,10 0,11 0,12 0,035
CT8 0,26 0,23 0,07 0,032
CT9 0,80 0,04 0,08 0,019
CT10 1,06 0,15 0,13 0,026
CT11 0,23 0,15 0,09 0,020
CT12 1,00 0,04 0,12 0,019

Ghi chl: Mdu cdy va dat khi thu hogch thi nghiém (giai doan hinh thanh qud)

Nhu vay, dé cay lac trong trén dat cat bién sinh truéng, phat trién tét va cho ning
suat cao thi viéc bon bo sung K va S 1a can thiét. Khong bon bo sung K va S cho cay lac
s& lam giam sé lugng nét san, dién tich 14, chiéu cao cay, sinh khéi, ham luong K va S
tich lily trong cdy, ham lugng K20 va S trong dat sau mdi vy canh tac.

Cac két qua nghién cau khéc vé s thiéu hut K ddi véi cay lac ciing dua ra cac
két luan tuong tu. Theo Poan Thi Thanh Nhan va cs. (1996) [40] khi thiéu K cay lac s&
bi lun, kha ning quang hop giam. Két qua nghién ctiru anh huong caa viéc khéng bon K
d6i véi cay lac tai An P cia Mahaboob et al. (1980) [125] da két luan, thiéu K 1am anh
huong dén phét trién, ham luong nito, hydrate cacbon, khoang chit cua cay lac giai doan
30 ngay tudi. Pong thoi, & nhitng cay thiéu K 1am giam chiéu cao cay, chiéu dai ré, sb
luong 14, sé canh cap 1, ham luong protein, nito hoa tan, giam ham lwong K va Ca nhung
tang ham lugng P tong so trong cay.

Két qua nghién ciu cua DS Thanh Nhan va cs. (2014) [41] trén dat cat ving
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duyén hai Nam Trung Bo di xac dinh khéng bon b sung cac nguyén t dinh dudng cho
cay lac thi kha ning tich lily cic nguyén té d6 trong 14 déu giam (thé hién rd nhat khi
thiéu K, S, Cu va B), thiéu hut K sb qua chac giam 14,47 - 24,21% va nang suat giam
14,93 - 35,24%, thiéu hut S trén dat cat xdm sé qua chac giam 27,09%, tly tirng loai dat
cat khac nhau thi sy thiéu hut S 1am giam nang suét tir 12,71 - 23,35%.

Tir cac két qua nghién ciru vé anh hudng cua viée khong bén K va S dén sinh
truong va kha nang tich liiy chat kho cua cdy lac di khang dinh K va S 1a yéu t6 dinh
dudng han ché dén sinh truong va phét trién cua cay lac trén dat ct bién tinh Binh Dinh.
Khong bon K va S, sinh khéi cua cay lac giam twong ¢ng 53,7 - 76,25% va 21,25 -
32,81%, ham luong K20 trong cay giam tir 0,94 - 1,1% xudng con 0,19 - 0,26% va ham
luong S trong cay giam tir 0,11 - 0,24% xudng con 0,04 - 0,05%.

3.2. KET QUA NGHIEN CUU ANH HUONG CUA LIEU LUONG K VA S BEN
CAY LAC TREN DAT CAT BIEN TINH BINH BDINH

3.2.1. Anh hwéng caa liéu lwgng K va S dén sinh trwéng va phat trién caa cay lac
trén dat cat bién

Chiéu cao cay va sé canh cip 1 cua cay lac thuong mang dic diém riéng cua
giong. Tuy nhién, diéu Kién sinh thai va bién phap canh tac ciing c6 tac dong khong nho
dén sy phét trién chiéu cao ciy va sé canh cip 1 cua cay lac. Két qua theo ddi sy anh
huong cua lidu lwong K va S dén chiéu cao va sé canh cip 1 cua cay lac trén dat cat bién
dugc trinh bay dudi bang 3.3.

Bdng 3.3. Anh hirong cua liéu lrong K va S dén
chiéu cao cay va sé canh cdp 1 cua cay lac

Liéu lwong Liéu lwong Vu Dong xuan Vu He thu
K20 S Chiéucao | Sécanh | Chiéucao | Sécanh
(kg/ha) (kg/ha) cay (cm) | capl/cay | cay(cm) | cap l/cay
X4 Cat Hiép

0 37,3¢ 4,19 36,2¢ 4,00

0 15 37,5° 4,1% 37,0¢d 4,19

30 38,00 4,2¢% 38,30cd 4,2%9

45 38,20 4,2¢% 38,4bcd 4,261

0 30,26 4,209 38,30 4,17

15 40,0°-¢ 4,2¢9 39,34 4,2%9

%0 30 40,5%¢ 4,30f 40,2 4,3%¢

45 41,0 4,3*¢ 40,2 4,30
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Liéu lwong Liéu lwong Vu Dong xuin Vu He thu
K20 S Chiéucao | Sécanh | Chiéucao | Sécanh
(kg/ha) (kg/ha) cay (cm) | capllcay | cay(cm) | cép 1/cay

0 41,2+ 4,3% 40,0°° 4,3°

15 42,10 4,3+ 40,8% 4,474

%0 30 43,3% 4 4abc 41,8 458
45 43 5° 4,3+ 41,8° 4,47

0 41,4%9 4,30 39,92b¢ 4,30
15 42,1 4,47 40,7% 4,4%¢

20 30 43,7 4,4% 41,8 4,4%
45 43,7 4,47 41,8 4,47
CV (%) 3,88 2,10 3,55 2,16
LSDoos (K X S) 3,44 0,16 3,18 0,16
Xa Céat Hanh

0 37,8" 4,0" 36,6° 3,9f

0 15 38,3 4,19 37,80¢ 4,0¢f
30 39,1fdn 4,2 38,6%¢ 4,10%

45 39,3%h 4,2¢% 38,3%¢ 4,1%

0 41,1%9 4,2 38,3%c 4,1¢

15 471,90t 4,20t 39,22bc 4,1%

°0 30 42,4bcd 4,34 39,920¢ 4,2
45 42,3¢cde 4,30 39,920¢ 4,2

0 42 6% 4,3%f 39,22bc 4,2

15 43,924 4,34 39,92b¢ 4,3b¢

%0 30 45,3% 4,4% 41,52 4,4
45 45,2%¢ 4,47 41,6° 4,40

0 42,9 4,37 39,3 4,2

15 44,0+ 4,3+ 40,2%° 4,30

20 30 45,4° 4,40 41,7 4,40
45 45,3% 4,4% 41,4% 4,4%

CV (%) 3,47 1,54 4,88 1,69
LSDoos (K X S) 2,08 0,13 3,60 0,13
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Két qua thu duoc ¢ bang 3.3 cho thay; chiéu cao cy cua cay lac vu Pong xuan
bién dong tir 37,27 - 45,4 cm, vu Heé thu bién dong tir 36,23 - 41,83 cm va khéng cé sy
chénh léch dang ké gitra 2 dia diém thi nghiém; sb canh cap 1 cua cay lac bién dong tur
3,93 - 4,47 canh/cay, giira 2 dia diém thi nghiém va mua vu khac nhau khéng cé su
chénh léch dang ké vé sb canh cip 1; chiéu cao cay va s6 canh cip 1 cua cay lac trén dat
cat bién da tang khi ting lidu luong K va S.

O cling muc bon S: chiéu cao cua cay lac da tang khi tang liéu luong K tir 0 1én
60 kg K2O/ha, tir 60 1&én 90 va 120 kg K20O/ha nhung su sai khac gitta cac mirc tang chua
c6 su khac biét vé mat thdng ké sinh hoc; khi ting liéu luong K tir 0 18n 90 va 120 kg
K,O/ha thi chiéu cao cay lac vu Pong xuan da ting twong tng 10,5 - 15,9% va 11,0 -
16,1% & muac do tin cay 95%, vu Hé thu tang twong ng 5,6 - 10,5% va 6,3 - 10,2%
nhung chua thé hién rd su sai khac thong ké sinh hoc; khi ting liéu luong K tir 90 1én
120 kg K20/ha, chiéu cao cay lac khong co sy thay doi dang ké. O cling mirc bon K, khi
tang liéu lwong S tir 0 1&n 15, 30 va 45 kg S/ha hoac tir 15 1&n 30 va 45 kg S/ha thi chiéu
cao cay lac c6 ting nhung chua thé hién rd su sai khac vé mat thong ké sinh hoc. Khi
tang déng thoi liéu lwong K tir 0 18n 90 va 120 kg K20/ha két hop liéu lwong S tir 0 1én
30 va 45 kg S/ha thi chiéu cao cay lac da tang 13,11 - 20,11% & mic do tin cay 95%.

Péi vai chi tiéu sé canh cap 1, ¢ cing muc bon S: khi ting lidu luong K tir 0 1én
60 kg K20/ha, tir 60 18n 90 va 120 kg K2O/ha thi sé canh cap 1 cua cay lac di ting nhung
chua thé hién rd su sai khac vé mit théng ké sinh hoc; khi tang liéu lwong K tir 0 1én 90
va 120 kg K20/ha thi s6 canh cap 1 cua cay lac vu Pong xudn da ting twong ung 2,4 -
7,5% va 4,8 - 7,5%, vu H¢ thu tang twong tng 4,8 - 7,7% va 4,8 - 7,7% & mirc d6 tin
cay 95%. O cuing mic bon K, khi ting lidu lwong S trong khoang tir 0 - 45 kg S/ha thi
s6 canh cap 1 cua cay lac c6 ting nhung chwa thé hién rd sy sai khac vé mat thong ké
sinh hoc. Khi bat dau tang dong thoi liéu lugng K tir 0 1&én 60 kg KoO/ha va S tir 0 Ién
30 kg thi sb canh cap 1 cua cay lac di ting 4,9 - 7,7% & muc do tin cay 95%, s6 canh
cap 1 cua cay lac dat cao nhat & lidu lwong K 12 90 - 120 kg K2O/ha két hop vai lidu
luong S 1a 30 - 45 kg S/ha. Két qua nghién ctu nay tuong tu két qua nghién ctu cua
Patel et al. (2018) [145] trén dat cat nhiéu man tai An Do.

Nhu vay, chiéu cao cua cy lac da tang khi ting liéu lugng K va S nhung su sai
khac c6 y nghia chi thé hién & vu Pong xuén khi tang liéu luong K tir 0 18n 90 va 120
kg K20/ha; s6 canh cip 1 cua cay lac di ting co ¥ nghia khi ting lidu lwong K tir 0 1&n
90 va 120 kg K20/ha va khi bit dau ting d¢ong thoi lidu luong K tir 0 1én 60 kg K2O/ha
va S tir 0 1én 30 kg S/ha.

Céc két qua nghién ciru Vvé tuong tac gitta K va S dén chi tiéu chiéu cao cay va sd
canh cua cay lac cua cac tac gia Kim et al. (1988) [118], Makkhan (2008) [127] trén dat sét
den trung binh, Ghosh et al. (1995) [95] trén dét da ong ciing c6 nhitng két luan twong tu.
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Kha niang ¢6 dinh N trong khdng khi caa cay lac 1a nhd vi khuan rhizobium séng
cong sinh trong nét san & ré cdy, lwgng N ¢d dinh dugc phu thudc vao sb lugng nét san
cua cay lac, sb lwong ndt san cua cay lac phu thudc vao moi trudng dat va kha ning sinh
truong, phét trién cua cay. Két qua thu thap sé liéu thé hién tai bang 3.4 s& danh gia
duoc anh huang cua liéu lugng K va S dén sé luong ndt san cua cay lac trén dat cat bién.

Bdng 3.4. Anh hwong cua liéu lwong K va S dén sé lirong not san cua cay lac
Pon vi tinh: nét san/cay

Liéu Lidu Vu Péng xuin Vu Heé thu
lwgng | lugng GDb GD hinh | GP GD hinh
GD R GDb R
K20 S phan hoa rf? thanh phan hoa r(”? thanh
kg/ha g/ha can ) qua can : qua
(kg/ha) | (kg/ha) | canh ; anh ;
Xa Cat Hiép
0 8,9 83,2¢ 148,9' 10,2¢ | 57,8 127,6"
0 15 9,2¢f 92,79 159,1M 11,0% | 66,3 137,39
30 9,6° 109,7¢f 170,69" 12,1%¢€ | 69,3¢ 144,6°
45 9,5¢f 114,5¢% | 169,39" 12,0¢% | 70,3¢ 143,1f
0 9,g0ef 96,7 175,9% 11,9%€ | 67,9¢ 145,0°%
50 15 10,2¢de 114,8%% | 188,1°f 12,7bcd | 73,1°% 153, 3¢%f
30 10,9Pc 123,3>¢ | 200,2% 13,3%c | 83,3¢ 159,7¢
45 10,7b¢d | 125,3bcd 205,64 13,2%c |84, 1° 158, 4¢de
0 11,1Pc 111,9% | 208,8% 13,23%c | 82,3¢ 160,6°¢
90 15 11,5% 122,5¢ | 223,23¢ | 13,73c | 89,2bc 168,43bc
30 12,42 132,32 236,92 14,92 | 96,4 176,72
45 12,32 132,12 235,62 14,7¢ | 96,3 175,12
0 11,4% 115,6%%€ | 213,5% 13,1%c | 83,0 161,6°¢
120 15 11,6% 128,0%¢ | 220,1°° 13,6%¢ | 90,62 169,92bc
30 12,32 139,52 229,82 14,1% | 97,9% 176,52
45 12,32 135,3% | 232,9% 14,0% | 98,62 178,52
CV (%) 5,22 6,77 4,30 8,83 7,24 5,45
LSDo,05 (K X S) 1,03 14,10 13,84 1,91 9,36 14,50

Xa Céat Hanh
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Liéu Lidu Vu Pong xuin Vu Heé thu
lwgng | lugng GPb GP hinh | GP GP hinh

K20 S ohan | SPRa | ann | phan | SP B2 thann

(kg/ha) | (kg/ha) canh hoa rg qua canh hoa rg qua

0 8,1° 82,80 | 137,19 |10,7¢ 60,69 126,8f

15 8,9° 97,2¢ | 148,2W |11, | 60,69 134,9¢

° 30 9,12 107,16 | 166,3%" | 11,3%d | 67,87 | 144,00
45 9,12 104,7¢ | 169,1% | 11,429 | 68,6% | 1437%

0 9,02 103,2¢ | 160,9¢F |11,5%9 |6500 | 142,7%

15 9,12 114,9> | 1856 | 11549 | 69,9%" | 151 5¢d

°0 30 9,32 128,30 | 2157® |11,7%¢ | 73,6%¢ | 160,6°
45 9,3? 128,4% | 216,3® |11,7¢¢ | 74,874 | 162,18

0 9,28 120,5° | 192,3¢ [11,5¢¢ |70,4°f | 1562
15 9,3? 129,3% | 2131 |115%¢ | 73,8 | 165,0%°

% 30 9,32 134,2¢ | 230,98 |11,9%c | 787 | 175 7%

45 9,3? 134,9¢ | 227,7¢ |12,0% | 79,3% 177,02

0 9,28 119,3° | 198,7°¢ [11,6¢ |695% | 152 3¢
15 9,3? 127,70 | 214,3® |11,6%¢ | 72,4b¢ | 162,6%°

120 30 9,42 132,3¢ | 230,52 | 12,48 76,9%c | 176,42

45 9,5° 133,42 | 229,28 |12,1%c | 750% | 17712

CV (%) 4,25 4,08 6,27 4,86 5,16 5,64
LSDo,0s (K x S) 0,70 11,17 | 21,14 1,06 6,83 15,75

Két qua thu thap sé lugng ndt san qua cac giai doan sinh trugng, phat trién cua

cay lac tai bang 3.4 da chi ra:

O giai doan phan canh, s6 luong nét san cua cay lac tréng vu Pong xuin bién
dong tir 8,1 - 12,4 ndt san/cay va dia diém tai x& Cét Hiép c6 sd lugng ndt san cao hon
tai x4 Céat Hanh, vu Hé thu bién dong tir 10,2 - 14,9 ndt san/cay va khéng cé su chénh
léch dang ké gitra 2 dia diém thi nghiém. S6 lwong ndt san cua cay lac giai doan phan
canh di ting khi ting lidu luong K va S nhung mic ting cé y nghia vé mat thong ké
sinh hoc chi xay ra khi tang dong thoi liéu luong K tir 0 18n 90 va 120 kg K20 két hop
Vvéi lidu lwong S tir 0 1én 30 va 45 kg S/ha.

Dén giai doan ra hoa rd, s lwong nét san cua cay lac trong vu Péng xuan dao
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dong tir 82,8 - 139,5 ndt san/cay va su chénh léch giira 2 dia diém thi nghiém 1a khéng
I6n, vu He thu dao dong tir 57,8 - 98,6 ndt san/cay va dia diém thi nghiém tai x& Cét
Hiép cho két qua cao hon x& Cat Hanh. O cling mirc bon S, khi ting liéu luong K tir 0
lén 60 kg K20/ha thi s6 luong nét san caa cay lac vu Pong xuén ting 9,4 - 24,6% va vu
He thu ting 7,3 - 20,2% nhung khong c6 su sai khac vé mit thng ké sinh hoc; khi ting
lidu Iwong K tir 0 1&n 90 va 120 kg K2O/ha thi s6 lugng ndt san cua cay lac vu Pong
xuén ting twong ng 15,4 - 45,5% va 18,2 - 44,1% va vu He thu ting tuong tng 15,6 -
42,4% va 13,4 - 43,6% c6 sai khac thong ké & mirc do tin cay 1a 95%. Tuong ty, & cing
mtc bon K, khi tang lidu lwong S tir 0 18n 15 kg S/ha thi s6 lugng ndt san cua cay lac
tang nhung chua c6 sy sai khac vé mat thdng ké sinh hoc; s6 lugng nét san cua cay lac
vu Dong xuan tang 10,9 - 31,9% va vu He thu tang 10,6 - 22,7%, khi tang liéu lwong S
tir 0 18n 30 kg S/ha va c6 sai khac & mie do tin cay 95%; khi ting lidu lwong S tir O 1én
45 kg S/ha thi s6 lugng nét san cua cay lac vy Pong xuan ting 11,8 - 37,6% va vu Heé
thu tang 12,2 - 23,9% va c6 su sai khac vé mat théng ké sinh hoc. Khi tang lwong bon
K tir 60 18n 90 va 120 kg K2O/ha hoic lugng bon S tir 15 1&n 30 va 45 kg S/ha, s6 luong
ndt san cua cay lac trén dat cat bién co ting nhung chwa thé hién rd vé mat thong ké sinh
hoc. S6 lugng nét san cua cy lac ¢ giai doan ra hoa ro da bat dau tang & mirc ¢ y nghia
thong ké khi ting dong thoi liéu lugng K tir 0 18n 60 kg K2O/ha két hop véi liéu luong
St 0 1én 15 kg S/ha.

Dén giai doan hinh thanh qua, sé lwong ndt san caa cay lac trdng vu Pong xuin
bién dong tir 137,1 - 236,9 ndt san/cay, vu He thu bién dong tir 126,8 - 178,5 nbt san/cay
va su chénh léch giita 2 dia diém thi nghiém Ia khong dang ké.

Trén cling mic bon S, khi tang liéu lwong K tir 0 18n 60 kg K20/ha, sb lugng nét
san caa cay lac vu Pong xuén ting 17,4 - 29,7% va vu Hé thu ting 10,4 - 13,6%:; khi
tang liéu lwong K tir 0 1én 90 kg K.O/ha, s lugng nét san cua cay lac trong vu Pong
xuan tang 34,7 - 43,8% va vu He thu tang 22,0 - 25,9%; khi tang lugng bon K tir 0 1én
120 kg K20/ha, sb lugng nét san cua cay lac trong vu Déng xuan ting 34,7 - 44,9% va
vu Hé thu ting 20,1 - 26,6%:; su sai khac vé sb lugng nét san/cay khi ting luong bon K
tir 0 1én 60, 90 va 120 kg K2O/ha c¢6 ¥ nghia vé mat théng ké sinh hoc & mirc do tin cay
95%. Khi ting lugng bon K tir 60 1én 90 va 120 K>0/ha thi sb lugng nét san caa cay lac
c6 ting nhung khdng c6 su sai khac vé mat thdng ké sinh hoc.

Tuong tu, & cing muc bon K, khi ting lidu luong S tir 0 18n 15 kg S/ha, tir 15 1én
30 va 45 kg S/ha thi s6 luong ndt san cua cay lac ¢6 ting nhung khong cé sy sai khéac
vé mit thong ké sinh hoc; khi tang luong bon S tir 0 1én 30 kg S/ha thi s6 lwong ndt san
cua cay lac vu bong xuan tang 7,6 - 34,1% va vu He thu tang 9,2 - 15,8% & mirc do tin
ciy 95%:; khi ting luong bon S tir 0 18n 45 kg S/ha, s6 luong nét san cua cay lac vu Pong
xudn tang 9,1 - 34,4% va vu He¢ thu tang 9,2 - 16,3% ¢ muc do tin cay 95%.
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Nhu vay, ching ta c6 thé két luan, & giai doan ra hoa ro, s6 luong not san da ting
khi tang lidu lugng K tir 0 1én 90 va 120 kg K2O/ha, liéu lwong S tir 0 1&n 30 va 45 kg
S/ha; & giai doan hinh thanh qua, sé lwong nét san di ting khi ting liéu lwong K tir O 1&n
60, 90 va 120 kg K2O/ha, liéu lugng S tir 0 1&n 30 va 45 kg S/ha; khi ting dong thoi lidu
luong K va S, sb lugng nét san caa cay lac ¢ giai doan phan canh da bat dau ting & lidu
luong 90 kg K20/ha két hop vai 30 kg S/ha, & giai doan ra hoa ro bat dau ting & liéu
luong 60 kg K20/ha két hop vai 15 kg S/ha. Két qua nghién ciru vé anh huong cua lidu
luong K va S dén sé lugng nét san caa cdy lac cua Singh (1999) [164], Singh and
Chaudhari (1995) [169], Makkhan (2008) [127] ciing dé cho nhiing két luan twong tu.

Dién bién ting truong dién tich 14 cua cay lac dat cao nhit vao giai doan hinh
thanh qua. Toc do tang dién tich 1a thudong dat 0,001 - 0,002 m? la/ngay/cay & thoi ky
truéc ra hoa, tir thoi ky ra hoa dén hinh thanh qua va hat dién tich 14 c6 thé dat 0,006 -
0,008 m? la/ngay/cay, sau do6 toc do tang truong dién tich 14 giam dan do su rung cua
cac la gia [40]. Két qua theo ddi sy anh huong cua licu luong K va S dén chi so dién
tich 14 cua cay lac trén dat cat bién duoc trinh bay tai bang 3.5.

Bdng 3.5. Anh hwong cua liéu lwong K va S dén chi sé dién tich 14 cua cay lac

Pon vi tinh: m2 1a/m? dat

Lidu Lidy Vu Pong xuin Vu Heé thu
lwong | lwgng Gb (‘;D GB (\}D
. GD Ra hinh . GD Ra hinh
K20 S phan . A phan ~ 5
. hoary | thanh . hoary | thanh
(kg/ha) | (kg/ha) | canh \ canh \
qua qua
Xa Cét Higp
0 0,32f 2,18f 4,10 0,289 1,40° 3,52f
0 15 0,33 2,30¢ 4,34N 0,30 1,51¢ 3,78¢
30 0,35¢f 2,467 | 521°f 0,31 1,66%¢ | 4,05%
45 0,35¢f 2,47¢T | 530 0,32¢f 1,61%¢ 4,05%
0 0,36¢" 2,36%f 4,50" 0,33¢f 1,58¢ 3,99¢%
50 15 0,38¢% 2,500 4,939 0,36% 1,61°¢ 4,12%
30 0,40% 2,61%¢ | 550 | (0,39bcd | 173 4,528bc
45 0,40% 2,60%¢ | 5550 | 0,39bcd | 173 4,518b¢
%0 0 0,42 2,52%¢ 5,009 0,38% 1,712 4,35
15 0,442 2,68%C | 544%" | (41%c | 1,82% 4,60%c
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Lidy Lidy Vu Pong xuin Vu He thu
lwgng | lwgng Gb (‘}D Gb (‘;D
KO S ohan GDP Ra hinh ohan GDP Ra hinh
. hoard | thanh . hoarg | thanh
(kg/ha) | (kg/ha) canh qui canh qui
30 0,462 2,80% 5,91% 0,43% 1,932 4,83%
45 0,472 2,832 5,952 0,423¢ 1,932 4,85?
0 0,41Pcd | 2,53%¢ 5,08 0,38% 1,713 | 4,39bcd
15 0,42¢ | 2,63%d 5,39¢" | 0,40%c | 1,80% | 4,57%c
120 30 0,462 2,75%¢ | 5 .80%d 0,442 1,89% 4,83
45 0,462 2,76%¢ | 5,883 0,442 1,88% | 4,72%¢
CV (%) 3,53 6,46 4,33 6,25 7,37 4,54
LSDo,0s (K X S) 0,03 0,31 0,39 0,04 0,28 0,45
Xa Cét Hanh
0 0,289 2,56' 4,95" 0,29¢ 1,389 3,429
15 0,31 2,80M 5,309 0,31¢% 1,491 3,66
0 30 0,33%f | 3,050 5,62¢ 0,32¢% | 1,69¢ | 3,81°f
45 0,35>¢ | 3,04 5,60¢" 0,31% | 1,68% | 3,81¢%9
0 0,31¢f 2,929" 5,32 0,31¢% 1,567¢9 | 3,85°f
15 0,35¢T | 3,20ef 5,63¢ 0,32¢de | 1,60%" | 4,07%f
%0 30 0,373 3,51 5,81% 0,33¢ 1,69>¢ | 4,23
45 0,38%c¢ | 3,55¢ 5,914 0,34%¢ | 1,70%¢ | 4,22b¢
0 0,35¢f | 3,29%f | 575% | 0,33%d | 16657 | 4,23>¢
15 0,372 3,470 6,23¢ 0,352 1,77%¢ 4,344
%0 30 0,39% 3,942 6,51 0,37% 1,89? 4,57%¢
45 0,38%¢ | 3,85% 6,522 0,36% 1,87% | 4,64%c
0 0,36%d4 | 3,33¢T 5,83% | 0,35%¢ | 1,67¢T | 4,18¢®
15 0,38%¢ | 3,62 6,28 0,36 1,79%9 | 4,38%d
120 30 0,392 3,90% 6,632 0,372 1,902 4,70%
45 0,38%¢ | 3,88% 6,622 0,36%¢ | 1,86%°C 4,728
CV (%) 5,74 5,11 2,48 6,20 6,74 5,67
LSDo,0s (K X S) 0,04 0,36 0,29 0,036 0,20 0,48
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S6 liéu theo ddi chi sb dién tich 14 cua cay lac qua cac giai doan sinh truong khéc
nhau trinh bay & bang 3.5 cho thay:

O giai doan phan canh, chi s6 dién tich 14 cua cay lac trén dat cat bién bién dong
tir 0,28 - 0,47 m2 14/m? dt, dia diém thi nghiém tai xa Cat Hiép cho két qua cao hon xa
Cat Hanh, thoi vu thi nghiém khac nhau chua tac dong rd dén chi sé dién tich 14 ¢ giai
doan phan canh. Chi sb dién tich 14 cua cdy lac di tang khi ting liéu luong S tir 0 1én 15,
30 va 45 kg S/ha va liéu lugng K tir 0 1én 60, 90 va 120 kg K2O/ha nhung sy sai khac
khong c6 ¥ nghia vé mat théng ké sinh hoc; chi sé dién tich 1a da ting va co sai khéac
théng ké khi bt dAu tang ddng thoi lidu Tuong K tir 0 18n 60 kg K20/ha két hop véi lidu
luong S tur 0 1én 30 kg S/ha.

O giai doan ra hoa rd, chi s6 dién tich 14 cua cay lac vu Pong xuan dao dong tir
2,18 - 3,94 m?14/m? dat va c6 sy chénh léch khé rd giira 2 dia diém thi nghiém, vu Heé
thu dao dong tir 1,38 - 1,93 m? 1a/m? dat va khong cé sy chénh léch dang ké giita 2 dia
diém thi nghiém. Trén cling mot nén phan bon, khi ting luong bén S tir 0 1én 15, 30 va
45 kg S/ha, lugng bén K tir 0 1€n 60 kg K2O/ha va tir 60 1€n 90 va 120 kg K>O/ha thi chi
sb dién tich 14 cua cay lac ting nhung chua thé hién rd sy sai khac vé mit théng ké sinh
hoc. Tuy nhién, chi can ting dong thoi liéu lugng K tir 0 ¢én 60 kg K20 va liéu luong S
tir 0 dén 30 kg S/ha thi chi sb dién tich 14 cua cay lac da tang 19,76 - 37,2% & muc do
tin cay 95%. Trong cung muac bon S, khi tang Iwgng bén K tir 0 1€n 90 kg K2O/ha thi chi
s6 dién tich 14 caa cay lac vu Pong xuan ting 13,95 - 29,36% va vy Hé thu ting 11,64 -
22,04%; khi ting lwong bon K tir 0 18n 120 kg K.O/ha, chi sb dién tich 14 caa cay lac vu
Pong xuan tang 11,83 - 30,15% va vu He thu tang 10,92 - 21,99%, muc tang trudng nay
c6 sai khac vé mat thong ke sinh hoc.

Tuong tu, dén giai doan hinh thanh qua, chi sé dién tich Ia cua cay lac vu Pong
xuan dao dong tir 4,1 - 6,63 m? 1a/m? dét va cd su chénh léch khé rd giira 2 dia diém thi
nghiém, vu He thu dao dong tir 3,42 - 4,85 m?l&/m? dat va giira 2 dia diém thi nghiém
khong co su chénh léch dang ké. O cling muc bon S, khi tang lidu luong K tir 0 1én 60
kg K20/ha thi chi sé dién tich 14 cua cay lac co ting nhung chua c6 sy sai khac vé mat
thdng ke sinh hoc; khi ting liéu lugng K tir 0 1én 90 kg K2O/ha, chi sé dién tich 14 caa
cay lac vu bong xuan tang 12,17 - 25,34% va vu H¢ thu tang 18,52 - 23,79% ¢ muc do
tin cdy 95%; khi tang liéu lugng K tir 0 1én 120 kg K2O/ha, chi s6 dién tich la cua cay
lac vu Pong xuan tang 10,91 - 24,19% va vu H¢ thu tang 16,34 - 24,8% & muc do tin
cdy 95%. Ngoai ra, khi ting lwong bon K tir 60 18n 90 va 120 kg K20/ha, chi sé dién tich
l4 cua cy lac vin ting nhung khong co su sai khac vé mat thong ké sinh hoc; khi ting
lugng bon K tir 90 1én 120 kg K2O/ha thi chi s6 dién tich 14 cta cay lac khong tang.

Trén cuing mic bon K & giai doan hinh thanh qua, chi sé dién tich 14 cua cay lac
tang khi ting liéu lugng S tir 0 18n 15 kg S/ha va tir 15 1&n 30 kg S/ha nhung khong co
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sai khéac vé mat thdng ké sinh hoc; khi ting liéu luong S tir 0 1&n 30 kg S/ha thi chi s6
dién tich la cua cay lac vu Bong xuan tang 9,19 - 27,0% va vu He thu tang 8,0 - 15,23%
& muc do tin cay 1a 95%; chi s6 dién tich 14 cua cay lac vu Péng xuén ting 11,11 -
29,24% va vy Hé thu ting 7,48 - 15,3% & mirc do tin cay 95% khi ting lidu luong S tir
0 Ién 45 kg S/ha; khi tang lidu lwong S tir 30 1én 45 kg S/ha thi chi s dién tich 14 cua
cay lac ting khong dang ké va & mét sé cong thirc c6 xu huéng giam.

Ngoai ra, chi sé dién tich l4 cua cay lac trén dt cat bién ¢ giai doan hinh thanh qua
da tang 13,8 - 20,15% khi bat dau tang dong thoi lieu luong K tir 0 1én 60 K.O/ha va
lidu lugng S tir 0 1én 15 kg S/ha, sai khac c6 ¥ nghia thdng k& & muc d6 tin cay 95%.

Pé cb cac minh chimg rd hon vé vai tro va méi lién hé giira liéu lugng K va S véi
chi sé dién tich 14 cua cay lac, két qua phan tich mdi twong quan giita liéu luwong K va S
véi chi s6 dién tich 14 cua cay lac ¢ giai doan hinh thanh qua trinh bay tai hinh 3.1 va
3.2 s& cho két luan cu thé.

Cét Hiép - Bong xuéan, r = 0,96 Cat Hiép - Heé thu, r = 0,96
m? |a/m? dat m2 la/m? dat
7 7
6 6

e

3 Kg K,O/ha 3 Kg K,O/ha
0 30 60 90 120 0 30 60 90 120
Céat Hanh - Bong xuan, r = 0,96 Cat Hanh - Hé thu, r = 0,98
m2 la/m? dat m2 la/m?2 dat
7 7
)
6 .//' 6
5 5
4 4
3 Kg K,0O/ha 3 Kg K,0O/ha
0 30 60 90 120 0 30 60 90 120

Hinh 3.1. Méi tuong quan giia lieu lrong phan K véi chi so dién tich 1a
cua cay lac giai doan hinh thanh qua
Két qua phan tich mdi tuong quan giita liéu lugng K véi chi s dién tich 14 cua
cay lac & giai doan hinh thanh qua tai hinh 3.1 cho thay: giira liéu lvong K véi chi s6
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dién tich 14 cua cay lac c6 méi twong quan tuyén tinh thuan, théng qua hé sé twong quan
r (r=0,96 + 0,98) di khing dinh mdi trong quan giita lidu lwvong K vai chi sé dién tich
l4 cua cay lac 1a twong quan chat. Bng thoi, dudng biéu dién cua d6 thi cling cho thiy,
khi tang liéu lwong K tir 0 18n 60 va tir 60 1&n 90 kg K2O/ha thi chi s6 dién tich 14 caa
cay lac, nhung khi tang lidu lugng K tir 90 1én 120 kg K2O/ha thi chi s6 dién tich 14 ting
khong dang ké va thi nghiém & xa Cét Hiép c6 xu huéng giam.

Tuong ty, két qua phan tich méi twong quan giita liéu lwgng S véi chi sb dién
tich 14 cua cay lac tai hinh 3.2 cho thay, gitra lidu lwong S véi chi s6 dién tich 14 cua cay
lac 12 mdi trong quan tuyén tinh thuan va cé twong quan chit (r = 0,93 + 0,96), khi ting
lidu lwong S tir 0 1én 15 va tir 15 1én 30 kg S/ha thi chi s6 dién tich 14 cua cay lac ting
nhanh nhung khi tang liéu lugng S tir 30 Ién 45 kg S/ha thi chi s6 dién tich 14 cua cay

lac khong ting va c6 xu hudng giam.

Cét Hiép - bong xuan, r=0,96 Cat Hiép - He thu, r = 0,93
m2 l1a/m?2 dat m? 1&/m? dat
7 7
6 6

P

4 4.//"'/"—.

Kg S/ha 3 Kg S/ha
3
0 15 30 45 0 15 30 45
Céat Hanh - Bong xuan, r = 0,94 Cat Hanh - Heé thu, r = 0,96
m? 1&/m? dat m2 la/m? dat
7 7
6 '/.//”‘"—' 6
5 5
A . .—/‘_’_,__’_of—o
Kg S/ha Kg S/ha
3 g 3 g
0 15 30 45 0 15 30 45

Hinh 3.2. Méi twong quan giira liéu hrong phan S véi chi so dién tich 14
cua cay lac giai dogn hinh thanh qua
Nhu vay, chi s6 dién tich 14 cua cay lac trén dét cat bién: ¢ giai doan tir ra hoa ro
dén hinh thanh qua da bat du ting c6 ¥ nghia khi ting lidu luong K dén 90 kg K2O/ha;
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chi s6 dién tich 14 ctia cay lac & giai doan hinh thanh qua ciing ting cé y nghia khi ting
lidu lwong S dén 30 kg S/ha va ting ddng thoi lidu luong K tir 0 18n 60 kg K2O/ha két hop
lidu lwong S tir 0 18n 15 kg S/ha. Két luan nay ciing twong dong véi két luan caa Noman
et al. (2015) [138] trén dét cat pha, Ghosh et al. (1995) [95] trén dat cat da ong.

Sinh khéi 12 mot chi tiéu téng hop danh gia kha ning sinh trung cia cay trong,
la san pham cua qua trinh quang hop va hip thu dinh dudng. Két qua thu thap va danh
gia sy anh huong cua lidu luong K va S dén sinh khéi cua cay lac trén dat cat bién qua
cac giai doan phat trién khac nhau dugc trinh bay tai bang 3.6.

Bdng 3.6. Anh huong cua liéu liong K va S dén sinh khoi cua cay lac

Pon vi tinh: tan/ha

Liéu Liéu Vu Pong xuin Vu Heé thu
lwgng | lweng G R GD hinh | GD GBR GD hinh G th
a a
K20 S Coare | thanh | othu | O thanh | Ch“
0 0 a
(kg/ha) | (kg/ha) : qua hoach ’ qua :
Xa Cat Hiép
0 1,91" 6,85 7,089 | 1,61" 5,44 5,99¢
. 15 2,019 7,030 | 7.44f | 1,79% 5,769 6,44%
30 217%0 | 7.18¢F | 791 | 1967 | 6,12¢70 | 6 66
45 2.16%h 7,10¢F | 7095 | 1095¢f0 | g 14¢f0 | @ g3cde
0 2167 | 713 | 8.01¢f | 1,869 | 6,117 | 6,60
5 15 22650 | 7.47% | 851% | 1979 | g 45%f | @ g4cd
30 2.47%¢ | 77204 | 911¢d | 210%f | @740 | 7 343c
45 2.49%d | 779c¢d | g3 | 22@ad | g 720f | 7 478bc
0 233>f | 773d | ggyed | pq7cde | g 4et | 723
00 15 2.42¢F | g o4dc | 93gbc | p3oxd | 7 14%c | 7 Ggad
30 2,612 8,33% | 999 | 2532 7,543 8,052
45 2,592 8,35% | 10,03* | 2,522 7,66 7,86
0 236> | 787 | 916 | 223> | 6,69¢F | 7,220cd
15 15 2.53Wc | g1gabc | gg7abe | 9 g7abe | 7 ogbed | 7 73ab
30 2,66 8,412 | 10,02® | 2522 7,63 7,07
45 2,642 8,43 | 997 | 2552 7,75 7,992
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Liéu Liéu Vu Péng xuin Vu Heé thu
lugng | lwgng GbRa | GPOR | GD | | GDhinh |
K20 S | thanh thu | thanh
kgha) | (kamay | "™ | qua | hoach | MBTe | qus | Mok
CV (%) 7,86 3,24 4,34 6,81 5,49 6,88
LSDo,s (K x S) 0,33 0,52 0,68 0,29 0,68 0,83
Xa Céat Hanh
0 1,89" 6,77 6,979 | 1,68" 5,419 5,33
15 1,999 | 695" | 7,317 | 1,799 | 5850 | 565
0 30 2,13 | 7,33%h | 781¢F | 206 | 6,11 | 6,00
45 2,000 | 732F | 7.80¢ | 2,06° | 6,15 | 6,00¢f
0 2,09 | 7,179 | 7551°f0 | 104f | 615 | 5030
15 2,22¢0 | 758 | 806% | 2,054 | 643% | 628"
°0 30 2,320 | g11b¢ | 866 | 214% | 6,78% | 661
45 2,31% | 7.94cde | ggabc | p1be | g 79he | G 74
0 2,300 | 7,79%f | 870c | 2,17¢% | 6,75% | 65121
15 2,410 | 816%¢ | 9130 | 227%d | 70092d | Q3%
%0 30 2,52® | 855® | 9922 | 239% | 7473c | 7202
45 2,55% | 8620 | 9798 | 2,40% | 7.49%c | 710
0 2,37¢0 | 7,820 | ggobe | 216 | §73% | 6612
12 15 2,47 | 847%c | 9398 | 234%c | 7 02ad | g gqa
30 2,63 8,672 | 990% | 243 | 750% | 7,19
45 2,642 8,69° | 994% | 2412 7,512 7,198
CV (%) 3,90 4,15 4,17 5,46 5,95 6,42
LSDo.s (K X S) 0,14 0,57 0,61 0,19 0,71 0,82

Tong hop sé lidu sinh khdi cay lac trén dat cat bién qua cac giai doan khac nhau
tai bang 3.6 cho thay:

O giai doan ra hoa ro, sinh khdi cua cay lac vu Pong xuan dao dong tir 1,89 -
2,66 tan/ha, vu Hé thu dao dong tir 1,61 - 2,55 tan/ha va khong c6 su chénh léch dang
ké giira 2 dia diém thi nghiém. Trén ciing mirc boén S, khi ting luong bon K tir 0 1én 60
kg K20/ha, tir 60 1&n 90 va 120 kg K.O/ha thi sinh khéi cua cay lac d3 ting nhung chua
¢ y nghia vé mat thong ke sinh hoc; khi tang luong bon K tir 0 18n 90 kg K20/ha, sinh
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khdi cua cay lac trong vu Pong xuan ting 0,39 - 0,47 tin/ha va vu Hé thu ting 0,34 -
0,57 tan/ha, sai khic c6 ¥ nghia théng ké & mic do tin cay 95%; khi ting lwong bon K
tir 0 18n 120 kg K20O/ha, sinh khéi cia cay lac trong vu Pong xuan ting 0,45 - 0,56 tin/ha
va vu He thu tang 0,35 - 0,68 tan/ha & murc do tin cay 95%; khi tang lugng bon K tir 90
l&n 120 kg KO thi sinh khéi cua cay lac ting khong dang ké. O cuing mac bon K, khi
tang lidu lwong S tir 0 1én 15, 30 va 45 kg S/ha, sinh khdi caa cy lac c¢6 ting nhung
chua c6 sy sai khac vé mat thdng ké sinh hoc. Khi ting ddng thoi liéu luong K tir 0 1én
60 kg K20 két hop tang lidu lugng S tir O 1&n 15 kg S/ha thi sinh khéi cua cy lac da
tang 17,39 - 22,44% c6 sai khac théng ké & mire do tin cay 95%.

Dén giai doan hinh thanh qua, sinh khdi cua cay lac trén dét cét bién & vu Dong
Xuan bién dong tir 6,77 - 8,69 tan/ha, vu Heé thu bién dong tir 5,41 -7,75 tAn/ha va su chénh
léch gitra 2 dia diém thi nghiém 1a khong dang ké. Trén cling mic bon S, khi tang luong
bon K tir 0 1&n 60 kg K20/ha, sinh khéi cua cy lac co tang nhung su sai khac khoéng co y
nghia vé mat thong ké sinh hoc; khi tang luong bon K tir 0 1én 90 kg K.O/ha, sinh khoi
cua cay lac trong vu Pong xudn ting 0,88 - 1,31 tin/ha va vu He thu ting 1,21 - 1,52
tan/ha, sai khac ¢ ¥ nghia thong ké & mirc do tin cay 95%; khi tang lwong bon K tir 0 1én
120 kg K,O/ha, sinh khdi cua cay lac trong vu Pong xuén ting 1,02 - 1,52 tin/ha va vu
He thu tang 1,17 - 1,60 tan/ha c6 sai khac thong ké & mirc d6 tin cay 95%; khi ting luong
bon K tir 60 18n 90 va 120 kg K2O/ha thi sinh khdi cta cay lac van ting nhung khong co
su sai khac vé mit théng ké sinh hoc; khi tang lwong bén K tir 90 18n 120 kg K.O/ha thi
sinh khéi ctia cay lac tang khong dang ké. O muic bon 0 kg K20/ha, khi thay doi liéu luong
S trong khoang tir 0 - 45 kg S/ha, sinh khéi cua cay lac trén dat cat bién c6 ting nhung
khong c6 sai khac vé mit thdng ké sinh hoc. O cac muc bon K 13 60, 90 va 120 kg K2O/ha,
khi tang liéu lwong S tir 0 18n 30 va 45 kg S/ha, sinh khdi cua cay lac trong vu Pong xuan
tang va co su sai khac vé mat thong ké sinh hoc, va & vy Hé thu ciing ting nhung chua
thé hién rd & muc do sai khac thong ké sinh hoc. Khi bat dau ting dong thoi lidu luong K
tir O 18n 60 kgK,O/ha va S tir 0 1én 15 kg S/ha thi sinh khdi cua cay lac da ting 0,63 - 1,03
tan/ha va co su sai khac thong ké & mirc do tin cay 95%.

Cay lac dén giai doan thu hoach, san pham caa qué trinh quang hop va cac khoang
chat hip thu duoc tong hop va chuyén héa van chuyén vé qua, phan 16n cac 1a gia da
rung khoi canh va than chinh. Do dé, téng sinh khéi cua cay lac & giai doan thu hoach
vy Pong xuan bién dong tir 6,97 - 10,03 tan/ha, vu He thu bién dong tir 5,33 - 8,05 tan/ha
va su chénh léch gitra 2 dia diém thi nghiém 1a khdng Ién. Trén cling mac bon S, khi
tang liéu luong K tir 0 1&n 60 kg K.O/ha thi sinh khdi cua cay lac ting nhung chua thé
hién rd su sai khac vé mat thong ké sinh hoc; khi ting luong bon K tir 0 1én 90 kg
K.0/ha, sinh khéi cua cay lac vu Pong xuan tiang 1,88 - 2,11 tin/ha va vu He thu ting
1,03 - 1,39 tan/ha, c6 sai khac thong ké & mire do tin cay 95%; khi tang lwong bon K tir
0 1én 120 kg K2O/ha, sinh khéi cua cay lac trong vu Péng xuan ting 1,92 - 2,14 tin/ha
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va vy Hé thu tang 1,11 - 1,31 tan/ha, sai khac thong ké & mirc do tin cay 95%; khi ting
lwong bon K tir 60 1én 90 va 120 kg K,O/ha thi sinh khdi cua cay lac van ting nhung
khong c6 su sai khac vé mit théng ké sinh hoc; khi tang liéu lwong K tir 90 1&n 120 kg
K.O/ha thi sinh khi cua cay lac ting khong dang ké va & mot s6 lidu lugng S ¢6 dau
hiéu giam. O cung mic bon K, khi ting liéu lwong S tir 0 1&n 15 kg S/ha thi sinh khdi
cua cay lac ¢ ting nhung chua cd sy sai khac vé mat thong ké sinh hoc; khi ting liéu
lwong S tir 0 18n 30 va 45 kg S/ha, sinh khéi cua cay lac ting va & vu Dong xuan da co
su sai khéac vé mat théng ké sinh hoc. Khi tang dong thoi liéu lwong K tir 0 18n 60 kg
K»O/ha va S tir 0 1én 30 kg S/ha thi sinh khéi cua cy lac giai doan thu hoach da ting ¢
muc c6 sai khac vé mit théng ké sinh hoc.

Két qua nghién ciru trén tuong tu két qua cua Patel et al. (2018) [145] vé liéu
lugng S trén dat cat nhiéu mun tai An Do, nghién ctu caa Noman et al. (2015) [138]
bon S & muc 20 kg va 40 kg S/ha da 1am ting ning suat than 14 cua cay lac.

Dé danh gia tong quat hon vé anh huong cua lidu luong K va S dén sinh khoi cua
cay lac trén dat cét bién, ching t6i tién hanh phan tich v& db thi biéu dién méi tuong
quan gitra liéu luong K va S véi sinh khoi cua cay lac giai doan hinh thanh qua, két qua
phén tich tuong quan duoc trinh bay tai hinh 3.3 va 3.4.

Cét Hiép - Bong xuan, r= 0,98 Cat Hiép, He thu, r = 0,97

Sinh khéi (tAn/ha) Sinh khéi (tAn/ha)
9 9

s/ 8
7 7

5 Kg K,0O/ha 5 Kg K,0/ha
0 30 60 90 120 0 30 60 90 120
Céat Hanh - Dong xuan, r = 0,98 Cat Hanh - Heé thu, r = 0,97
Si“h khoi (tan/ha) Sinh khéi (tAn/ha)

-
8 8
7

Kg K,O/ha Kg K,0O/ha

0 30 60 90 120 0 30 60 90 120
Hinh 3.3. Méi twong quan giia liéu hrong K Véi
sinh khéi cua cay lac giai dogn hinh thanh qua
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Két qua phan tich va do thi biéu dién méi twong quan gitra liéu lugng K vai sinh
khdi cua cay lac giai doan hinh thanh qua tai hinh 3.3 cho thdy, khi ting lwong bon K tir
0 Ién 60, 1&n 90 va Ién 120 kg K,O/ha thi sinh khdi cua cay lac ting theo chiéu tuyén
tinh thuan, hé sé tuong quan r & cAc muia vy va dia diém khac nhau bién dong tir 0,97 -
0,98 da khang dinh gitra liéu luong K va Sinh khdi cta cay lac c6 mdi twong quan chit.
Ddng thoi, thong qua dudng db thi biéu didn méi twong quan giita lidu lwong K véi sinh
khdi cua cy lac co thé khang dinh thém, khi ting liéu lwong K tir 0 1&n 60 va tir 60 1én
90 kg K0/ha thi sinh khéi cua cay lac ting, nhung khi ting liéu lwong K tir 90 Ién 120
kg K20/ha thi sinh khéi cua cay lac khong ting.

Cét Hiép - bong xuan, r = 0,95 Cat Hiép, He thu, r = 0,96

Sinh khoi (tAn/ha) Sinh khéi (tAn/ha)
9 9

8./.’_. 8
7 7///0

6 6
: Kgsha |, Kg S/ha
0 15 30 45 0 15 30 45
Cét Hanh - Bong xuan, r = 0,93 Cat Hanh - Heé thu, r = 0,95
Sinh khéi (tAn/ha) 9Sinh khéi (tdn/ha)
9

8./'/‘/_‘ ’
7 7./'/,,4/—0
6 6

Kg S/ha Kg S/ha
5 g 5 g

0 15 30 45 0 15 30 45
Hinh 3.4. Méi twong quan giira liéu heong S Vi
sinh khoi cua cay lac giai dogn hinh thanh qua

Tuong tu, két qua phan tich va db thi biéu didn mdi twong quan tai hinh 3.4 cho
thay, giira liéu luong S véi sinh khéi cua cay lac giai doan hinh thanh qua c6 méi twong
quan tuyén tinh thuan; hé sé twong quan r & cac dia diém va mia vu khac nhau bién dong
tir 0,93 - 0,96 da cho thay giita liéu luong S vaéi sinh khéi cua cay lac c6 mdi twong quan
chit; sinh khdi cua cy lac da tan khi tang liéu luwong S tir 0 18n 15 va tir 15 18n 30 kg S/ha,
nhung khi ting lidu luong S tir 30 18n 45 kg S/ha thi sinh khéi cua cay lac khong ting.
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Nhu vay, sinh khéi cua cay lac trén dat cat bién ¢ giai doan tir ra hoa ro dén hinh
thanh qua di tang va c6 sai khac thong ké khi ting liéu lugng K tir 0 18n 90 va 120 kg
K.0O/ha va ting dong thoi lidu lwgng K tir 0 16n 60 kg K20/ha két hop ting liéu luong
phan S tir 0 1én 15 kg S/ha.

3.2.2. Anh hwéng cia lidu lwong K va S dén mét sé bénh hai chinh caa cay lac trén
dat cat bién

Tong hop két qua diéu tra tai cac ving trdng lac trong diém cua Viét Nam, cay
lac 6 9 bénh phd bién va co tac hai dang ké; tai cac tinh Nam Trung b, bénh gi sat,
bénh héo xanh vi khuan, bénh théi den c6 ré 1a 3 trong s6 6 bénh hai quan trong nhat
(Ngd Thé Dan va cs. 2000) [15]. Theo dic diém phat sinh phat trién, bénh gi sit phat
trién manh trong diéu kién nhiét do 22 - 25°C va am d6 90 - 100%, bénh héo xanh vi
khuan phat trién manh va thuan loi trong diéu kién thai tiét nong am (nhiét d6 25 - 35°C)
(Vii Triéu Man va cs. 2007) [37]. Két qua theo ddi anh huang cua lidu luong K va S dén
mot s6 bénh hai chinh cua cay lac trén dat cat bién duoc trinh bay trong bang 3.7.

Bdang 3.7. Anh hwong cua liéu lwong K va S dén mét sé bénh hai chinh cua cay lac

Lidu Lidy Vu Pong xuin Vu He thu
lwong | lwong | Benh | NN | Bénh gl | Bénh o Bénh
K,0 S gi.sflt héo thﬁ: d:n gi.sflt héo thﬁ: dfn
(kgha) | (k/ha) | (aiém 1-9) xanh co re (chp 1-9) xanh core
(%) (%) (%) (%)
X3 Cat Higp
0 5 511 1,88 3 6,00 1,25
15 3 4,89 1,67 3 6,22 1,15
0 30 3 4,78 1,77 3 5,89 1,04
45 3 4,56 1,46 3 5,78 0,94
0 3 4,78 1,67 1 5,89 0,83
15 3 4,67 1,56 1 5,44 1,04
°0 30 3 4,22 1,67 1 5,56 0,94
45 3 4,44 1,46 1 5,44 0,83
0 3 4,33 1,46 1 511 1,04
90 15 3 4,11 1,46 1 5,33 1,15
30 3 4,22 1,35 1 511 0,94
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Lidy Lidy Vu Pong xuin Vu He thu

lwgng | lwgng | Benh | e | Bénh b pe, | Bénh o Bénh
K,0 S gi.sz"tt héo th(‘)xi d:n gi.s{it héo thﬁxi d:n

(kg/ha) | (kaha) | aiém 1-9) xanh Co re (cAp 1.9) xanh core

(%) (%0) (%) (%0)

45 3 3,89 1,35 1 5,22 0,94

0 3 4,22 1,46 1 5,00 0,83

15 3 4,44 1,35 1 4,89 0,73

120 30 3 4,44 1,35 1 4,56 0,94

45 3 3,78 1,56 1 4,67 0,73

Xa Cét Hanh

0 3 5,22 2,08 3 7,56 1,25

15 3 511 1,88 3 6,89 1,04

° 30 3 4,89 1,98 3 6,44 1,15

45 3 5,00 1,67 3 6,89 1,04

0 3 4,78 1,88 1 6,56 0,94

15 3 4,89 1,77 1 6,44 1,04

°0 30 3 5,00 1,88 1 6,22 1,15

45 3 4,78 1,56 1 6,33 0,94

0 3 4,67 1,67 1 6,44 1,04

15 3 4,78 1,77 1 6,11 1,15

%0 30 3 4,67 1,46 1 6,11 0,94

45 3 4,89 1,56 1 6,22 1,04

0 3 4,67 1,67 1 5,67 1,15

15 3 4,44 1,56 1 5,33 1,04

120 30 3 4,67 1,46 1 5,67 1,04

45 3 4,67 1,46 1 511 1,04

Trong qué trinh trién khai thi nghiém, thudc bao vé thuc vat dugc phun phong
trir kip thoi khi phat hién sau bénh gay hai d¢én ngudng nén mic do gay hai caa mot sb
bénh hai chinh chi & muc thip. Bénh gi sit & vu Pong xuin pho bién & cip 3 va vu Heé
thu & cap 1 - 3, & cac cdng thirc c6 bon phan K mic @6 gay hai ciia bénh gi sat giam, vu
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Hé thu bénh gay hai thap hon vu Pong xuan. Ddi véi bénh héo xanh, ty 18 cay bi chét
do bénh héo xanh & vu Déng xuén bién dong 3,78 - 5,22% va vy He thu bién dong 4,56
- 7,56%, ty 1¢ cay bi bénh cao nhit ¢ céng thirc khong bon phan K va S, ty 1é cay bénh
¢ xu huéng giam khi tang liéu lugng K va S. Tuong tw, ddi véi bénh théi den co ré, ty
1& cay bi bénh & vu Pong xuan bién dong tir 1,35 - 2,08% va vu Heé thu bién dong tur
0,73 - 1,25%, ty & bénh c6 xu hudng giam khi bon ting liéu lvong K va S.

Két qua nghién ctu cua Beringger and Nothduret (1985) [72] vé anh hudng cua
K dén su d6 nga va sau bénh hai; Singh (1999) [164] anh huéng caa S dén ty & bénh
hai va ham luong diép luc cua cay lac ciing cho két luan tuong tu.

3.2.3. Anh hwéng cia lidu lwong K va S dén ning suat va cac yéu té cau thanh ning
suit cia lac trén dat cat bién

Ning suat 1a két qua cudi cung phan anh sy phl hop va hiéu qua cua cac giai
phap canh tac 4p dung trén mot gidng cay trong trong diéu kién sinh thai cu thé. Bon
phan cho cay trong dé dat nang suat va hiéu qua kinh té cao 1a mét trong cac giai phap
canh tdc ma ngudi san xuat huéng tai. Két qua thu thap sé liéu vé su anh hudng cua lidu
lwong K va S dén céc yéu té cau thanh ning suat va ning suat lac trén dat cét bién dugc
trinh bay trong bang 3.8 va 3.9 cho thay:

Bdng 3.8. Anh hirong cua liéu lirong K VA S dén ndng sudt va cac yéu to cau thanh
nang suat lac vu Déng xudn

Licu Lidu KL 100 Ty I¢ NS ly NS th
lwgng | lwong | Tongso | S6 qua ] y ¥ Y we
K20 S ua/cay | chic/ca qua nhan thuyet thu
« - 1 kama) quareay YI' @am) | @ | (tAnha) | (tin/ha)
g/ha
X4 Cat Hiép
0 16,63¢ 13,03" 123,73° 73,62° 4,179 2,759
0 15 17,20¢ 13,679 | 124,07 | 74,13% 4,399 2,851
30 17,774 | 14,50%9 | 124,20%¢ | 75,872 4,66 3,23¢f
45 17,80°¢d | 14,53%9 | 124,25%¢ | 75 662 4,67¢ 3,27¢
0 18,1704 | 1453%9 | 124,692¢ | 7524 4,69¢f 3,26°
60 15 19,304 | 15,43% | 124,83%c | 75102 4,99¢% 3,44%
30 20,67% | 16,27°¢ | 124,62%¢ | 75,072 5,25¢ 3,70¢d
45 20,53% | 16,20% | 124,76%C | 75,112 5,23¢d 3,69¢
%0 0 19,573¢ | 16,13% | 124,63%c | 75,34% 5,20¢ 3,68¢
15 20,30% | 16,87°%¢ | 125,10%¢ | 75,372 5,46 3,850¢




79

Lieu ) Liew ) KL100 | Ty1e | NSIy | NS thuc
lwong | lwogng | Tongso | So qua ) . P ’
K20 S qua/cay | chic/cay qa nhan tr:uyet Athu
(kg/ha) | (kg/ha) (gam) (% (tan/ha) | (tan/ha)

30 21,307 | 18,07% | 125,46% | 75,19% 5,872 4,242
45 21,43% | 18,00® | 12555% | 75,12% 5,85% | 4,23%
0 19,93%c¢ | 16,30 | 124,86% | 75,29% 5,27 | 3,68
120 15 20,50% | 17,10%c | 124,98%c | 75,732 5,532¢ | 3,883¢
30 21,47% | 18,17% | 125,09%° | 75,657 5,882 4,252
45 21,402 18,102 125,622 | 75,17 5,882 4,252
CV (%) 6,80 5,00 0,58 1,43 5,22 6,62
LSDo,05 (K X S) 2,92 1,20 1,47 1,85 0,41 0,38
X& Céat Hanh
0 12,23f 10,139 | 124,65* | 72,73° 3,27 2,36'
15 12,37°¢F | 10,63 | 124,28% | 73,13 | 3,42°f 2,57M
0 30 12,70¢F | 10,87 | 124,27 | 73,563 | 3,50%" | 2,82f%"
45 12,57¢F | 10,97 | 125,08% | 73,57%¢ | 3,55%" | 2,82f"
0 12,60°" | 10,70 | 123,83* | 73,68%¢ | 3,43° 2,689"
60 15 13,13% | 11,50¢f | 125,31* | 73,95%¢ | 3,730¢ 2,95¢f0
30 13,8300 | 12,20%¢ | 124,28% | 74,23%c | 3,023c | 326
45 13,90%9 | 12,2729 | 124,46% | 74,26%C | 3,95%¢ 3,28%
0 13,63 11,20°f 124,462 | 74,31%¢ | 3,61°f 2,994
% 15 14,07%¢ | 11,97%¢ | 124,322 | 74,84% | 3,85°« 3,33°
30 14,473 | 12,43%¢ | 124,822 | 75,29% | 4,02% 3,762
45 14,67% | 12,50%¢ | 123,61* | 75,302 4,00% 3,71%
0 13,8004 | 11,30%f | 124,01% | 74,41%c | 3,63 | 3,15¢€
120 15 14,03%¢ | 12,63% 124,48% | 75,03 | 4,07 3,45
30 14,20%c¢ | 13,072 126,87% | 75,512 4,292 3,792
45 14,23%c | 13,10° 125,30* | 75,372 4,252 3,872
CV (%) 3,43 4,98 1,56 1,57 5,33 6,01
LSDo,05 (K X S) 0,82 1,05 3,66 2,11 0,37 0,29

Tong sé qua cua cdy lac vu Pong xuan trén dat cat bién bién dong tir 12,23 -
21,47 qualcdy va tai x& Céat Hiép (16,63 - 21,47 qua/cay) cho két qua cao hon xi Cét




80

Hanh (12,23 - 14,67 qua/cay), ¢ sy thay doi tich cuc khi tang lidu luong K va S. O cling
muc bon S, tong sb qua/cay cua cdy lac da ting 11,44 - 20,41% khi ting lidu lugng K tir
0 1&n 90 kg K2O/ha va ting 11,81 - 20,83% khi ting liéu lugng K tir 0 1én 120 kg K.O/ha
& muc do tin cay 12 95%:; khi tang liéu luong K tir 0 1én 60 kg K2O/ha hozc tir 60 1én 90
va 120 kg K2O/ha thi tong s6 qua/cdy cua cay lac ting nhung khong co su sai khac vé
mit thong ké sinh hoc; khi ting liéu lwong K tir 90 18n 120 kg K2O/ha thi tdng sb quéa/cay
cua cay lac ting khong dang ké. Trén clng mac bon K, khi tang liéu lugng S tir O 1én
15, 30 va 45 kg S/ha, tong s6 qua/cay cua cay lac trong vy Pong xuan ¢ ting nhung
chua c6 sy khai khac vé mit théng ké sinh hoc. Tong sé qua cua cay lac vu Dong xuin
cling ting & muc co sai khac thong ké khi bat dau ting ddng thoi lidu lwong K tir 0 1én
60 kg K2O/ha va S tir 0 18n 30 kg S/ha.

Déi véi chi tiéu s qua chac, & cing mac bon S, khi tang liéu luong K tir O 1én
60 kg K20 thi s6 qua chac/cay cua cay lac da ting va tai dia diém xa Cat Hiép di co su
sai khac vé mat thong ké sinh hoc; khi tang liéu lugng K tir 0 18n 90 va 120 kg K2O/ha
thi s6 qua chic/cay tang tuong tng 1a 10,53 - 24,6% va 11,51 - 25,29% ¢ muc do tin
cay 95%:; khi tang liéu luong K tir 60 1&n 90 va 120 kg K.O/ha thi s6 qua chic/cay ting
nhung khong c6 sy sai khéac thong ké sinh hoc; va khi ting liéu lwong K tir 90 1én 120
K.O/ha thi s6 qua chac cua cay lac ting khong dang ke.

O cung mic bon K, khi tang liéu lugng S tir 0 18n 15 kg S/ha, tir 15 1én 30 va 45
kg S/ha thi s6 qua chic cua cdy lac vu Péng xuan ting nhung chua c6 y nghia vé mat
thong ké sinh hoc; trén mac bon 0 kg K2O/ha, ting liéu lwong S tir O 1&n 30 va 45 kg
S/ha thi s6 qua chac/cay c6 ting nhung khong c6 sy sai khéac thdng ké sinh hoc; trén céc
muc bon K 1a 60, 90 va 120 kg K,O/ha thi sé qua chac cua cay lac da tang 11,01 -
15,63% khi tang lidu luong S tir 0 18n 30 kg S/ha va ting 11,04 - 15,3% khi tang luong
bon S tir 0 1én 45 kg S/ha & muc d6 tin cay 1a 95%. Pong thoi, s6 qua chac cua cay lac
cling tang & muc co sai khac thong ké khi bat dau tang dong thoi liéu lwong K tir 0 1én
60 kg K2O/ha va S tir 0 18n 15 kg S/ha.

Déi vai céc chi tiéu khdi lwgng 100 qua va ty 1& nhan cua cdy lac vu Pong xuan,
khi tang lwong bon phan K va S thi khéi lwong 100 qua va ty 1¢é nhan co ting nhung cac
muc ting ndy chua thé hién rd co sy sai khac vé mat thong ké sinh hoc.

Ning suat ly thuyét cua cay lac vu Pong xuan ¢ xa Cat Hiép bién dong tir 4,17 -
5,88 tan/ha va x& Cét Hanh bién dong tir 3,27 - 4,29 tan/ha. Trén cling mic bon 0 kg
S/ha, khi ting luong bon K tir 0 18n 60, 90 va 120 kg K2O/ha thi nang suat thuc thu cua
lac ting nhung & dia diém xa Cat Hanh chua c6 sy sai khac vé mat thong ké sinh hoc.
O cac mic bon S 1a 15, 30 va 45 kg S/ha, khi tang lidu luong K tir 0 1én 60 kg K.O/ha
thi ning suat ly thuyét caa cay lac da ting nhung chua c6 su sai khac vé mit théng ké
sinh hoc; khi tang liéu lugng K tir 0 1&n 90 va 120 kg K2O/ha thi ning suat ly thuyét caa
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cay lac vu bong xuén tang twong ung 12,51 - 25,85% va 18,89 - 26,17% & muc do tin
cdy 95%. O cung muc bon K, khi tang lidu lwong S tir 0 18n 15 kg S/ha thi nang sut ly
thuyét cua cay lac c6 ting nhung chua c6 sy sai khac vé mit thong ké sinh hoc; trén cac
muc bon K 13 60, 90 va 120 kg K20/ha, khi tang liéu lwong S tir 0 1&n 30 va 45 kg S/ha
thi nang suét ly thuyét caa cay lac da ting twong ung 11,33 - 18,35% va 10,9 - 17,21%
& mue do tin cay 95%. Nang suit ly thuyét cua cay lac trén dat cat bién vu Dong xuin
d3 bat dau ting & mic c¢6 ¥ nghia thong ké, khi ting dong thoi liéu lugng K tir 0 1&n 60
kg K20/ha va liéu lwong S tir 0 1én 15 kg S/ha, ning suét Iy thuyét dat cao nhat & muc
bon K 1a 90 - 120 kg K20 va S 1a 30 - 45 kg S/ha.

Ning suat thuc thu 14 chi tiéu ma ngudi san xuat dic biét quan tim va huéng toi,
nang sut thuc thu caa cay lac vu Pong xuin dudi anh huéng cua liéu lwong K va S
khac nhau tai x Cat Hiép bién dong tir 2,75 - 4,25 tin/ha va x& Cét Hanh bién dong tur
2,36 - 3,87 tan/ha. O cling muc bon S, nang suat thuc thu cia cay lac vy Pong xuan da
tang 12,76 - 20,6% khi tang liéu luong phan K tir 0 1én 60 kg K.O/ha, ting 26,39 -
35,07% khi tang lidu luong K tir 0 Ién 90 kg K2O/ha va tang 30,16 - 37,07% khi tang
lidu lugng K tir 0 18n 120 kg K2O/ha & mitc d tin cay 95%; khi tang liéu luong K tir 60
lén 90 va 120 kg K2O/ha, nang suat thuc thu cua cay lac ciing tang twong ttng 12,0 -
15,37% va 12,86 - 17,85%, c0 sai khac thong ké ¢ mirc do tin cay 95%; khi ting liéu
lwong K tir 90 18n 120 kg K20/ha thi ning suat thuc thu cua cay lac gan nhu khong ting.
O cuing muc bon K, nang suat thyc thu cua cay lac vy Pong xuan da ting 13,48 - 26,04%
khi tang liéu luong S tir 0 1én 30 kg S/ha va ting 13,17 - 22,85% khi tang liéu luong S
tir 0 18n 45 kg S/ha & mitc do tin cay 95%; khi ting liéu lwong S tir 0 1én 15 kg S/ha, tir
15 1én 30 va 45 kg S/ha thi ning suat thyc thu cua cay lac c6 ting nhung khong thé hién
rd su sai khac vé mat thdng ké sinh hoc; khi ting mic bon S tir 30 1én 45 kg S/ha ning
suat thyc thu cua cay lac ting khong dang ké va & mot sé cong thirc da giam. Khi ting
dong thoi lidu lwong K va S thi nang suat thyc thu cia cay lac vu Pong xuan da ting va
c6 sai khac thng ké ké tir mue tang liéu luong K tir 0 18n 60 kg K2O/ha va S tir 0 1&n 15
kg S/ha, ning suit thuc thu dat cao nhat & mic bon K 13 90 - 120 kg K2O/ha két hop véi
muc bon S 1a 30 - 45 kg S/ha.

Két qua theo ddi sy anh huong cia lidu lwong K va S dén niang suét va cac yéu
t6 cAu thanh ning suat cua cdy lac vu Hé thu trinh bay tai bang 3.9 cho thay:

Tong sb qua cua cdy lac vu He thu trén dét cat bién dao dong tir 13,37 - 17,33
qua/cay va khdng c6 su chénh léch dang ké gitra 2 dija diém thi nghiém, tong sé qua ting
khi tang liéu lugng bon K va S. O ciing mirc bon S, sé qua/cay caa cay lac vy He thu da
tang 14,89 - 19,38% khi tang lidu lugng K tir 0 18n 90 kg K2O/ha va ting 15,33 - 18,4%
khi ting lidu luong K tir 0 1én 120 kg K.O/ha c6 sai khac thong ké & mic d6 tin cay
95%; khi tang lidu lugng K tir 0 1én 60 kg K2O/ha va tir 60 1én 90 va 120 kg/ha thi s6
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qua cua cay lac cling ting nhung khong c6 sy sai khac vé mat thong ké sinh hoc; khi
tang lidu luong K tir 90 1&n 120 kg K2O/ha thi s6 qua/cay cua cay lac ting khong dang
ké va & mot sb cong thirc bi giam. O cling murc bén K, khi ting liéu lwong S trong khoang
tir O - 45 kg S/ha thi s6 qua cua cay lac vy He thu c6 ting nhung khong c6 ¥ nghia vé
mat thong ké sinh hoc. Tuy nhién, khi ting dong thoi lidu lwong bon K tir 0 1én 60 kg
K20 va S tir 0 1én 30 kg S/ha thi s qua/cdy cua cay lac da bat dau ting & muc co sai
khac théng ké sinh hoc.

Bdng 3.9. Anh hieong cua liéu lirong K va S dén
ndng sudt Va cac yéu té cdu thanh néng sudt lac vy He thu

Liéu Liéu KL 100
lwgng | lweng | Tongsé | So6 qua qua TyA'é NS 'y NS thyc
K,0 S qua/cay | chic/cay | (gam) nhan ttIuyet A’thu
(% (tan/ha) | (tan/ha)
(kg/ha) | (kg/ha)
X& Cat Higp
0 13,60¢ | 10,239 | 119,91% | 70,272 3,189 1,86
15 14,13% | 10,839 | 120,35% | 70,46° 3,37% 1,97¢f
0 30 14,97¢% | 11,21°F | 121,50* | 70,702 3,53¢f 2,094
45 15,00°de | 11,20¢F | 121,84% | 70,65° 3,53¢f 2,10%
0 14,94¢% | 11,18 | 121,61% | 70,642 3,52¢f 2,08¢%
15 15,37°¢ | 11,70%" | 121,90* | 70,772 3,69¢% 2,18¢
°0 30 16,10%¢ | 12,2304 | 122,43% | 71,072 3,88Pcd 2,31bc
45 16,073 | 12,03¢% | 122,45% | 71,112 3,820ce 2,31b¢
0 15,90%4 | 12,33bcd | 122,122 | 71,08? 3,90Pcd 2,30¢c
15 16,802 | 12,93%¢ | 122512 | 71,242 4,102 2,44°
% 30 17,272 13,43% | 123,09 | 71,632 4,282 2,632
45 17,232 13,43* | 123,15* | 71,712 4,282 2,642
0 15,93%4 | 12,404 | 122,272 | 70,942 3,920bcd 2,31Pc
15 16,73%c | 13,002 | 122,632 | 71,342 4,13% 2,45°
120 30 17,332 13,408 | 122,92% | 71,682 4,262 2,632
45 17,302 13,43* | 123,12% | 71,602 4,282 2,642
CV (%) 5,84 4,43 2,05 2,65 4,76 3,43
LSDo,0s (K x S) 1,80 0,94 4,61 3,46 0,31 0,17
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Liéu Liéu KL 100
lwong | lwgng | Téngsé | So qua qua TyAIé NS '1" NS thyc
K,0 S qua/cay | chac/cay | (gam) nhan tTuyet A'thu
(% (tan/ha) | (tan/ha)
(kg/ha) | (kag/ha)
Xa Céat Hanh
0 13,37 9,43" 121,96% | 71,032 2,97" 1,709
15 13,93 9,609" 122,21* | 71,492 3,049n 1,81
° 30 14,69¢" | 10,03%" | 122,532 | 71,767 3,18¢" 1,97¢f
45 14,637 | 9,909 122,52* | 71,502 3,13fh 1,98¢f
0 14,559 | 10,04% | 122,36% | 71,552 3,18fh 2,03¢
15 15,17¢h | 10,60% | 122,58% | 71,667 3,369 2,13d%
°0 30 15,90>F | 11,13% | 123,19% | 71,872 3,55¢% 2,26
45 15,97%¢ | 11,20% | 123,31* | 71,86% 3,57¢ 2,26
0 15,77¢9 | 11,03%f | 122,672 | 71,80° 3,50¢%f 2,28
15 16,63%¢ | 11,70°d | 123,11* | 71,912 3,73bcd 2,37
% 30 17,10 | 12,53%¢ | 123,66% | 72,052 4,0130c 2,55%
45 17,13% | 12,57%¢ | 123,76% | 72,062 4,032¢ 2,542
0 15,73¢9 | 11,00%" | 123,11% | 71,812 3,500%f 2,27¢
120 15 16,47%4 | 11,60%% | 123,282 | 71,99 3,70 2,37
30 17,272 12,772 | 123,26% | 72,062 4,07% 2,562
45 17,232 12,93% | 123,32% | 72,022 4,132 2,592
CV (%) 4,63 4,70 2,42 3,05 5,58 541
LSDo,0s (K X S) 1,33 1,08 4,79 4,14 0,37 0,21

Tuong tu, s6 qua chic caa cy lac vu Hé thu trén dat cat bién bién dong tir 9,43
- 13,43 qua/cay va gitra 2 dia diém thi nghiém khong c6 su chénh léch dang ké, s6 qua
chac/cay da tang khi tang lidu luong K va S. O ciing muc bon S, sé qua chic/cdy di ting
16,96 - 26,94% khi tang lidu lugng K tir 0 18n 90 kg K.O/ha v ting 16,61 - 30,64% khi
tang lidu luong K tir 0 1&8n 120 kg K2O/ha, ¢6 sai khac thong ké & mirc d tin cay 95%;
khi ting lidu lwong K tir 0 18n 60 kg KoO/ha va tir 60 1én 90 va 120 kg K2O/ha thi s6 qua
chic cua cay lac ciing tang nhung chua thé hién rd sy sai khac vé mat théng ké sinh hoc.
O cuing mic bon 0 kg K20/ha, khi tang liéu luong S tir 0 1&n 15, 30 va 45 kg S/ha thi s6
qua chic cua cay lac cd ting nhung chua c6 su sai khac vé mit thong ké sinh hoc. O
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cling cac muc bon K 1a 60, 90 va 120 kg K2O/ha, s6 qua chic/cay cua cay lac da ting
8,06 - 16,06% khi tang liéu lwong S tir 0 1én 30 kg S/ha va ting 7,65 - 17,58% khi ting
lidu lwong S tir 0 18n 45 kg S/ha & muc d tin cay 95%; khi tang liéu luong S tir 0 1én 15
kg S/ha va tir 15 1&n 30 va 45 kg S/ha thi s6 qua chac cua cay lac ciing ting nhung khong
c6 su sai khac vé mat thong ké sinh hoc. S6 qua chac caa cay lac vu He thu ciing ting &
muc ¢6 sai khac thong ké khi bat dau ting ddng thoi lidu luong K tir 0 18n 60 kg K2O/ha
va Stur 0 1én 15 kg S/ha.

O vy He thu, céc chi tiéu khéi luong 100 qua va ty 1é nhan caa cay lac trong trén
dat cat bién ciing ting khi ting liéu lvgng K va S, nhung sy sai khac gitra céac liéu luong
K va S khong cé y nghia khi xir Iy théng ké sinh hoc & murc d6 tin cay 95%.

Tiém nang nang suat cua cy lac trong trén dat cat bién & vu Hé thu trén dat cét
bién dudi su anh hudong cua lidu lvgng K va S khac nhau dat tir 2,97 - 4,28 tan/ha va su
chénh léch giita 2 dia diém thi nghiém 1a khong dang ké, nang suat ly thuyét cua cay lac
da tang khi tang liéu lwong K va S. O cling muc bon S, nang suat ly thuyét cua cay lac
vy Hé thu d tang 17,76 - 28,49% khi tang liéu luong K tir 0 18n 90 kg K2O/ha va ting
17,75 - 31,83% khi tang lidu lugng K tir 0 1én 120 kg K-O/ha & mitc d tin cay 95%: khi
tang lidu luong K tir 0 1&n 60 kg K.O/ha va tir 60 1én 90 va 120 kg K2O/ha thi niang suat
ly thuyét c6 tang nhung khéng co sai khac vé mat théng ké sinh hoc; khi ting liéu luong
K tir 90 1&n 120 kg K2O/ha thi ning suat ly thuyét cua cay lac ting khong dang ké. Trén
ciing mic bon 0 va 60 kg K2O/ha, ting lidu lwgng S tir 0 1&n 15, 30 va 45 kg S/ha thi
nang suat ly thuyét cua cay lac vu Hé thu ting nhung khong c6 ¥ nghia vé mat thong ké
sinh hoc. O céc mitc bon K 1a 90 va 120 kg K20/ha, ning suat Iy thuyét cia cay lac da
ting 8,71 - 16,15% khi tiang liéu luong S tir 0 1&n 30 kg S/ha va tang 9,11 - 17,93% khi
tang liéu lugng S tir 0 18n 45 kg S/ha & mire d6 tin cay 95%; khi tang liéu luong S tir 0
lén 15 kg S/ha va tir 15 1&n 30 va 45 kg S/ha thi nang suét |y thuyét cua cy lac c¢6 ting
nhung khong c6 su sai khac vé miat théng ké sinh hoc. Nang suat ly thuyét cua cay lac
vu Hé thu ciing ting & muc cd sai khac thong ké khi bat dau tang dong thoi lidu luong
K tir 0 18n 60 kg K2O/ha va phan S tir 0 1én 15 kg S/ha, ning suat Iy thuyét dat cao nhat
& liéu lugng K 12 90 - 120 kg K2O/ha két hop vai liéu luong S 13 30 - 45 kg S/ha.

S6 liéu thu thap nang suat thuc thu cta cay lac trén dat cat bién ¢ bang 3.9 cho
thiy, ning suét thyuc thu cua cy lac vu Hé thu tai xa Cat Hiép bién dong tur 1,86 - 2,64
tan/ha va xa Cét Hanh bién dong tir 1,70 - 2,59 tan/ha. O clng mic bon S, ning suat
thuc thu cua cy lac vy Hé thu da tang 10,37 - 19,68% khi tang liéu luong K tir 0 1én 60
kg K20/ha, ting 23,51 - 34,05% khi tang liéu lugng K tir O 1én 90 kg K2O/ha va ting
23,95 - 33,3% khi ting lidu lugng K tir 0 1én 120 kg K2O/ha & mirc d6 tin cay 95%: Khi
tang lidu luong K tir 60 18n 90 va 120 kg K20/ha thi ning suat thuc thu cua cay lac ciing
tang tuong ung tur 10,78 - 14,24% va 11,17 - 14,68%, c0 sai khac théng ké & muc do tin



85

cdy 95%; khi ting lwong bon K tir 90 1én 120 kg K20/ha thi ning suét thyc thu caa cay
lac ting khong dang ké. O clng muc bon K, khi tang liéu lwong S tir 0 1én 15 kg S/ha
thi ning suét thyuc thu cua cay lac c6 ting nhung chwa c6 su sai khac vé mat thong ké
sinh hoc; khi tang liéu lwong S tir 0 1én 30 va 45 kg S/ha thi ning suét thyc thu cua cay
lac tang twong trng 10,93 - 15,87% va 11,05 - 16,34% & mic do tin cay 95%; khi tang
lidu lwong S tir 15 1n 30 va 45 kg S/ha thi ning suat thyc thu cua cay lac c6 ting nhung
chua thé hién rd sy sai khac vé mat thong ké sinh hoc; khi tang liéu lwong S tir 30 I1én
45 kg S/ha thi ning suat thuc thu ting khong dang ké. Khi ting dong thoi lidu luong K
va S thi ning suit thuc thu cua cay lac di ting va co sai khac thdng ké khi bit dau ting
lidu luong K tir 0 18n 60 kg K20O/ha va S tir 0 1én 15 kg S/ha, ning suat thuc thu dat cao
nhat & mac bon K 12 90 - 120 kg K20/ha két hop véi mic bon S 1a 30 - 45 kg S/ha.

Dé danh gia su tac dong cua lidu luong K va S dén ning suat caa cy lac trong trén
dat cét bién, luan an da tién hanh phan tich va xay dung db thi biéu dién méi twong quan
gitra liéu luong K va S véi nang suat thuc thu cua cay lac trén dat cat bién, két qua phan
tich va xay dung db thi biéu dién mdi twong quan duogc trinh bay duéi hinh 3.5 va 3.6.

Cét Hiép - bong xuan, r=0,97 Cat Hiép - He thu, r = 0,96

Ning suit (tin/ha) Ning suét (tdn/ha)
4,5 4,5

[
35 / 35
2,5 2,5

Kg K,0O/ha L5 Kg K,0O/ha

1,5
0 30 60 90 120 0 30 60 90 120
Céat Hanh - Bong xuan, r = 0,99 Cat Hanh - Heé thu, r = 0,97
Ning suit (tdn/ha) Ning suit (tin/ha)
4,5 45

35 / 35 Kg K,0/ha
2,5 2,5

Kg K,O/ha T/‘/./‘
15 9% 15

0 30 60 90 120 0 30 60 90 120

Hinh 3.5. Mo tuong quan giira liéu lrong K Véi ndng sudt lac

Két qua danh gia mdi twong quan gitra liéu lwong K véi nang suat lac tai hinh 3.5
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cho thay, ¢ ca 2 dia diém (x& Cat Hiép va Cat Hanh) va thoi vu (vu Pong xuan va Heé
thu) khac nhau déu cho két qua giira lidu luong K va ning suét lac ¢ méi twong quan
tuyén tinh thuan; dong thoi, cac hé sb trong quan bién dong tir 0,96 - 0,99 da khang
dinh gitra lidu lwvong K va ning suit lac ¢ muac d6 twong quan chit. Thong qua dudng
biéu dién cua do thi c6 thé két luan, khi ting lidu luong K tir 0 1én 60 va tir 60 1&n 90 kg
K2O/ha thi ning suét lac trén dét cat da ting, nhung khi tang liéu lugng K tir 90 1én 120
kg K20 thi ning suat lac c6 ting nhung khong dang ké.

Tuong tu, két qua phan tich trong quan giira liéu lwong S va ning suét lac ¢ hinh
3.6 ciing chi ra, gitta lidu luong S va ning suit lac ¢ méi twong quan tuyén tinh thuan,
muc do trong quan giita liéu lugng S Vi nang suét lac 1a twong quan chat (r = 0,95). Khi
tang liéu lwong S tir 0 18n 15 va tir 15 1én 30 kg S/ha thi ning suét lac ting, nhung khi tang
lidu luong S tir 30 1én 45 kg S/ha thi nang suat lac khong ting va c¢6 xu hudng giam.

Cét Hiép - bong xuan, r = 0,95 Cat Hiép - He thu, r =0,95

Ning suit (tin/ha) Ning suit (tin/ha)
4,5 45

35 ’/’.’/‘ 35

2,5 2,5 | e

Kg S/ha
15 KgSha |, 9
0 15 30 45 0 15 30 45
Céat Hanh - Bong xuén, r = 0,95 Cat Hanh - Heé thu, r = 0,95
Ning suit (tin/ha) Ning suit (tin/ha)
45 45
35 ./'/./_. 35
2,5 2,5
Kg S/ha
15 Kg S/ha 15
0 15 30 45 0 15 30 45

Hinh 3.6. Mdi tirong quan giiza liéu heong S Véi nang sudt lac

Nhu vay, tong s6 qua cua cay lac trén dat cat bién da tang khi tang lidu luong K
tir 0 18n 90 va 120 kg K2O/ha, bat dau tang dong thoi liéu lwong K tir 0 1én 60 kg K20O/ha
va S tang tir 0 18n 30 kg S/ha; s6 qua chic cua cay lac ting khi ting liéu luong K tir 0
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1én 90 va 120 kg K2O/ha, tang liéu lugng S tir 0 1én 30 va 45 kg S/ha va bit dau ting
dong thoi liéu lwong K tir 0 18n 60 kg K20 két hop véi liéu lwong S tir 0 1én 15 kg S/ha;
nang suit ly thuyét cua cy lac ting khi ting liéu lugng K tir 0 1én 90 va 120 kg K2O/ha,
khi bat dau ting dong thoi lidu luong K tir 0 18n 60 kg K20O/ha két hop véi liéu lugng S
tur 0 1én 15 kg S/ha.

Ning suat thuc thu cua cay lac vu Dong xuén trén dat cat bién da ting trong tng
12,76 - 20,6%, 26,39 - 35,07% va 30,16 - 37,07% khi tang li¢u luong K tir 0 1én 60, 90
va 120 kg K2O/ha; tang twong tng 13,48 - 26,04% va 13,17 - 22,85% khi tang lidu lugng
S tir 0 1&n 30 va 45 kg S/ha; ning sut cua cay lac dat cao nhit & mic bon K 12 90 - 120
kg K20/ha két hop véi mirc bon S 1a 30 - 45 kg S/ha.

Ning sudt thuc thu caa cdy lac vu Hé thu trén dat cat bién di ting 10,37 - 19,68%,
23,51 - 34,05% va 23,95 - 33,3% khi ting tuong ung lidu lugng K tir 0 1én 60, 90 va 120
kg K2O/ha; ting 10,93 - 15,87% va 11,05 - 16,34% khi tang tuong (ng liéu luong S tur
0 1én 30 va 45 kg S/ha; tang va c6 sai khac thong ké khi bat dau tang liéu lugng K tir 0
lén 60 kg K20/ha két hop tang lidu luong S tir 0 1én 15 kg S/ha; nang suat thyc thu dat
cao nhat & muc bon K 12 90 - 120 kg K20/ha két hop véi mic bon S 1a 30 - 45 kg S/ha.

Mbi tuong quan giita licu luong K va S véi nang suat thuc thu cua cay lac trén
dat cat bién 1a méi twong quan thuan va mic do tuong quan chit.

Két qua nghién ctru twong dong véi cac két qua caa (Ngd Thé Dan va cs. 2000)
[15]; (Milica Dima et al. 2013) [132]; (Vi Cong Hau va cs. 1995) [23]. Do bon phéan K
c6 tac dung lam ting sy sinh trudng va phét trién, ning suat va cac yéu té ciu thanh
nang suat cua cay lac; luong K bon & mic 90 kg K2O/ha cho ning suét lac cao nhat
(Nguyén Thi Hién va cs. 2001) [24], (Nguyén Thi Dan, 1995) [16], (Hoang Minh Tam,
2017) [49], Poan Vin Diém (1995) [19]. Ty tung loai dat va diéu kién canh tac khéac
nhau, bon b6 sung S gilip cay lac cé sire sinh truong, phat trién tét, ning sut va cac yéu
t6 c4u thanh ning suit ting (Noman et al. 2015) [138], (Gupta and Jain, 2009) [99],
(Patel et al. 2018) [145], (Makkhan, 2008) [127], (Tageldin and Mohamed, 1987) [176],
(Naiknaware et al. 2015) [135], (Solaimalai et al. 2020) [172], (Singh et al. 2005) [166],
(Nguyén Vian Chién, 2010) [7]. B6n S & liéu luong 30 kg S/ha, cay lac cho ning suit va
hiéu kinh té cao (Hoa et al. (2020) [104], (Hoang Thi Thai Hoa va cs. 2018) [31]. Do
vay, cay lac dugc bon két hop phan K va S s& cho ning suat va cac yéu té cau thanh
nang suat dat cao nhat (Patel et al. 2018) [145], (Makkhan, 2008) [127].

3.2.4. Anh hwéng caa lidu lwong K va S dén hiéu suat phan K va S cia cay lac trén
dat cat bién

Pé danh gia hiéu qua cua viéc sir dung phan bon trong san xuat, hiéu suat phan
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bon cho ting lidu luong va loai phan bon cu thé 1a mot trong nhiing tiéu chi quan trong
dé quyét dinh thay ddi phuong thuc sir dung phan bon va xac dinh hiéu qua dau tu. Két
qua tinh toan anh huéng cua liéu luong K va S dén hiéu suit phan K va S cua cay lac
trén dét cat bién dugc trinh bay trong bang 3.10.

Bdng 3.10. Anh huong cua liéu heong K va S dén hiéu suat phan bon K va S cia cay lac

Liéu lwgng | Liéu lwgng Hiéu suat phan K Hiéu suat phan S
K-0 S (kg lac vo/kg K20) (kg lac vé/kg S)
(kg/ha) (kg/ha) Dong xuin He thu Dong xuin Heé thu
X4 Cat Hiép
0 - - - -
15 - - 6,67 7,33
° 30 - - 16,00 7,67
45 - - 11,56 5,33
0 8,50 3,67 - -
15 9,83 3,50 12,00 6,67
°0 30 7,83 3,67 14,67 7,67
45 7,00 3,50 9,56 511
0 10,33 4,89 - -
15 11,11 5,22 11,33 9,33
% 30 11,22 6,00 18,67 11,00
45 10,67 6,00 12,22 7,56
0 7,75 3,75 - -
15 8,58 4,00 13,33 9,33
120 30 8,50 4,50 19,00 10,67
45 8,17 4,50 12,67 7,33
Xa Cat Hanh
0 - - - -
15 - - 14,00 7,33
° 30 - - 15,33 9,00
45 - - 10,22 6,22
60 0 5,33 5,50 - -
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Liéu lwgng | Liéu lwgng Higu suat phan K Hiéu suat phan S
K,0 S (kg lac vé/kg K20) (kg lac vé/kg S)
(kg/ha) (kg/ha) Dong xuin Hé thu Pong xuin Hé thu
15 6,33 4,00 18,00 6,67
30 7,33 4,83 19,33 7,67
45 7,67 4,67 13,33 511
0 7,00 6,44 - -
15 8,44 5,33 22,67 6,00
% 30 10,44 6,44 25,67 9,00
45 9,89 6,22 16,00 5,78
0 6,58 4,75 - -
15 7,33 4,00 20,00 6,67
120 30 8,08 4,92 21,33 9,67
45 8,75 5,08 16,00 7,11

Két qua thu dugc & bang 3.10 cho thay: trong khoang st dung liéu luong K tir 60
- 120 kg K2O/ha thi hiéu suit phan K cua cay lac vy Pong xuan dat 5,33 - 11,22 kg lac
volkg K20 va dia diém thi nghiém tai x& Cat Hiép (7,0 - 11,22 kg lac vo/kg K20) cho
két qua cao hon xa Cat Hanh (5,33 - 10,44 kg lac vo/kg K20), vu Hé thu dat 3,5 - 6,44
kg lac vo/kg K20 va khong co su chénh léch dang keé gitta 2 dia diém thi nghiém; liéu
luong S tir 15 - 45 kg S/ha thi hiéu suat phan S cua cy lac vu Pong xuan dat 6,67 -
25,67 kg lac vo/kg S (xa Cat Hiép dat 6,67 - 19,0 kg lac vo/kg S va Cat Hanh dat 10,22
- 25,67 kg lac vo/kg S) va vu He thu dat 5,11 - 11,0 kg lac vo/kg S (x&@ Cat Hiép dat 5,11
- 11,0 kg lac vo/kg S va Cat Hanh dat 5,11 - 9,67 kg lac vo/kg S). Hiéu suat phan K cua
cay lac da tang khi ting lwong bon K dén 90 kg K,O/ha (vu Pong xuin dat 9,89 kg lac
volkg K20 va vu He thu dat 5,93 kg lac vo/kg K20), khi ting lwong bén dén 120 kg
K.O/ha thi hiéu suat phan K cua cay lac giam (vu Pong xuan con 7,97 kg lac vo/kg K20
va vu He thu con 4,49 kg lac vé/kg K20). Tuong ty, higu suat phan S cua cay lac trén
dat cat bién tang khi ting luong bén S dén 30 kg S/ha (vu Pong xuan dat 18,75 kg lac
vo/kg S va vu He thu dat 9,04 kg lac vo/kg S), khi tang lugng bon S dén 45 kg S/ha thi
hiéu suat phan S cua cay lac vu Pong xuan giam con 12,7 kg lac vé/kg S va vy Hé thu
giam con 6,19 kg lac vo/kg S.

Nhu vay, déi vai cy lac trén dat cat bién, hiéu suat phan K dat cao nhat & muc
bon 90 kg K2O/ha (dat 9,89 kg lac vo/kg K20 ¢ vu Bong xuan va 5,93 kg lac vo/kg K20
& vu He thu), hiéu suat phan S dat cao nhat & mirc bon 30 kg S/ha (dat 18,75 kg lac
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vo/kg S ¢ vu Pong xuéan va 9,04 kg lac vo/kg S ¢ vu Hé thu).

Cac nghién cau cua Ngd Thé Dan va cs. (2000) [15] trén dét cat bién, Nguyén
Trong Thi va Nguyén Vin Bo (1999) [53] trén dit bac mau phu sa ¢6, Lé Van Quang
va Nguyén Thi Lan (2007) [44] trén dat cét tai Ha Tinh ciing cho két qua tuong tu.

3.2.5. Anh huéng ciia liéu lwong K va S dén chit lwong ciia lac trén dit cat bién

Déi véi cay lac, ham luong lipit va protein 1a hai chi tiéu quan trong quyét dinh
chat lugng cua hat lac, K va S 1a 2 nguyén té c6 vai trd va lién quan dén qua trinh tong
hop protein. Ngoai ra, K con c6 vai tro trong van chuyén san pham quang hop, S c6 vai
trd quan trong trong qua trinh trao d6i chat va téng hop lipit. Két qua phan tich sy anh
huong cua liéu lugng K va S dén ham lugng protein va lipit cua cay lac trén dat cat bién
dugc trinh bay trong bang 3.11.

Bdang 3.11. Anh huong cua lieu lwong K va S d@én chdt lirong hat lac

Liéu lwgng | Liéu lwgng VVu Pong xuin Vu He thu
K20 > Protein (%) | Lipit (%) | Protein (%) | Lipit (%)
(kg/ha) (kg/ha)
Xa Cét Hi¢p

0 24,11 52,23 24,05 51,19

15 24,24 52,25 24,13 51,27

° 30 24,37 52,24 24,28 51,29

45 24,36 52,27 24,25 51,30

0 24,10 52,33 24,11 51,23

15 24,38 52,35 24,15 51,31

®0 30 24,41 52,38 24,23 51,35

45 24,39 52,36 24,23 51,32

0 24,17 52,28 24,07 51,35

15 24,40 52,45 24,26 51,58

% 30 24,39 52,76 24,19 51,56

45 24,45 52,72 24,23 51,60

0 24,21 52,24 24,06 51,30

120 15 24,35 52,43 24,25 51,48

30 24,41 52,68 24,22 51,54
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Liéu lwong Liéu lwong Vu Dong xuin Vu He thu
K20 S . _ . .
(kg/ha) (ka/ha) Protein (%) | Lipit (%) | Protein (%) | Lipit (%)
45 24,40 52,73 24,29 51,57
X& Cét Hanh

0 24,08 51,53 24,01 51,05
15 24,17 51,59 24,22 51,12
° 30 24,21 51,65 24,18 51,19
45 24,19 51,64 24,20 51,23
0 24,13 51,71 24,05 51,21
15 24,23 51,85 24,24 51,35
°0 30 24,27 51,86 24,26 51,34
45 24,25 51,89 24,22 51,42
0 24,11 51,80 24,04 51,40
15 24,25 51,87 24,19 51,49
% 30 24,23 51,93 24,25 51,55
45 24,28 51,95 24,24 51,54
0 24,15 51,78 24,11 51,45
15 24,31 51,85 24,23 51,49
120 30 24,28 51,90 24,25 51,59
45 24,30 51,90 24,28 51,55

Két qua phan tich ham lwong protein va lipit tai bang 3.11 cho thay, ham lugng
protein cua cy lac trén dat cat bién dong tir 24,01 - 24,45% va lipit bién dong tir 51,05
- 51,95%, vu Pong xuan ham luong protein va lipit c6 xu huéng cao hon vu Hé thu. O
cling mirc bon S, ham lugng protein tang khi ting liéu luong K va dat cao nhat & liéu
lwgng bon 90 va 120 kg K2O/ha; & ciing mirc bon K, khi ting liéu luong S thi ham lugng
protein ciing c6 xu hudng ting va dat cao nhat & lidu luong bon 30 va 45 kg S/ha. Tuong

tu, ham luong lipit trong hat lac ciing ting khi ting lidu luong K va S, ham luong lipit
trong hat lac dat cao nhat ¢ liéu lugng K 12 90 - 120 kg K2O/ha va S 14 30 - 45 kg S/ha.

Dé c6 két luan 16 hon vé sy anh hudng tuwong tac ctia phan K va S dén ham luong
protein va lipit, két qua so sanh tuong quan giita liéu lvong K va S véi ham luong protein
va lipit trong hat lac & hinh 3.7 va 3.8 s& cho cach nhin da chiéu va khai quat hon.
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Cat Hiép - Bong xuén, r = 0,94

Cat Hiép - He thu, r = 0,86

Protein (%)

24,5
24.4
24,3 ./,/"/J—_‘
24,2
24,1
240 Kg K,O/ha
0 30 60 90 120

Protein (%0)

245
244
243
242 L D —
241
Kg K,O/ha

24,0 9%,

0 30 60 90 120

Céat Hanh - Bong xuan, r = 0,96

Cat Hanh - He thu, r = 0,90

Protein (%0)

24,5
24,4
24,3
24,2 '/'/‘/.
24,1
240 Kg K,O/ha
0 30 60 90 120

Protein (%0)

24,5
24.4
24,3
24,2 .//,,,,/4
24,1
Kg K,O/ha

24,0 2

0 30 60 90 120

Hinh 3.7. Méi twong quan giiza lieu leong K véi ham heong protein trong hat lac

Cét Hiép - bong xuan, r = 0,88

Cét Hiép - He thu, r=0,92

Protein (%)
24,5

24,4
24,3
24,2

24,1
Kg S/ha

45,0

24,0

0 15,0 30,0

Protein (%0)
24,5

24,4
24,3
24,2

24,1
Kg S/ha

24,0

[=)

15,0 30,0 45,0

Cét Hanh - Bong xuan, r = 0,83

Cat Hanh - Hé thu, r = 0,82

Protein (%0)

24,5
./ﬁ\‘

24,4
24,3
Kg S/ha

24,2
24,1
24,0

0 15 30 45

Protein (%0)
24,5

24.4
24.3
24,2 e

24,1
Kg S/ha

45

24,0

0 15 30

Hinh 3.8. Méi tiong quan giira lieu heong S véi ham lwong protein trong hat lac
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Két qua so sanh twong quan tai hinh 3.7 cho thdy, twong quan giita liéu luong K
va ham luong protein trong hat lac 13 twong quan tuyén tinh thuan, khi tang liéu luong
K thi ham luwong protein trong hat lac ting. Hé sb tuong quan & cac dia diém va mia vu
khac nhau bién dong tir 0,86 - 0,96 da khang dinh mtc do twong quan giira lidu luong
K va ham lugng protein trong hat lac 1a twong quan chat.

Tuong tir, két qua so sanh tuong quan giira liéu luong S va ham luong protein ¢
hinh 3.8 ciing chi ra, twong quan giira liéu luong S va ham lwong protein trong hat lac
1a twong quan tuyén tinh thuan, cd hé sé trong quan bién dong tir 0,82 - 0,92 di khang
dinh muc do twong quan giira lidu luong S va ham lugng protein 14 twong quan chit.

Déi vai chi tiéu lipit, két qua phan tich twong quan giira liéu lvong K va ham
luong lipit trong hat lac tai hinh 3.9 cho thdy, twong quan giira liéu luong K va ham
luong lipit trong hat lac 13 twong quan tuyén tinh thuan, khi ting liéu luong K thi ham
luong lipit trong hat lac ting; hé 6 r ¢ cac dia diém va mua vu khac nhau bién dong tur
0,85 - 0,98 da khang dinh muc d6 twong quan giita licu luong K va ham luong lipit la
tuong quan chat.

Két qua so sanh twong quan gitra liéu luong S va ham luong lipit tai hinh 3.10 da
chi ra, gitra liéu lwong S va ham lugng lipit trong hat lac ¢c6 méi twong quan tuyén tinh
thuan va muc d6 tuong quan chat (r = 0,88 + 0,96).

Cét Hiép - bong xuan, r=0,93 Cat Hiép - He thu, r = 0,85
Lipit (%) Lipit (%)
53,0 53,0
52,5 ./#,1,/'-"“‘ 52,5
52,0 52,0
51,5 51,5 ®
Kg K,0O/ha ¢ Kg K,0O/ha
51,0 51,0
0 30 60 90 120 0 30 60 90 120
Céat Hanh - Bong xuan, r= 0,91 Cat Hanh - Hé thu, r = 0,98
Lipit (%) Lipit (%)
53,0 53,0
52,5 52,5
52,0 .//'/_.§. 52,0
51,5 51,5 ?/'/-/'
Kg K,O/ha
51,0 9% 510 Kg K,O/ha
0 30 60 90 120 0 30 60 90 120

Hinh 3.9. Méi firong quan giiza lieu lirong phan K véi ham leong lipit trong hat lac
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Cét Hiép - bong xuan, r= 0,95 Cat Hiép - He thu, r = 0,88
Lipit (%) Lipit (%)
53,0 53,0
52,5 .—»/’"//‘/_’ 52,5
52,0 52,0
51,5 51,5
Kg S/ha Kg S/ha
51,0 51,0
0 15 30 45 0 15 30 45
Céat Hanh - Bong xuan, r = 0,90 Cat Hanh - He thu, r = 0,96
Lipit (%) Lipit (%)
53,0 53,0
52,5 52,5
52,0 52,0
51,5 51,5 T/"’_d’—_‘
510 Kg S/ha 51.0 Kg S/ha
0 15 30 45 0 15 30 45

Hinh 3.10. Méi twong quan giiza liéu lirong S véi ham heong lipit trong hat lac

Nhu vay, khi tang liéu luong K va S thi ham lugng protein va lipit trong hat lac
tang va dat cao nhat ¢ liéu lugng bon 90 - 120 kg K20/ha két hop vai 30 - 45 kg S/ha,
turong quan giira liéu lwong K va S véi ham lwong protein va lipit trong hat lac 13 twong
quan tuyén tinh thuan véi mirc do twong quan chat.

Két qua nghién ciu vé anh huéng cua K va S dén chét luong lac ctia mot s6 tac
gia khac cling cho két luan twong dong: két qua nghién ctu cua Patel et al. (2018) [145]
trén dat cat nhiéu mon tai An Do, Naiknaware et al. (2015) [135], Yadav et al. (2019)
[186], Yadav (2016) [185], Pham Vin Thiéu (2002) [54].

3.2.6. Anh hwéng cia liéu lwong K va S dén ham lwong K va S trong than 14 va qua
ciia cay lac trén dat cat bién

Ham luong cac nguyén té dinh dudng khoang co trong cay danh gia kha ning hut
dinh dudng cua cdy tréng trong qua trinh sinh truéng va phat trién, nd phu thudc vao dac
tinh cua cay ham luong nguyén t6 dinh dudng co trong dét va lugng dinh dudng dugc bd
sung thong qua bon phan. Két qua phan tich ham lwong K20 va S trong than 14 lac duéi
su anh huong cua liéu luong bon K va S khac nhau duoc trinh bay tai bang 3.12.


https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Naiknaware%2c+M.+D.%22

Bdng 3.12. Anh hwong cua liéu lwong K va S dén ham lwong K va S trong than 14 lac
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Liéu lwgng | Liéu lwgng Vu DPong xuian Vu He thu

K20 S

(kg/ha) (kg/ha) K20 (%) S (%) K20 (%) S (%)
Xa Cét Higp
0 1,62 0,40 1,51 0,38
15 1,63 0,42 1,54 0,40
° 30 1,65 0,45 1,54 0,43
45 1,65 0,46 1,53 0,44
0 1,69 0,41 1,55 0,40
15 1,70 0,43 1,59 0,42
°0 30 1,71 0,46 1,63 0,44
45 1,71 0,47 1,63 0,45
0 1,72 0,43 1,64 0,41
15 1,75 0,43 1,66 0,45
% 30 1,78 0,48 1,69 0,47
45 1,78 0,48 1,70 0,46
0 1,74 0,44 1,66 0,42
15 1,75 0,47 1,67 0,44
120
30 1,78 0,48 1,71 0,46
45 1,79 0,49 1,71 0,46
Xa Cat Hanh

0 1,52 0,38 1,38 0,35
15 1,55 0,39 1,40 0,37
° 30 1,55 0,42 1,42 0,39
45 1,54 0,42 1,42 0,41
0 1,57 0,40 1,45 0,36
15 1,60 0,42 1,47 0,38
°0 30 1,62 0,45 1,47 0,43
45 1,63 0,45 1,48 0,43
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Liéu lwong Liéu lwong Vu Dong xuin Vu He thu

K20 S

(kg/ha) (kg/ha) K20 (%) S (%) K20 (%) S (%)

0 1,61 0,40 1,55 0,37

15 1,63 0,43 1,58 0,40

% 30 1,65 0,46 1,61 0,44

45 1,66 0,47 1,62 0,45

0 1,63 0,41 1,58 0,38

120 15 1,64 0,42 1,61 0,41

30 1,66 0,44 1,62 0,45

45 1,66 0,46 1,62 0,45

Két qua phan tich duoc tong hop o bang 3.12 cho thay, ham luong KO trong
than 14 lac bién dong tir 1,38 - 1,79% va ham lwgng S bién dong tir 0,35 - 0,49%, kha
nang hap thu K20 va S cua cay lac & vu Pong xuan c6 xu hudng cao hon vy He thu.

Dbi voi ham luong K20 trong than 14 caa cay lac: ¢ cing mic bén S, ham luong
K20 trong than 14 cia cay lac da ting 2,65 - 6,54% khi tang liéu luong K tir O 1én 60 kg
K20/ha, khi tang mtrc bon K tir 0 1én 90 va 120 kg K2O/ha thi ham lwong K20 trong than
14 ting twong tng 12 5,16 - 14,08% va 5,81 - 15,0%, khi ting liéu luong K tir 60 1&n 90 va
120 kg K20/ha thi ham lugng K20 trong thén 14 lac tang twong ttng 1,78 - 9,52% va 1,84
- 10,2%, khi ting liéu luong K tir 90 1&én 120 kg K2O/ha thi ham luong K20 trong than Ia
lac ting khong dang ké (0 - 1,94%). O cuing muc bon K, khi tang liéu lwong S tir O 1&n 15,
30 va 45 kg S/ha thi ham lugng K20 trong than 14 caa cay lac tang twong (ng la 0,57 -
2,58%, 1,18 - 5,16% va 1,18 - 5,16%, khi tang mac bon S tir 15 1én 30 va 45 kg S/ha thi
ham luong K20 trong than 14 lac khong ting hodc ting khong dang ké.

Déi v6i ham luogng S trong than 14 cua cay lac: & cing mac bon K, khi tang lidu
luong S tir 0 1én 15 kg S/ha thi ham Iugng S trong than 14 lac tang 0 - 9,76%; ham lugng
S trong than 14 d tang 9,09 - 19,44% khi ting liéu luong S tir 0 1én 30 kg S/ha va ting
9,52 - 19,44% khi tang liéu lugng S tir 0 1én 45 kg S/ha; khi ting liéu luong S tir 15 1én
30 va 45 kg S/ha thi ham lugng S trong than Ia lac tang tuwong tng 2,13 - 13,16% va
4,26 - 21,62%; khi tang lidu luong S tir 30 1én 45 kg S/ha thi ham lwong S trong than 14
lac khong ting hoic ting khong dang ké. O ciing mirc bon S, khi tang liéu lwong K tir 0
I€n 60, 90 va 120 kg K20O/ha ham lugng S trong than 14 lac tang tuong ttng 2,17 - 10,26%,
2,38 - 12,82% va 4,55 - 15,38%; khi ting liéu lugng K tir 60 1én 90 va 120 kg K.O/ha
thi ham luong S trong than 14 lac ting tuong ung 0 - 7,14% va 2,22 - 9,3%; khi tang liéu



lwgng K tir 90 18n 120 kg K2O/ha thi ham lwong S trong than 14 lac & mot sé cong thic
khong tang hoac giam.

K va S duoc cay lac hap thu va tich lily trong than 14, dén giai doan hinh thanh
va phét trién qua, mot phan K va S duoc van chuyén vé qua dé gitp cay lac tong hop
cac hop chat hiru co trong qua lac. Két qua phan tich ham lwgng K20 va S trong qua lac
dué6i sy anh huong cua lidu lwong K va S khac nhau duoc téng hop tai bang 3.13.

Bdang 3.13. Anh huong cua lieu heong K va S dén ham lwong K va S trong qud lac

Liéu lwong Liéu lwong Vu Pong xuan Vu He thu
K20 S
(kg/ha) (kg/ha) K20 (%) S (%) K20 (%) S (%)
Xa Cat Hi¢p
0 0,16 0,54 0,16 0,50
15 0,16 0,58 0,16 0,53
° 30 0,16 0,62 0,17 0,57
45 0,17 0,63 0,16 0,57
0 0,17 0,56 0,17 0,51
15 0,18 0,59 0,18 0,56
°0 30 0,18 0,62 0,18 0,58
45 0,19 0,62 0,19 0,60
0 0,20 0,55 0,19 0,52
15 0,22 0,61 0,21 0,54
% 30 0,22 0,64 0,22 0,58
45 0,24 0,65 0,22 0,59
0 0,21 0,58 0,21 0,51
120 15 0,22 0,60 0,22 0,54
30 0,22 0,63 0,23 0,59
45 0,24 0,64 0,23 0,60
Xa Céat Hanh
0 0,17 0,52 0,15 0,51
0 15 0,18 0,55 0,16 0,54
30 0,19 0,57 0,17 0,58
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Liéu lwong Liéu lwong Vu Pong xuan Vu He thu

K20 S

(kg/ha) (kg/ha) K20 (%) S (%) K20 (%) S (%)

45 0,19 0,58 0,16 0,59

0 0,18 0,53 0,16 0,53

15 0,19 0,56 0,17 0,57

°0 30 0,21 0,59 0,18 0,61

45 0,21 0,58 0,18 0,62

0 0,21 0,52 0,17 0,53

15 0,22 0,56 0,19 0,56

% 30 0,24 0,59 0,20 0,62

45 0,24 0,59 0,21 0,63

0 0,19 0,54 0,17 0,52

120 15 0,22 0,55 0,19 0,55

30 0,23 0,59 0,19 0,60

45 0,23 0,59 0,20 0,61

Két qua phan tich ham luong K20 va S trong qua lac ¢ bang 3.13 cho thiy, ham
lugng K20 trong qua lac bién dong trong khoang 0,15 - 0,24%, ham luong S trong qua
lac bién dong trong khoang 0,5 - 0,65%, khi tang liéu luong K va S thi ham lugng K20
va S trong qua lac c6 xu hudng tang.

Déi véi chi tiéu ham lugng K20 trong qua lac & cuing mic phan bon S: khi ting
licu lugng K tir 0 1&n 60 kg K2O/ha thi ham lugng KO trong qua lac ting 5,56 - 18,75%;
ham lugng K20 trong qua lac ciing ting 13,33 - 41,18% khi tang liéu luong K tir 0 1én
90 kg K20/ha va ting 11,76 - 43,75% khi tang lidu luong K tir 0 18n 120 kg K20/ha; khi
tang lidu luong K tir 60 18n 90 va 120 kg K2O/ha thi ham lugng K20 trong qua lac ciing
tang tuong tng tur 11,11 - 26,32% va 5,56 - 27,78%; khi tang lugng bon K tir 90 1én 120
kg K20/ha thi ham luong K20 trong qua lac khong tang hoic ting khong dang ké. O
cling mirc bon K; khi tang liéu lugng S trong khoang tir 0 - 45 kg S/ha thi ham luong
K20 trong qua lac & mot sé cong thie di ting dang ké.

Tuong ty, d6i véi chi tiéu ham lwong S trong qua lac. O ciing mic bon K: khi
tang liéu lwong S tir 0 1én 15 kg S/ha, ham luong S trong qua lac ting 1,85 - 10,91%;
khi ting lidu legng S tir 0 18n 30 va 45 kg S/ha, ham lwong S trong qua lac ting tuong
ung 8,62 - 16,98% va 9,26 - 18,87%; ham lugng S trong qua lac cling tang twong Gng
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3,57 - 10,71% va 3,57 - 12,5% khi tang lidu lugng S tr 15 1€n 30 va 45 kg S/ha; khi tang
lidu lvong S tir 30 1én 45 kg S/ha, ham lwong S trong qua lac chi tang 0 - 1,75%. O ciing
muc bon S, khi tang lidu luong K tir 0 18n 60 kg K2O/ha thi ham luong S trong qua lac
cling tang 0 - 5,66%; ham lugng S trong qua lac cling tang tuong tng 0 - 6,9% va O -
7,41% khi tang liéu lugng K tir 60 18n 90 va 120 kg K,O/ha.

Nhu vdy, ham lwong K20 va S trong than 14 va qua lac ting khi ting liéu lwong
K va S, ham luong K20 va S trong qua lac dat cao nhat & cac mac bon K 12 90 - 120 kg
K2O/ha va S 1a 30 - 45 kg S/ha. C6 su tuong tac qua lai giira liéu luong bon K va S voi
ham luong S va K trong than 14 va qua lac.

Mot sb nghién cttu khac vé anh huéng caa bon K va S dén ham luong K va S
trong cay lac ciing di dua ra cac két luan tuong ty 12 Poonia et al. (2013) [146], Patel
and Zinzala (2018) [143], Noman et al. (2015) [138], Gupta and Jain (2009) [99],
Sakarvadia et al. (2009) [156], Nguyén Thi Hién va cs. (2001) [24].

3.2.7. Anh hwéng cia lidu lwgng K va S dén chi sé thu hoach, hiéu suat nong hec
va hiéu suat sir dung K va S trong phan bon caa lac trén dat cat bién

Chi sb thu hoach caa méot nguyén té dinh dudng trong phan bon (HI) ddi véi cay
lac 12 ty Ié giita ham lwong nguyén té dé trong qua lac so véi tong ham lwong nguyén to
dinh dudng d6 trong sinh khdi cua cdy lac. Hiéu suat ndng hoc cua nguyén té dinh dudng
trong phan bon (RIE) 1a ty Ié gitra lugng nguyén té d6 ma cay tréng hap thu dé tao sinh
khdi so véi khéi Iwong san pham chinh cua cay trong. Tuong tu, hiéu suat sir dung
nguyén t6 dinh dudng trong phan bon (RE) la ty 1¢ gitra lwong nguyén té dinh dudng c6
trong sinh khdi khi thu hoach so véi lugng nguyén té dinh dudng cé trong phan khoang
bon vao dat. Két qua nghién ciru va tong hop su anh huang cua lidu lugng K va S dén
chi s6 thu hoach, hiéu suat néng hoc va hiéu suat sir dung K trong phan bén cuaa lac duoc
trinh bay dudi bang 3.14 va bang 3.15.

Bdang 3.14. Anh hwong cua liéu heong K va S dén chi so thu hoach,
hiéu sudt ndng hoc va hiéu sudt si dung K trong phan bon cua lac vu Péng xudn

IELegurg(c?)r/Eal)( L'(efglgﬁg ) Hlk RIEk (%) REk (%)
X& Cét Higp
0 0,059 271 )
15 0,057 2.78 _
’ 30 0,063 255 ]
45 0,067 2,53 ]
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'E:(eg“é‘:g?ﬁa')( L'(e;glg/‘i]rg S Hik RIEk (%) REk (%)
0 0,065 2,63 18,75
15 0,067 2,68 21,70
°0 30 0,067 2,68 27.85
45 0,071 267 25,92
0 0,075 2,67 26,35
15 0,080 2,73 28,83
%0 30 0,084 2,63 32,54
45 0,090 2,68 34,00
0 0,075 2,80 2379
20 15 0,079 279 24,00
30 0,083 2,64 24.77
45 0,091 2,65 24,83
Xa Cat Hanh
0 0,054 3,14 i
15 0,059 3,04 ]
° 30 0,065 2,93 i
45 0,065 291 i
0 0,060 3,01 11,03
15 0,064 2,96 15,47
°0 30 0,073 2,89 19,39
45 0,071 2,98 2593
0 0,064 3,29 26,93
15 0,072 3,06 26,37
% 30 0,082 2,94 3113
45 0,081 2,96 30,85
0 0,060 3,16 21,26
0 15 0,072 3,04 22.40
30 0,079 291 2291
45 0,081 2,83 22.98
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Két qua trinh bay tai bang 3.14 cho thiy, di vai cay lac trong trén dat cat bién o
vu Pong xudn, chi s6 thu hoach K (Hlk) da tang khi tang liéu luong K va dat cao nhat &
lidu luong 90 - 120 kg K2O/ha; & ciing muc bon K, khi tang lidu lwong S thi chi s6 Hlk
cling ting va dat cao nhat ¢ liéu luong 30 - 45 kg S/ha. Hiéu suat nong hoc caa phan
bon K (RIEk) cua cay lac vu Pong xudn bién dong tir 2,53 - 3,29%, gia tri RIEk tai x&
Cat Hiép co xu hudng ting khi ting lidu luong K nhung gia tri RIE chua thé hién ting
rd o x& Cat Hanh.

Tuong ty, hiéu suat st dung phan bon K (REx) cua cay lac vu Pong xuan bién
dong tur 11,03 - 34,0%, gia tri RExk & muc bon 60 kg K2O/ha dat trung binh 17,96 -
23,56%, khi tang liéu lugng K 1én 90 kg K2O/ha thi gia tri REk dat cao nhat (28,82 -
30,43%) nhung khi ting liéu luong bon 1&n 120 kg K2O/ha thi gié tri REk cua cay lac
giam con 22,98 - 24,35%. Ngoai ra, & cling mirc phan bon K, hiéu suat sir dung K cua
cay lac ciling tang khi ting liéu lugng phan S,

Bdang 3.15. Anh hwong cua liéu lwong K va S dén chi sé thu hoach,
hiéu sudt ndng hoc va hiéu sudt si dung K trong phan bon cua lac vy He thu

L(:gu;gg?ﬁalf L'(el:'glg/‘{g S Hik RIEK (%) REk (%)
X& Cat Hiép
0 0,046 3,52 i
15 0,044 3,66 i
° 30 0,048 3,54 i
45 0,044 3,61 i
0 0,048 3,54 13,66
15 0,050 3,58 9,93
%0 30 0,048 3,73 20,43
45 0,050 3,79 19,51
0 0,051 3,71 22,06
15 0,056 3,78 2230
% 30 0,059 3,71 26,12
45 0,061 3,58 20,94
. 0 0,056 3,74 17,46
15 0,058 3,82 17,92
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'E:(eg“é‘:’g?ﬁa;( L'(el:'glg/‘i;g S Hik RIEk (%) REk (%)
30 0,062 3,70 19,49
45 0,062 3,70 18,18
Xa Céat Hanh

0 0,048 3,10 i
15 0,051 3,13 i

° 30 0,055 3,07 i
45 0,053 3,04 i
0 0,054 2,95 11,81
15 0,056 3,03 13,11

°0 30 0,060 3,01 12,51
45 0,058 3,11 16,83
0 0,056 3,05 18,65
15 0,059 3,23 21,99

% 30 0,064 3,13 21,51
45 0,067 3,12 21,05
0 0,053 3,19 16,47

0 15 0,059 3,22 16,44
30 0,061 3,12 16,12
45 0,065 3,07 16,16

Két qua & bang 3.15 chi ra, chi s6 Hlk cua cay lac trén dét cat bién ¢ vy He thu dao
dong tir 0,044 - 0,062; khi tang liéu luong K thi chi sb Hik cua cay lac ting va dat cao
nhat & mtic bon 90 - 120 kg K2O/ha; & cling mirc bon K, khi tang liéu lugng S thi chi s6
Hlk cta cay lac cling ting va tang 6n dinh & cac muc bon K 12 90 va 120 kg K,O/ha.

Hiéu suat ndng hoc cua phan bon K (RIEk) cua cdy lac vu Hé thu bién dong tir
2,95 - 3,82; khi tang liéu luong K, hiéu suat RIEk ting va dat cao nhat & lidu luong 120
kg K20/ha; & ciing muc bén K, khi ting lidu lwong S thi hiéu suat RIEk caa cay lac ciing
c6 xu hudng tang.

Hiéu suat sir dung K trong phan bon (REk) cua cay lac vy Hé thu dao dong tir
9,93 - 26,12%; khi tang liéu luong K thi hiéu suit REk cua cay lac ting va dat cao nhat
& lidu lwong 90 kg K2O/ha, khi tang liéu lugng K I18n 120 kg K2O/ha thi hiéu suit REx
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cua cay lac vu Heé thu giam; & cling mic bén K, khi tang liéu lwgng S thi hiéu suat REk
cua cay lac vu He thu ciing tang.

Tuong tu, két qua tdng hop va danh gia anh huong cua liéu luong K va S dén chi
s6 thu hoach (Hls), hiéu suat néng hoc (RIEs) va hiéu suat sir dung S (REs) trong phan

bon cua cdy lac dugc trinh bay dudi bang 3.16 va bang 3.17.

Bdng 3.16. Anh hwong cua liéu lwong K va S dén chi so thu hoach,
hiéu sudt ndng hoc va hiéu sudt siz dung S trong phan bon cua lac vu Péng xudn

L'Z‘(‘g“;";; K '(‘lg“é‘:g;}?a)s His RIEs (%) REs (%)
Xa Cat Hiép
0 0,461 117 i
15 0,462 1,26 24,06
0 30 0,487 1,27 20,66
45 0,489 1,29 2212
0 0,484 1,16 i
15 0,482 1,22 28,97
%0 30 0,480 1,29 33,54
45 0,477 1,30 2277
0 0,471 1,17 i
15 0,497 1,23 28,59
% 30 0,496 1,29 30,18
45 0,497 131 2746
0 0,469 1,24 ]
0 15 0,465 1,29 30,34
30 0,491 1,28 30,03
45 0,492 1,30 21,69
Xa Cat Hanh
0 0,412 1,26 i
15 0,433 1,27 18,89
0 30 0,434 131 24.15
45 0,439 1,32 16,64
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L'?;gl‘;’:; K '(‘lg“é‘z‘g?r?a)s His RIEs (%) REs (%)

0 0,424 1,25 :
15 0,435 1,29 20,67

%0 30 0,442 1,34 33,34
45 0,432 1,34 2342
0 0,405 1,28 i
15 0.428 131 34.43

%0 30 0,439 1,34 40.41
45 0,434 1,36 26,78
0 0,420 1,29 i

0 15 0,432 127 2243
30 0,454 1,30 2003
45 0,450 131 22,66

Két qua danh gia anh huong cua liéu luong K va S dén Hls, RIEs va REs cua cay
lac tai bang 3.16 cho thay: chi sé thu hoach S cua cdy lac vu Pong xuin dao dong tir
0,405 - 0,497; khi tang liéu lwong phan S trong khoang 0 - 45 kg S/ha thi chi s6 Hls cia
cay lac ting va dat cao nhat & mac bon 30 kg S/ha; ¢ cling mic bon S, khi ting lidu
lwong K thi chi s6 Hls cua cay lac c6 xu huéng ting. Hiéu suat RIEs cua cay lac vu Pong
Xuan bién dong tir 1,16 - 136%; khi ting liéu lugng S trong khoang 0 - 45 kg S/ha thi
hiéu suat RIEs tang; & cing muac phan bon S, hiéu suat RIEs c6 xu hudng ting khi ting
lidu lwong phan K. Tuong tu, hiéu suat sir dung S trong phan bon (REs) cua cay lac vu
Poéng xuan bién dong tir 16,64 - 40,41%: hiéu suat REs cua cay lac ting khi ting liéu
lugng phan S va dat cao nhat ¢ lidu lugng 30 kg S/ha, khi tang liéu luong S 1én 45 kg
S/ha thi hiéu suat REs cua cay lac giam; & cing mac bon S, khi tang liéu luong K thi
hiéu suit REs cua cay lac ciing c6 xu hudng ting va dat cao nhat ¢ liéu lwong 90 kg
K.0/ha két hop véi 30 kg S/ha.

Két qua tong hop va danh gia anh huéng cua liéu lwong K va S dén chi sé thu
hoach (Hls), hiéu suat néng hoc ciia S (RIEs) va hiéu suat sir dung S (REs) trong phan
bon cua cay lac ¢ bang 3.17 cho thay: cay lac trong trén dat cat bién ¢ vu He thu, chi sé
Hls bién dong tir 0,358 - 0,438, hiéu suat RIEs bién dong tir 1,22 - 1,59 va hiéu suit REs
dat 15,05 - 30,5%.

Chi s6 Hls cua cdy lac vy He thu tang khi ting lidu luong S va dat cao nhat o liéu
luong 30 - 45 kg S/ha; ¢ cling mirc bon S, khi tang liéu lugng K thi chi s Hls cua cay
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hudng giam.
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Bdng 3.17. Anh hueng cua liéu lwong phan S dén chi sé thu hoach,
hiéu sudt ndng hoc va hiéu sudt siz dung S trong phan bon cua lac vy He thu

L'?;gl‘;":; K '(‘lg“é‘z‘g?r?a)s His RIEs (%) REs (%)
Xa Cat Hiép
0 0,372 1,34 i
15 0,368 1,44 22.16
0 30 0,377 151 21,87
45 0,365 1,56 17,28
0 0,370 1,38 i
15 0,384 1,46 20,57
°0 30 0,377 1,54 22,86
45 0,377 1,59 18,00
0 0,372 1,40 ]
15 0,358 1,51 30,50
% 30 0,374 1,55 28,56
45 0,393 1,50 16,49
0 0,364 1,40 ]
0 15 0,363 1,49 27,03
30 0,387 1,52 2557
45 0,392 1,53 17,88
Xa Cat Hanh
0 0,405 1,26 i
15 0,407 1,33 17,36
° 30 0,421 1,38 19,18
45 0,415 1,42 15,05
0 0,434 1,22 i
60 15 0,435 131 20,65
30 0,424 1,44 2571
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L'?L‘gl‘;’:; K '(‘lg“é‘z‘g?r?a)s His RIEs (%) REs (%)

45 0,421 1,47 18,82
0 0,436 1,22 i
15 0,421 1,33 25,01

% 30 0,436 1,42 28,39
45 0,438 1,44 19,49
0 0,417 1,25 i

0 15 0,416 1,32 20,30
30 0,424 141 26,35
45 0,433 141 18,16

Hiéu suat ndng hoc caa phan bon S ddi véi cay lac vu He thu tang 5,56 - 9,02%
khi ting liéu lwong S tir 0 1én 15 kg S/ha; khi tang lidu luong S tir 0 18n 30 va 45 kg S/ha
hiéu suat RIEs tang twong ng 8,57 - 18,03% va 7,14 - 20,49; khi tang liéu lugng S tir
15 1én 30 va 45 kg S/ha thi hiéu suat RIEs ciing ting nhung khi ting liéu lwong S tir 30
lén 45 kg S thi hiéu suat RIEs ting khong dang ké.

Hiéu suét sir dung S trong phan bén cua cay lac trén dat cat bién & vy Heé thu da
tang khi ting lidu luong S dén 30 kg S/ha, khi tiang lidu luong 18n 45 kg S/ha thi hiéu
suit REs cua cay lac da giam con trung binh tir 17,41 - 17,88%. O cac muc bon S 1a 15
va 30 kg S/ha, hiéu suat REs cua cay lac ting khi tang liéu lwong K va dat cao nhat &
muc bon 90 kg K,O/ha, hiéu suat REs giam khi tang muc bon 1én 120 kg K.O/ha.

Nhu vay, d6i véi cay lac trong trén dat cat bién; chi s6 thu hoach K va S tang khi
tang lidu lugng K va S, chi s6 Hlk va Hls dat cao nhat ¢ liéu lwong K 12 90 - 120 kg
K.O/ha va liéu lugng S 1a 30 - 45 kg S/ha; hiéu suat ndng hoc ciia phan bon K ting khi
tang liéu luong K, hiéu suat ndng hoc cia phan bén S ting khi ting lidu lwong S, hiéu
suit néng hoc ctia phan bén K va S ciing ting khi ting lidu lwong S va K; hiéu suét sir
dung K trong phan bon dat cao nhat ¢ liéu luong K 1a 90 kg K2O/ha (vu Pong xuan dat
28,82 - 30,43% va Hé thu dat 20,8 - 22,85%), hiéu suat sir dung S trong phan bén dat
cao nhit ¢ lidu lugng S 1a 30 kg S/ha (vu Dong xuan dat 33,1 - 31,73% va He thu dat
24,72 - 24,91%).

3.2.8. Anh hwéng cia lidu lwong K va S dén tinh chat dat sau khi trong lac trén dat
cat bién

Liéu lwong phan bon hop ly khdng chi cung cdp du dinh dudng cho cay trong
sinh truéng phat trién tét, nang suat, chat lwong va hiéu qua kinh té cao ma con can phai
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chu ¥ dén duy tri va cai tao do phi cua dat sau mdi vu canh tac. Két qua phan tich ham
lwong K va S trong dat sau thi nghiém dudi sy anh huéng cua liéu lwgng K va S dén cay

lac trén dat cat bién dugc trinh bay dudi bang 3.18.

Bdng 3.18. Anh hwong cua liéu lwong K va S dén tinh chdr ddt sau khi trong lac

Lidu Lidu Vu Pong xuin Vu Hé thu
lwong | lwen KO | SOs* K:O | SO4?
< Og Sg K:O | SO (r;g/ (m;/ K:O | SOZ (njg/ (m;/
(kg/ha) | (kg/ha) %0) | (0) 100g) | 100g) %0) | %) 100g) | 100g)

Xa Cat Hiép
0 |0042|0,028| 453 | 1,23 | 0,040 | 0,026 | 4,40 | 1,11
15 0,041 0,030 | 452 | 1,21 | 0,038 | 0,030 | 433 | 1,13
° 30 | 0041|0029 | 451 | 1,26 | 0,039 | 0,032 | 4,34 | 1,16
45 | 0,040 [ 0,031 | 451 | 1,28 | 0,039 | 0,033 | 4,33 | 1,23
0 |0046|0,027| 515 | 1,20 | 0,048 | 0,026 | 523 | 1,15
15 |0,045|0,028 | 508 | 1,15 | 0,047 | 0,031 | 511 | 1,16
°0 30 |0,044|0,030| 507 | 1,18 | 0,047 | 0,031 | 510 | 1,19
45 | 0,045 (0,032 | 510 | 1,22 | 0,048 | 0,033 | 513 | 1,20
0 |0047 0,026 | 556 | 1,16 | 0,047 | 0,025 | 564 | 1,09
15 0,049 | 0,028 | 549 | 1,14 | 0,049 | 0,029 | 551 | 1,13
% 30 |0,045|0,027 | 542 | 1,14 | 0,049 | 0,029 | 548 | 1,21
45 | 0,046 | 0,027 | 543 | 1,19 | 0,051 | 0,031 | 549 | 1,25
0 |0049|0,025| 572 | 1,08 | 0,049 | 0,022 | 578 | 1,07
15 0,046 | 0,027 | 557 | 1,13 | 0,052 | 0,028 | 564 | 1,16
120 30 | 0,046 | 0,027 | 560 | 1,15 | 0,054 | 0,028 | 565 | 1,20
45 | 0,047 (0,029 | 562 | 1,15 | 0,053 | 0,032 | 565 | 1,18
Xa Cat Hanh

0 |0034|0023| 414 | 1,16 | 0,037 | 0,018 | 435 | 1,12
15 0,033 0,026 | 4,10 | 1,14 | 0,036 | 0,025 | 427 | 1,11
° 30 |0,032|0026| 412 | 1,18 | 0,034 | 0,027 | 4,25 | 1,17
45 0,033 (0,028| 4,11 | 1,21 | 0,034 | 0,027 | 4,24 | 1,17
60 0 |0036|0021| 448 | 1,11 | 0,039 | 0,019 | 515 | 1,06
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Lidu Lidu Vu Dong xuin Vu He thu
lwgng | lwgn K:O | SO KO | SO
ong 9 KO | SO 2 4 KO | SO 2 4
K20 S (mg/ | (mg/ (mg/ | (mg/
(%) | (%) (%) | (%)
(kg/ha) | (kg/ha) 100g) | 100g) 100g) | 100g)

15 0,035 | 0,025 | 4,43 1,12 | 0,086 | 0,029 | 510 | 1,15

30 0,035 | 0,027 | 4,42 1,15 | 0,037 | 0,029 | 5,08 | 1,15

45 0,036 | 0,029 | 4,45 1,17 | 0,036 | 0,028 | 5,07 | 1,19

0 0,038 | 0,020 | 5,06 1,08 | 0,038 | 0,018 | 548 | 1,05

15 0,039 | 0,025 | 4,83 1,10 | 0,038 | 0,024 | 532 | 1,12

% 30 0,036 | 0,028 | 4,80 1,13 | 0,036 | 0,024 | 5,30 | 1,15
45 0,036 | 0,027 | 4,81 1,15 | 0,036 | 0,026 | 528 | 1,16
0 0,042 | 0,021 | 5,45 1,09 | 0,041 | 0,017 | 5,64 | 1,02
120 15 0,040 | 0,023 | 5,31 1,12 | 0,039 | 0,026 | 547 | 1,09

30 0,043 | 0,024 | 5,28 1,14 | 0,037 | 0,026 | 548 | 1,16

45 0,044 | 0,026 | 5,30 1,17 | 0,040 | 0,025 | 545 | 1,16

Két qua phan tich mau dat sau thi nghiém trinh bay ¢ bang 3.18 da chi ra, ham
luong dinh dudng K va S téng sb trong dat sau thi nghiém ¢ cac céng thic ¢6 bén phan
K va S da khong bi giam hut va c6 xu hudng tang dan khi tang liéu luong K va S.

Ham luong KO dé tiéu trong dat cét bién sau trong lac chi bién dong tir 4,1 -
5,78 mg K20/100 gam dat, khi bon bo sung phan K ¢ lidu luong tir 60 - 120 kg K2O/ha
thi ham luong K20 d@ tiéu trong dat sau mot vu trong lac da dwoc cai thién dang ké va
dat cao nhat & mic bon 120 kg K2O/ha (tang 1,05 - 1,38 mg K20/100 gam dét so véi
khéng bon).

Ham lugng S d@ tiéu trong dat cat bién sau trong lac bién dong tir 1,02 - 1,28 mg
SO04%/100 gam dit, & cac cdng thizc c6 bon phan S véi liu lugng tir 15 - 45 kg S/ha thi
ham lwong SO4% trong dat sau mot vu trong lac da duoc cai thién dang ké va dat cao
nhat & cong thirc bon 45 kg S/ha (tang 0,02 - 0,16 mg SO4%/100 gam dat so véi khdng
bon bd sung phan S).

Nhu vy, ham luong K va S trong dat cat bién trong lac da duoc duy tri va cai
thién dang keé khi tang liéu luong K va S 1én 120 kg K.O/ha va 45 kg S/ha.

Tir két qua nghién ctiru anh huong cua liéu luong K va S dén cay lac da xac dinh
duogc liéu lugng K va S hop ly cho cay lac trén dét cat bién tinh Binh Dinh 1a 90 kg
K2O/ha va 30 kg S/ha.
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Két qua nghién ciru xac dinh lidu lugng 90 kg K2O/ha 1a hop 1y ddi véi cay lac
trén dat cat bién tinh Binh Pinh ciing trong ddng vai cac két qua nghién ctu: Zhang et
al. (1996) [190] trén dat cat do, trén dét l0a c6 ngudn gdc tir dat do va dat cat man, Chang
(1996) [78], Vién Nghién ciu Cay cdng nghiép Guangdong - Trung Quéc [123], Lé
Thanh Bon (1997) [5] trén dat cat bién, Tran Thi An (2005) [1] trén dét cat bién tinh
Thanh Héa, Nguyén Thi Lién Hoa (1998) [26] trén d4t xam & Déng Nam B, Tran Thi
Thu Ha (2006) [22] trén dat ph sa, Nguyén Trong Thi va Nguyén Vin Bo (1999) [53]
trén dat bac mau phi sa ¢, Hoang Thi Thai Hoa et al. (2019) [105]. Bdng thoi cac
nghién ctu cua cac tac gia Dutta et al. (2015) [90], Hoang Thi Thai Hoa va cs. (2018)
[31] ciing da két luan, lidu lugng S hop 1y cho cay lac 1a 30 kg S/ha. Ngoai ra, két qua
nghién ciru cua Hoang Thi Thai Hoa va cs. (2019) [29] trén dat cét bién tinh Quang Nam
da xac dinh td hop phan bén hiéu qua cho cho 1,0 ha trong lac 1a 40 kg N + 90 kg P20s
+ 90 kg K20 + 30 kg S + 500 kg vdi + 8 tan phan chuong.

TOm lai: Liéu lwong phan K va S khac nhau c6 anh hudng dén sinh truong, phat
trién, ning suat va cac yéu té cau thanh ning suét, chat lvong va hiéu qua san xuat. Sau
hai vu nghién ctru trén hai dja diém khac nhau, dé tai da xac dinh duoc liéu lugng K va
S hop 1y d6i voéi cay lac trén dét cét bién tinh Binh Dinh 12 90 kg K20 va 30 kg S. Bon
90 kg K20 va 30 kg S trén nén phan bon 8 tin phan chudng + 40 kg N + 90 kg P2Os +
500 kg voi bot/ha cho cay lac trén dat cat bién da 1am ting chiéu cao cay, sé canh cap 1,
s6 lugng nét san, chi s dién tich 14, sinh khdi va giam ty 1& bénh hai. Do d6, tang tong
s6 qua va sé qua chic, nang suat lac vy Pong xuan ting 54,18 - 59,32% va He thu ting
41,4 - 50,0%, ham luong protein va lipit trong hat lac dat cao, hiéu suat phan K vu Pong
xuan dat 10,44 - 11,22 kg lac vo/kg K20 va He thu dat 6,0 - 6,44 kg lac vé/kg K20, higu
suit phan S vu Dong xuan dat 18,67 - 25,67 kg lac vo/kg S va He thu dat 9,0 - 11,0 kg
lac vo/kg S, hiéu suat sir dung K va S trong phan bén dat cao, tinh chat dat dugc duy tri,
ham luong K20 va SO4% dé tiéu trong dat dugc cai thién.

3.3. KET QUA NGHIEN CUU ANH HUONG CUA DANG PHAN BON K VA S BEN
CAY LAC TREN PAT CAT BIEN TINH BINH DINH

3.3.1. Anh hwéng cia dang phan bon K va S dén sinh truweéng va phat trién cia cay
lac trén dit cat bién

Két qua theo dBi anh huang cua dang phan bon K va S dén chiéu cao cay va sb
canh cip 1 cua cay lac trén dat cat bién duoc tong hop & bang 3.19.

Két qua theo ddi chiéu cao cay va sé canh cip 1 cua cay lac tai bang 3.19 cho thay,
chiéu cao cua cy lac trén dat cat bién dudi sy anh huong caa dang phan bon K va S khac
nhau bién dong tir 35,1 - 41,7 cm va dia diém thi nghiém tai xa Cét Hiép (38,0 - 41,7 cm)
cho két qua cao hon xa Cat Hanh (35,1 - 38,2 cm), s6 canh cap 1 bién dong tir 3,9 - 4,4
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canh/cay va su chénh léch gitra 2 dia diém thi nghiém va mua vu khéc nhau 1a khéng lon.
Chiéu cao cay va s canh cap 1 cua cy lac khong co sy sai khac vé mit thdng ké sinh hoc
khi thay d6i dang phan bon K va S. So véi cong thie dbi ching khdng bon phan K va S,
chiéu cao cay lac di ting 0,8 - 3,5% khi 4p dung lwong phan bon cia ngudi dan, ting 1,9
- 9,8% khi duoc bon bd sung 90 kg K2O/ha va 30 kg S/ha, nhung chiéu cao cua cay lac
chi c6 sai khéac vé& mit thong ké khi st dung K va S & dang phan bén K2SO.a.

Bing 3.19. Anh hwong cua dang phdn bén K va S dén

chiéu cao cay va sé canh cap 1 cua cay lac

Vu Pong xuin Vu He thu
Cong thitc | Chiéu cao cay S6 canh Chiéu cao cay S6 canh
(cm) cap 1/cay (cm) cap 1/cay
X& Cat Hiep
CT1 38,0P 4,12 36,8° 3,92
CT2 38,82 4,22 38,12 4,02
CT 3 41,4 4,3 30,6 4,22
CT4 41,72 4.4 40,4° 4,3
CT5 41,2% 4,22 39,0% 4,22
CT6 40,6 4,12 38,4% 4,12
CV (%) 5,05 5,53 4,74 512
LSDo,05 3,70 0,42 3,34 0,38
Xa Cét Hanh
CT1l 35,1° 4,02 36,8° 4,02
CT2 35,5% 4,12 37,1% 4,12
CT3 37,3%® 4,12 39,4% 4,32
CT4 38,22 4,22 39,82 4,32
CT5 37,1% 4,12 38,1% 4,22
CTo 36,6% 4,12 37,5% 4,28
CV (%) 4,18 4,39 4,28 5,16
LSDo,05 2,79 0,33 2,96 0,39

Tuong ty, két qua theo ddi su anh huéng cua dang phan bon K va S dén sé luong
ndt san ¢ giai doan ra hoa ro va hinh thanh qua cua cay lac duoc trinh bay & bang 3.20.

Két qua theo ddi sb luong ndt san cua cay lac trén dat cat bién trinh bay ¢ bang
3.20 cho thay:

O giai doan ra hoa ro, s6 lugng nét san caa cdy lac vy Pong xuan bién dong tir
75,8 - 131,5 nét san/cay, He thu bién dong tir 73,0 - 121,2 nét san/cay, dia diém thi
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nghiém tai x& Cét Hiép cho két qua cao hon xa Cat Hanh. Khi cay lac duoc bon b sung
phan K va S (CT2, CT3, CT4, CT5, CT6) thi sb lugng nét san & vu Pong xuan di ting
16,2 - 61,3%, vy Hé thu ting 15,0 - 62,9% va dat cao nhat & cong thirc bon 90 kg K20
va 30 kg S & dang phan bon K2SOsa, sai khac c6 y nghia thdng ké & muc do tin cay 95%.
So véi cong thirc phan bon ngudi dan dang ap dung (CT2), sé lugng nét san cua cay lac
d3 ting 12,4 - 38,8% va c6 sai khac théng ké khi sir dung K va S ¢ dang phan bén KClI
+ (NH4)2S04, K2S04, KCI + NPKS. Cac cong thirc ¢ cling mirc phan bon 90 kg K20 va
30 kg S (CT3, CT4, CT5, CT6), s6 lwong nét san cua cay lac dat cao nhat khi sir dung
phan bén & dang K2SO4 va ¢6 sai khac thdng ké so vai cac cong thirc sir dung K va S &
dang phan bén KCI + NPKS va KCI + lan super.

Bdng 3.20. Anh huwong cua dang phdn bon K va S dén sé lwong nét san cua cay lac

Pon vi tinh: sé nét san/cay

Pong xuin He thu

Cong thurc R GD hinh R GD hinh

GD ra hoaro . 3 GDP rahoaro . 3

’ thanh qua ’ thanh qua

Xa Cat Hi¢ép
CT1 83,8° 150,6¢ 81,5¢ 128,9¢
CT2 98,7¢ 164,0° 93,7¢ 147,8°¢
CT3 126,62 189,3° 115,6% 178,5%
CT4 131,52 212,92 121,28 186,72
CT>S 119,1%¢ 173,3¢ 110,0° 164,3"
CT®6 116,8¢ 169,1°¢ 100,1°¢ 162,3"
CV (%) 4,30 4,08 4,89 4,28
LSDo,05 8,83 13,11 9,22 12,56
Xa Cat Hanh
CT1 75,8° 145,74 73,0° 122,3¢
CT?2 88,14 152,3¢% 84,7¢ 136,8¢
CT3 107,4° 183,1° 103,7° 164,9?
CT4 122,32 209,72 118,9? 174,52
CT5 99,0¢ 177,1° 95,9 151,6°
CT®6 95,9¢ 163,4°¢ 90,7¢ 143,2¢
CV (%) 4,11 4,12 5,01 4,26

LSDo,05 7,33 12,89 8,61 11,55

Pén giai doan hinh thanh qua, sb lugng ndt san cua cay lac trén dat cat bién ¢ vu
Pong xuan bién dong tir 145,7 - 212,9 nét san/cay, He thu bién dong tir 122,3 - 186,7
nét san/cay, dia diém thi nghiém tai x& Cét Hiép cho két qua cao hon x& Cét Hanh. S
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luong nét san cua cay lac giai doan hinh thanh qua da tang 12,1 - 44,8% khi duoc bon
bd sung 90 kg K20 + 30 kg S/ha va dat cao nhat khi sir dung ¢ dang phan bon K2SO4
(dat 174,5 - 212,9 ndt san/cdy), sai khac c6 ¥ nghia thong ké & mire do tin cay 95%. So
sanh véi cong thire dbi chiing cua ngudi dan (CT2), sé lwong ndt san cua cay lac giai
doan hinh thanh qua ciling tang 15,4 - 37,7% khi st dung 90 kg K>O va 30 kg S ¢ dang
phan bon KCI + (NH4)2S04 va K2S04 & mirc do tin cay 95%.

Dang phan bon K va S khac nhau s& anh hudng dén sinh trudng caa cay lac trén
dat cat bién, chi sé dién tich & 1a mot trong nhitng chi tiéu quan trong danh gia stc sinh
truong cua cay. Két qua theo ddi sy anh huong cua dang phan bon K va S dén chi sb
dién tich 14 cua cay lac trén dét céat bién qua cac giai doan sinh truéng khéac nhau duoc
trinh bay ¢ bang 3.21.

Két qua theo ddi chi sb dién tich 1 cua cay lac ¢ bang 3.21 cho thay:

O giai doan phan canh, chi sé dién tich I cua cay lac vu Pong xuan bién dong tir
0,25 - 0,35 m? 14/m? dét, vu Heé thu bién dong 0,23 - 0,35 m? 14/m? dat va dia diém thi
nghiém tai x& Cét Hiép cho két qua cao hon xa Cat Hanh. O cling muc bon 90 kg K20
va 30 kg S, khi thay d6i cac dang phan bon K va S khac nhau thi chi sb dién tich 14 ciing
thay d6i nhung chwa thé hién rd sy sai khac vé mit théng ké sinh hoc. Tuy nhién, khi
bon bo sung 90 kg K20 va 30 kg S ¢ dang phan bon K.SO4 (CT4) cay lac di cho chi s6
dién tich 14 ting 10,35 - 35,04% so véi cong thac ddi chiing khéng bon K va S (CT1) ¢
murc d¢ tin cay 95%.

Dén giai doan ra hoa ro, chi sb dién tich 14 cua cdy lac vu Pong xuan bién dong
tir 2,04 - 2,5 m? l&/m? dat va dia diém thi nghiém tai x4 Cat Hiép cho két qua cao hon x&
Cat Hanh, vu Heé thu bién dong tir 1,79 - 2,54 m? 1a/m? dat va khong c6 su chénh léch
dang ké gitra 2 dia diém thi nghiém. Chi sé dién tich la cua cay lac di tang khi dugc bon
b sung K va S nhung sy sai khic co ¥ nghia thong ké chi say ra tai cac cong thuc st
dung 90 kg K20 va 30 kg S ¢ dang phan KCI + (NH4)2SO4 va K2SO4. So sanh véi céng
thire dbi chirng caa ngudi dan, chi sé dién tich 14 cua cay lac da tang 19,85 - 41,63% khi
sir dung 90 kg K20 va 30 kg S ¢ dang phan bon K2SOs (CT4), sai khac ¢6 y nghia &
mtrc do tin cay 95%.

Tuong tu, dén giai doan hinh thanh qua chi sé dién tich 14 cua cay lac vu Pong
Xuan bién dong tir 3,51 - 4,52 m? 1a/m? dat, vu Hé thu bién dong tir 3,27 - 4,35 m? 1a/m?
dat va dia diém thi nghiém tai x4 Cét Hiép cho két qua cao hon xa Cat Hanh. Khi duoc
bon bé sung 90 kg K20 va 30 kg S ¢ dang phan KCI + (NH1)2S04 va K2SO4thi chi sé
diéntich I4 cua cdy lac da tang tuong (rng 12,50 - 23,45% va 17,1 - 29,23% so véi khéng
bon phén K va S & mitrc d6 tin cay 95%. Khi str dung 90 kg K20 va 30 kg S ¢ dang phén
bon K2SO4 di cho chi sb dién tich 1a cua cay lac ting 11,05 -14,98% so véi cong thuc
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d6i chiing ciia ngudi dan, sai khac co y nghia thong ké & mirc d tin cay 95%. Cac cong
thirc ¢6 cing lidu lwong 90 kg K20 va 30 kg S, su thay d6i dang phan bon K va S ciing
1am thay ddi chi sé dién tich 14 cua cay lac nhung su sai khac chua thé hién rd vé mit
théng ké sinh hoc.

Bdng 3.21. Anh huwong cua dang phdn bén K va S dén chi sé dién tich 14 cuia cay lac
Pon vi tinh: m2 1&/m? dat

VVu Dong xuin Vu He thu
Cong thic | GP phian | GPra | GP hinh | GPphian | GPra | GP hinh
canh hoar¢ | thanh qua canh hoa rg | thanh qua
Xa Cat Hiép
CT1 0,26° 2,091 3,85°¢ 0,264 1,82° 3,36°
CT2 0,32° 2,20% 4,07 0,30°¢ 2,11° 3,86"
CT3 0,32° 2,41%® 4,44 0,31Pc 2,328 4,15%
CT4 0,35° 2,502 4,522 0,357 2,39° 4,352
CT5 0,33% 2,353 4,33 0,32° 2,302 4,07%
CT6 0,31° 2,31b¢ 4,16%¢ 0,29¢ 2,26° 3,97%
CV (%) 5,12 4,68 519 473 3,64 531
LSDo,05 0,03 0,20 0,40 0,03 0,15 0,38
Xa Céat Hanh
CT1 0,25° 2,04°¢ 3,61°¢ 0,23¢ 1,79¢ 3,27°¢
CT2 0,272 2,16 3,64°¢ 0,282 1,95¢% 3,39¢
CT3 0,272 2,292 4,07% 0,262 2,413 3,672
CT4 0,272 2,432 4,192 0,272 2,542 3,822
CT5 0,26 2,20P¢ 3,80 0,263¢ 2,23k 3,52b¢
CT6 0,26% 2,20Pc 3,65°¢ 0,24bc 2,12¢ 3,46
CV (%) 4,60 471 4,99 5,23 4,66 4,26
LSDo,05 0,02 0,19 0,35 0,02 0,18 0,27

Sinh khéi cua cay trdng ndi chung va cay lac néi riéng la san pham tong hop cua
qua trinh quang hop, hap thu nudc va dinh dudng, danh gia khai quat kha ning sinh
truong va phat trién caa cay. Két qua theo ddi sy anh huong cia dang phan bon K va S
dén sinh khéi cua cay lac dugc trinh bay duéi bang 3.22.
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Bdng 3.22. Anh hwong cua dang phdn bén K va S dén sinh khéi cia cay lac
Pon vi tinh: tan/ha

VVu Dong xuin Vu He thu
Congth&C | GPra | GPhinh | GP Thu | GPra | GD hinh | GP Thu
hoarp | thanhqua | hoach hoaro |thanhqua | hoach
Xa Cat Hiép
CT1 1,90¢ 6,09¢ 7,16° 1,78° 5,664 6,20°
CT2 2,00¢ 6,40 7,95% 1,86 5,85¢ 6,91°
CT3 2,27% 7,10%® 9,84 2,052 6,39% 8,15%
CT4 2,36° 7,382 10,332 2,128 6,80° 8,86°
CT5 2,16 6,78 9,02°¢ 2,00% 6,22°¢ 7,97°
CT6 2,14°¢ 6,630 8,65¢ 1,97% 6,050 7,76°
CV (%) 4,86 4,64 6,09 4,86 4,65 5,51
LSDo,05 0,19 0,57 0,98 0,17 0,52 0,77
Xa Cat Hanh

CT1 1,79¢ 5,97¢ 7,23¢ 1,77°¢ 5,59¢ 6,23¢
CT2 1,94 6,34 8,48¢ 1,830 5,72¢ 7,01°¢
CT3 2,323 6,892 10,18% 1,98% 6,50% 7,93
CT4 2,382 7,092 10,522 2,062 6,902 8,732
CT5 2,23 6,632¢ 9,42b¢ 1,943bc 6,30° 7,76°
CT®6 2,14 6,532¢ 9,03 1,86 6,07 7,25P¢
CV (%) 5,44 4,18 5,23 5,37 4,74 513
LSDo,05 0,21 0,50 0,87 0,19 0,53 0,70

Két qua bang 3.22 cho thiy, sinh khdi cua cay lac trén dat cét bién da ting qua
cac giai doan sinh trudng va dat cao nhat & giai doan thu hoach.

O giai doan ra hoa ro, sinh khdi cua cay lac vu Pong xuan dao dong tir 1,78 -
2,38 tan/ha va Hé thu dao dong tir 1,77 - 2,12 tan/ha, khéng c6 sy chénh léch dang ké
gitta 2 dia diém thi nghiém. Sinh khéi cua cay lac da ting khi dwgc bon K va S nhung
su sai khac thong ké chi say ra khi bon 90 kg K20 + 30 kg S & dang phan bon K2SO4
(CT4). Bong thai, bon 90 kg K20 + 30 kg S & dang phan bon K2SOs ciing cho sinh khdi
cua cdy lac tang 12,63 - 22,79% so véi cong thirc phan bon nguoi dan dang ap dung va
c6 sai khac théng ké & mic do tin cay 95%. O ciing muc bn 90 kg K20 + 30 kg S thi
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sinh khéi cua cay lac ciing c6 thay doi khi thay doi dang phan bén K va S nhung su sai
khac chwa c6 ¥ nghia vé mat thong ké sinh hoc.

Sinh khéi cua cay lac & giai doan hinh thanh qua vu Péng xuén bién dong tir 5,97
- 7,38 tan/ha va Hé thu bién dong tir 5,59 - 6,9 tin/ha, khdng co6 su chénh léch dang ké
giita 2 dia diém thi nghiém. Sinh khéi cua cay lac di ting va c6 y nghia thong ké khi
duoc bon bo sung 90 kg K20 va 30 kg S ¢ cac dang phan bon KCI + (NH4)2S04, K2SO4
va NPKS + KCI. So véi cong thic phan bon nguoi dan dang ap dung, cac cdng thic bon
90 kg K20 va 30 kg S ¢ cac dang phan bon KCI + (NH4)2S04 va K2SO4 cling cho sinh
khéi cua cay lac ting 15,83 - 23,43% & muc do tin cay 95%.

Dén giai doan thu hoach, sinh khéi cua cay lac vu Dong xuan dao dong tir 7,16 -
10,52 tan/ha va He thu dao dong tir 6,20 - 8,86 tan/ha, gitta 2 dia diém thi nghiém khéng
c6 sy chénh léch dang ké vé sinh khéi ¢ giai doan thu hoach. Sinh khéi cua cay lac da
tang 16,27 - 45,5% va co sai khac thong ké khi dugc bon bo sung 90 kg K20 va 30 kg
S & céc dang phan K va S khéac nhau. So vai cong thirc phan bon ddi ching cia nguoi
dan, bon 90 kg K20 va 30 kg S & cac dang phan bon KCI + (NH4)2S0a4, K2SO4 va NPKS
+ KCl ciing cho sinh khdi cua cay lac ting 10,78 - 30,01% ¢ muc d6 tin cay 95%.

Nhu vay, d6i voi dinh dudng K va S, tinh hinh sinh truéng phat trién cua cay lac
trén dat cat bién khong chi chiu anh huong cua liéu lwong ma con chiu anh huéng cua
cac dang phan bon K va S khac nhau. Cay lac dugc bon 90 kg K20 va 30 kg S ¢ dang
phan bon K2SO4da cho chiéu cao cay cao hon & muic ¢6 ¥ nghia thong ké so voi khong
bon phan K va S; sé luong nét san, chi s6 dién tich 14, sinh khdi da ting & muc c6 y
nghia théng ké va dat cao nhat khi bon 90 kg K20 va 30 kg S ¢ dang phan K2SO4 so véi
cong thirc d6i ching cua dan.

3.3.2. Anh hwéng ciia dang phan bén K va S dén mét sé6 bénh hai chinh caa cay lac
trén dat cat bién

Theo quy luat, sdu bénh hai thuong phat sinh phat trién khi c¢6 diéu kién thoi tiét
thuan lgi va cy trong c6 kha ning dé khang kém, kha niang dé khang cua cy trong
truéc dich bénh gy hai phu thudc sire sinh tredng phét trién va mot sé tinh chat sinh
hoa trong cay. Két qua theo ddi tinh hinh phéat sinh gay hai cia mot s6 bénh hai chinh
dén cay lac trén dat cat bién dudi sy anh huong cua cac dang phan bon K va S khac nhau
duogc trinh bay dudi bang 3.23.

Két qua theo d&i murc d6 gy hai ciia mot sé bénh hai chinh trén cay lac & bang
3.23 cho thay, do thyc hién tot phuong thic phong trir sau bénh hai theo nguyén tac 4
dung nén mirc 46 gay hai caa mot sé bénh hai chinh chi & mac thap. Nguyén t6 K va S
bén canh viéc cung cip dinh dudng cho cay con c6 vai trd cai thién sirc dé khang va sau
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bénh hai, giam ty 1€ bénh hai va tang ham lugng diép luc. Do do, ¢ cac cdng thic duoc
bon bd sung K va S (CT2, CT3, CT4, CT5, CT6) mirc do va ty 1 bénh cia mot s6 bénh
hai chinh c6 xu hudng giam.

Bdng 3.23. Anh huong cua dang phdn bén K va S dén mét sé bénh hai chinh cia cay lac

Vu Pong xuin Vu He thu
cong Bénh | Bénhhéo | Bgnhthéi| Bénh | Bénh héo | Bénh théi
thirc gi sat xanh | dencoré | gisit xanh | den c6 ré
(cap 1-9) (%) (%0) (cap 1-9) (%) (%)
Xa Cat Hiép
CT1 3 5,75 2,08 3 6,91 2,26
CT2 1 5,67 1,90 1 6,74 2,16
CT3 1 553 1,81 1 6,61 2,01
CT4 1 5,43 1,78 1 6,50 1,86
CT5 1 5,60 1,82 1 6,72 1,87
CT®6 1 5,61 1,86 1 6,70 1,90
Xa Cat Hanh
CT1 3 5,82 1,93 3 6,26 2,34
CT2 1 573 1,86 1 6,11 2,21
CT3 1 5,61 1,82 1 5,76 1,99
CT4 1 5,55 1,79 1 5,74 2,01
CT5 1 5,67 1,83 1 5,84 2,08
CT6 1 5,63 1,84 1 5,80 2,05

3.3.3. Anh hwéng ciia dang phan bén K va S dén ning suat va cac yéu té cau thanh
niing suit cia cay lac trén dat cat bién

Nang suat la chi tiéu quan trong durge ngudi san xut dic biét quan tim, ning suat
lac 1 két qua tdng hop cta cac chi tiéu sb qua, khdi lwong qua va hat, két qua thu thap sé
liéu vé su anh huang cua dang phian bon K va S dén ning suit va céc yéu té cau thanh ning
sudt lac trén dét cat bién vu Pong xuan va Heé thu duoc trinh bay & bang 3.24 va 3.25.

Két qua tong hop ning sut va cac yéu té niang suét cua cdy lac vu Pong xudn &
bang 3.24 da chi ra:

Tong sé qua cua cay lac trén dat cat bién dudi su anh hudong cua dang phan bén
K va S khac nhau bién dong tir 14,13 - 20,93 qué/ciy va dia diém thi nghiém tai x4 Cét
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Hiép cho két qua cao hon xa Cat Hanh. Tng s6 qua cua cay lac di ting 9,86 - 29,72%
khi duoc bon bd sung 90 kg K20 va 30 kg S dudi cac dang phan bon K va S nhau, sai
khac théng ké ¢ murc do tin ciy 95%. S6 qua/cay cua cay lac ciing ting 11,03 -17,38%
& mirc sai khac co y nghia thong ké khi bon 90 kg K20 va 30 kg S & dang phan bén KCI
+ (NH4)2S04, K2S0450 véi cdng thirc phan bon ngudi dan dang ap dung. O cling muc
bon 90 kg K20 va 30 kg S, sb qua/cay caa cay lac dat cao nhat khi sir dung K va S &
dang phan bon K2SOa, nhung su sai khac c6 y nghia théng ké chi say ra khi so sanh Vi
céng thue sir dung K va S ¢ dang phan bon KCI + 1an super.

Bing 3.24. Anh hwong cua dang phdn bén K va S dén

ndng sudt Va Cac yéu té cdu thanh néing suat lac vu Déng xudn

] KL 100 NSIy | NS thuc
Cong | Téngsé | Séqua 7 T§ I8 y v
thic uilcay | chicicay | O | nhan(oe | HUYEt | thu
g Y Y (gam) ° | (tdn/ha) | (tdn/ha)
Xa Cat Hiép
CT1 | 1673 | 1333° | 12339 | 7405 | 458 2,83
CT2 | 17.83% | 1603° | 12466° | 74628 | 555 3,450
CT3 | 1980® | 1807° | 12549° | 7533 | 631% | 415%
CT4 | 2093 | 1850° | 12578 | 7568 | 647° 4,42°
CT5 | 19,00° | 17,37% | 12513 | 7518 | 6,04® | 3845
CT6 | 1838 | 1690% | 12489 | 7492* | 587 | 365%
CV (%) | 458 5,82 2,21 1,99 4,39 4,69
LSDoos | 1,56 1,77 5,01 2,71 0,46 0,32
Xa Céat Hanh
CT1 | 1413¢ | 1213° | 12382 | 74.14° | 4,18 2,63
CT2 | 1563 | 1333¢ | 12414° | 7430° | 461% | 315
CT3 | 17,77% | 1523% | 12515° | 7525¢ | 531% | 3,96
CT4 | 1833 | 1573° | 12548 | 7583 | 5499 4,27
CT5 | 17,0® | 1450° | 12491° | 7513 | 504% | 364
CT6 | 1650 | 14039 | 12456° | 74600 | 486° | 3,320
CV (%) | 485 4,22 2,61 2,73 5,24 4,56
LSDogs | 1,46 1,09 5,91 3,71 0,47 0,29

S6 qua chac cua cay lac vu Pong xuan dudi sy anh huong cua dang phan bon K
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va S khac nhau bién dong tir 12,13 - 18,5 qua/cay va dia diém thi nghiém tai x& Cat Hiép
cho két qua cao hon x& Cét Hanh, sé qua chac da tang 9,89 - 38,75% khi duoc bon b
sung phan K va S va dat cao nhat khi bon 90 kg K20 va 30 kg S & dang phan K2SOs4, sai
khac théng ké & mie do tin cay 95%. Sé qua chic cua cay lac cling ting 12,68 - 18,0%
& mirc sai khac c6 y nghia thong ké khi bon 90 kg K20 va 30 kg S ¢ dang phan bén KCI
+ (NH4)2S04 va K2S04 50 véi cdng thire ddi chirng ciia nguoi dan (CT2).

O vy Péng xudn, ciy lac trong trén dat cat bién dudi sy anh huong cua cac dang
phan bon K va S khac nhau c6 khéi lugng 100 qua bién dong tir 123,39 - 125,78 gam va
ty 1& nhan bién dong tir 74,05 - 75,83%. Khi duoc bon bd sung K va S & cac dang phan
bon khéc nhau thi khdi lugng 100 qua va ty 18 nhan cua cay lac da ting va dat cao nhat
khi str dung 90 kg K20 va 30 kg S ¢ dang phan K2SO4 nhung gitra cic cdng thuc khong
c6 su sai khac vé mit théng ké sinh hoc.

Pbi vai chi tiéu nang suét ly thuyét & vu Pong xuan bién dong tir 4,18 - 6,47
tan/ha va dia diém thi nghiém tai xa Cat Hiép cho két qua cao hon x& Cat Hanh, khi cay
lac dugc bon bo sung 90 kg K20 va 30 kg S & cac dang phan bon khéc nhau di cho ning
suat ly thuyét tang 16,27 - 41,27% so vai cong thire ddi chiang khdng bon K va S, ¢é sai
khac théng ké & muc do tin cay 95%. So sanh véi cong thic phan bon cia ngudi dan,
bon 90 kg K20 va 30 kg S & dang phan KCI + (NH4)2S04va K2SO4 di cho nang suat ly
thuyét cua cay lac ting 13,69 - 19,09% & muc do tin cay 95%. O cing muac bon 90 kg
K20 va 30 kg S nhung khi sir dung dang phan bon K2SO4, ning suat ly thuyét cua cay
lac cling tang 10,22 - 12,96% so vé&i dang phén super lan + KCI, sai khac c6 y nghia
théng ké & mirc do tin cay 95%.

Dudi sy anh huong cia dang phan bon K va S khac nhau, nang suat thyc thu cia
cay lac vu Pong xuan bién dong tir 2,63 - 4,42 tin/ha va dia diém thi nghiém tai x& Cét
Hiép cho két qua cao hon xa Cat Hanh. Khi cy lac dugc bon K va S thi nang suét thuc
thu da tang 19,17 - 62,36% & mirc sai khac c6 y nghia thong ké so véi khdng bon K va S.
So véi cong thac phan bon nguoi dan dang stir dung, bén 90 kg K>O + 30 kg S ¢ dang
phan KCI + (NH4)2S04, K2SO4, NPKS + KClI ciing cho ning sut thyc thu cua cay lac
tang 11,3 - 35,56%, 0 sai khac thong ké & mirc do tin cay 95%. O ciing muc bon 90 kg
K20 + 30 kg S nhung khi sir dung dang phan K>SOx ciing cho ning suat thuc thu ting
15,1 -17,31% so véi st dung dang phén NPKS + KClI va tang 21,1 - 28,61% so véi dang
phan 1an super + KCl, sai khac c6 ¥ nghia vé& mit thong ké ¢ mie do tin cay 95%.

Két qua thu thap sé liéu ning sut va cac yéu té cau thanh ning suat cia cay lac
trén dat cat bién vu He thu trinh bay & bang 3.25 cho thay:

Téng s6 qua/cay cua cay lac va Heé thu bién dong tir 13,6 - 17,77 qua/cay va khdng
cd su chénh léch dang ké giira 2 dia diém thi nghiém. Khi duoc bon 90 kg K20 va 30 kg
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S ¢ cac dang phan bon khac nhau, sé qua cua cay lac da ting 9,56 - 27,7% va dat cao nhat
khi sir dung K va S & dang phan K2SOs4, sai khac c6 ¥ nghia thong ké & mirc d6 tin cay
95%. Bong thoi, bon 90 kg K20 va 30 kg S ¢ cac dang phan KCI + (NH4)2S04, K2SO04
cling cho sb qua cua cay lac ting 10,64 - 20,05% so vai cong thirc phan bon ngudi dan
dang ap dung, & muc d6 tin cay 95%. O ciing muac bon 90 kg K20 va 30 kg S nhung sir
dung phan bén ¢ dang K2SO4 di cho s qué cuia cay lac ting 9,75 - 16,55% so Véi st dung
dang phan 1an super + KCl, sai khac c6 y nghia théng ké & mirc d6 tin cay 95%.

Bdang 3.25. Anh hwong cia dang phan bon K va S
dén ndng sudt Va Cac yéu to cdu thanh nang sudt lac vu Heé thu

< . . KL 100 NS ly NS thuc
Cong Tong so So qua . Ty I¢ Y v
thic ua/cay | chic/ca qua nhan (% thuyét thu
0 It ,
quaieay Y1 (gam) (tin/ha) | (tén/ha)
Xa Cat Hiép
CT1 13,77¢ 10,70° 120,472 70,962 3,59¢ 1,71°
CT2 15,03¢ 11,579% 121,072 71,312 3,890 2,024
CT3 16,63% 13,50% 122,152 72,562 4,59% 2,61°
CT4 17,272 14,232 122,662 72,952 4,862 2,932
CT5 16,3020¢ 12,800¢ 121,812 72,042 4,34bc 2,445¢
CTb 15,73b¢ 12,23% 121,312 71,752 4,13% 2,31°¢
CV (%) 4,99 4,30 2,68 2,56 5,27 4,83
LSDo,05 1,43 0,98 5,92 3,35 0,41 0,21
Xa Cat Hanh
CT1 13,60¢ 9,30° 121,022 71,012 3,13¢ 1,57¢
CT2 14,479% 10,279% 121,582 71,622 3,47¢ 1,834
CT3 16,53% 12,63% 122,612 72,612 4,312 2,55P
CT4 17,372 13,232 123,012 73,042 4,532 2,842
CTh 15,77 11,90¢¢ 121,322 72,352 4,02b¢ 2,41°
CT®6 14,90¢ 11,17¢ 121,982 71,982 3,78°¢ 2,13¢
CV (%) | 449 4,97 2,99 2,28 4,36 5,20
LSDo,05 1,26 1,03 6,62 3,00 0,31 0,21

Twong tu, s6 qua chic cua cay lac trén dat cat bién vu Heé thu bién dong tr 9,30 -
14,23 qua chic/cay va dia diém thi nghiém ¢ x& Cat Hiép cho két qua cao hon x4 Cét
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Hanh. S6 qua chéc cua cay lac da ting 14,33 - 42,29% va sai khac c6 y nghia thong ké
khi dugc bon 90 kg K20 va 30 kg S va dat cao nhat & dang phan K2SO4 so véi cong thic
d6i chitng khéng bon K va S. Sé qua chic caa cay lac ciing ting (10,66 - 28,9%) & mirc
sai khac c6 nghia khi bon 90 kg K20 va 30 kg S & c&c dang phan bén KCI + (NH4)2S0s4,
K2S04 va NPKS + KCI so0 véi cong thiac phan bon ngudi dan dang 4p dung. O cling mic
bon 90 kg K20 va 30 kg S nhung sir dung & dang phan K2SO4 ciing cho sé qua chic cua
cay lac vu He thu tang 11,2% so vé4i dang phan bon NPKS + KCl va tang 16,35 - 18,51%
s0 v¢éi dang phan bon lan super + KCI & mirc do tin cay 95%.

Tuong ty vu Dong xuén, khdi lugng 100 qua va ty 18 nhan cua cay lac trén dét
cét bién vu He thu ciing ting khi dugc bon 90 kg K20 va 30 kg S ¢ cac dang phan bon
khac nhau, nhung su sai khéc giita cac dang phan bon khong c6 y nghia vé mat thong
ké sinh hoc.

Tiém nang nang suét cia cay lac vy He thu trén dt cat bién dat 3,13 - 4,86 tin/ha
va tai dia diém Cat Hiép cho két qua cao hon x& Cét Hanh. Khi duoc bon 90 kg K0 va
30 kg S & c4c dang phan bon khac nhau, ning suat ly thuyét cua cay lac da ting 15,04 -
44,73% & mirc do tin cay 95% va dat cao nhat ¢ dang phan K2SO4 so véi cdng thic
khong bon K va S. Ning suat ly thuyét cua cay lac vu He thu ciing ting 11,57 - 30,55%
khi str dung 90 kg K20 va 30 kg S ¢ cac dang phan KCI + (NH4)2S04, K2SO4va NPKS
+ KCI so véi ¢ong thirc phan bon ngudi dan dang ap dung & muc do tin cay 95%. O
cung mirc bon 90 kg K20 va 30 kg S, str dung K va S ¢ dang phan K2SO4 cling cho ning
suat ly thuyét ciia cay lac ting & mirc c6 ¥ nghia thong ké tir 11,98 - 12,69% so véi dang
phan bon NPKS + KCl va tang 17,68 - 19,84% so véi dang phén bén lan super + KCI.

Ning suét thuc thu cia cay lac trén dat cat bién vu He thu bién dong tir 1,57 - 2,93
tan/ha va ning suat lac tai dia diém x& Cat Hiép cao hon x& Cat Hanh. Khi duoc bon K va
S thi nang suét thuc thu caa cay lac da tang 16,56 - 80,89% & mirc d tin cay 95% SO V4i
cong thize d6i chirng khong duoc bon K va S. So véi cong thirc phan bon nguoi dan dang
&p dung, bon 90 kg K20 va 30 kg S & c4c dang phan bon khac nhau di cho ning suit caa
cay lac ting 14,36 - 55,19% va dat cao nhat khi st dung K va S ¢ dang phan K»SO4. Cling
muc bon 90 kg K20 va 30 kg S, str dung dang phan K»SO4 ciing cho ning suét lac ting
11,37 - 12,26% so véi dang phan KCI + (NH4)2SOs, tang 17,84 - 20,08% so vai dang
phan NPKS + KCI va tang 26,84 - 33,33% so vai dang phén lan super + KCI, cac muc
tang déu co sai khac c6 ¥ nghia thong ké sinh hoc.

Nhu vay, ning suat va cac yéu td cu thanh ning suét cua cay trén dat cat bién
tinh Binh Pinh dat cao nhat khi bon 90 kg K20 va 30 kg S & dang phan K»SO4. Khi sir
dung 90 kg K20 va 30 kg S & dang phan K>SO4 cho cay lac trén dat cat bién thi tong s6
qua di tang twong ung 25,10 - 27,7% va 14,86 - 20,05%, sé qua chic ting 29,67 -
42,29% va 15,38 - 28,9%, ning suat ly thuyét ting 31,34 - 44,73% va 16,58 - 30,55%,
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nang suét thuc thu ting 56,18 - 80,89 va 28,12 - 55,19% so véi cong thirc ddi ching yéu
t6 dinh dudng K va S han ché va cong thirc phan bon cua ngudi dan dang ap dung, sai
khac c6 ¥ nghia thong ké & murc d6 tin cay 95%.

3.3.4. Anh huéng cia dang phan bén K va S dén ty suét chi phi lgi nhuan caa cay
lac trén dit cat bién

Loi nhuan 14 chi tiéu danh gia hiéu qua kinh té quan trong dé xac dinh mét bién
phap k¥ thuat canh tdc méi cd nén phét trién vao thuc té san xuét. Ty suat chi phi loi
nhuan can bién Ia chi tiéu danh gia lgi nhuan tang thém khi irng dung phuong thirc canh
tac méi, mot bién phap canh tdc mai c6 ty suat loi nhuan can bién > 2 dugc cho 1a c6 loi
nhuan cao va nén phat trién vao thuc té san xuit dé thay thé phuong thirc canh tac cil.
Két qua tinh toan ty suét chi phi loi nhuan can bién (MBCR) cua céc dang phan bon K
va S ddi véi cay lac dugc trinh bay dudi bang 3.26 va 3.27.

Bdang 3.26. Ty sudt chi phi lgi nhudn cdn bién (MBCR) cia
cac dgng phan bon K va S déi véi cay lac vu Péng xudn

Cong thirc Cat Hiép Cat Hanh Trung binh

CT 1(PCl) - - -

CT 2 (bC2) 10,15 8,61 9,38
CT3 26,74 26,93 26,83
CT4 55,12 56,83 55,97
CT5 13,47 13,38 13,43
CT®6 17,86 15,07 16,46

Két qua tinh ty suat chi phi lgi nhuan can bién (MBCR) cua cac dang phan bon
K va S d6i véi cay lac vu Pong xuan & bang 3.26 cho thay, mic du céc cong thic c6
bon phan K va S sé& ¢o chi phi dau tu cao hon nhung tong gié tri san luong thu duoc cao
hon nhiéu so véi cong thirc dbi ching nén da cho ty suat chi phi loi nhuan can bién dat
rat cao (9,38 - 55,97). So véi cong thire ddi chiing cia ngudi dan dang ap dung, khi bon
90 kg K20 va 30 kg S & cac dang phan bon khac nhau da cho ty suit chi phi loi nhuan
can bién tang 1,43 - 5,95 lan va dat cao nhat khi sir dung K va S ¢ dang phan K2SO4. O
ciing mirc bon 90 kg K20 va 30 kg S, ty suat lgi nhuan can bién ciing dat cao nhat khi
bon K va S ¢ dang phan K2SOa.

Bdng 3.27. Ty sudt chi phi lgi nhugn cdn bién (MBCR) cua
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cac dang phdn bén K va S doi véi cay lac vy Hé thu

Coéng thic Cat Hiép Cat Hanh Trung binh

CT 1 (BC1) - ; ]

CT 2 BC2) 5,07 4,34 4,70
CT3 18,10 19,89 19,00
CT4 42,27 44,27 43,27
CTS 9,73 11,26 10,49
CT®6 13,10 12,24 12,67

Tuong tw, dbi véi vu He thu, khi dugc bon K va S thi ty suat chi phi loi nhuan
can bién cua cay lac ciing dat tir 4,70 - 43,27. So véi cong thuc phén bon nguoi dan dang
ap dung, khi bon 90 kg K20 va 30 kg S & cac dang phan bon khac nhau da cho ty suat
chi phi lgi nhuan can bién cao hon 2,22 - 9,17 lan va dat cao nhat & dang phan K,SOa.
O cung liéu luong 90 kg K20 va 30 kg S, bon K va S ¢ dang phan K2SO4 ciing cho ty
suat chi phi lgi nhuan can bién cao hon tir 2,27 - 4,13 1an so v&i cac dang phan bon khac.

Nhu vay, trén nén phan bon 8 tin phan chudng + 40 kg N + 90 kg P,Os + 500 kg
v6i bot bon 90 kg K20 + 30 kg S & dang phan K>SO da cho ty suét chi phi lgi nhuan
can bién dbi vai cay lac dat cao nhat (42,36 - 56,94) va cao hon 5,38 - 10,26 1an so Vi
cdng thic bon phan cua nguoi dan dang ap dung, cao hon 2,06 - 4,35 lan so véi céc
dang phan K va S khéc.

3.3.5. Anh hwéng cia dang phan bon K va S dén chit lwong cia cay lac trén dat
cat bién

K va S la hai nguyén t6 dinh dudng c6 vai tro quan trong lién quan dén qué trinh
van chuyén san pham quang hop, trao di chat va tong hop protein va lipit. Dang phan
bon K va S khac nhau anh hudng dén kha nang hap thu K va S cua cy lac nén anh huong
dén chat lwong hat lac. Két qua phan tich ham luong protein va lipit trong hat lac dudi su
anh hudng cua cac dang phan bon K va S khac nhau dugc trinh bay trong bang 3.28.

Két qua phan tich & bang 3.28 cho thdy: ham luong protien trong hat lac bién
dong tir 24,05 - 24,56% va ham luong lipit bién dong tir 51,27 - 52,87%. Ham lugng
protein trong hat lac da tang 0,07 - 0,36% va lipit trong hat lac da tang 0,08 - 0,33% khi
dugc bon K va S so véi cong thae ddi ching yéu té dinh dudng K va S han ché. O cung
murc phan bon 90 kg K20 va 30 kg S, ham Iuwgng protein va lipit trong hat lac dat cao
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nhat khi sir dung K va S & dang phan bon K2SO..
Bdng 3.28. Anh hwrong cua dang phdn bén K va S dén chdt lwong hat lac

Vu Pong xuin Vu He thu
Cong thurc
Protein (%) Lipit (%) Protein (%) Lipit (%)
Xa Cét Higp
CT1 24,23 52,56 24,11 51,42
CT?2 24,39 52,67 24,20 51,55
CT3 24,52 52,75 24,25 51,63
CT4 24,55 52,87 24,29 51,75
CT5 24,56 52,72 24,22 51,65
CT6 24,52 52,68 24,24 51,6
Xa Cat Hanh
CT1 24,12 52,14 24,05 51,27
CT?2 24,31 52,29 24,12 51,35
CT3 24,43 52,37 24,23 51,43
CT4 24,48 52,45 24,25 51,56
CT5 24,39 52,38 24,21 51,41
CT6 24,40 52,33 24,18 51,39

3.3.6. Anh hwéng cia dang phan bon K va S dén ham lweng K va S cia cay lac trén
dat cat bién

Luong dinh dudng cay trong hap thu théng qua hé ré, mot mat phu thugc vao
ham luong nguyén t dinh dudng dé c6 trong khu vuc dat sung quanh hé r&, mat khac
n6 ciing bi phu thudc vao dang nguyén té dinh dudng c6 trong dat. Két qua phan tich
ham luong K va S c6 trong than 14 va qua caa cay lac trén dat ct bién dudi sy anh huong
cua dang phan bén K va S khac nhau dugc tong hop ¢ bang 3.29 va 3.30.

Két qua phan tich ham luwong K va S trong than 14 lac tai bang 3.29 chi ra, ham
lwong K20 trong than 14 cua cay lac bién dong tir 1,48 - 1,89% va ham luong S bién
dong tur 0,37 - 0,64%, ham lugng K20 va S duogc tich lily trong than 14 & vy BDong xuan
¢6 xu hudng cao hon vu He thu. Khi dwoc bon K va S, ham lugng K20 trong thén la caa
cay lac vu Bong xuan da cao hon tir 0,05 - 0,16% va vu He thu cao hon tir 0,04 - 0,18%,
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ham lugng S ¢ vu Pong xuan cao hon 0,05 - 0,21% va vu He thu cao hon tir 0,05 -
0,17% so véi cong thic khdng bon K va S. O cac cong thirc c6 cling mac bén 90 kg
K20 va 30 kg S, ham lugng K»O va S trong than |4 cua cay lac dat cao nhat khi sir dung
Kva S ¢ dang phan K2SOa.

Bdng 3.29. Anh hwong cua dang phdn bén K va S dén ham hrong K va S trong than 14

Don vi tinh: %

cong Vu Dong xuin Vu He thu
thirc Ham lwong KO | Ham lwong S | Ham lwong K2O | Ham lwgng S
Xa Cat Hiép
CT1 1,73 0,43 1,57 0,37
CT2 1,78 0,50 1,63 0,42
CT3 1,87 0,59 1,72 0,49
CT4 1,89 0,64 1,75 0,54
CT5 1,83 0,58 1,68 0,52
CT6 1,82 0,56 1,69 0,52
Xa Cat Hanh
CT1 1,67 0,42 1,48 0,40
CT2 1,72 0,47 1,52 0,45
CT3 1,78 0,54 1,56 0,48
CT4 1,82 0,58 1,59 0,50
CT5 1,75 0,52 1,58 0,46
CT6 1,74 0,49 1,57 0,47

Tuong tu, dudi sy anh huong cua cac dang phan bon K va S khac nhau, ham
lwong K20 trong qua cua cay lac bién dong tir 0,13 - 0,23%, ham lwong S trong qua lac
bién dong tir 0,49 - 0,69%. Khi duoc bon phan K va S, ham luong K20 trong qua lac da
cao hon tir 0,02- 0,07% va ham lugng S trong qua lac cao hon tir 0,04 - 0,13%. O cling
muc bon 90 kg K20 va 30 kg S thi ham lwgng K20 va S trong qua lac dat cao nhat khi
su dung phan K va S ¢ dang phéan bon K>SOsa.
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Bdng 3.30. Anh huong cua dang phdn bén K va S dén ham lirong K20 va S trong qud lac
Don vi tinh: %

VVu Dong xuin Vu He thu
Cong thitc | Ham lwong Ham lwong Ham lwong Ham lwong
K20 S K20 S

Xa Cat Hi¢p
CT1 0,14 0,57 0,15 0,49
CT2 0,16 0,62 0,17 0,54
CT3 0,18 0,67 0,20 0,56
CT4 0,19 0,69 0,21 0,57
CT5 0,17 0,65 0,19 0,55
CT6 0,17 0,66 0,18 0,55

Xa Cat Hanh
CT1 0,16 0,54 0,13 0,52
CT2 0,18 0,59 0,16 0,56
CT3 0,19 0,64 0,19 0,62
CT4 0,23 0,67 0,20 0,64
CT5 0,20 0,62 0,18 0,61
CT6 0,22 0,60 0,17 0,61

Nhu vay, ham lugng K va S trong than 14 va qua cua cay lac trén dat cat bién da
tang khi dugc bon 90 kg K20 va 30 kg S & cac dang phan bon K va S khac nhau va dat
cao nhat ¢ dang phan K2SOs.

T6m lai, dang phan bon K va S khac nhau di c6 tac dong khac nhau dén sinh
truong, phat trién, ning suat, chat lugng va hiéu qua san xuét caa cay lac. Khi st dung
licu lwong 90 kg K20/ha va 30 kg S /ha ¢ dang phan bon K2SO4 cay lac trong trén dat
cat bién da cho: sd luong ndt san & giai doan ra hoa rd ting 29,3 - 40,39% va giai doan
hinh thanh qua tang 27,58 - 37,74%, chi s6 dién tich 14 & giai doan ra hoa rd tang 19,85
- 41,63% va giai doan hinh thanh qua tang 11,05 - 14,98%, sinh khdi ¢ giai doan ra hoa
ro tang 12,63 - 22,79% va giai doan hinh thanh qua tang 11,83 - 20,61% va giai doan
thu hoach ting 23,96 - 30,01%, tong s6 qua ting 14,86 - 20,05%, s6 qua chéc ting 15,38
- 28,9%, nang suit ly thuyét ting 16,58 - 30,55%, ning suit thuc thu ting 28,12 -
55,19%, ty suat chi phi loi nhuan can bién ting 5,97 - 9,21 lan, ham lwong protein va
lipit trong hat lac tang, ham lwgng K va S trong than |4 va trong qua lac tang so vai cong
thirc phén bon cua nguoi dan dang ap dung.

Két qua nghién ctu xac dinh dang phan bon K va S mang lai hiéu qua di véi
cay lac trén dat cat bién tinh Binh Dinh 13 K2SO4 nay ciing tuong tu véi cac két qua
nghién ctru caa Ramdevputra et al. (2010) [148] tai An D, Rao et al. (2013) [149] trén
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dat thit pha cat, Umar et al. (1999) [183], Ruksar Banu et al. (2017) [153], Poonia et al.
(2013) [146], Ngb Thé Dan va cs. (2000) [15] trén dat cat bién.

Két qua nghién ciru anh huéng cua dang phan bon K va S dén cay lac trén dat cat
bién tinh Binh Dinh di xac dinh duoc dang phan bon K va S cho lai ning suit va hiéu
qua cao la K2SO4. Trén dat cat bién tinh Binh Dinh, véi nén phan bon Ia 8,0 tan phan
chudng (phan bod hoai muc) + 40 kg N (uré) + 90 kg P20s (1an Van Dién) + 500 kg voi
bot, bon 90 kg K20 va 30 kg S ¢ dang phan K2SO4 cay lac da cho s6 lwong ndt san, chi
s6 dién tich 14, sinh khéi di ting & mirc c6 ¥ nghia thong ké so véi cdng thire dbi ching
cua dan. Do do, ting tong sb qua, so qua chac, nang suét ly thuyét ting 16,58 - 30,55%,
nang suat thuc thu tang 28,12 - 55,19%, ty suat chi phi loi nhuan can bién ting 5,97 -
9,21 lan, taing ham lugng protein va lipit trong hat lac, ham luong K va S trong than 14
va trong qua lac.

3.4. KET QUA XAY DUNG MO HINH THUC NGHIEM VE PHAN BON K VA S
HOP LY CHO CAY LAC TREN PAT CAT BIEN TINH BINH DINH

Tir két qua nghién ctu vé liéu lugng va dang phan bon K va S, dé tai da xac dinh
duoc lidu luong K va S hop Iy cho cay lac trén dat cat bién tinh Binh Dinh 1a (90 kg
K20 + 30 kg S)/ha, dang phan bon K va S mang lai nang suat va hiéu qua kinh té cao
phan K2SOs. Do d6, nghién ciru da xac dinh lidu lugng phan bén va dang phan bon K
va S phl hop cho cay lac trén dat cat bién tinh Binh Dinh 12 8 tan phan chudng (phan bo
hoai muc) + 40 kg N (ur@) + 90 kg P2Os (1an nung chay Vin Pién) + 500 kg voi bot +
90 kg K20 + 30 kg S (K2S04). Pé danh gia va tmg dung dugc két qua nghién ctru vé
lidu lwong va dang phan bén K va S trong thyc té san xuat, tién hanh xay dung mé hinh
trinh dién tai 02 dia diém 13 x4 Cat Hiép va Cat Hanh trong vu Péng xuén.

Két qua theo ddi va so sanh tinh hinh sinh truéng cua cy lac trén dat cat bién giita
mo hinh thuc nghiém va mé hinh déi chimg cua ngudi dan duoc trinh bay & bang 3.31.

Két qua theo ddi tinh hinh sinh truang ciia cay lac trinh bay & bang 3.31 cho thay:
s0 véi mo hinh ddi chieng str dung cong thirc phan bon cia nguoi dan thi sire sinh truong
cua cay lac & md hinh thuc nghiém da duoc cai thién dang ké. Cay lac & mé hinh thuc
nghiém da cho chiéu cao ciy ting 4,1 - 4,5%, s6 canh cap 1/cay ting 5,0 - 9,7%, sd
luong nét san & giai doan phan canh ting 4,3 - 13,7%, giai doan ra hoa ro ting 27,1 -
28,8% va giai doan hinh thanh qua tang 13,7 - 14,8% so v4i mé hinh ddi chung. Theo
d6, tiy theo ting giai doan sinh truéng chi sé dién tich 14 va sinh khdi cia cay lac & mo
hinh thuc nghiém ciling tang twong tng 2,94 - 10,68% va 6,37 - 19,57% so v&i mo hinh
d6i chirng. Tuy nhién, mirc ting truéng c6 su sai khac thong ké méi chi thé hién rd &
c4c chi tiéu s6 luong ndt san ¢ giai doan ra hoa ro va hinh thanh qua, sinh khéi ¢ giai
doan ra hoa ro va thu hoach.



Bdng 3.31. Tinh hinh sinh truong cua cay lac vu Péng xudn trén dat cét bién
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Cat Hiép Cat Hanh
Chi tiéu Mb hinh Mb hinh Pa =005 M6 hinh | M® hinh déi Pa =005
thuc nghiém |  déi chiing (T<t) thuc nghiém ching (T<t)
Chiéu cao cay (cm) 437+26 41,9+25 0,317 444+18 42,5+ 2,2 0,165
S6 canh cép 1/cay 43+0,1 39+0,1 0,001 42+0,1 4,0+£0,2 0,081
; Giai doan PC 58+0,3 51+0,2 0,003 53+0,3 51+0,3 0,294
nif::;::y Giai doan RHR | 137,5+76 | 108263 0,000 1463+83 | 1136+6,6 0,000
Giai doan HTQ | 210,9+123 | 1854+938 0,007 219,1+14,6 | 190,8 + 13,0 0,012
Chi sé Giai doan PC | 0,32+0,04 | 0,31+0,03 0,677 0,31+0,02 | 0,28+0,03 0,097
dién tich 14 Giai doan RHR | 2,81+0,13 | 2,59 +0,12 0,021 287+016 | 2,66+0,13 0,058
(M?1&/m? dat) | Giai doan HTQ | 4,60+0,27 | 4,49 +0,22 0,000 4,66 +0,21 | 4,52+0,17 0,275
Sinh khéi Giai doan RHR | 2,64+0,14 | 2,31+0,12 0,004 265+011 | 2,44+0,11 0,017
cua cay lac Giai doan HTQ | 7,77+0,46 | 7,11+0,34 0,034 7,65+0,37 | 7,19+0,35 0,077
(tan/ha) Giaidoan TH | 11,39+0,67 | 10,02+053 | 0,001 10,04+ 0,65 | 9,82+058 0,001

Ghi ch: gia trj sau dau + 1& SD (dg léch chudn); P < 0,05 sai khdc c6 ¥ nghia, P> 0,05 la sai khdc khéng cé y nghia.
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Cac yéu té cau thanh ning suat va nang sudt 1a san pham va chi tiéu quan trong
danh gia hiéu qua kinh té cua mot mé hinh khi tng dung mét bién phap canh tac mai.
Ngoai ra, mic d6 nhiém sau bénh hai khi ap dung bién phap canh tac mai ciing 1a chi
tiéu quan trong lién quan dén phéat sinh chi phi trong san xuat. Két qua theo ddi mot sb
chi tiéu bénh hai chinh, ning suat va cic yéu té cdu thanh ning suat cta cdy lac trén dat
cat bién & md hinh thyc nghiém va ddi ching duoc trinh bay dudi bang 3.32.

Két qua thu thap s liéu ¢ bang 3.32 da chi ra, viéc thuc hién tot phong trir sau
bénh hai theo nguyén tic 4 dung két hop véi viéc st dung 90 kg K20 va 30 kg S ¢ dang
phan bon K>SO4 khéng chi tang strc sinh truong cua cdy lac ma con ¢6 xu hudng giam
muc do gay hai caa mot sé loai bénh hai chinh nhung sy sai khac gitra mé hinh thuc
nghiém va mé hinh dbi ching chua thé hién rd khi xir Iy thong ké T test. Tuy nhién, do
c6 strc sinh trudng tot hon két hop mie do nhiém bénh giam nén cay lac & mé hinh thuc
nghiém di cho tong s6 qua tang 15,77 - 18,32%, s6 qua chic tang 13,47 - 18,04%, khoi
lwgng 100 qua ting 0,66 - 0,93 gam, khéi lwong 100 hat ting 0,36 - 0,5 gam, ning suat
lac tang 18,17 - 19,59% c6 sai khéac théng ké so véi mé hinh d6i chung cia nguoi dan
dang ap dung.



Bdng 3.32. Mizc dé nhiém bénh, ndng sudt va cac yéu to cdu thanh ndng sudt ciua cay lac trén dat cét bién
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Cét Hiép Cat Hanh

Chi tiéu M6 hinh thuc M6 hinh Pa=00s M6 hinh thuc M6 hinh Pa =005
nghi¢gm di ching (T<t) nghiém dbi ching (T<t)

Bénh gi st (cap 1 - 9) 1 1 1 1
Bénh héo xanh (%) 5,74 + 0,44 5,69 + 0,51 0,877 5,87 0,57 5,90 + 0,62 0,938
Bénh thbi den (%) 2,15+0,17 2,21+0,18 0,600 2,23+0,16 2,29 +0,15 0,544
Téng sb qualcay 20,02+0,94 | 16,92 +0,99 0,001 20,12+1,16 | 17,38+0,87 0,003
S6 qua chac/cay 17,50+091 | 15,34+0,83 0,004 17,18 +0,90 | 15,14+0,79 0,005
Khéi lwong 100 qua (gam) 126,1+1,42 | 1254 0,18 0,446 1259+1,33 | 124,9+1,66 0,356
Khéi lwong 100 hat (gam) 54,52 +0,85 | 54,17 +0,69 0,758 54,48+ 0,63 | 53,98+ 1,10 0,403
Ty 1& nhan (%) 72,99+066 | 72,58%0,62 0,346 73,16 +0,75 | 72,88+0,78 0,574
Nang suét thuc thu (tin/ha) 4,48 +0,22 3,79 £ 0,24 0,001 4,35+0,26 3,63 +0,20 0,001
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Bén canh céc chi tiéu khdi luong 100 qua, khdi lwong 100 hat va ty 18 nhan thi
ham luong lipit va protein trong hat lac cling dugc nguoi tiéu dung va cac doanh nghiép
ché bién dic biét quan tdm. Két qua phan tich va so sanh ham lwong lipit va protein
trong hat lac & mé hinh thyc nghiém va déi chimg duoc téng hop & bang 3.33.

Bdng 3.33. Ham lwong lipit va protein cua hat khi sir dung phan bon Kva S hop ly

2 . Ham lwgng lipit | Ham lwgng Protein

Dia diem M6 hinh (%)g P i%?)

M@0 hinh thyc nghiém 52,52 +£0,40 24,60 £ 0,15

Cat Hi¢p Mo hinh ddi chang 52,43 £ 0,17 24,46 £ 0,11
Po=0,05 (T <t) 0,662 0,140

M® hinh thuc nghiém 52,75+ 0,17 24,62 + 0,18

Céat Hanh Mo hinh déi chiing 52,68 + 0,24 24,41 + 0,20
Po=0,05 (T <t) 0,650 0,128
M6 hinh thuc nghiém 52,63 24,61

Trung binh -

M6 hinh doi ching 52,56 24,44

Két qua phan tich ham luong lipit va protein trong hat lac ¢ bang 3.33 chi ra, khi
dugc bon bo sung K va S ¢ liéu lwong hop Iy va st dung dang phan bon pha hop thi
ham lugng lipit va protein caa cay lac trong trén dét cat bién ciing dugc ting 1én nhung
murc tang ham luogng lipit va protein caa cdy lac & md hinh thuc nghiém chua c6 sy sali
khac thong ké so véi mo hinh doi ching ciia ngudi dan dang ap dung.

Hiéu qua kinh té 13 tiéu chi quan trong va c6 y nghia quyét dinh phét trién mot bién
phép canh tac méi trong san xuat ndng nghiép. Mot md hinh ¢é hiéu qua kinh té cao va
d& &p dung vao thuc té san xuat s& 14 co s& quan trong dé nguoi dan lya chon, cic co quan
chirc nang gidi thiéu va dinh hudng phét trién vao thuc té san xuat. Két qua thu thap va
danh gia hiéu qua kinh té cia mé hinh wng dung liéu luong va dang phan bon K va S hop
ly cho cay lac trén dét cat bién tinh Binh Dinh duoc trinh bay tai bang 3.34.

Két qua thu thap va danh gia hiéu qua kinh té cia mé hinh & bang 3.34 cho thay:
do dugc tng dung liéu lugng phan bon hop ly va sir dung dang phan bon hiéu qua nén
& mo hinh thyc nghiém da c6 tong chi phi giam 791,5 ngan dong/ha, nang suat lac ting
18,17 - 19,59% nén téng doanh thu cao hon 17,25 - 18,0 triéu dong/ha/vu so véi md
hinh d6i chimg ngudi dan dang ap dung. Do vay, mé hinh thuc nghiém da cho 13i thuan
cao hon 18,04 - 18,79 triéu dong/ha/vu va ty suat lai so véi vén dau tu ting 34,39 -
38,05% so véi mo hinh di chung.
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Bdng 3.34. Hiéu qud kinh té ciza mé hinh si dung phan K va S hop Iy
cho cay lac trén dat cét bién

Cat Hiép Cat Hanh
Chi tiau Mb hinh M6 hinpy | MO hinh M hinh
thl.{c déi chieng thl.{c déi chirng
nghiém nghiém
Tong chi phi (1.000 dong/ha) 36.782,5 | 37.574,0 | 36.452,5 | 37.244,0
- Vit tu 15.472,5 | 16.264,0 | 156725 | 16.464,0
- Cong lao dong 18.950,0 | 18.950,0 | 18.500,0 | 18.500,0
- Khau hao thiét bi tudi 1.000,0 | 1.000,0 | 1.000,0 | 1.000,0
- Nang lugng tudi nudc 1.360,0 1.360,0 1.280,0 1.280,0
Tong doanh thu (1.000 dong/ha) | 112.000,0 | 94.750,0 | 108.750,0 | 90.750,0
- Ning suat (tan/ha) 4,48 3,79 4,35 3,63
- Gia ban (1000 ddng/tin) 25.000,0 | 25.000,0 | 25.000,0 | 25.000,0
LAi thuan (1000 dong/ha) 75.127,5 | 57.176,0 | 72.297,5 | 53.506,0
Ty sudt |1&i so véi von dau tw 2,04 1,52 1,98 1,44

Tuong dong véi két qua thuc hién cia mé hinh sir dung phan bon K va S hop Iy

cua luan an co cdc mo hinh tng dung bién phap canh tac cho cay lac nhu: s dung phéan
hitu co vai ché pham Trichoderma va Pseudomonas véi ty 18 50 : 50 cho cay lac tai Thira
Thién Hué (Tran Van Ty, 2016) [61], md hinh &p dung ddng thoi cac bién phap k§ thuat
(bon phan can dbi, thoi vy thich hop, bién phap che phu déat) ddi véi cay lac trén dat cat
bién tinh Quang Binh (H6 Khac Minh, 2014) [38], md hinh tham canh gidng lac L14 va
ky thuat san xuat tién bo trén dat lGa kém hiéu qua (L& Québc Thanh va cs. 2019) [52].

Song song Véi céc chi tiéu nang suat, chat lwong va hiéu qua kinh té, dé mot bién
phap canh tac phat huy hiéu qua va bén vitng véi méi truong thi viéc danh gia anh huong
ctia bién phap canh tac dén tinh chat dat sau mdi vu san xuat ciing rat can thiét. Két qua
phan tich mot sé chi tiéu héa ly tinh cua dat trudc va sau khi thuc hién mé hinh dugc
trinh bay dudi bang 3.35.

Két qua phan tich mau dat trinh bay ¢ bang 3.35 cho thay, mac du cay lac ¢6 sinh
khi trung binh khoang 10 tan/ha/vu va c6 chu Ky sinh truéng ngan (4 thang) nhung tinh
chat dat sau mdi vu canh tac khong bi suy giam, ma & mot sb chi tiéu tinh chat dat ¢ xu
huéng duoc cai thién theo hudng tich cuc, dic biét dbi véi ham lwong K va S & mé hinh
thuc nghiém.
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Bdng 3.35. Tinh chdt dat truée va sau khi xay dung mé hinh si dung phan K va S hep Iy cho cay lac

Cat Hiép Cat Hanh
Sau xay deng MH Sau xay deng MH
n A Tnféc MH thyc nghiém MH déi chirng T”féc MH thic nghiém MH doi chirng
TT | Chitiéu phan tich xay xay
deng | kétqua | U9 | karqua | MU | dung | kétqua | MUCd0 | grqua | MECdO
MH | phan tich cal thien phan tich carthien |y phan tich cal thien phan tich cal thien
(%) (%) (%) (%)
1 | pHkci 4,76 4,77 0,21 4,78 0,42 4,82 4,84 0,41 4,85 0,62
2 | OM (%) 0,83 0,85 2,41 0,84 1,20 0,91 0,91 0 0,92 1,10
3 | N (%) 0,022 0,024 9,09 0,023 4,55 0,026 0,028 7,69 0,028 7,69
4 | P20s (%) 0,026 0,029 11,54 0,028 7,69 0,025 0,026 4,00 0,027 8,00
5 | P,0s (mg/100g dat) 7.43| 748 0,67 7,46 0,40 8,27 8,29 0,24 8,30 0,36
6 | K:O (%) 0,052 0,054 3,85 0,053 1,92 0,061 0,061 0 0,062 1,64
7 | KoO (mg/100g dd't) 5,37 5,40 0,56 541 0,74 6,56 6,58 0,30 6,58 0,30
8 | SO (%) 0,027 0,028 3,70 0,027 0 0,025 0,028 12,00 0,027 8,00
9 | SO (mg/l00gdaty | 132| 1,38 4,55 1,36 3,03 1,72 1,73 0,58 1,74 1,16
10 | Thanh phan co gi6i
- Ty ¢ cat (%) 94,46 94,39 - 0,07 94,42 -0,04 91,56 91,58 0,02 91,60 0,04
- Ty 1¢ limon (%) 1,37 1,40 2,19 1,39 1,46 3,54 3,64 2,82 3,55 0,28
- Ty 1€ sét (%) 4,17 4,21 0,96 4,19 0,48 4,90 4,78 - 2,45 4,85 - 1,02
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TOm lai: dya trén két qua nghién ctru xac dinh lidu lwong va dang phan bén pha
hop cho cay lac trén dit cat bién tinh Binh Dinh, mé hinh 4p dung t6 hop phan bén 8
tan phan chudng (phan bo hoai muc) + 40 kg N (uré) + 90 kg P2Os (1an Vin Dién) + 90
kg K20 + 30 kg S (K2SO4) + 500 kg voi bot di cho chiéu cao cay ting 4,1 - 4,52%, s6
canh cip 1 tang 5,0 - 9,74%, sb lugng nét san ting 4,31 - 28,8%, sinh khéi tang 2,94 -
19,57% so0 v6i mo hinh déi chimg. Do dé, cay lac & md hinh thuc nghiém da cho tong
s6 qua tang 15,77 - 18,32%, s6 qua chéc ting 13,47 - 18,04%, khdi lugng 100 qua ting
0,66 - 0,93 gam, khdi lugng 100 hat ting 0,36 - 0,5 gam, ning suét lac ting 18,17 -
19,59%, tong doanh thu cao hon tir 17,25 - 18,0 triéu dong/ha/vy, 13i thuin cao hon
18,04 - 18,79 triéu dong/ha/vu va ty suét 14i so vai von dau tu ting 34,39 - 38,05%, tinh
chat dat duoc cai thién so véi mé hinh d6i ching ap dung 8 tin phan chudng (phan bo
hoai muc) + 18 kg N (uré) + 75 kg P2Os (1an nung chay Vin Dién) + 84 kg K20 (KCI)
+ 100 kg NPKS (16 - 16 - 8 - 13S) + 500 kg voi bot.
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CHUONG 4
KET LUAN VA PE NGHI

4.1. KET LUAN

1- Trén dat cét bién tinh Binh DPinh, K va S 1a yéu té dinh dudng han ché dén
sinh trudng va kha ning tich liiy chat khd cua cay lac; khong bon K va S di 1am giam
s6 lugng ndt san, tong dién tich la/cay, chiéu cao ciy, ham lwong K va S trong cay va
sinh khéi khd giam 53,70 - 76,25%.

2- Liéu luong K va S hop ly cho cay lac trén dat cat bién tinh Binh Binh 1a 90 kg
K20 va 30 kg S; trén nén phan bén 8 tin phan chudng + 40 kg N + 90 kg P.0s + 500 kg
vOi bot/ha, bon 90 kg KO + 30 kg S/ha; ning suat lac vu Péng xuan va
He thu ting twong ang 54,18 - 59,32% va 41,4 - 50,0%, hiéu suit phan K dat 10,44 -
11,22 kg lac vo/kg K20 va 6,0 - 6,44 kg lac vo/kg K20, hiéu suat phan S dat
18,67 - 25,67 kg lac vo/kg S va 9,0 - 11,0 kg lac vo/kg S, hiéu suat sir dung
K va S trong phan bon va ham luong protein va lipit trong hat lac dat cao, tinh chat dat
duoc duy tri, ham luong K20 va SO42 dé tiéu trong dat duoc cai thién.

3- Dang phan bén K va S hiéu qua cho cay lac trén dat cat bién tinh Binh Dinh
la phan K,SO4; trén nén phan bon 8 tin phan chudng + 40 kg N (uré) + 90 kg P2Os (1an
Vin Dién) + 90 kg K20 + 30 kg S + 500 kg voi bot, sir dung K va S ¢ dang phan K2SOs,
cay lac cho sinh khdi ting 11,83 - 30,01%, ning suat ly thuyét ting 16,58 - 30,55%,
nang suét thyuc thu ting 28,12 - 55,19%, ty suat chi phi loi nhuan can bién ting 5,97 -
9,21 lan, ting ham lugng protein va lipit trong hat lac, K va S trong than 14 va qua lac.

4- Cay lac trong trén dat cat bién tinh Binh Dinh, &p dung t6 hop phan bon 8 tan
phan chudng (phan bd hoai muc) + 40 kg N (uré) + 90 kg P20s (1an Van Dién) + 90 kg
K20 + 30 kg S (K2S04) + 500 kg voi bot di cho sinh khéi ting 6,37 - 19,57%, ning suét
tang 18,17 - 19,59%, tang ham luwong lipit va protein, 14i thuan cao hon 18,04 - 18,79
triéu dong/ha/vuy va ty suat I3i so véi von dau tu ting 34,39 - 38,05%, tinh chat dat duoc
cai thién so vai cong thirc phén bon cia nguoi dan dang ap dung.

4.2. PE NGHI

1. Bé phat trién cay lac trén dat cat bién tinh Binh Dinh mang lai niang suat, pham
chat va hiéu qua kinh té, khuyén céo &p dung liéu lugng 90 kg K20 va 30 kg S ¢ dang
K2SO4 trén nén 8 tin phan chudng + 40 kg N + 90 kg P.0s + 500 kg vdi bot/ha.

2. Bé tng dung két qua nghién cau vao thuc té san xuat, can xay dung thém cac
mé hinh trinh dién va ma cac 16p tap huin k§ thuat va hoi nghi tham quan dau bo dé
1am co s cho viéc tuyén truyén va nhan rong.
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3. Bé hoan thién quy trinh k¥ thuat canh tac lac trén dat cat bién can tiép tuc mo
rong cac ndi dung (giéng, mat do, phan bon hitu co va vi luong, ...) va diéu kién sinh
thai nghién ctru.
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PHULUC1
HIEU QUA KINH TE CUA MO HINH THUC NGHIEM VA POI CHUNG

Pon MH thyc nghiém MH déi chirng
Chi tidu gia Cat Hiép Cat Hanh Cat Hiép Cat Hanh
(1000 | g5 | Thanh | sé | Thanh | S§ | Thanh | S& | Thanh
dong) lwong tién luwgng tién luwgng tién luwgng tién
Téng chi phi (1000 dong) 36.782,5 36.452,5 37.574,0 37.244,0
1- Vit tw 15.472,5 15.672,5 16.264,0 16.464,0
Gibng lac (kg) 30,0 | 200,0 | 6.000,0 | 200,0 | 6.000,0 | 200,0 | 6.000,0 | 200,0 | 6.000,0
Phan uré (kg) 7,5 87,0 652,5 87,0 652,5 40,0 300,0 40,0 300,0
Phan 1an nung chay Vin Dién (kg) 32 | 562,5 | 1.800,0 | 562,5 | 1.800,0 | 500,0 | 1.600,0 | 500,0 | 1.600,0
Phan K>SO4 (kg) 40 | 180,0 | 720,0 | 180,0 | 7200
Phan KCI (kg) 7,6 140,0 | 1.064,0 | 140,0 | 1.064,0
Phan NPKS (16-16-8-13S) (kg) 10,0 100,0 | 1.000,0 | 100,0 | 1.000,0
Thubc BVTV (1000 dong) 1.800,0 2.000,0 1.800,0 2.000,0
Vi bot (kg) 1,00 | 500,0 | 500,0 | 500,0 | 500,0 | 500,0 | 5000 | 500,0 | 500,0
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Pon MH thue nghiém MH d6i chirng
Chi tidu gia Cat Hiép Cat Hanh Cat Hiép Cat Hanh

(1000 | g5 | Thanh | s6 | Thanh | s6 | Thanh | S6 | Thanh

dong) lwong tién lwgng tién lwgng tién lwgng tién
Phan chudng (kg) 0,50 | 8.000 | 4.000,0 | 8,000 | 4,000,0 | 8.000 | 4.000,0 | 8.000 | 4.000,0
2- Cong lao dong 18.950,0 18.500,0 18.950,0 18.500,0
Lam dat (1000 dong) 2.000,0 2.000,0 2.000,0 2.000,0
Gieo hat (cong) 150,0 | 10,0 | 1.500,0 | 10,00 | 1.500,0 | 10,00 | 1.500,0 | 10,00 | 1.500,0
Lam c6, bon phan, phun thubc BVTV (cong) 150,0 | 150 | 2.250,0 | 16,00 | 2.400,0 | 15,00 | 2.250,0 | 16,00 | 2.400,0
Tudi nudce (cong) 150,0 | 68,0 | 10.200,0 | 64,0 | 9.600,0 | 68,0 |10.2000 | 64,0 | 9.600,0
Thu hoach (c6ng) 150,0 | 20,0 | 3.000,0 | 20,0 | 3.000,0 | 20,0 | 3.000,0 | 20,0 | 3.000,0
3- Chi phi khdu hao vt tw twedi nuée (1000 dong) 1.000,0 1.000,0 1.000,0 1.000,0
4- Chi phi nang luong tudi nudc (1000 déng) 1.360,0 1.280,0 1.360,0 1.280,0
Téng doanh thu (1000 dong/ha) 250 | 4,48 | 112.000 | 4,35 | 108.750 | 3,79 | 94750 | 3,63 | 90.750
Lai thuan (1000 déng/ha) 75,185,2 72,212,5 57,178,3 53,619,7
Ty sudt lai so véi von diu tw 2,04 1,98 1,52 1,44

Ghi chii: Pon gid vit tw, chi phi nhén c¢ong, ndng lwong twdi, gid ban dwroc tinh toan vao thoi diém vu Péng xudn 2017 - 2018
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PHU LUC 2

MOT SO HINH ANH TRIEN KHAI LUAN AN

Hinh 1. Thi nghiém nghién ciru @nh hweng cua viégc khéng bon Kva S

'

s

Hinh 2. Hinh anh trién khai thi nghiém liéu lweng phan bon K va S cho cay lac
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n chuyén gia kiém tra thuc té trién khai thi

Hinh 3. Té chizc ACIAR va doa
nghiém vu Hé thu nam 2016 tai xa Cat Hanh

Hinh 4. Gido vién hwéng dan Kiém tra va dinh gid qud trinh trién khai thi nghiém
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Hinh 6. Ban qudn ly ciing can bé trién khai du &n thim cdc thi nghiém
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Hinh 8. Chuyén gia nwéc ngodi ddnh gid két qud trién khai thi nghiém
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Hinh 10. Kiém tra tinh hinh sinh triwéng va phét trién cia cay lac
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PHU LUC3
SO PO BO TRI THI NGHIEM

1. Thi nghiém 2: Nghién cizu dnh hweng cia liéu lwong phén K va S dén cay lac trén
ddt cat bién tinh Binh Dinh

Nhic lai 1 Nhic lai 2 Nhic lai 3
K2s1 K3S2 K1S4
K2S2 K3S3 K1S1
K2S3 K3s1 K1S3
K254 K354 K1S2
K1S3 K4S3 K3S2
K1S2 K4S4 K3S3
K1S1 K4S1 K354
K154 K4S2 K3S1
K3S2 K1S4 K2S3
K3S1 K1S2 K2S2
K354 K1S1 K2S4
K3S3 K1S3 K2S1
K4S3 K2S1 K4S1
K4S2 K254 K4S2
K4S1 K2S3 K4S4
K4S4 K2S2 K4S3

2. Thi nghigm 3: Nghién cieu dnh hwéng ciia dgng phan bén K va S dén cay lac trén
dat cét bién tinh Binh Pinh

Nhic lai 1 Nhic lai 2 Nhic lai 3
CT 4 CT 4 CT3
CT2 CT3 CT6
CT3 CT1 CT5
CT6 CT6 CT1
CT5 CT5 CT2
CT1 CT 4 CT 4
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PHU LUC 4

KET QUA XU LY THONG KE MQT SO CHI TIEU CO BAN

1. Két qud xi ly théng ké dnh hwong ciia khong bén K va S dén sinh triwéng va sinh

khéi ciia cay lac

LSD All-Pairwise Comparisons Test of CaoCay for Cong Thuc

Cong_Thuc Mean Homogeneous Groups

CT1 30.723 A

CT7 29.330 B

CT4 28.950 B

CT10 28.050 B

CT12 24.720 CD

CT3 24.667 C

CT9 23.723 CD

CT6 22.557 D

CT11 17.610 E

CT2 16.050 F

CT8 14.500 G

CT5 13.943 G

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.074 Critical Value for Comparison
Error term used: Lap*Cong Thuc, 22 DF

There are 7 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DT la for Cong_Thuc

Cong_Thuc Mean Homogeneous Groups

CT1 6.5767 A

CT7 6.1500 B

CT4 6.0867 BC

CT10 5.8833 C

CT3 3.5900 D

CT9 3.3300 E

CT12 3.2233 E

CT6 3.1633 E

CT2 1.6233 F

CT8 1.6233 F

CT11 1.6067 F

CT5 1.5167 F

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.074 Critical Value for Comparison
Error term used: Lap*Cong Thuc, 22 DF

There are 6 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of NotSan for Cong_Thuc

Cong_Thuc Mean Homogeneous Groups
CT7 153.33 A

CT1 152.22 A

CT10 125.67 B

CT6 107.55 C

CT4 103.44 C

CT2 103.22 C

CT9 94.00 D

CT11 89.11 D

0.6288
1.4341

0.1062
0.2502
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CT3 72.55 E

CT5 67.56 E

CT12 67.56 E

CT8 22.55 F

Alpha 0.05 Standard Error for Comparison 2.8688
Critical T Value 2.074 Critical Value for Comparison 7.3296
Error term used: Lap*Cong Thuc, 22 DF

There are 6 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of SinhKhoi for Cong_ Thuc

Cong_Thuc Mean Homogeneous Groups

CT1 8.0033 A

CT4 7.9967 A

CT7 6.4033 B

CT3 6.3000 B

CT10 5.4000 C

CT6 5.3967 C

CT9 4.3000 D

CT12 3.9000 E

CT8 2.8000 F

CT11 2.5033 F

CT2 2.5000 F

CT5 1.8967 G

Alpha 0.05 Standard Error for Comparison 0.1334
Critical T Value 2.074 Critical Value for Comparison 0.2966
Error term used: Lap*Cong Thuc, 22 DF

There are 7 groups (A, B, etc.) in which the means

are not significantly different from one another.
2. Két qud xa Iy thang ké dnh hweng cia liéu lwong K va S dén ning sudt thuc thu

LSD All-Pairwise Comparisons Test of DX Ha for K*S

K S Mean Homogeneous Groups

K4 sS4 3.8700 A

K4 s3 3.7867 A

K3 S3 3.7633 A

K3 5S4 3.7100 AB

K4 52 3.4467 BC

K3 S2 3.3300 C

K2 s4 3.2800 CD

K2 s3 3.2600 CDE

K4 S1 3.1467 CDE

K3 S1 2.9867 DEF

K2 S2 2.9533 EFG

K1 s4 2.8233 FGH

K1 s3 2.8200 FGH

K2 S1 2.6767 GH

K1 S2 2.5667 HT

K1 S1 2.3633 I

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison 0.1557
Critical T Value 2.064 Critical Value for Comparison 0.3213
Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of K
Alpha 0.05 Standard Error for Comparison 0.1406
Critical T Value 2.095 Critical Value for Comparison 0.2945
Error terms used: Lap*K and Lap*K*S

There are 9 groups (A, B, etc.) in which the means

are not significantly different from one another.
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LSD All-Pairwise Comparisons Test of DX Hi for K*S

K S Mean Homogeneous Groups

K4 sS4 4.2539 A

K4 S3 4.2479 A

K3 S3 4.2445 AB

K3 S4 4.2253 AB

K4 S2 3.8780 ABC

K3 S2 3.8484 BC

K2 S3 3.6952 CD

K2 s4 3.6851 CD

K3 S1 3.6844 CD

K4 S1 3.6789 CD

K2 S2 3.4361 DE

K1 s4 3.2681 E

K2 S1 3.2562 E

K1 S3 3.2303 EF

K1 S2 2.8492 FG

K1 s1 2.7513 G

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison 0.1968
Critical T Value 2.064 Critical Value for Comparison 0.4062

Error term used: Lap*K*S, 24 DF
Comparisons of means for different levels of K

Alpha 0.05 Standard Error for Comparison 0.1803
Critical T Value 2.105 Critical Value for Comparison 0.3794
Error terms used: Lap*K and Lap*K*S

There are 7 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of HT Ha for K*S

K S Mean Homogeneous Groups

K4 sS4 2.5898 A

K4 S3 2.5649 AB

K3 S3 2.5494 AB

K3 S4 2.5448 AB

K4 S2 2.3690 BC

K3 S2 2.3661 BC

K3 S1 2.2778 CD

K4 S1 2.2652 CD

K2 5S4 2.2583 CD

K2 S3 2.2559 CD

K2 S2 2.1299 DE

K2 S1 2.0336 E

K1 S4 1.9769 EF

K1 S3 1.9689 EF

K1 s2 1.8142 FG

K1 S1 1.6992 G

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison 0.0985
Critical T Value 2.064 Critical Value for Comparison 0.2032

Error term used: Lap*K*S, 24 DF
Comparisons of means for different levels of K

Alpha 0.05 Standard Error for Comparison 0.0990
Critical T Value 2.163 Critical Value for Comparison 0.2142
Error terms used: Lap*K and Lap*K*S

There are 7 groups (A, B, etc.) in which the means

are not significantly different from one another.
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LSD All-Pairwise Comparisons Test of HT Hi for K*S

K S Mean K1,S1 K1,S2 K1,S3  K1,s4
K1 S1 1.8622

K1 S2 1.9702 0.1079

K1 S3 2.0932 0.2309* 0.1230

K1 S4 2.0961 0.2338% 0.1259 0.0029

K2 S1 2.0763 0.2141* 0.1061 0.0169 0.0198
K2 S2 2.1813 0.3190%* 0.2111* 0.0881 0.0852
K2 S3 2.3142 0.4520% 0.3441% 0.2211* 0.2182%*
K2 S4 2.3134 0.4512% 0.3433* 0.2203* 0.2174*
K3 S1 2.3001 0.4378% 0.3299%* 0.2069* 0.2040%
K3 S2 2.4418 0.5795% 0.4716* 0.3486* 0.3457*
K3 S3 2.6261 0.7639% 0.6559* 0.5329%* 0.5300%*
K3 S4 2.6428 0.7806* 0.6726* 0.5496* 0.5467*
K4 S1 2.3082 0.4459% 0.3380* 0.2150% 0.2121*
K4 S2 2.4533 0.5911*%* 0.4831* 0.3601* 0.3572%
K4 S3 2.6312 0.7690* 0.6611* 0.5381* 0.5352%*
K4 S4 2.6361 0.7739* 0.6660* 0.5430% 0.5401%*
K S Mean K2,s84 K3,Ss1 K3,S82 K3,S3
K2 S4 2.3134

K3 S1 2.3001 0.0134

K3 S2 2.4418 0.1283  0.1417*

K3 S3 2.6261 0.3127* 0.3260* 0.1843*

K3 S4 2.6428 0.3294%* 0.3427* 0.2010* 0.0167
K4 S1 2.3082 0.0053 0.0081 0.1336 0.3179*
K4 S2 2.4533 0.1399 0.1532 0.0115 0.1728*
K4 S3 2.6312 0.3178* 0.3312* 0.1895* 0.0051
K4 S4 2.6361 0.3227* 0.3361* 0.1944* 0.0100
K S Mean K4,S3

K4 S3 2.6312

K4 sS4 2.6361 0.0049

Comparisons of means for the same level of K
Alpha 0.05 Standard Error
Critical T Value 2.064 Critical Value
Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of
Alpha 0.05 Standard Error
Critical T Value 2.242 Critical Value

Error terms used: Lap*K and Lap*K*S
The homogeneous group format can't be used

for
for

K
for
for

K2,s1

.1050

.2379*
.2371%*
.2238%
.3655%*
.5498*
.5665*
.2319*
.3770%*
.5549*
.5598~*
K3,S4

ocloNeoNoNoNoNoNoNolelNe]

.3346%*
.1895%*
.0116
.0067

O O O O

Comparison
Comparison

Comparison
Comparison

because of the pattern of significant differences.

3. Két qud xa Iy thong ké danh hweng ciia liéu lwong K va S dén sé qud chdc

LSD All-Pairwise Comparisons Test of Qua DX Ha for K*S

K S Mean Homogeneous Groups
K4 s4 13.100 A

K4 s3 13.067 AB

K4 S2 12.633 AB

K3 s4 12.500 ABC

K3 s3 12.433 ABC

K2 s4 12.267 ABCD

K2 S3 12.200 ABCDE

K3 s2 11.973 BCDE

K2 s2 11.500 CDEF
K4 s1 11.300 DEF
K3 S1 11.200 EF
K1 sS4 10.967 FG
K1 S3 10.867 FG

K2 s1 10.700 FG

K2,s2

.1330
.1322
.1188
.2605%*
.4448%*
.4615%
.1269
.2720%*
.4500%
.4549%
K4,S1

O OO OO OO o oo

0.1451~*
0.3231~*
0.3280%*

0.0647

0.1335

0.0765
0.1715

K2,S3

.0008
.0142
.1275
.3119*
.3286%
.0061
.1391
.3170%
.3219%

K4,S2

ool eoNoNoNoNoNoNo]

0.1779%
0.1828%*
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K1 S2 10.633 FG

K1 Ss1 10.133 G

Comparisons of means for the same level of K
Alpha 0.05 Standard Error
Critical T Value 2,064 Critical Value

Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of
Alpha 0.05 Standard Error
Critical T Value 2,167 Critical Value
Error terms used: Lap*K and Lap*K*S

There are 7 groups (A, B, etc.) in which the

for Comparison
for Comparison

K
for Comparison

for Comparison

means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of Qua DX Hi for K*S

K S Mean Homogeneous Groups
K4 S3 18.167 A

K4 sS4 18.100 A

K3 S3 18.067 AB

K3 sS4 18.000 AB

K4 s2 17.100 ABC

K3 S2 16.867 BC

K4 S1 16.300 CD

K2 S3 16.267 CD

K2 sS4 16.200 CD

K3 S1 16.133 CD

K2 S2 15.433 DE

K2 S1 14.533 EF

K1 sS4 14.533 EF

K1 sS3 14.500 EF

K1 s2 13.667 FG

K1 S1 13.033 G

Comparisons of means for the same level of K
Alpha 0.05 Standard Error
Critical T Value 2,064 Critical Value

Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of
Alpha 0.05 Standard Error
Critical T Value 2,079 Critical Value
Error terms used: Lap*K and Lap*K*S

There are 7 groups (A, B, etc.) in which the

for Comparison
for Comparison

K
for Comparison

for Comparison

means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of Qua HT Ha for K*S

K S Mean Homogeneous Groups
K4 54 12.933 A

K4 S3 12.767 AB

K3 sS4 12.567 ABC

K3 S3 12.533 ABC

K3 S2 11.700 BCD

K4 s2 11.600 CDE

K2 s4 11.200 DE

K2 83 11.133 DE

K3 Ss1 11.033 DEF
K4 Ss1 11.000 DEF
K2 s2 10.600 EFG
K2 s1 10.040 FGH
K1 s3 10.027 FGH
K1 sS4 9.900 GH
K1l S2 9.600 GH

K1 s1 9.433 H

= O

]

.4763
.9830

.4824
.0453

.6549
.3516

.5787
.2031
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Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison 0.4270
Critical T Value 2,004 Critical Value for Comparison 0.8813
Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of K

Alpha 0.05 Standard Error for Comparison 0.4839
Critical T Value 2,223 Critical Value for Comparison 1.0759
Error terms used: Lap*K and Lap*K*S

There are 8 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of Qua HT Hi for K*S
K S Mean Homogeneous Groups
K3 S3 13.433 A

K3 S4 13.433 A

K4 S4 13.433 A

K4 S3 13.400 A

K4 s2 13.000 AB

K3 Ss2 12.933 ABC

K4 S1 12.400 BCD

K3 S1 12.333 BCD

K2 S3 12.233 BCD

K2 sS4 12.033 CDE

K2 s2 11.700 DEF

K1 s3 11.207 EF

K1 s4 11.200 EF

K2 s1 11.177 EF

K1 s2 10.833 FG

K1 S1 10.233 G

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison 0.4406
Critical T Value 2,064 Critical Value for Comparison 0.9094

Error term used: Lap*K*S, 24 DF
Comparisons of means for different levels of K

Alpha 0.05 Standard Error for Comparison 0.4370
Critical T Value 2,155 Critical Value for Comparison 0.9417
Error terms used: Lap*K and Lap*K*S

There are 7 groups (A, B, etc.) in which the means

are not significantly different from one another.
4. Két qua xi ly thong ké danh hweng cia liéu lwong K va S dén chi sé dién tich 14 vu
Déng xuan

LSD All-Pairwise Comparisons Test of DX Ha HTQ for K*S

K S Mean Homogeneous Groups
K4 S3 6.6269 A

K4 54 6.6194 A

K3 sS4 6.5158 AB

K3 S3 6.5130 AB

K4 S2 6.2847 BC

K3 52 6.2270 C

K2 sS4 5.9135 D

K4 S1 5.8304 DE
K2 S3 5.8115 DE
K3 S1 5.7472 DE
K2 S2 5.6349 E
K1 S3 5.6240 E
K1 s4 5.6028 EF
K2 S1 5.3223 FG
K1 s2 5.3004 G
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K1 S1 4.9515 H

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison 0.1194
Critical T Value 2.064 Critical Value for Comparison 0.2464

Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of K
Alpha 0.05 Standard Error for Comparison 0.1298
Critical T Value 2.204 Critical Value for Comparison 0.2862
Error terms used: Lap*K and Lap*K*S

There are 8 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Ha PC for K*S

K S Mean K1,S1 K1,s2 K1,S3  K1,s4 K2,s1 K2,S2 K2,S3
K1 S1 0.2842

K1 s2 0.3137 0.0295

K1 S3 0.3348 0.0505* 0.0210

Kl s4 0.3508 0.0666* 0.0371* 0.0160

K2 S1 0.3128 0.0286 0.0009 0.0220 0.0380

K2 s2 0.3471 0.0628* 0.0333 0.0123 0.0037 0.0343

K2 S3 0.3690 0.0847* 0.0552* 0.0342 0.0182 0.0562* 0.0219

K2 s4 0.3757 0.0915* 0.0620* 0.0409* 0.0249 0.0629* 0.0286 0.0067
K3 S1 0.3523 0.0681* 0.0386 0.0175 0.0015 0.0395 0.0052 0.0167
K3 S2 0.3679 0.0837* 0.0542* 0.0331 0.0171 0.0551* 0.0208 0.0011
K3 $3 0.3850 0.1008* 0.0713* 0.0502* 0.0342 0.0722* 0.0379 0.0160
K3 sS4 0.3762 0.0920* 0.0625* 0.0415* 0.0254 0.0634* 0.0292 0.0073
K4 s1 0.3590 0.0748* 0.0453* 0.0242 0.0082 0.0462* 0.0119 0.0100
K4 s2 0.3823 0.0981* 0.0686* 0.0475* 0.0315 0.0695* 0.0352 0.0133
K4 s3 0.3917 0.1074* 0.0779* 0.0569* 0.0409* 0.0789* 0.0446* 0.0227
K4 sS4 0.3775 0.0932* 0.0637* 0.0427* 0.0267 0.0647* 0.0304 0.0085
K S Mean K2,S84 K3,S1 K3,82 K3,83 K3,S84 K4,S1 K4,S82
K2 s4 0.3757

K3 S1 0.3523 0.0234

K3 S2 0.3679 0.0078 0.0156

K3 S3 0.3850 0.0093 0.0327 0.0171

K3 S4 0.3762 0.0005 0.0239 0.0083 0.0088

K4 S1 0.3590 0.0167 0.0067 0.0089 0.0260 0.0172

K4 S2 0.3823 0.0066 0.0300 0.0144 0.0027 0.0061 0.0233

K4 s3 0.3917 0.0160 0.0394 0.0238 0.0067 0.0154 0.0327 0.0094
K4 s4 0.3775 0.0018 0.0252 0.0096 0.0075 0.0012 0.0185 0.0048
K S Mean K4,S3

K4 S3 0.3917

K4 sS4 0.3775 0.0142

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison 0.0166
Critical T Value 2.064 Critical Value for Comparison 0.0343
Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of K
Alpha 0.05 Standard Error for Comparison 0.0182
Critical T Value 2.207 Critical Value for Comparison 0.0401
Error terms used: Lap*K and Lap*K*S

The homogeneous group format can't be used

because of the pattern of significant differences.

LSD All-Pairwise Comparisons Test of DX Ha RHR for K*S

K S Mean Homogeneous Groups
K3 S3 3.9435 A

K4 S3 3.9033 AB

K4 sS4 3.8803 AB

K3 S4 3.8535 ABC
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K4 S2 3.6160 ABCD

K2 S4 3.5545 BCD

K2 S3 3.5120 CD

K3 S2 3.4710 DE

K4 sS1 3.3317 DEF

K3 S1 3.2872 DEFG
K2 S2 3.1997 EFG
K1 s3 3.0484 FGH
K1 sS4 3.0383 FGH
K2 S1 2.9240 GH
K1 S2 2.7986 HI
K1 S1 2.5598 I

Comparisons of means for the same level of K
Alpha 0.05 Standard Error
Critical T Value 2.064 Critical Value
Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of
Alpha 0.05 Standard Error
Critical T Value 2.233 Critical Value
Error terms used: Lap*K and Lap*K*S

in which the

There are 9 groups

(A, B, etc.)

Comparison
Comparison

for
for

K
for
for

Comparison
Comparison

means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX_Hi_HTQ for K*S

K S Mean Homogeneous Groups
K3 sS4 5.9506 A

K3 S3 5.9131 AB

K4 sS4 5.8834 ABC

K4 sS3 5.8028 ABCD

K2 sS4 5.5546 BCDE

K2 S3 5.5016 CDE

K3 S2 5.442¢6 DEF

K4 S2 5.3925 EF

K1 sS4 5.3047 EFG
K1 S3 5.2124 EFG
K4 S1 5.0823 FG
K3 S1 4.9969 G
K2 s2 4.9316 G
K2 S1 4.4955 H
K1 S2 4.3422 HI
K1 S1 4.1044 I

Comparisons of means for the same level of K
Standard Error
Critical Value

Alpha
Critical T Value
Error term used: Lap*K*S,

0.05
2.064
24 DF

for
for

Comparison
Comparison

Comparisons of means for different levels of K

Alpha
Critical T Value

0.05
2.148

Error terms used: Lap*K and Lap*K*S

There are 9 groups

(A, B, etc.)

Standard Error
Critical Value

for
for

Comparison
Comparison

in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Hi PC for K*S

K S Mean Homogeneous Groups
K3 sS4 0.4742 A

K4 S3 0.4620 AB

K4 sS4 0.4592 AB

K3 s3 0.4554 AB

K3 S2 0.4434 BC

K3 S1 0.4235 CD

o O

[@Ne]

.1406
.2901

.1628
.3635

.1854
.3827

.1818
.3905
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K4 s2 0.4211 CD

K4 S1 0.4085 DE

K2 S3 0.4037 DE

K2 s4 0.3982 DE

K2 52 0.3775 EF

K2 S1 0.3605 FG

K1 s4 0.3521 FG

K1 S3 0.3462 FGH

K1 s2 0.3345 GH

K1 S1 0.3242 H

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.0064 Critical Value for Comparison

Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of K
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.267 Critical Value for Comparison
Error terms used: Lap*K and Lap*K*S

There are 8 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Hi RHR for K*S

K S Mean K1,S1 K1,S2 K1,s3  Kl1,s4 K2,S1
K1 S1 2.1823

K1 S2 2.2993 0.1170

K1 S3 2.4587 0.2764 0.1594

K1 S4 2.4665 0.2842* 0.1672 0.0078

K2 S1 2.3607 0.1783 0.0613 0.0981 0.1059

K2 S2 2.4952 0.3129%* 0.1959 0.0365 0.0287  0.1345
K2 S3 2.6135 0.4312* 0.3142* 0.1548 0.1470 0.2529
K2 S4 2.6027 0.4203* 0.3033 0.1439 0.1361  0.2420
K3 S1 2.5214 0.3390* 0.2220 0.0626 0.0548 0.1607
K3 S2 2.6849 0.5025%* 0.3855% 0.2261 0.2183  0.3242%*
K3 S3 2.8017 0.6194%* 0.5024%* 0.3430%* 0.3352% 0.4410%*
K3 S4 2.8299 0.6476%* 0.5306%* 0.3712* 0.3634* 0.4692*
K4 S1 2.5257 0.3434* 0.2264 0.0670 0.0592  0.1650
K4 S2 2.6323 0.4500* 0.3330* 0.1736 0.1658 0.2717
K4 S3 2.7496 0.5673* 0.4503* 0.2909 0.2831  0.3889*
K4 S4 2.7596 0.5773* 0.4603* 0.3009 0.2931  0.3989*
K S Mean K2,S4 K3,S1 K3,S82 K3,S3 K3,S4
K2 S4 2.6027

K3 S1 2.5214 0.0813

K3 S2 2.6849 0.0822 0.1635

K3 S3 2.8017 0.1990 0.2803* 0.1168

K3 S4 2.8299 0.2272 0.3085* 0.1450 0.0282

K4 S1 2.5257 0.0770 0.0043 0.1592 0.2760  0.3042
K4 S2 2.6323 0.0297 0.1110 0.0525 0.1694 0.1976
K4 S3 2.7496 0.1469 0.2282 0.0647 0.0521  0.0803
K4 S4 2.7596 0.1569 0.2382 0.0747 0.0421  0.0703
K S Mean K4,S3

K4 S3 2.7496

K4 sS4 2.7596 0.0100

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.064 Critical Value for Comparison
Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of K
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.189 Critical Value for Comparison
Error terms used: Lap*K and Lap*K*S

0.0116
0.0240

0.0147
0.0333

K2,s2

.1183
.1075
.0262
.1897
.3065
.3347%
.0305
.1371
.2544
.2644

K4,S1

OO OO OO OO oo

0.1066
0.2239
0.2339

0.1352

0.2791

0.1428
0.3127

K2,S3

.0109
.0922
L0713
.1882
.2164
.0878
.0188
.1361
.1461

K4,S2

OO OO OO oOooOo

0.1173
0.1273
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The homogeneous group format can't be used
because of the pattern of significant differences.

5. Két qud xa Iy thong ké anh hweng cia liéu lwong K va S dén chi sé dién tich 14 vu
Hé thu

LSD All-Pairwise Comparisons Test of HT Ha_ HTQ for K*S

K S Mean K1l,s1 K1l,S2 K1,S3 K1l,s4 K2,s1 K2,82 K2,S3
K1 S1 3.4200

K1 S2 3.6633 0.2433

K1 S3 3.8133 0.3933 0.1500

K1 S4 3.8067 0.3867 0.1433 0.0067

K2 S1 3.8467 0.4267 0.1833 0.0333 0.0400

K2 S2 4.0733 0.6533* 0.4100 0.2600 0.2667 0.2267

K2 S3 4.2267 0.8067* 0.5633* 0.4133 0.4200 0.3800 0.1533

K2 S4 4.2200 0.8000* 0.5567* 0.4067 0.4133 0.3733 0.1467 0.0067
K3 S1 4.2367 0.8167* 0.5733* 0.4233 0.4300 0.3900 0.1633 0.0100
K3 S2 4.3433 0.9233* 0.6800* 0.5300* 0.5367* 0.4967* 0.2700 0.1167
K3 S3 4.5733 1.1533* 0.9100* 0.7600* 0.7667* 0.7267* 0.5000* 0.3467
K3 S4 4.6433 1.2233* 0.9800* 0.8300* 0.8367* 0.7967* 0.5700* 0.4167
K4 S1 4.1833 0.7633* 0.5200* 0.3700 0.3767 0.3367 0.1100 0.0433
K4 S2 4.3767 0.9567* 0.7133* 0.5633* 0.5700* 0.5300* 0.3033 0.1500
K4 s3 4.7000 1.2800* 1.0367* 0.8867* 0.8933* 0.8533* 0.6267* 0.4733
K4 s4 4.7200 1.3000* 1.0567* 0.9067* 0.9133* 0.8733* 0.6467%*

0.4933%*

K S Mean K2,S4 K3,S1 K3,S82 K3,S3 K3,S84 K4,S1 K4,S82
K2 sS4 4.2200

K3 S1 4.2367 0.0167

K3 S2 4.3433 0.1233 0.1067

K3 S3 4.5733 0.3533 0.3367 0.2300

K3 S4 4.6433 0.4233 0.4067* 0.3000 0.0700

K4 S1 4.1833 0.0367 0.0533 0.1600 0.3900 0.4600

K4 52 4.3767 0.1567 0.1400 0.0333 0.1967 0.2667 0.1933

K4 53 4.7000 0.4800* 0.4633 0.3567 0.1267 0.0567 0.5167* 0.3233
K4 sS4 4.7200 0.5000* 0.4833* 0.3767 0.1467 0.0767 0.5367* 0.3433
K S Mean K4,S3

K4 sS3 4.7000

K4 sS4 4.7200 0.0200

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison 0.1935
Critical T Value 2,004 Critical Value for Comparison 0.3994
Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of K
Alpha 0.05 Standard Error for Comparison 0.2161
Critical T Value 2,216 Critical Value for Comparison 0.4789
Error terms used: Lap*K and Lap*K*S

The homogeneous group format can't be used

because of the pattern of significant differences.

LSD All-Pairwise Comparisons Test of HT Ha PC for K*S

K S Mean Homogeneous Groups
K4 s3 0.3700 A

K4 S2 0.3667 AB

K3 s3 0.3633 AB

K3 sS4 0.3633 AB

K4 54 0.3567 ABC

K3 s2 0.3533 ABC

K4 S1 0.3467 ABCD

K2 5S4 0.3433 ABCD

K3 S1 0.3333 BCD
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K2 S3 0.3267 CD

K2 S2 0.3233 CDE

K1 S3 0.3233 CDE

K1 s2 0.3167 DE

K2 s1 0.3133 DE

K1 s4 0.3133 DE

K1 S1 0.2900 E

Comparisons of means for the same level of K
Alpha 0.05 Standard Error
Critical T Value 2,064 Critical Value

Error term used: Lap*K*S, 24 DF

for
for

Comparisons of means for different levels of K

Comparison
Comparison

Alpha 0.05 Standard Error for Comparison
Critical T Value 2,145 Critical Value for Comparison
Error terms used: Lap*K and Lap*K*S

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of HT Ha RHR for K*S

K S Mean Homogeneous Groups

K4 S3 1.9000 A

K3 S3 1.8933 A

K3 sS4 1.8767 AB

K4 s4 1.8633 ABC

K4 s2 1.7900 ABCD

K3 S2 1.7667 ABCDE

K2 sS4 1.7033 ABCDE

K1 S3 1.6933 BCDE

K2 S3 1.6833 BCDE

K1 sS4 1.6767 CDE

K4 S1 1.6733 CDEF

K3 S1 1.6667 CDEF

K2 s2 1.5933 DEF

K2 s1 1.5700 EFG

K1 s2 1.4833 FG

K1 S1 1.3833 G

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison
Critical T Value 2,004 Critical Value for Comparison
Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of K
Alpha 0.05 Standard Error for Comparison
Critical T Value 2,153 Critical Value for Comparison
Error terms used: Lap*K and Lap*K*S

There are 7 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of HT Hi HTQ for K*S

K S Mean Homogeneous Groups
K3 5S4 4.8467 A

K3 S3 4.8333 AB

K4 S3 4.8333 AB

K4 sS4 4.7167 ABC
K3 S2 4.6033 ABC
K4 s52 4.5700 ABC
K2 s3 4.5233 ABC
K2 sS4 4.5100 ABC
K4 S1 4.3867 BCD
K3 S1 4.3467 CD
K2 52 4.1167 DE

L0171
.0353

.0167
.0358

.0936
.1932

.0925
.1990



173

K1 sS4 4.0533 DE

K1 S3 4.0500 DE

K2 S1 3.9867 DE

K1 s2 3.7800 EF

K1 s1 3.5167 F

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison
Critical T Value 2,004 Critical Value for Comparison

Error term used: Lap*K*S, 24 DF
Comparisons of means for different levels of K

Alpha 0.05 Standard Error for Comparison
Critical T Value 2,260 Critical Value for Comparison
Error terms used: Lap*K and Lap*K*S

There are 6 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of HT Hi PC for K*S

K S Mean Homogeneous Groups

K4 s4 0.4433 A

K4 sS3 0.4400 A

K3 S3 0.4333 AB

K3 S4 0.4233 ABC

K3 S2 0.4100 ABC

K4 s2 0.4033 ABC

K2 S3 0.3933 BCD

K2 sS4 0.3933 BCD

K3 S1 0.3833 CD

K4 S1 0.3833 CD

K2 s2 0.3600 DE

K2 Ss1 0.3333 EF

K1 s4 0.3233 EF

K1 s3 0.3133 FG

K1 s2 0.3033 FG

K1 Ss1 0.2800 G

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison
Critical T Value 2,064 Critical Value for Comparison

Error term used: Lap*K*S, 24 DF
Comparisons of means for different levels of K

Alpha 0.05 Standard Error for Comparison
Critical T Value 2,129 Critical Value for Comparison
Error terms used: Lap*K and Lap*K*S

There are 7 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of HT Hi RHR for K*S

K S Mean K1,S1 K1,S2 K1,S3  K1,s4 K2,S1
K1 S1 1.4000

K1 S2 1.5100 0.1100

K1 S3 1.6567 0.2567* 0.1467

K1 S4 1.6100 0.2100 0.1000 0.0467

K2 S1 1.5800 0.1800 0.0700 0.0767 0.0300

K2 S2 1.6100 0.2100 0.1000 0.0467 0.0000 0.0300
K2 S3 1.7333 0.3333* 0.2233 0.0767 0.1233  0.1533
K2 S4 1.7333 0.3333* 0.2233 0.0767 0.1233 0.1533
K3 S1 1.7100 0.3100* 0.2000 0.0533 0.1000 0.1300
K3 S2 1.8133 0.4133* 0.3033* 0.1567 0.2033  0.2333
K3 S3 1.9267 0.5267* 0.4167* 0.2700 0.3167* 0.3467*
K3 S4 1.9300 0.5300* 0.4200* 0.2733  0.3200* 0.3500%
K4 S1 1.7100 0.3100* 0.2000 0.0533 0.1000 0.1300

O O O OO oo

o

.1613
.3329

o

o

.2002
.4526

o

0.0200
0.0413

0.0190
0.0405

K2,s2

.1233
.1233
.1000
.2033
.3167%
.3200%*
.1000

O O OO oo

K2,S3

.0000
.0233
.0800
.1933
.1967
.0233
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K4 s2 1.8000 0.4000* 0.2900* 0.1433 0.1900 0.2200 0.1900 0.0667

K4 S3 1.8933 0.4933* 0.3833* 0.2367 0.2833* 0.3133* 0.2833* 0.1600
K4 sS4 1.8767 0.4767* 0.3667* 0.2200 0.2667 0.2967* 0.2667 0.1433
K S Mean K2,s4 K3,s1 K3,S82 K3,S3 K3,s4 K4,s1 K4,S2
K2 s4 1.7333
K3 S1 1.7100 0.0233
K3 S2 1.8133 0.0800 0.1033
K3 S3 1.9267 0.1933 0.2167* 0.1133
K3 sS4 1.9300 0.1967 0.2200* 0.1167 0.0033
K4 s1 1.7100 0.0233 0.0000 0.1033 0.2167 0.2200
K4 S2 1.8000 0.0667 0.0900 0.0133 0.1267 0.1300 0.0900
K4 S3 1.8933 0.1600 0.1833 0.0800 0.0333 0.0367 0.1833 0.0933
K4 S4 1.8767 0.1433 0.1667 0.0633 0.0500 0.0533 0.1667 0.0767
K S Mean K4,S3
K4 S3 1.8933
K4 sS4 1.8767 0.0167
Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison 0.1034
Critical T Value 2,064 Critical Value for Comparison 0.2134
Error term used: Lap*K*S, 24 DF
Comparisons of means for different levels of K
Alpha 0.05 Standard Error for Comparison 0.1231
Critical T Value 2,244 Critical Value for Comparison 0.2763

Error terms used: Lap*K and Lap*K*S
The homogeneous group format can't be used
because of the pattern of significant differences.

6. Két qud xi Iy thong ké d@nh hweng cia liéu lwong K va S dén sinh khéi cia cay lac
Vu Dong xuan

LSD All-Pairwise Comparisons Test of DX Ha RHR for K*S

K S Mean Homogeneous Groups

K4 S4 2.6400 A

K4 S3 2.6267 A

K3 S4 2.5533 AB

K3 S3 2.5233 AB

K4 52 2.4667 BC

K3 S2 2.4100 BCD

K4 S1 2.3733 CD

K2 83 2.3167 DE

K2 5S4 2.3133 DE

K3 S1 2.3033 DE

K2 S2 2.2233 EF

K1 s3 2.1333 FG

K2 S1 2.0900 FG

K1 sS4 2.0867 FG

K1 S2 1.9867 GH

K1 S1 1.8933 H

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison 0.0736
Critical T Value 2.064 Critical Value for Comparison 0.1518

Error term used: Lap*K*S, 24 DF
Comparisons of means for different levels of K

Alpha 0.05 Standard Error for Comparison 0.0664
Critical T Value 2.095 Critical Value for Comparison 0.1392
Error terms used: Lap*K and Lap*K*S

There are 8 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Ha TH for K*S
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K S Mean Homogeneous Groups

K4 S4 9.9367 A

K3 S3 9.9233 A

K4 S3 9.9000 A

K3 sS4 9.7867 A

K4 S2 9.3867 AB

K3 S2 9.1233 BC

K4 S1 8.8900 BC

K2 sS4 8.8433 BC

K3 Ss1 8.7033 C

K2 S3 8.6567 CD

K2 S2 8.0600 DE

K1 S3 7.8067 EF

K1 s4 7.8000 EF

K2 s1 7.5100 EFG

K1 s2 7.3067 FG

K1 S1 6.9700 G

Comparisons of means for the same level of K
Alpha 0.05 Standard Error
Critical T Value 2.064 Critical Value

Error term used: Lap*K*S, 24 DF
Comparisons of means for different levels of

Alpha 0.05 Standard Error
Critical T Value 2.142 Critical Value
Error terms used: Lap*K and Lap*K*S

There are 7 groups (A, B, etc.) in which the

for Comparison
for Comparison

K
for Comparison

for Comparison

means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Ha THQ for K*S

K S Mean Homogeneous Groups

K4 S4 8.6867 A

K4 S3 8.6633 AB

K3 S4 8.6233 AB

K3 S3 8.5500 AB

K4 s2 8.4700 ABC

K3 S2 8.1600 ABCD

K2 s3 8.1067 BCDE

K2 s4 7.9467 CDE

K4 Ss1 7.8200 DEF

K3 S1 7.7867 DEF

K2 s2 7.5800 EFG

K1 s3 7.3267 FGH

K1 s4 7.3167 FGHI

K2 s1 7.1700 GHI

K1 S2 6.9467 HT

Kl s1 6.7733 I

Comparisons of means for the same level of K
Alpha 0.05 Standard Error
Critical T Value 2.064 Critical Value

Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of
Alpha 0.05 Standard Error
Critical T Value 2.155 Critical Value
Error terms used: Lap*K and Lap*K*S

There are 9 groups (A, B, etc.) in which the

for Comparison
for Comparison

K
for Comparison

for Comparison

means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Hi HTQ for K*S

K S Mean Homogeneous Groups
K4 sS4 8.4267 A

[N ]

o O

o O

[N ]

.2951
.6091

.2862
.6130

.2666
.5503

.2645
.5701
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K4 S3 8.4067 A

K3 S4 8.3467 AB

K3 S3 8.3333 AB

K4 52 8.1867 ABC

K3 S2 8.0433 ABC

K4 S1 7.8667 BCD
K2 sS4 7.7967 CD
K2 S3 7.7233 CD
K3 s1 7.7233 CD
K2 s2 7.4767 DE
K1 sS4 7.1967 EF
K1 s3 7.1833 EF
K2 s1 7.1300 EF
K1 s2 7.0300 EF
K1 S1 6.8467 F

Comparisons of means for the same level of K

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.064 Critical Value for Comparison
Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of K
Alpha 0.05 Standard Error for Comparison
Critical T Value 2.228 Critical Value for Comparison
Error terms used: Lap*K and Lap*K*S

There are 6 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Hi RHR for K*S

K S Mean Homogeneous Groups

K4 S3 2.6600 A

K4 S4 2.6433 AB

K3 S3 2.6133 AB

K3 sS4 2.5900 AB

K4 s2 2.5367 ABC

K2 sS4 2.4867 ABCD

K2 S3 2.4767 ABCDE

K3 S2 2.4167 ABCDEF

K4 S1 2.3567 ABCDEF

K3 S1 2.3333 BCDEF

K2 s2 2.2600 CDEFG

K1 S3 2.1733 DEFGH

K1 sS4 2.1533 EFGH

K2 S1 2.1533 FGH

K1 s2 2.0067 GH

K1 S1 1.9067 H

Comparisons of means for the same level of K
Alpha 0.05 Standard Error
Critical T Value 2.064 Critical Value

Error term used: Lap*K*S, 24 DF

for
for

Comparisons of means for different levels of K

Comparison
Comparison

Alpha 0.05 Standard Error for Comparison
Critical T Value 2.157 Critical Value for Comparison
Error terms used: Lap*K and Lap*K*S

There are 8 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Hi TH for K*S

K S Mean Homogeneous Groups
K3 sS4 10.033 A
K4 S3 10.023 AB

.2044
L4219

.2343
.5220

.1516
.3128

.1508
.3254
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K3 S3 9.990 AB

K4 s4 9.970 AB

K4 S2 9.570 ABC

K3 S2 9.380 BC

K4 S1 9.167 CD

K2 S3 9.107 CD

K2 s4 9.033 CD

K3 s1 8.973 CD

K2 S2 8.510 DE

K2 S1 8.013 EF

K1 s4 7.953 EF

K1 S3 7.910 EF

K1 s2 7.437 FG

K1l st 7.083 G

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison 0.3148
Critical T Value 2.064 Critical Value for Comparison 0.6497

Error term used: Lap*K*S, 24 DF
Comparisons of means for different levels of K

Alpha 0.05 Standard Error for Comparison 0.3151
Critical T Value 2.160 Critical Value for Comparison 0.6807
Error terms used: Lap*K and Lap*K*S

There are 7 groups (A, B, etc.) in which the means

are not significantly different from one another.
7. Két qud xi Iy thong ké d@nh hweng cia liéu lweng K va S dén sinh khéi cia cay lac
vy He thu

LSD All-Pairwise Comparisons Test of HT Ha HTQ for K*S

K S Mean Homogeneous Groups

K4 5S4 7.5133 A

K4 S3 7.5033 AB

K3 sS4 7.4900 ABC

K3 S3 7.4667 ABC

K3 S2 7.0933 ABCD

K4 52 7.0167 ABCD

K2 54 6.7900 BCDE

K2 S3 6.7800 CDE

K3 S1 6.7500 DE

K4 S1 6.7367 DE

K2 S2 6.4300 DEF

K2 S1 6.1533 EF

K1 sS4 6.1533 EF

K1 S3 6.1100 EF

K1 S2 5.8500 FG

K1 S1 5.4100 G

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison 0.3256
Critical T Value 2.064 Critical Value for Comparison 0.6721

Error term used: Lap*K*S, 24 DF
Comparisons of means for different levels of K

Alpha 0.05 Standard Error for Comparison 0.3297
Critical T Value 2.167 Critical Value for Comparison 0.7143
Error terms used: Lap*K and Lap*K*S

There are 7 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of HT Ha RHR for K*S
K S Mean Homogeneous Groups
K4 S3 2.4333 A
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K4 sS4 2.4133 A

K3 S4 2.4033 AB

K3 S3 2.3933 AB

K4 s2 2.3400 ABC

K3 S2 2.2667 ABCD

K2 sS4 2.2133 BCDE

K3 S1 2.1733 CDE

K4 S1 2.1600 CDE

K2 sS3 2.1367 DE

K1 sS4 2.0633 EF

K1 S3 2.0600 EF

K2 S2 2.0533 EF

K2 S1 1.9367 FG

K1 s2 1.7900 GH

K1 Ss1 1.6733 H

Comparisons of means for the same level of K
Alpha 0.05 Standard Error
Critical T Value 2.064 Critical Value

Error term used: Lap*K*S, 24 DF
Comparisons of means for different levels of

Alpha 0.05 Standard Error
Critical T Value 2.125 Critical Value
Error terms used: Lap*K and Lap*K*S

There are 8 groups (A, B, etc.) in which the

for Comparison
for Comparison

K
for Comparison

for Comparison

means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of HT Ha TH for K*S

K S Mean Homogeneous Groups

K3 sS3 7.2000 A

K4 s3 7.1967 A

K4 s4 7.1867 A

K3 s4 7.0967 AB

K3 S2 6.9267 AB

K4 S2 6.8367 AB

K2 sS4 6.7400 ABC

K2 S3 6.6133 ABCD

K4 S1 6.6133 ABCD

K3 S1 6.5100 ABCD

K2 S2 6.2733 BCDE

K1 sS4 6.0000 CDEF

K1 s3 6.0000 CDEF

K2 s1 5.9267 DEF

K1 s2 5.6533 EF

K1 Ss1 5.3333 F

Comparisons of means for the same level of K
Alpha 0.05 Standard Error
Critical T Value 2.064 Critical Value

Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of
Alpha 0.05 Standard Error
Critical T Value 2.207 Critical Value
Error terms used: Lap*K and Lap*K*S

There are 6 groups (A, B, etc.) in which the

for Comparison
for Comparison

K
for Comparison

for Comparison

means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of HT Hi HTQ for K*S

K S Mean Homogeneous Groups
K4 s4 7.7467 A
K3 S4 7.6567 AB
K4 S3 7.6267 AB

.0961
.1983

.0907
.1928

.3411
.7039

.3736
.8247
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K3 S3 7.5367 AB

K3 s2 7.1367 ABC

K4 s2 7.0567 BCD

K2 S3 6.7433 CDE

K2 sS4 6.7233 CDEF

K4 S1 6.6900 CDEF

K3 S1 6.6400 CDEF

K2 S2 6.4500 DEF

K1 S4 6.1400 EFG

K1 S3 6.1167 EFG

K2 S1 6.1033 FGH

K1 S2 5.7633 GH

K1 S1 5.4367 H

Comparisons of means for the same level of K
Alpha 0.05 Standard Error
Critical T Value 2.064 Critical Value

Error term used: Lap*K*S, 24 DF
Comparisons of means for different levels of

Alpha 0.05 Standard Error
Critical T Value 2.179 Critical Value
Error terms used: Lap*K and Lap*K*S

There are 8 groups (A, B, etc.) in which the

for Comparison
for Comparison

K
for Comparison

for Comparison

means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of HT Hi RHR for K*S

K S Mean Homogeneous Groups

K4 sS4 2.5533 A

K3 S3 2.5300 A

K4 S3 2.5233 A

K3 sS4 2.5200 AB

K4 S2 2.4633 ABC

K3 s2 2.3200 ABCD

K2 sS4 2.2633 ABCD

K4 S1 2.2267 BCDE

K3 S1 2.1733 CDE

K2 S3 2.1033 DEF

K2 s2 1.9700 EFG

K1 S3 1.9533 EFG

K1 S4 1.9467 EFG

K2 S1 1.8567 FGH

K1 s2 1.7867 GH

K1 S1 1.6167 H

Comparisons of means for the same level of K
Alpha 0.05 Standard Error
Critical T Value 2.064 Critical Value

Error term used: Lap*K*S, 24 DF

Comparisons of means for different levels of
Alpha 0.05 Standard Error
Critical T Value 2.210 Critical Value
Error terms used: Lap*K and Lap*K*S

There are 8 groups (A, B, etc.) in which the

for Comparison
for Comparison

K
for Comparison

for Comparison

means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of HT Hi TH for K*S

K S Mean Homogeneous Groups
K3 s3 8.0533 A
K4 sS4 7.9900 AB
K4 S3 7.9700 AB
K3 S4 7.8633 AB
K4 52 7.7300 AB

.3013
.6219

.3119
.6795

.1210
.2497

.1331
.2942
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K3 S2 7.6800 AB

K2 sS4 7.4067 ABC

K2 S3 7.3433 ABC

K3 s1 7.2300 ABCD

K4 s1 7.2200 BCD

K2 S2 6.8400 CD

K1 sS4 6.8300 CDE

K1 S3 6.6633 CDE

K2 S1 6.6000 CDE

K1 S2 6.4433 DE

K1 S1 5.9967 E

Comparisons of means for the same level of K
Alpha 0.05 Standard Error for Comparison 0.4070
Critical T Value 2.064 Critical Value for Comparison 0.8399

Error term used: Lap*K*S, 24 DF
Comparisons of means for different levels of K

Alpha 0.05 Standard Error for Comparison 0.3893
Critical T Value 2.133 Critical Value for Comparison 0.8305
Error terms used: Lap*K and Lap*K*S

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.
8. Két qud xir Iy thong ké dnh hweng ciia dang phin K va S dén nang sudt thuc thu
cua cay lac

LSD All-Pairwise Comparisons Test of DX Ha for CT

CT Mean Homogeneous Groups

CT4 4.2703 A

CT3 3.9607 B

CT5 3.6357 C

CT6 3.3207 D

CT2 3.1543 D

CTl 2.6330 E

Alpha 0.05 Standard Error for Comparison 0.1301
Critical T Value 2,228 Critical Value for Comparison 0.2900
Error term used: Lap*CT, 10 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Hi for CT

CT Mean Homogeneous Groups

CT4 4.4203 A

CT3 4.1513 AB

CT5 3.8427 BC

CT6 3.6473 CD

CT2 3.4467 D

CTl 2.8330 E

Alpha 0.05 Standard Error for Comparison 0.1427
Critical T Value 2,228 Critical Value for Comparison 0.3179
Error term used: Lap*CT, 10 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of HT Ha for CT

CT Mean Homogeneous Groups
CT4 2.8447 A

CT3 2.5500 B

CT5 2.4133 B

CTe 2.1277 C

CT2 1.8320 D
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CTl 1.5697 E

Alpha 0.05 Standard Error for Comparison 0.0944
Critical T Value 2,228 Critical Value for Comparison 0.2103
Error term used: Lap*CT, 10 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of HT Hi for CT

CT Mean Homogeneous Groups

CT4 2.9303 A

CT3 2.6050 B

CT5 2.4417 BC

CT6 2.3103 C

CT2 2.0193 D

CTl 1.7130 E

Alpha 0.05 Standard Error for Comparison 0.0922
Critical T Value 2,228 Critical Value for Comparison 0.2055
Error term used: Lap*CT, 10 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.
9. Keét qua xwr ly thong ké danh hwong cua dang phdn K va S dén so qua chdc cua cdy lac

LSD All-Pairwise Comparisons Test of DX Ha for CT
CT Mean Homogeneous Groups

CT4 15.733 A

CT3 15.233 AB

CT5 14.500 BC

CT6 14.033 CD

CT2 13.333 D

CTl 12.133 E

Alpha 0.05 Standard Error for Comparison 0.4885
Critical T Value 2,228 Critical Value for Comparison 1.0884
Error term used: Lap*CT, 10 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Hi for CT
CT Mean Homogeneous Groups

CT4 18.500 A

CT3 18.067 A

CT5 17.367 AB

CT6 16.900 AB

CT2 16.033 B

CTl 13.333 C

Alpha 0.05 Standard Error for Comparison 0.7934
Critical T Value 2,228 Critical Value for Comparison 1.7679
Error term used: Lap*CT, 10 DF

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of HT Ha for CT
CT Mean Homogeneous Groups

CT4 13.233 A

CT3 12.633 AB

CT5 11.900 BC

CTe 11.167 CD
CT2 10.267 DE
CT1 9.300 E

Alpha 0.05 Standard Error for Comparison 0.4636
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Critical T Value 2,228 Critical Value for Comparison 1.0329
Error term used: Lap*CT, 10 DF
There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of HT Hi for CT
CT Mean Homogeneous Groups

CT4 14.233 A

CT3 13.500 AB

CT5 12.800 BC

CT6 12.233 CD

CT2 11.567 DE

CTl 10.700 E

Alpha 0.05 Standard Error for Comparison 0.4389
Critical T Value 2,228 Critical Value for Comparison 0.9778
Error term used: Lap*CT, 10 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.
10. Két qua xa# Iy thong ké dnh hwéng cia dang phin K va S dén chi sé dién tich 14
cua cay lac vu Dong xudn

LSD All-Pairwise Comparisons Test of DX Ha HTQ for CT

CT Mean Homogeneous Groups

CT4 4.1867 A

CT3 4.0700 AB

CT5 3.7967 BC

CT6 3.6467 C

CT2 3.6400 C

CTl 3.5067 C

Alpha 0.05 Standard Error for Comparison 0.1552
Critical T Value 2,228 Critical Value for Comparison 0.3459
Error term used: Lap*CT, 10 DF

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Ha PC for CT

CcT Mean Homogeneous Groups

CT2 0.2700 A

CT3 0.2700 A

CT4 0.2700 A

CT5 0.2600 AB

CT6 0.2567 AB

CTl 0.2467 B

Alpha 0.05 Standard Error for Comparison 9.851E-03
Critical T Value 2,228 Critical Value for Comparison 0.0219

Error term used: Lap*CT, 10 DF
There are 2 groups (A and B) in which the means
are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Ha RHR for CT

CT Mean Homogeneous Groups

CT4 2.4333 A

CT3 2.2867 AB

CT6 2.2033 BC

CT5 2.2000 BC

CT2 2.1533 BC

CTl 2.0367 C

Alpha 0.05 Standard Error for Comparison 0.0853

Critical T Value 2,228 Critical Value for Comparison 0.1901
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Error term used: Lap*CT, 10 DF
There are 3 groups (A, B, etc.) in which the means
are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX_Hi_HTQ for CT

CT Mean Homogeneous Groups

CT4 4.5200 A

CT3 4.4367 AB

CT5 4.3333 AB

CT6 4.1633 ABC

CT2 4.0700 BC

CT1l 3.8467 C

Alpha 0.05 Standard Error for Comparison 0.1791
Critical T Value 2,228 Critical Value for Comparison 0.3991
Error term used: Lap*CT, 10 DF

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Hi PC for CT

CT Mean Homogeneous Groups

CT4 0.3500 A

CT5 0.3300 AB

CT3 0.3200 B

CTz2 0.3167 B

CTe 0.3033 B

CTl 0.2667 C

Alpha 0.05 Standard Error for Comparison 0.0131
Critical T Value 2,228 Critical Value for Comparison 0.0293
Error term used: Lap*CT, 10 DF

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Hi RHR for CT

CT Mean Homogeneous Groups

CT4 2.5033 A

CT3 2.4133 AB

CT5 2.3533 ABC

CT6 2.3067 BC

CT2 2.2000 CD

CTl 2.0867 D

Alpha 0.05 Standard Error for Comparison 0.0882
Critical T Value 2,228 Critical Value for Comparison 0.1966
Error term used: Lap*CT, 10 DF

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.
11. Két qua xa Iy thong ké dnh hweng ciia dang phan K va S dén sinh khéi cia cay
lac vu Dong xuin

LSD All-Pairwise Comparisons Test of DX Ha HTQ for CT

CT Mean Homogeneous Groups

CT4 7.0900 A

CT3 6.8900 AB

CT5 6.6267 ABC

CT6 6.5333 BC

CT2 6.3400 CD

CTl 5.9767 D

Alpha 0.05 Standard Error for Comparison 0.2243
Critical T Value 2,228 Critical Value for Comparison 0.4998

Error term used: Lap*CT, 10 DF



184

There are 4 groups (A, B, etc.) in which the means
are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Ha RHR for CT

CT Mean Homogeneous Groups

CT4 2.3833 A

CT3 2.3233 AB

CT5 2.2300 AB

CT6 2.1400 BC

CT2 1.9433 CD

CTl 1.7867 D

Alpha 0.05 Standard Error for Comparison 0.0948
Critical T Value 2,228 Critical Value for Comparison 0.2112
Error term used: Lap*CT, 10 DF

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Ha TH for CT
CT Mean Homogeneous Groups

CT4 10.517 A

CT3 10.177 AB

CT5 9.417 BC

CT6 9.030 CD

CT2 8.483 D

CT1 7.227 E

Alpha 0.05 Standard Error for Comparison 0.3906
Critical T Value 2,228 Critical Value for Comparison 0.8703
Error term used: Lap*CT, 10 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Hi HTQ for CT

CcT Mean Homogeneous Groups

CT4 7.3767 A

CT3 7.1033 AB

CT5 6.7867 BC

CT6 6.6267 BCD

CT2 6.3967 CD

CTl 6.0833 D

Alpha 0.05 Standard Error for Comparison 0.2549
Critical T Value 2,228 Critical Value for Comparison 0.5678
Error term used: Lap*CT, 10 DF

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Hi RHR for CT

CcT Mean Homogeneous Groups

CT4 2.3667 A

CT3 2.2667 AB

CT5 2.1567 BC

CT6 2.1400 BC

CT2 1.9933 CD

CTl 1.9000 D

Alpha 0.05 Standard Error for Comparison 0.0847
Critical T Value 2,228 Critical Value for Comparison 0.1888
Error term used: Lap*CT, 10 DF

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All-Pairwise Comparisons Test of DX Hi TH for CT
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CT Mean Homogeneous Groups

CT4 10.330 A

CT3 9.840 AB

CT5 9.023 BC

CT6 8.653 CD

CT2 7.950 DE

CT1 7.157 E

Alpha 0.05 Standard Error for Comparison 0.4387
Critical T Value 2,228 Critical Value for Comparison 0.9774
Error term used: Lap*CT, 10 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.
11. Két qud xi# Iy thang ké T test mét sé chi tiéu ciza mé hinh theec nghiém
* Két qua xiz ly thang ké T test chi tidu ndng sudt thuc thu tai x& Cat Hiép

t-Test: Two-Sample Assuming Equal Variances

Variable 1 Variable 2
Mean 4478,708 3790,092
Variance 46484,51 56022,47
Observations 5 5
Pooled Variance 51253,49
Hypothesized Mean Difference 0
df 8
t Stat 4,809342
P(T<=t) one-tail 0,00067
t Critical one-tail 1,859548
P(T<=t) two-tail 0,001339
t Critical two-tail 2,306004

* Két qua Xt 1y thong ké T test chi tiéu nang sudt thuc thu tgi xa Cat Hanh

t-Test: Two-Sample Assuming Equal Variances

Variable 1 Variable 2
Mean 4346,598 3634,547
Variance 65612,76 40729,22
Observations 5 5
Pooled Variance 53170,99
Hypothesized Mean Difference 0
df 8
t Stat 4,882515
P(T<=t) one-tail 0,00061
t Critical one-tail 1,859548
P(T<=t) two-tail 0,00122

t Critical two-tail 2,306004




* Két qua xar Iy thang ké T test chi tiéu sé qud chdc/cay tqi xa Cat Hiép

t-Test: Two-Sample Assuming Equal Variances
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Variable 1
Mean 17,5 15,34
Variance 0,82 0,693
Observations 5 5
Pooled Variance 0,7565
Hypothesized Mean Difference 0
df 8
t Stat 3,9266238
P(T<=t) one-tail 0,0021887
t Critical one-tail 1,859548
P(T<=t) two-tail 0,0043774
t Critical two-tail 2,3060041

* Két qua xait 1y thang ké T test chi tiéu sé qud chac/cay tqi xd Cat Hanh

t-Test: Two-Sample Assuming Equal Variances

Variable 1
Mean 17,18 15,14
Variance 0,812 0,628
Observations 5 5
Pooled Variance 0,72
Hypothesized Mean Difference 0
df 8
t Stat 3,8013156
P(T<=t) one-tail 0,0026134
t Critical one-tail 1,859548
P(T<=t) two-tail 0,0052269

t Critical two-tail

2,3060041




