KHOA HOC CONG NGHE

NGHIEN CUU ANH HUGNG CUA PHAN BDAM BEN
SINH TRUGNG, PHAT TRIEN VA NANG SUAT
LUA VL24 TAI HUYEN GIA BiNH, BAC NINH
Nguyén Chi Dng', Pham Tién Ding?, Hoang Dang Ding®

TOM TAT

Thi nghiém duoc tién hanh tai hop tac x4 Dong Binh, huyén Gia Binh, tinh Bic Ninh dé xac dinh hi¢u qua
cua viéc sir dung phan dam dén sinh truéng, phat trién va nang sudt cua gidng laa Viét Lai 24 trong vu mua
2012 va vy xuan 2013. Thi nghiém duoc tién hanh véi 6 mic phan dam khéac nhau (0, 50, 100, 150, 200 va
250 kg N/ha) véi nén phan bén chung 1a 6 tdn phan chuéng, P,O; : 90 kg va K,0: 90 kg. Thi nghiém duoc
bé tri theo kiéu khéi ngiu nhién hoan toan (RCB) véi 3 14n nhéc lai, dién tich 6 thi nghiém 18 m®. Két qua
cho thdy cac dic diém sinh trudmg nhu: chi sé dién tich 14 (LAI), ham lugng chit khé, ning suit va cac yéu
t6 cdu thanh ning suit déu cao hon khi gia ting mic bon dam. Trong dé mirc bén 150 kg N/ha cho nang
suit cao nh4t (67,1 ta/ha trong vy mua va 70,2 ta/ha trong vu xuan). Tuy nhién hiéu qua kinh té cua viéc su
dung phén bén & cong thic bén 150 kg N/ha lai thdp hon so véi mirc bon 100 kg N/ha & ca vy xuén va vy

mua.

Tiu khoa: Ning suét, dam, VL24, sinh truong, phat trién.

1. BAT VAN pé

Lia 1a cay trong than thiét, lau doi nhat cua nhan
dan ta va nhiéu dan toc khac trén thé gisi, dat biét 1a
cac dan foc & chau A. Lia gao la loai luong thuc
chinh ctia nguoi dan chau A, ciing nhu bip cia dan
Nam My, hat ké cua dan chiu Phi hoac lua mi cua
dan chau Au va Bic My. Tuy nhién c6 thé néi, trén
khdp thé gisi, & dau ciing c6 dung dén lua gao hoic
cé4c san phdm tir lda gao. Khoang 40% dan s trén thé
gidi 1dy lua gao lam ngudn luong thuc chinh. Trén
thé giti c6 hon 110 quéc gia c6 san xuit va tiéu thy
gao véi cac muc dé khac nhau.

Tuy nhién sirc ép ciia vdn dé ting dan sd, cong
nghiép héa va sa mac héa lam cho dién tich san xudt
lia ngdy cang gidm va anh huéng dén vin dé an ninh
luong thuc, nén giai phéap lia lai 4 gép phan giam
bét sy cing thing. D€ khai thac tot tiém ning ning
suit cta cic td hop lua lai méi nguoi sin xudt cin co6
nhimg thay d6i trong quy trinh thdm canh, m¢t trong
nhimg khau quan trong va quyét dinh dén hiéu qua
bén vimg cua quy trinh thim canh 1a viéc sir dung
phéan bén mét cach hop ly.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

! Phong Néng nghi¢p va Phat trién nong thon huyén Gia
Binh

2Khoa Néng hoc. Dai hoc Néng nghiép Ha Noi

*Phong Khoa hoc va Céng nghé. Dai hoc Nong nghiép Ha
Néi

2.1. N§i dung nghién ctru

- Nghién ciu anh hudng ctia mirc bén phan dam
khac nhau dén sinh truéng, phat trién va nang suit
cua giong lua Viét Lai 24.

2.2. Dja diém, vit lieu va phuong phip nghién
clru

2.2.1 Dja diém: HTX DPéng Binh.

bit thi nghiém 1a d4t phu sa cd khong dugc bdi
hang nam. Cac chi tiéu co ban: pHiq: 5,23; chit hiru
co tong sd (%): 3,84; ni to tdng s (%): 1,04; P,O; tdng
sd (%): 0,21; K,O tdng sé (%): 1,74; P,0, d& tieu
(mg/100g d4t): 25,8; K,0 dé tieu (mg/100g d4t): 6,8;
CEC (mg/100g dat): 26,5.

2.3. Vit li¢u va thei gian nghién ciu

- Gidng hia V124: Giéng V124 1A gidng lia lai
duoc chon tao béi Vién Nghién ciru va Phat trién cay
trong, Truong Pai hoc Nong nghiép Ha Noi. Gidng
Viét Lai 24 1a mét gidng lua rdt ngin ngay, chi
khoéng 110-115 ngay trong vy xuin mudn va 90-95
ngay trong vy mua, chdng chju tét véi benh bac 14,
d6m soc vi khuén, ning suit dat trung binh 60 - 65
ta/ha.

- Thi nghi¢m dugc tién hanh trong vy mua 2012,
xuan 2013.

2.4. Phuong phip nghién ciru

Thi nghi¢m dugc bS tri theo phuong phap khéi
ngau nhién hoan toan 3 l4n nhéc lai. Dién tich méi 6
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#

thi nghiém 1a 18 m? (6 m x 3 m) (Pham Chi Thanh,
2002).

Thi nghiém gém 6 mic bén dam khac nhau (6
cong thirc) gém:

CT1: 0 N kg/ha (d6i chimg); CT2: 50 N kg/ha;
CT3: 100 N kg/ha; CT4: 150 N kg/ha; CT5: 200 N
kg/ha; CT6:250 N kg/ha.

Mat d cdy: 45 khém/m?; cdy 2-3 danh/khém.
Tudi ma 55,5 4.

Nén phan bén thi nghiém 90 K,O + 60 P,O; + 6
t4dn phan chudng.

Bo6n 16t toan b phan 1an + 30% dam + 30% kali.

Bén thic 14n 1 khi cay lia hdi xanh: 50% dam +
30% kali. Bén thic 14n 2 truée khi trd 20 ngay, bén
toan bo sé phan con lai.

- Cdc chi tiéu theo doi

Pic diém noéng sinh hoc, nang sudt va cac yéu té
c4u thanh ning suit: s6 bong/khém, sé hat/bong, sé
hat chic/bong; khéi luong 1000 hat (P1000 hat),
nang sudt ly thuyét, nang sudt thyc thy, tinh hinh siu
bénh. Ning sudt ly thuyét va thyc thu déu tinh theo
don vj ta/ha, theo phuong phap cua IRRI (1996).

- Phén tich dit liéu:

+ Két qua thi nghiém duoc phin tich trén
Microsoft Excel va IRRISTAT 5.0.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia liéu lugng dam dén mot s6
chi tiéu sinh trudng va phat trién

Muc phan dam khac nhau c6 anh hudng téi cac
chi tiéu sinh trudmg nhu chiéu cao ciy, s6 nhanh tdi
da. Lugng dam ting lén chiéu cao, sd nhanh ciing
tang theo, mirc ting cao nhét 1a bon 250 kg/ha va cac
chi tiéu d6 déu cao hon so véi cong thirc d6i chimg.

Chi titu s6 nhanh hiru hiéu thi sy khic nhau
khong nhiéu va c6 biéu hién giam ting & nhimg mic
phan ting ban d4u va sau d6 gidm d4n din khi ting
lugng phan bén & mixc cao hon va dat dinh ting-&
cong thic 4 (150 kg N/ha). '

Két quad cho thdy & giai doan dé nhanh dinh
dudmg c6 thé du dé cay dé nhanh do viy ma s
nhénh tdi da khong khac nhau nhiéu, nhung dén giai
doan trd dinh dudmg khong du thi sd nhanh hiru hiéu
thédp hon hin.

Két qua nay duoc 1ap lai & ca 2 vu xuan va mua
trén giong V1L.24.
Bing 1. Chi tiéu sinh trudmg clia giéng V1.24 & cac
cbtgmﬁcbéndamkhécnhaumiGiaBinh,BécNinh

Cong Chiéu |Sé nl)énh S6 n{mnh TGST
thire | €2° cay toi hiru —e
(cm) |[da/khém | hiéu/khém
Vuy mua 2012
CT1 (89,6+2,6| 7,6+1,2 3,8+0,6 90
CT2 91,829 9,1+0,2 5,9+0,2 93
CT3 [93,1+2,8| 9,3+0,2 6,5+0,2 94
CT4 |94,5+2,1] 9,4+0,2 6,6+0,1 95
CT5 [94,9+2,8 9,4+0,2 6,1+0,1 95
CT6 [95,2+1,6( 9,5+0,1 5,9+0,1 96
Vu xuin 2013
CT1 [85,6+2,4| 6,8+1,1 3,5+0,5 95
CT2 [89,8+2,3| 8,4+0,3 6,1+0,3 98
CT3 [91,1£2,5] 8,5¢0,2 6,7+0,3 98
CT4 [94,2+2,3| 8,9+0,3 6,9+0,2 101
CT5 [91,9+42,3| 8,5+0,2 6,3+0,2 102
CT6 |92,2+1,5| 8,4+0,2 5,5+0,3 105

3.2. Anh hudng ciia liéu hrong dam khic nhau
dén chi sd dien tich 14 (LAI) va tich lay chdt kho &
céc giai doan khic nhau

Bing 2. Chi sd di¢n tich 14 (LAI) va ch4t khé tich lay

& céc giai doan sinh trudng
ICong [Dé nhanh t3i da Trd Chin sita
thic LAI| Chitkho [LAICh4t khoLAI[ Ch4t kho
Vuy mua 2012
CT1 |2,1 3,8 51| 145 3,1 21,1
CT2 |2,5 4,5 53| 16,7 |3,2 23,2
CT3 |2,8 49 54| 193 [35| 243
CT4 (3,1 51 56| 232 (43| 231
CTS 3,5 5,4 51| 215 K41 25,3
CT6 (3,1 52 52| 188 [3,7| 254
Vu xuin 2013
CT1 (1,8 3,6 40| 136 |34 201
CT2 2,2 41 45| 156 |36| 24,6
CT3 (2,3 43 47| 182 |3,8] 26,7
CT4 (2,5 4,5 51| 21,1 |42 271
CTS (2,7 4,7 46| 203 |3,7| 268
23 48 42| 197 |34 265

Két qua nghién ciu vé dnh hudng clia cic mic
bén phin dam khic nhau dén chi s§ dien tich 14
(LAL m?’l4/m? d4t) va tich lay chét kho (g/khém) & 3
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giai doan dé nhanh tdi da, tré va chin sira dugc trinh
bay trong bang 2 cho thdy:

Dién tich 14 s&¢ phan anh kha niang quang hop
cua cay, tudi tho cua l4 c6 y nghia quan trong voi
nang suit thu hoach. Chi sd dién tich 14 c6 méi quan
hé mat thiét voi nang suit. Két qua nghién ciru cho
thdy: LAI giam dan tir giai doan dé nhanh t6i da, tré
va giai doan chin sira trén tit ca cac cong thic bon
dam khac nhau. Trong giai doan dé nhéanh toi da LAI
tang dan khi bon dam tang (thdp nhat & cong thuc
dé6i chimg va cao nhdt & cong thuc 6). O cac giai
doan con lai (trd va chin sira) thi LAI ting d4n tir mirc
bon 0 dén 150 kg/ha dam sau d6 LAI giam dan khi
dam tang. Chi sé dién tich 14 (LAI) trén giong V1.24 &
trong vu xuan thap hon so voi vu mua.

Ham luong chat khé tich lay cia giong V124 &
cac muc phan dam khac nhau cé su khac nhau tiang

dan tir giai doan dé nhanh t6i da dén giai doan chin
sira. Trong cung giai doan thi ham luong tich lay
chit khé tang dan va tang dén muc bon 150 kg N/ha,
sau d6 kha nang tich lay chit kho giam dan ¢ cac
mirc phan bon cao hon tiép theo. Dién bién kha nang
tich lay chit kho cua giéng V124 giong nhau trong
Ca vu Xuan va vu mua.

3.3. Céc yéu t6 c4u thanh ning suit va ning suit
clia giéng V1.24 trén cic mirc phan dam khic nhau

Céc yéu té cdu thanh ning sudt va nang suat la
yéu t3 vé6 cung quan trong dé danh gia kha nang
thich nghi ctia giéng va su hgp ly trong viéc thuc
hién cac quy trinh cham soc. Két qua ¢ bang 3 cho
thdy anh hudng cia mic phan dam khac nhau dén
cac yéu t6 cdu thanh nang suit va ning suit cua
giong lua V1.24 trong diéu kién vy mua, vu xuan tai
Gia Binh, B4c Ninh.

Bang 3. Cac yéu t6 c4u thanh ning suit va ning suit cia gidng V1.24 & cic mirc bén dam khac nhau
tai Gia Binh, Bic Ninh

Yéu t8 c4u thanh ning suit
oo ik S8 bong/m? | S8 hat /bong | S6 hat chic/bong Ty l(:)lépb“’&)wNSLT (ta/ha)| NSTT (ta/ha)
Vu mua 2012
CT1 /o) 1710 144,0 130,0 97 | 251 55,8 36,3
CT2 265,5 148,0 132,0 10,8 | 253 88,7 53,2
CT3 2925 157,0 148,0 57 | 252 109,1 65,5
CT4 297,0 159,0 150,0 57 | 251 111,8 67,1
CTS 274,5 155,0 142,0 84 | 252 98,2 63,8
CT6 265,5 152,0 140,0 79 | 253 94,0 61,1
V(¥ 66
15D0,05 7.0
Vuy xuin 2013
CT1 @) 1575 147,0 132,0 102 | 252 52,4 34,1
CT2 274,5 153,0 140,0 85 | 254 97,6 585
CT3 297,0 161,0 152,0 56 | 253 114,2 68,6
CT4 301,5 160,0 154,0 38 | 252 117,0 70,2
CTS 283,5 159,0 147,0 75 | 254 105,9 68,8
CT6 2475 155,0 142,0 84 | 252 88,6 576
CV®) 62
LSD0,05 55
Két qui & bang 3 cho thiy: m4t d9, s6 nhanh hiru hi¢u va n6 phan anh sy hop ly

S6 bong/m% Day la chi tiéu quyét dinh nhiéu téi
nang suat thyuc thu va yéu t3 nay phy thugc nhiéu vao

tr(?ng viéc st dung phén bén cho cay tréng. Két qui
thi nghiém cho thdy sé bong/m? & cic cong thix bon
dam déu cao hon cong thic khong bon dam. Trong
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d6 mirc bén 150 kg N/ha cho s béng/m? cao nhit
vu mua dat: 297 bong/m?, vu xuan dat 301 bong/m?

S8 hat/béng: s6 hat/bong cao nhit & mirc bon
150 kg N/ha trong vu mua (159 hat/bong) va & muc
bén 100 kg N/ha trong vu xuan (dat 161 hat/bong),
thdp nhit 1a cong thirc bén 50 kg N/ha va tit ca cac
cong thuc déu c6 sd hat/bong cao hon so véi déi
chimg.

S48 hat chic va ty lé hat lép: Cac cong thuc thi
nghiém déu cho sé hat chic trén bong cao hon so voi
ddi chimg. Cong thirc cho két qua cao nhit 1a cong
thirc bon 150 kg N/ha & trong ca vu xuan va vu mua
va cong thirc c6 két qua thdp nhat 1a cong thic bén
50 kg N/ha.

Khéi lugng 1000 hat khong c6 su sai khac nhiéu
giira cac cong thirc thi nghiém.

Ning sudt thuc thu: B6n dam & cac muc khac
nhau cho nang suit khac nhau & mirc y nghia 5%. Khi
khdi lugng dam tiang tir 0 kg N/ha dén 150 kg N/ha
nang sudt thyc thu ting. Khi mic dam ting dén 200
kg N/ha thi ning suit thuc thu cé su huéng giam
dan. Két qua nghién ciru nay ciing phu hop véi cac
nghién ciru cia Pham Van Cuong (2007), Lé Vin
Khanh (2008).

3.4. Khi ning chéng chju sdu bénh hai cua
giéng V1.24 & cic cong thirc bén dam khic nhau

Theo doi tinh hinh sau bénh hai trén giéng V1.24
vu mua 2012 tai Gia Binh, Bic Ninh cho thdy: O cac
cong thic béon dam khiac nhau déu xudt hién siu
bénh hai chinh nhu: d6m nau, khé vin, dao 6n, sau
cuén 14 nhd, bo tri, siu duc than nhung & mixc d6
nhe.

Bénh dao 6n: Bénh xuat hién & cong thirc bén
dam cao 250 kg/ha & trong vu mua va khéng thiy
xu4t hién trong vu xuan hoic chi & muc do nhe.

Bénh bac 1& Véi dic diém VI24 c6 chira gien
khang bénh bac 14, nén trén tit ca cic cong thuc thi
nghiém va trong ca 2 vu khong thdy sy xudt hién ctia
bénh bac l4.

Bénh khé vin: Bénh xudt hién va gay hai trén
céc cong thirc bon phan dam ting.

Bo tri: Xudt hién va gay hai & giai doan sau cdy
dén dé nhanh ro. Muc do gay hai trén cic cong thirc
bén ham lugng dam cao (trén 200 kg/ha) c6 mic do
gdy hai ning hon so véi cac cong thirc con lai.

Ray nau: Xuit hién va gay hai & muc diém 1 trén
tit ca cac cong thic thi nghiém ké ca cong thic doi
chumg.

Sau duc than va sau cudn l4: Day 1a hai ddi tuong
thuong di déi véi nhau va giy hai ning & giai doan
lda tré bong. Két qua theo doi cho thdy hai doi tuong
nay c6 mic do gay hai & cac cong thac bén dam
nhiéu (CT5 va CT6).

Bang 4. Mirc 46 xu4t hién ctia cic loai sdu bénh hai
trén giéng V1.24 & cAc mirc b6n dam khac nhau tai
Gia Binh, Bic Ninh

PVT: Piém
Sau bénh hai
Cong thirc  Pao[Bac|Khé Bo |Riy sl
on | 14 |van |tri |nau cubn | duc
l4 |than
Vu mua 2012
CT1 (d/¢) 0101 ]1(1 3 1
CT2 01013 (3|1 1 1
CT3 01013 (3|1 1 1
CT4 01013 (3|1 1 1
CTS 0115 1|5]1 3 3
CT6 1 (1[5 (5|1 3 3
Vu xuin 2013
CT1 (d/c) o(0]11]1]1 1 1
CT2 003 131 1 1
CT3 0101 13]|1 1 1
CT4 0j]0(f11]3]1 1 3
CTS 0]0([3 1|5]|1 3 3
CT6 0]0[3 5|1 3 3
3.5. Hi¢u qua sir dung dam véi ning suit cla
giéng V1.24 tai Gia Binh, Bic Ninh
Bing 4. Hi¢u qué clia dam véi lua giéng lia VI.24
Chi tieu ]
’ Nang suit| Vuot so [Hiéu qua
Cong thid thyc thu | véidéi | (Kg
(ta/ha) | chimg |théc/kg
(ta/ha) | N)
Vu mua 2012
CT1 36,3 0,0 0,0
CT2 53,2 16,9 33,8
CT3 65,5 29,2 29,2
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“

CT4 67,1 30,8 20,5
63,8 27,5 13,8
CTé6 61,1 24,8 9,9
Vu xuin 2013
CT1 34,1 0,0 0,0
CT2 58,5 24,4 48,8
CT3 68,6 34,5 34,5
CT4 70,2 36,1 24,1
CT5 68,8 34,7 17,4
CT6 57,6 23,5 94

Két qua cho thdy hiéu qua cua cac mic dam c6
khac nhau, hi¢u qua cgo dugc xac dinh & mirc bén
100 kg N/ha, sau d6 hiéu qua c6 xu huéng giam din
va thdp nhat 1a & cong thac bén 250 kg/ha, cong thirc
bén cho hiéu sudt sir dung dam cao nhit la cong thic

2 14n luot trong vu mua va vy xuan la 33,8 kg thoc/kg
N va 48,8 kg thoc/kg N.

3.6. Tuong quan gifra cac yéu t8 c4u thanh ning
suit va niang sudt thyc thu

- S6 bong/n?: Két qua phan tich cho thiy gitra s6
bong/m?va nang sudt thuc thu cta giong V1.24 trong
diéu kien thi nghiém tai Gia Binh, Bic Ninh co6 tuong
quan chat. Muc d6 tuong quan trong vu Xuan va vy
mua va trong duong nhau.

- S6 hat/bong: Két qua cho thdy s6 hat trén bong
c6 tuong quan chat véi nang suit thuc thu. Muc 4
tuong quan trong vu mua kém hon so véi vu xuén.

- S6 hat chic/bong: Két qua nghién cuu cho thiy
gitra s6 hat chic trén bong cua giéng V1.24 c6 tuong
quan chat voi nang sudt thuc thu.
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3.7. Tuong quan gitra mirc b6n phan dam va ning suit cla giéng lua V1.24
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D4 thj 4. Twong quan gitra s6 hat chic/bdng va ning sudt thyc thu (A: vy mua; B: vy xuin)

Két qua danh gia trén dé thj 4 cho thidy: Mirc
bén dam trong vu mua va vu xuin c6 su khac nhau
vé muc do twong quan véi nang sudt thuc thu. Trong
vu mua toc do ting truong nhanh, thoi gian sinh
truéong rut ngin cho thdy viéc béon dam lam ting
ning suit, nguoc lai trong diéu kién vu xuin viéc
nhiét d¢ thédp, tdc do ting truémg cham, thoi gian
sinh truéng kéo dai hon lam cho viéc ting lugng dam
bén it c6 hiéu qua hon trong viéc ting nang suat. Két
qua nghién ctru nay cing cho thdy vé diéu kién dat
tai huyén Gia Binh, Bic Ninh, dam khong phai la yéu
t6 han ché. Do vay trong quy trinh sir dung phan bén
c6 thé khuyén cao viéc sir dung phan dam & muc han
ché va khuyén cao viéc ting luong lan va kali.

4. KET LUAN

Hiéu lyc cia dam d6i véi cac chi tiéu néng sinh
hoc nhu: chiéu cao ciy, s6 danh t6i da/khém, so
béng hiru hiéu cia giong lua V1.24 1a khac nhau. Khi
bén ting dam thi chiéu cao, s6 danh t5i da/khém
ting cao va gia trj dat cao nhat & muc boén 250 kg
N/ha. S6 bong hiru hiéu cé xu thé ting tir 0 - 150 kg
N/ha va giam dan & cac murc bon 16n hon.

Chi sé dién tich 14 da tang & giai doan dau va
giam dan & giai doan sau tré nhung kha nang tich lay
chat khé ting dan theo cic giai doan theo doi & tat ca
cac cong thic. Trong cung mot giai doan theo doi
khi mirc bon dam ting thi cac chi tiéu nay ting theo
va dat dinh diém & cong thirc b6n 150 kg N/ha va
sau d¢ thi gidm dan.

Cac yéu t6 s6 bong/m?, s6 hat chic trén bong,
s0 hat trén bong c6 twong quan chat véi yéu té nang
suat thuc thu. Giira mirc phan dam bén va nang suat
thyc thu c6 sy trong quan nhung mirc tuong quan
khong chat.

Ning sudt thyc thu c6 sy khac nhau & muac y
nghia 5%, trong d6 cong thirc bén cho nang suit cao
nhat la cong thic 4 bon 150 kg N/ha, hiéu qua kinh
té cao nhit & cong thic 2 bon 50 kg N/ha.
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AFFECTION OF NITROGEN ON THE GROWTH, DEVELOPMENT AND THE GRAIN YIELD
OF RICE PLANT IN GIA BiNH DISTRICT, BAC NINH PROVINCE

Nguyen Chi Dung, Pham Tien Dung, Hoang Dang Dung
Summary

The experiment was carried out in the Dong Binh commune, Gia Binh district, Bac Ninh province to
determine the effection of the nitrogen levels (N) on the growth, development and yield of the rice variety
V124 in summer seaseon of 2012 and spring season of 2013. The plants were applied with different nitrogen
fertilizer (0, 50, 100, 150, 200 and 250 kg N per hecta) with the same base of farmyard manure (6 ton per
hecta), P,0; (90 kg per ha) and K,0 (90 kg per hecta). The experiment was laid in Radomized Complete
Block design (RCB) with 3 replications, plot size of 18 m% The results showed that all the growth characters
viz.leaf area index (LAI), dry mater accumulation, yield components and grain yield of the plant were
highly effected as increasing N fertilizer levels. It was found that N fertilizer applied at the rate of 150 kg per
ha gave the highest grain yield (67.1 quintals per hecta in summer season and 70.2 quintals per hecta in
spring season). However the economic effect of N under this treatment (9.1 kg grain per 1 kg nitrogen) was
lower than under treatment 100 kg N per hecta (9.2 kg).

Keywords: Grain yield, nitrogen, VL.24, growth, development.
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