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Effects of the Different Irrigation - Fertilization Optimization Models on Grain
Yied,Yied Sructure and Water and Nitrogen Use Efficiency of Winter Wheat

L1 zZhi-yong* , CHEN Jiarrjun®, WAN G Pu®
(1. Henan Univerdty of Science and Technology , L uwoyang 471003, China;
2. Agronomic College, South China Agricultura Univerdty , Guangzhou 510642 ,China;
3. College of Agronomy and Biotechnology , China Agricultural Univerdty , Beijing 100094, China)

Abgtract : The experimenta results showed indgnificant difference in the ear number per unit area and grain
yiedd of winter wheat between the traditiona irrigation-optimized fertilization , optimized irrigation-traditiona
fertilization, optimized irrigation-optimized fertilization, optimized irrigation-optimized fertilization with crop
resdues, and traditiona irrigation-traditiona fertilization; the greatly reduced grain number per ear and sgnifi-
cantly heavier weight of 1 000 grainsof the optimized irrigation-opti mized fertilization and optimized irrigation-
optimized fertilization with crop resdues; the sgnificantly higher nitrogen use efficiency of the traditiona irriga
tion-optimized fertilization ,optimized irrigation-optimized fertilization and optimized irrigation-optimized fertil-
ization with crop resdues; and indistinct difference in water use eficiency between the five treatments.
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CGermany) “ ,
" P,0s 180 kg/ hm? , K20 180 kg/ hm? 20
2000 - 2001 mx15m, , 4
TDR ,
1 L
1
2000 - 2001 Tab.1 Irrigation datesand amountsfor winter wheat
8 L . . . . . . . . . .
Tradition irrigation Optimization irrigation
2000 10 12 , 15 cm, 4.722 Repest code
x10° /hm®,2001 6 16 ( - ) (mymd) (- ) (m¥hmd)
Date Amount Date Amount
) 21.4 g kg, D 11- 15 014  11-18 849
1.17 ,34.6 145 mg/ 03- 28 923 04- 01 577
kg, 0 30cm Nmin 30 kg/ hm’ 04- 26 729 04-19 569
05- 16 923 05- 04 623
B . ( 05- 20 440
- ,a ) - 05- 25 452
- ( - C 11- 15 909 11- 19 874
b ) 03- 26 1040 03- 30 574
! 04- 24 832 04- 19 600
( .C ) - 05- 14 1100  05- 04 623
- ( .d 05- 14 457
) _ 05- 26 457
B 11- 18 889 11- 15 951
- ( € , 03- 29 1029 03- 30 588
) , 04- 26 797 04- 19 634
2 ( 05- 16 1054 05- 03 623
’ ~ 05- 20 423
150 kg/ hm®) ; 05- 27 452
, , A 11- 14 944 11- 14 938
03- 27 615 03- 31 577
04- 25 726 04- 20 609
. [18]
Nmin( + ) 05- 15 950  05- 03 624
) 05- 19 492
, 1 2 05- 26 492
2 «( - ) (kg hn?)
Tab.2 Napplication dates{ m- d) and amounts( kg/ hm?) of the optimized Nfertilization treatmentsfor winter wheat
a Treatment a c Treatment c d Treatment d
A1 B ] D1 Az B, G Az Bs G D3
Base fertilizer amounts 0 0 0 0 0 0 0 0 0 0 0
03- 26 04- 01
Fertilizer-applying amounts 10 16 16 26 10 10 15 35 22 10 18 10
04-19 04- 23
Fertilizerapplving amounts 73 56 73 62 60 16 56 54 55 36 56 50
2 L
1.1% 8.2%, ,
2.1
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6.10%,3.85% 6.43%, -

3
Tab.3 Theyield structure, grain yield, economic yield,biological yield and economic coeff icient
of winter wheat of different irrigation-nitrogen treatments

The ear number The grain Weight of I i ; .
Treatment code  per unit area number per ear 1 000 grains Eoc(>rknmr|]c %dd B'O(IEgc;? 32")6'0' ggfrréin;ct:
( x 10* hm?) (graing ear) (g/ 1 000 grains) g/ hm g/ hm
a 594.8 28.5a 36.09b 4505.1 12 911.8 0.314
b 637.5 28.8a 35.89b 4 356.5 13 746.3 0.310
c 615.2 25.6b 39. 05a 4447.4 13 454.5 0.325
d 643.3 26.4b 38.84a 4 665.0 13 791.3 0.327
e 612.8 27.9a 35.01b 4 308.9 12 955.5 0.306
:a,b 0.05
Note:a,b represent 0. 05 difference level repectivey
4

Tab.4 The characterigics of dry matter accumulation of winter wheat of different irrigation-nitrogen treatments

T Gownesomer o0 OVINETINAM Oy e on ety e
(kg/ hm) (kg/ hm?) the totd (%)

a Emerger;oe earing 201 33.85 6 803.13 52.69
Eari ng-rT-laturation 38 160.75 6 108.63 47.31
The whole growth 239 54.02 12 911.76 100. 00
development period

b Emerger;oe earing 201 34.08 6 849.32 49.83
Eari ng-rr-’naturation 38 181.50 6 896.95 50.17
The whole growth 239 57.52 13 746.27 100. 00
development period

c Emerger;ceeari ng 201 31.81 6394.37 47.53
Eari ngn;aturation 38 185.79 7 060.10 52.47
The whole growthr 239 56.29 13 454.47 100.00
development period

d Energer;ceeeri ng 201 35.00 7035.57 51.01
Eari ng-rr_\aturation 38 177.78 6755.71 48.99
The whole growthr 239 57.70 13791.28 100.00
development period

e Emerger;ce earing 201 35.74 7184.49 55.46
Earmqn'\amraﬂon 38 151.87 5 770.99 44.54
The whole growth 239 54.21 12 955.48 100.00

development period




, 2.2
, , ( 3
8.88, ; ,
29. 63 ,33.92,25. 91 kg/ hm?, , ;
0.40 %, 39.02 %, 22.62 %
20. 45 %, ( 5 :
2.77%, -
5.63%,2.99% 4.45%, 2.94%, -
, : 4.03%,
, 0.039 %
5.00 % ,
5

Tab.5 Thetiller earing characteristics of winter wheat of different irrigation-nitrogen treatments

(%)

. . %) 4 2
( x10% hn) ( x10% hm?) 4 2 (x10% hm?)  Tiller ear in the ( ( x 10% hm?)
TrAMEN The basc seeding Thetotd tiler (X 107MM) - “rhetiler e totdtilers TN hiniectiv tiler
numbearr g:r unit numbearr g:r unit per unit area numbe{;r gaer unit percentage in ?he tot:g:ars number per unit area
a 472.2 1020.1 594.8 122.6 12.0 20.6 897.5
b 472.2 1393.9 637.5 165.3 11.9 25.9 1228.6
c 472.2 1081.4 615.2 143.0 13.2 23.2 938.5
d 472.2 1044.1 643.3 171.1 16.4 26.2 872.9
e 472.2 1065.1 612.8 140.6 13.2 22.9 924.5
_ _ [15]
0.6 / 0.9 [ ,
2.3 |/ 1.5 / , - - ,
( 3
1 ( 6) 1
23.2%, )
52.0% 81.7%, [19]

[20]



70

20

6
Tab.6 The grain filling rate of winter wheat of
different irrigation-nitrogen treatments

g/ 1000
(d)
Treatment Days dter flowering
codes 0 5 6 10 11 1516 2021 2526 30
a 1.42 2.08 290 2.20 0.50 -0.43
b 0.88 1.56 2.50 2.40 0.38 -0.67
c 1.30 2.00 3.16 2.26 0.56 -0.06
d 1.40 2.00 3.00 2.20 0.62 -0.33
e 1.48 2.14 2.68 2.02 0.46 -0.20
K}
Aézs
PEas
€l
f_-a 19
B
I:IIE 16
5113
¢ 10
< 05-15 0518 05-21 05-24 03-27 05-30 06-02 06-03 06-08 06-11 0614

B# (A-H) Datam-d

1 2000- 2001 -
Fig.1 Changes of average daily air temperature from
flowering to harvest of winter wheat in year 2000 - 2001

B () 5t (mm)
Precipition(pnow)
o wSh EBE B

DH e PO E DS
P B O P
H#i(H-H) Date(m—d)

‘2,

2 2000 - 2001 ()
Fig.2 Precipitation( snow) during winter wheat growth
sason in year 2000 - 2001

(1, 6 13 15

26 30d ( 2
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Tab.7 The water use éficiency and nitrogen use
efficiency of winter wheat of different irrigation-nitrogen

treatments
Treatment code a b ¢ d e
(kg m3) 0.618 0.566 0.624 0.630 0.540

Water use eficiency

(%)
Nitrogen use eficiency
in wheat growth sean

35.9 18.2 67.3 70.3 14.3

=( - ) x

100 %

Note: Water use eficiency is grain yied per unit water consumption

amount , nitrogen use eficiency in wheat growth season = ( N absorp-

tion amount of wheat plantsof N gpplication treatment - N absrption

amount of wheat plants without N application ) / N application amount

X

3

100 %

Nmin
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