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Hfects of nitrogenfertilizer and planting modes on sink characteristic
of winter wheat in sub-humid farmland ecological system

FAN Yaning' ,ZHAO Lin™ L1 Shi-ging"* ,WAN G Quarrijiu’
(1a State Key L aboratory of Soil Erosion and Dryland Farming on L oess Plateau,b College of Resources and Environment,
Northwest A & F University, Yangling, Shaanxi 712100, China;2 Institute of Soil and Water Conservation,
Chinese Academy of Science and Ministry of Water Resource, Yangling, Shaanxi 712100, China)

Abgtract : A field experiment was carried out on the soil located in the south part of Loess Plateau soil
with 632 mm precipitation and Xiaoyan No. 22 used asindicating cropsto study the efectsof nitrogen fer-
tilizer (no nitrogen application and nitrogen application 120 kg/ hm?) and planting modes (control-C ,plastic
sheet-mulching- PSM ,ridge-f urrow tillage RFT and plastic sheet-mulching on ridge PSMR) on sink charac-
teristic of winter wheat. The results showed nitrogen fertilizer and planting modes affected spike quantity
significantly ,PSMR’ s spike quantity was the largest and RFT was the lowest. Difference of kernel quantity
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per spike among plant modes reached at 0. 05. Kernel quantity per spike of PSM was the largest ,while
RFT' swas the lowest. Nitrogen fertilizer could significantly affect 1 000 kernel dry weight. Nitrogen fer-
tilizer and plant modes could s gnificantly affect grain yield ,and grain yields sequence from large to small
was PSMR ,RFT ,PSM and C,which individually increased by 27 % ,20 % and 9 % compared with CK. Ni-
trogen also could affect the HI(harvest index) sgnificantly. Among four different planting modes,the HI
of PSM was the largest and C' s was the lowest.

Key words: nitrogen fertilizer ;planting modes;farmland ecological system ;winter wheat ; Snk charac-

teristic
’ 1
, | (1 1.1
(21 : , 2003-10 2004-06
) ) , 520 m ,
) , 5
(4] 1000 1300 632 mm, :
(=8l , 7 9 , , 12.9
, , 1400 mm, 60 m,
22 ,
, 2 4 (0 20cm) (20 60cm)
, (60 200 cm) , 1
1
Table 1 Properties of experimental soil infield experiment
/cm ,/1 /,1 {1 NOs " -N/ NHa*-N/ ,1/
L ayer (gé.l(lxsl]. ) (qr;)tl(algN) (m,gv'aill(gP) (mg- kg™") (mg - kg™") Mgnmegél ?igxed)N
0 20 11.5 1.25 5.42 18.55 5.14 221.4
20 40 9.1 0.98 4.46 22.85 2.43 208.9
40 60 6.7 0.78 3.28 5.85 2.57 200.5
60 80 5.0 0.61 4.76 7.85 1.55 204.7
80 100 4.6 0.54 2.37 8.04 3.68 207.4
1.2 mx3.3m), 3
2 , 20 cm; ( 46 %)
( ,CK) (Plastic sheet , , 1 500 kg/ hm’
mulching ,PSM) (Ridge furrow tillage, 2003-10-21 , 135 kg/ hm’ , 2004-06-05
RFT) (Plastic sheet mulching on ridge, ,
PSMR) 4 ; 120
kg/ hm’ 2 : , 8 1.3
, , 20 cm, , ,
2cm; , 30 cm, ,
30 cm, 2 1 2cm ;

22, 15 m* (4.6 hm ,
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5 (2 ,
(P<0.01),
2.1 (P<0.01),
(P<0. 01)
2.1.1 ,
2
Table 2 Hfectsof interaction between nitrogen and planting modes on ear number
F
Source DF Ss s? F value P.>F
(A) Planting modes 3 31 961.458 3 10 653. 819 24.03" " <0.000 1
(B) Nitrogen application 1 140 607.041 7 140 607.04 317.13 <0.000 1
A xB 3 8 058. 125 2 686.041 7 6.06 " " 0.007 3
Repeat 2 1 540.75 770.375 1.74 0.2118
3 , , 424.00 ; )
/ hm? 20 %, 342.17 333.5 /hm?,
3 ; , 387.83
/ hm? 13.3 %, :
3 (n=6)
Table 3 ANOVA result of ear number ,kernel number ,thousand-grain weight and
wheat yield of different planting modes (n=6)
/(- hm-? /g / (kg- hm-2)
Aanting modes Average spike number Kernel number Thousand-grain weight Wheat vield
Hasic muiching on ridge 424.00 A 48.69A 41.23A 7841.5A
Plastic sheet mulching 387.83B 49.79 A 41.13 A 6216.0 C
cK 342.17 C 48.54 A 40.46 A 5700.5 D
. . 333.50 C 45.48 B 40.69 A 7155.0 B
Ridge furrow tillage
(P<0.01)
Note:Different capita lettersindicate greatly sgnificant difference (P<0.01).
2.1.2 4 :
, (P<0.05),
(o]
[1,10-11]
4
Table 4 HEfectsof interaction between nitrogen and planting modes on grain nhumber per ear
F
Source DF Ss S? F value P> F
(A) Hanting modes 3 61.637 578 13 20.545 859 4 5.27" 0.012 2
(B) Nitrogen gpplication 1 14.145 026 04 14.145 026 3.63 0.077 6
A xB 3 6.582 994 79 2.194 3316 0.56 0.648 5
Repeat 2 1.736 927 08 0.868 463 54 0.22 0.803 1
( 3,
49.79,48. 69 48.54 , 2.1.3
L ( P < - 1

0.01) ,

, 45.48

[12]
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(P<0.01), ,
5
Table5 Hfectsof interaction between nitrogen and planting modes on 1000 kernel dry weight
F
Source DF ss s? F value P> F
(A) Planting modes 3 2.37 0.79 1.48 0.263 9
(B) Nitrogen application 1 22.65 22.65 42.20" " <0.000 1
A xB 3 0.38 0.12 0.24 0.868 4
Repeat 2 2.11 1.05 1.96 0.177 2
3 y 1 1
; 0.550,
, 0.549,0.520 0.505 2 ,
2% ,
2.2 0.560, 10%
1
0.56 ( 0.58
0.56
0.54 ¥ 0.54
»” .
3 52
FZ 052 | %3 052
Ko e
% E %E
k] 2 0.50
0.50
0.48
0.48 : . : 0.46
WA MR B AR R A Jti % Nitrogen A5 # No nitrogen
CK PSM RFT PSMR
1 2
Fig.1 HI (harvest index) of different planting modes Fig.2 HI (harvest index) of different nitrogen treatments
2.3 (P<
( 6) : 0.05)
(P<0.01),
6
Table 6 Hfectsof interaction between nitrogen and planting modes on the yield of winter wheat
F
Source DF Ss s? F value P> F
(A) Planting modes 3 16 440 667.50 5480 222.5 58.67 " " <0.000 1
(B) Nitrogen use 1 12 737 094 12 737 094 136.36 " " <0.000 1
A xB 3 1372221 457 407 4.9° 0.0157
Repeat 2 433 449.75 216 724.88 2.32 0.134 8
3 4
(P<0.01) , 3
,  7841.5kg/ hm’,
) 7 155.0 kg/ hm? | ,
, 5700.5 kg/ hm’*; , ,
27%,
20% 9% : : (1328]
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