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Effects of Different Fertilizer Application and Time of Removing Weed
on the Nitrogen Use and Yield in the Semizhumid of Winter Wheat Field
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Abstract: Application of nitrogen (N) fertilizer is one of the most important measures that increase
grain yield and improve grain quality of winter wheat. However, it is common that excessive N fertil2
izer is applied on fertility field, which not only causes the decline of N use efficiency and economic
effects, but also results in larger amount of nitrat@N accumulated in soil, and so it is concerned to
bring potential risk environment. In farmland ecological system, N use efficiency may be changed pro2
vided that there is weed. Therefore, nitrogen and weed treatments were arranged in a split2plot design
with three replicates. Within normal density treatments, five levels of nitrogen, PNo, PNuis, PNoo,
PNiss and PNiso were applied. Within each of these treatment combinations, different weed treatments

were imposed. The field experiment was conducted in Eum2Orthic Anthrosol located in the sem2hu2
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mid farmland ecological system. Wheat sample and weed sample were collected at different growth
stages of winter wheat, total N of which was measured. The experiment was designed to analyze grain
yield and nitrogen utilization under different fertilizer levels and weed treatments. The results indica2
ted that N uptake of crop increased with addition of N fertilize application. N uptake of weed de2
creased with increase of N fertilizer application during the whole growth stage. Average of N uptake
by weed at different treatments A, B, C and D was respectively 2. 38, 1.60, 4.71 and 4.54 kg N #
hm™ ?, accounting for 1.98%, 1.39%, 3.99% and 3. 82% of the N uptake amount of overground
plant. Grain yield increased with addition of N fertilizer application. However , yield with application
135 kg N # hm™ > amounted to maximum 5 645. 1 kg # hm™ *. Nitrogen utilization rate, nitrogen use ef2
ficiency and nitrogen agronomy efficiency decreased with an increase of N fertilizer application during
whole growth stage of winter wheat. Nitrogen utilization rate of no removing weed treatment at whole
growth stage was the highest to 43. 8%, and the lowest to 26. 3% in removing weed treatment at revi2
ving stage. Nitrogen utilization efficiency of removing weeds at over2winter stage was the highest to
42.8 kg# kg 'N, and was the lowest to 40. 6 kg# kg 'N in removing weeds at jointing stage. Nitro2
gen physiology efficiency of removing weeds at reviving stage was the highest to 57. 5 kg# kg ' N,
than others. treatments. Analysis of the nitrogen efficiency and the yield efficiency, the time of re2
moval weed should be in prohase of winter wheat , especially in over2winter and reviving stage.

Key words: Fertilizer application; Yield; Nitrogen utilization rate; Nitrogen utilization efficiency
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Table | Biomass of crop and weed in the different treatments /(kg# hm" ?)

Fertilization

Weed treatments Biomass PNp PNis PNoo PNiss PNig Average
A 9250.0 12583.3 12708. 3 13666. 7 12750. 0 12191.7
137.7 138.7 178.5 207.3 162.5 165.0
9387.17 12722.0 12886. 8 13874.0 12912.5 12356.7
B 9166.7 11916.7 11916.7 13083. 0 13542.0 11925.0
38.2 34.4 108. 4 58.4 83.8 64.6
9204.9 11951. 1 12025. 1 13141. 4 13625. 8 11989. 6
C 9708. 3 11833.3 12500. 0 12791.7 13083.3 11983.3
127.8 297.2 223.2 192. 8 185. 1 205.2
9836. 1 12130. 5 12713.2 12984. 5 13268. 4 12186. 5
D 9750. 0 11583.0 12667. 0 13083. 3 11166.7 11650. 0
256.5 353.9 255.6 195. 4 177.8 247.8
10006. 5 11936.9 12852. 6 13278.7 11466. 0 11908. 1
9468. 8 11979.1 12448.0 13156.2 12635.5
Average 140. 1 206. 1 191.4 163.5 152.3
9608. 8 12185.1 12619. 4 13319.7 12818.2
:N. (kg# hm- 2), P. (P) (78.6kg# hm 2); A. ;B. ; C.
; D.

Note: The subscript of N and P represent the amount of application N and P (kg # hm™ 2), respectively. / A, B, C, D" represent weed
treatments. A.No weeding during the whole growing, B. Remove weed before ove2 winter, C. Remove weed in reviving, D. Remove

weed after jointing, the same as below.

2
Table2 N uptake of weed and plant in the different treatments / ( N kg# hm *)
Fertilization
Weed treatments N uptake of plant PN, PNys PNy PNgs PNiso Average
A 2.00 2.82 2.07 2.63 2.39 2.38
82.26 108. 02 114. 47 146. 46 139. 89 118.22
B 0.91 0.79 2.69 1.38 2.24 1.60
86.28 98.73 110. 40 136. 05 142.19 114.73
C 2.21 5.80 5.09 5.34 5.32 4.72
95. 44 108. 08 122. 68 112.91 129. 42 113.71
D 4.60 5.38 4.42 4.07 3.11 4.54
93.20 106. 16 122.98 136. 36 123. 11 116. 36
2.2 1.58 , ,
2.2.1 (NUR) 3 135kg N#hm' ?,
b b
,PNas 38. 3%, ( 4),
PNiwo  (25.1%)(P< 0.05); , : (32.3%)
A , 43.8%, B (31. 0%),
C D ( 31. 3% , 3. 8%, ,
26.3% 27.7%) (P<0.05), A : ,

BC, D 1. 40 1,67
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2.2.2 (NUE) 4 (40.6 kg)
PNiso PNss ,
12.0%; R
B> C> A>D, , 5
(42. 8 kg),
3

Table3 Nitrogen utilization rate of the different treatments / %

Weed treatments NUR including weed NUR excluding weed ~ Average Average
PNys PNy PNiss PNiso PNus PN PNys PNiso including weed excluding weed
A 59.0 35.9 480 32.2 57.2 35.8 47.6 32.0 43.8 43.2
B 27.4 28.8 37.2 31.8 27.7 26.8 36.9 31.1 31.3 30.6
C 36. 1 33.1 15.3 20. 6 28. 1 30.3 12.9 18.9 26.3 22.5
D 30.5 32.9 31.6 15.9 28.8 33.1 32.0 16. 6 27.7 27.6
Average 38.3 32.7 33.0 25.1 35.5 31.5 32.4 24.7 32.3 31.0
4

Table 4 Nitrogen utilization efficiency of the different treatments / (kg# kg 'N)

Weed treatment NUE including weed NUE excluding weed Average Average
T . . .
© catments PNy PN4s PNg PNj3s PNjy PNy PNss PNgy PNps PNpgo including weed excluding weed
A 43.5 43.1 421 40.1 37.8 44.5 44.2 42.8 40.9 38.4 41.3 42.2
B 40.9 46.4 442 41.6 40.6 41.3 46.8 45.3 42.1 41.3 42.8 43.4
C 40.0 44.8 40.0 45.0 42.0 40.9 47.2 41.5 47.1 43.8 42.3 44.1
D 39.9 45.7 40.0 39.5 37.9 41.9 48.0 41.5 40.7 38.9 40. 6 42.2
Average 41.1 45.0 41.6 41.6 39.6 42.2 46.6 42.8 42.7 40.6 41.8 43.0
5 b b
Table 5 Nitrogen agronomy efficiency of the , ,
different treatments / (kg# kg ' N)
Fertilization 2.2.4 (NPE) 6
Weed treatments pN,; PNy, PNj3s PNgo Average
A 24.7 13.7 17.2 9.5 16.3 ’ ’
B 23.4 15.9 16.0 12.8 17.0 45 90 135 180 kg,
N 26.613.3 1105 9.8 15.0 71.9 43.3 46.5  37.1kg#kg '
D 26.5 13.3 12.2 4.9 14.2
N, 45 kg 71.9 kg #
A 25.3 14.1 14.0 9.3 15.6 o
verage kg " N, 180 kg (
2.2.3 (NAE) 37.1kg#kg ' N)(P< 0.05)
( 5), PNs ,
PNo PNiss  PNiso , 57.5kg#kg 'N,
(P<0.01), 45 (P<0.01),
90 135 180 kg N# hm * | , 36.3kg#kg ' N
25.3 14.1 14.0 9.3 kg# hm ’;
: 1.2 1.6 ,
B> A> C> D, 17. 0 ,

16.3 15.0 14.2 kg# kg 'N,

19. 7%
. ) \ , 10. 3
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kg#kg ' N

6
Table 6 Nitrogen physiology efficiency of different treatments / (kg# kg ' N)

NPE including weed NPE excluding weed Average Average
Weed treatments . . :
PNys PNy PNj3s PN 3o PNys PNoo PNgs PNiso including weed excluding weed
A 41.8 38.3 35.8 29.5 43.1 38.4 36. 1 29.7 36.3 36.8
B 85.4 55.4 42.9 40.2 84.6 59.5 43.3 41.2 56.0 57.1
C 73.6 39.6 68. 8 47.5 94.5 43.8 81.2 51.8 57.5 67.8
D 86.9 39.7 38.6 31.1 92.1 40.2 38.1 29.5 49.1 50.0
Average 71.9 43.3 46.5 37.1 78.6 45.5 49.7 38.1 49.7 52.9
2.3 7
Table 7  Grain yield of winter wheat in the different
i 2
231 ( fertilizer treatments/ ( kg# hnr ?)
7 Fertilization
) ] 5 Weed treat ments PNao PNus PNog PNis  PNigo  Averase
4590 135 180 kg, (PNo) , A 3663.3 4773.3 4900.0 5983.3 5375.0 4939.0
B 3566.7 4620.0 5002.0 5723.0 5868.0 4955.9
0 0 0 0
30.3% 33.7% 50.1% 4. 3/0’ C 3903.3 5098.0 5098.0 53220 5665.0 5017.3
, D 3906.7 5100.0 5105.0 5552.0 4790.0 4890.7
: Average  3760.0 4897.8 50263 SE45.1 5424.5
-2
, 135kg N # hm 2.3.2
,  5983.3kg# hm ?, 180 kg (
-2 -2
N # hm (5375.0 kg# hm™ °) 8), 45 90 135 180 kg,
, 108.9 57.1 40.4 29.2 kg# kg '
5 N, (P<
-2
135kg N # hm , 0.01), ,
’ b
b b
b
8
Table 8  Nitrogen yield efficiency and nitrogen biomass efficiency of different treatments /(kg# kg ' N)
Nitrogen yield efficiency Nitrogen yield efficiency
Weed treatments Average Weed treatments Average
PN4s PNgg PNyjs PNigo PNys PNg PNj3s PNig
A 106.1 54.4 44.3 29.9 58.7 A 282.7 143.2 102.8 71.7 150. 1
B 102.7 55.6 42.4 32.6 58.3 B 265.6 133.6 97.3 75.7 143.1
C 113.3 56.6 39.4 31.5 60. 2 C 269.6 141.3 96.2 73.7 145.2
D 113.4 61.7 35.5 23.0 58.4 D 265.3 142.8 98.4 63.7 142.5
108.9 57.1 40.4 29.3 58.9 270.8 140.2 98.7 71.2 145.2
Average Average
45 90 135 180kg , 150. 1

271. 0 140. 1 98.7 71.2 kg#kg 'N

kg#kg ' N, (P< .
0.00) 3 3 @
45 90 135 180 , ,
kg N# hm * | ) >

2

57.3 33.527.5 17.8 kg# hm ~;
, , 135 kg N# hm' ?,
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