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Effects of Layered Nitrogen Application on Accumulation and
Distribution of Dry Matter, and Yield of Winter Wheat
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Resistance and High-Efficiency Production, Yangling, Shaanxi 712100, China)

Abstract:In order to explore the effects of layered nitrogen application on accumulation and distribu-
tion of dry matter, and yield of winter wheat, Weilong 169 was selected as the experimental variety,
and controlled-release urea(nitrogen content 44 % , controlled-release period of 3 months) was selected
to fertilize at one time at the sowing stage. Two nitrogen application methods(N8: 8 cm basal fertiliz-
er single-layer strip application; N121: basal fertilizer was applied to 8, 16, and 24 cm soil layers at a
ratio of 1:2:1) were conducted with three nitrogen application rates(conventional nitrogen applica-
tion: 240 kg * hm ?; nitrogen reduction 20%: 192 kg * hm *; nitrogen reduction 40% . 144 kg *
hm™*). The dynamics of winter wheat population and dry matter change, dry matter assimilation and
redistribution after flowering. grain yield and its components were studied. The results showed that
under the same fertilization method, the dry matter accumulation and grain yield of winter wheat at

maturity increased significantly with the increase of nitrogen application rate. When the nitrogen ap-
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plication rate was 192—240 kg « hm ™ *, there was no significant difference in the number of stems and
dry matter accumulation per unit area before jointing in winter wheat compared with single-layer ni-
trogen application treatment, the dry matter accumulation and panicle rate after jointing were signifi-
cantly increased, among which the panicle rate increased by 2. 2—2. 5 percentage points, the dry mat-
ter accumulation at maturity increased by 11.1%—12. 3%, and the grain yield increased by 10. 0% —
12.0%. At the same time, there was no significant difference in panicle number, dry matter accumu-
lation and grain yield at maturity in N121 20% nitrogen reduction treatment compared with N8 con-
ventional nitrogen application treatment. The results showed that even if the nitrogen application rate
was reduced by 20%, the grain yield of the conventional nitrogen application rate of N8 treatment

could be obtained, and the grain yield of winter wheat could be significantly increased by increasing

the nitrogen application rate to 240 kg * hm *

, and the yield of winter wheat could be significantly in-

creased compared with the N8 conventional nitrogen application rate.

Keywords: Winter wheat; Layered fertilization; Nitrogen fertilizer reduction; Matter accumulation and

distribution; Grain yield
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Table 1 Nutrient content of 0 ~24 cm soil layers before sowing of winter wheat
= £ AR A AL T A HLBT
Soil 1 = y Total N/ Available N/ Available P/ Available K/ Organic matter/
Soitlayer/cm (g kg 1) (mg * kg™ 1) (mg * kg™ 1) (mg * kg™ 1) (g kg™ )
0~8 1.3 92.3 28.4 230.8 36.0
8§~16 1.2 106. 8 13.3 149.5 32.2
16~24 0.9 81.0 3.6 141. 0 20.0
6or [ M7k & Precipitation
sol — H ¥R & Daily mean temperature 130

g R

k| - (@)
£ 40 202
2 g
.a s
£ 30 10 g-
2 L 5
~ =
20 o =
% | m
g, .

L1l | VO O
0 1 |.l| ||| _IH] 1 1. -" 1 ul
11/14 12/14 1/13 2/12 3/13 4/12 5/12

H#1(H/H) Date(month/day)
1 ZENEZELEFHAFEHSEREKE

Fig.1 Precipitation and average daily temperature throughout the whole growth period of winter wheat
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Table 2 Yield and its components of winter wheat under different treatments

it % 77 3 it 4R A TR TR AT RL= 8 HC A A= 7™ 1
Napplication N level/ Spikes/ Grains per 1 000-Grain Grain yield/ PFPx/
mode (kg * hm™?%) (X10* « hm™?%) spike weight/g (kg + hm™?%) (kg + kg™ 1)
N8 240 579.6b 40. 9b 40. 8c 8 702.7b 36. 3¢
192 538.7c 37.5¢ 42.4b 7 810. 5¢ 40.7b
144 471. 2d 32.9d 43. 4a 6 247.7d 43. 4a
N121 240 616. 7a 42.5a 40. 2¢ 9 750. 2a 40. 6b
192 564. Obc 40. 4b 42.1b 8 593.2b 44. 8a
144 500. 4d 33.6d 43. 3a 6 601.9d 45, 8a

(6] G R AELSG AN [ - bk e 7R A [ 4k B ] 2 W 25 5% . TR AL

Different letters after the values within the same columns indicate significant differences among different treatments at 0. 05 level.

The same in tables 3 and 4.



* 956

% XK Y

#
&
o

EE 14

x3I ARALETELEENALEMERMEREHEL

Table 3 Changes of stem numbers per unit area at different growth stages of winter wheat under different treatments
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N121(240) \N121(192)F1 N121(144) 4346502 M 240,192 F1 144 kg » hm 2, TR,

Different letters above the columns at the same stages indicate significant differences among different treatments at 0. 05 level. N8

(240>, N8(192) and N8(144) refer to the three nitrogen levels of 240, 192 and 144 kg « hm ™ ? under single-layer application, respective-

ly. N121(240), N121(192) and N121(144) refer to the three nitrogen levels of 240, 192 and 144 kg * hm 2 under multi-layer applica-

tion, respectively. The same in figure 3.

B2 ARAETEESHBLNETFYEREES

Fig.2 Dry matter accumulation of winter wheat at different growth stages under different treatments
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Fig.3 Dry matter distribution in various organs at maturity stage of winter wheat under different treatments

R4 FRLEBETENERANETHREEZEEALX T REFHNESE

Table 4 Translocation to grain from dry matter accumulated before anthesis and assimilation after

anthesis in winter wheat under different treatments
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mode (kg = bm™)  pPMR/(kg - hm 2)  DMRE/Y% DMRCG/%  DMAA/(kg - hm 2) DMAACG/%

N§ 240 2 769. 5a 26. 5he 31. 8be 5 933. 2b 68. 2be
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192 2 603. 7a 25. 7c 30. 3¢ 5 989. 5b 69. 7b

144 2 256. 3b 28. 5ab 34. 2ab 4 345. 5d 65. 8cd
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