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Effects of nitrogen fertilizer and its combination with different crop
straws on growth and nitrogen utilization of wheat

ZHANG Yuan, MA Le-le, ZHAO Wei, ZHOU Jian-bin*
( College of Resources and Environment Sciences, Northwest A & F University/ Key Laboratory of Plant and the Agri-environment in
Northwest China, Ministry of Agriculture, Yangling, Shaanxi 712100, China)

Abstract: The influences of N fertilizer and its combination with different crop straws on the biomass, grain yield
and nitrogen uptake of winter-wheat were researched with pot experiment. There were eight treatments in the study: no
fertilizer (CK), urea (U, 150 mg'kg’1 soil), urea + soybean straw (UB), urea + maize straw (UM), 120% urea +
maize straw (120% UM), 110% urea + soybean straw + maize straw (110% UBM), 100% urea + soybean straw + maize
straw (100% UBM) and 80% urea + soybean straw + maize straw (80%UBM), in which the application rates of soybean
straw and maize straw were equally 2 g-kg ™' soil. The results showed that, at returning green stage, the wheat biomass
in the U treatment was significantly higher than that in the treatments of urea combined with different straws; at harvest
stage, the wheat biomass in the treatments of urea combined with different straws was higher than that in the urea treat-
ments with the same application rate, however, the difference was not significant. The grain yield in both the UM treat-
ment and UBM treatment was higher than that in the U treatment. There was no significant difference of grain yield be-
tween the 80% UBM treatment and U treatment. The nitrogen use efficiency in the treatments of urea combined with sin-
gle straw was generally higher than that in the treatments of urea or urea combined with double straws. It was concluded
that the application of urea combined with straw could increase the biomass and grain yield of wheat as well as the nitro-
gen use efficiency.

Keywords: nitrogen fertilizer; maize straw; soybean straw; biomass of wheat; grain yield of wheat; nitrogen use

efficiency
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Table 1  Experiment design
i QBT PRE FORFEFT R GFEFF
Jb3 .
Treatment Treatment Urea Maize straw Soybean straw
reatmen
code /(mg-kg™") /(g-kg™") /(gkg™h)
ANHERERT 8 No fertilizer CK 0 0 0
Hfiti )R % Urea U 150 0 0
JRE + REFEFF Urea+ soybean straw UB 150 0 2
JRE + FKFEFF Urea + maize straw UM 150 2 0
120% PR % + FKFGFF 120% urea + maize straw 120% UM 180 2 0
i S gk
110%17T’<%+7t5$uﬂ+357k&._ﬂ 110% UBM 165 5 5
110% urea + soybean straw + maize straw
: o e FE
100% PR3 + KOREFF + TR 100% UBM 150 5 5
100% urea + soybean straw + maize straw
o P < kg
80% JRFR + KELFEFT + T ARFEFT %0% UBM 120 ) )

80% urea + soybean straw + maize straw

1.3 HmRERSNTIE
F/NAR T (2011 47 3 A 13 H) R4 6 #k/b

Z2 b FRAEARAE S, U T S R o i/ NR R
FRIF (2012 4F 5 H 23 H ) SREE/NZ IR, FEAR
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Fig.1 Biomass of winter wheat under different managements at returning green stage(A) and harvest stage(B)
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Table 2 Effects of different treatments on grain number per spike,

1000-kernel weight and grain yield of winter wheat

b FRARLR (A7) ThFE /g KPR R/ (g fE71)
Grain number 1000-kernel Grain yield
Treatment R . Y
per spike weight /(g pot™1)
CK 9.04+0.38d 29.69 +0.53e 1.37+0.03d
U 16.95 +1.00c 38.96+1.10a 3.19+0.18¢
UB 18.40+0.76ab  36.18 +0.68cd 3.33+0.18bc
UM 17.70 £1.06bc ~ 37.73+0.91ab 3.44 +0.22ab
120% UM  18.55+0.72ab  37.83 +1.08ab 3.54+0.11ab
110%UBM  19.20+1.11a 37.39£0.57bc 3.64+0.23a
100%UBM  18.70+0.60ab  36.43 +0.98cd 3.47+0.14ab
80%UBM  17.70+0.12bc 35.53+1.01d 3.19+0.12¢

e F I + R U2, W — S8 AR AN [ A 3 b i AS [ B
FOREFRBIFE(P<0.05),
Note: Values are means = SD (n =5).The different lowercase letters

in the same column are significantly different at P <0.05.
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Fig.2 Effects of different treatments on nitrogen uptake of winter wheat during returning green stage (A) and whole growth period (B)
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