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Abstract: [ Objectives ] Guanzhong Plain in Shaanxi province is a typical winter wheat-summer maize rotation

region in China, where maize straw returned to soil before winter wheat sowing is one of main crop straw

management patterns. In order to increase crop yield and fertilizer utilization efficiency by optimizing nutrient

management of winter wheat under the maize straw return to soil, a two-year location-fixed field experiment was

carried out to explore the best nutrient management measure for high yield and high efficiency production of winter

wheat when the straw was returned to soil in Guanzhong Plain. [ Methods] The field experiment was initiated in
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October 2011 and ended in May 2013 at Zhongnan town, Zhouzhi county in Shaanxi province. Local winter wheat
cultivar of Zhoumai 23 and summer maize cultivar of Zhengdan 958 were used as test crops. The experiment was
arranged in a split block design with two main treatments and five subplots. The main treatments included all the
maize straw return to soil (S1) and all straw removal treatment (S0), and the subplots were five N application
rates of 0, 84, 168, 252 and 336 kg/hm’ with four replicates. Effects of the maize straw return to soil on grain
yield of the following wheat and its nitrogen, phosphorus and potassium (N, P and K) uptake and utilization were
studied. [Results] The results show that the winter wheat grain yield and the amounts of N, P and K uptake in
aboveground part at the maturity stage are decreased when the N rate is low under the straw return, while they are
increased under the high N rates, compared with the maize straw removal treatment. The grain yields are decreased
under the straw return treatments when the N rates are lower than 153 and 187 kg/hm’, respectively in the first and
second year, and the yields are increased when the N rates are higher than them, even with more yield increases
under much higher N rates. The response of the biomass to the straw return is the same as the grain yield, and
under the same amount of biomass and the maize straw return or removal, the N rates are 190 and 202 kg/hm’ in
the first and second year, respectively. Among the wheat yield component factors, grain number per spike and
1000—grain weight are not significantly affected by the straw return under the same N rate, while the spike number
per hectare is different, and the increased grain yield under the straw return condition at higher N rate is mainly
caused by the enhanced spike number. The amounts of N, P and K uptake in aboveground part of winter wheat are
increased by the straw return when the N application rates are higher than 275, 123 and 213 kg/hm” in the first
year and 200, 165 and 241 kg/hm’ in the second year, respectively, but their harvest indexes are not in the
increasing tendency under high levels of N rates. Also, the reduction of P concentration in winter wheat grain is
found due to over-fertilization of nitrogen. [ Conclusions] Comprehensive consideration of the changes of winter
wheat grain yield, N, P and K uptake and their utilization in aboveground part under the same N level and the
straw return to soil condition, the N application rates for winter wheat are suggested to be within the range of N 150
to 200 kg/hm’ in the winter wheat-summer maize rotation region of Guanzhong Plain for ensuring higher wheat yield
and utilization efficiencies of N, P and K nutrient resource when the maize straw is returned to soil before winter
wheat sowing.

Key words: straw return; winter wheat; yield; nutrient uptake; nutrient management
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Fig.1 The monthly precipitation from July 2011 to May 2013 at the experimental site
[ 7E(Note) : FRSEET R =BS54 )5 Data from Meteorological Administration of Zhouzhi County, Shaanxi Province. ]
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Fig.2 Effects of the maize straw return to soil on grain yield of winter wheat
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Table 1 Tiller number before winter and spike number per hectare
I A4 BERL( x 10°/hm? ) BT x10°/hm?)
i N rate Tiller No. before winter Spike No. per hectare
e (kg/hm”) S0 s1 S0 s1
2011 —2012 0 584 bA 538 bA 393 cA 325 cA
84 703 aA 690 aA 433 bcA 450 bA
168 729 aA 754 aA 461 bcA 435 bA
252 756 aA 773 aA 508 abA 502 abA
336 757 aA 753 aA 543 aA 533 aA
2012 —2013 0 132 aA 123 aA 300 aA 269 bA
84 134 aA 126 aA 293 aA 278 bA
168 154 aA 144 aA 290 aA 280 bA
252 123 aA 143 aA 317 aB 352 aA
336 116 aA 133 aA 327 aA 343 aA

1 (Note) : SO—FEKFEFFALE H Without maize straw return; S1—T KFEFFE H With maize straw return. [AA7 555 AR KE FHRF R E
AKFEFFIE H 5 ARG Y22 535 5% 5.5 7K Values followed by different capital letters in same row are significantly different between treatments of the
maize straw return to soil or not at the 5% level in the same year; []3 555 A [F)/NG TR 2R BUK 18] 19 25 53K 5% .35 7KSF Values followed by

different small letters in a column are significantly different among different N rates at the 5% level.

R2 DEMFRR S (2/ke)
Table 2 Nitrogen, phosphorus and potassium contents in wheat grain
SR R R FPAL 5 Wl AL P

S N rate Grain N content Grain P content Grain K content

re (kg/hm”) S0 s1 S0 s1 S0 s1
2011 —2012 0 17.9 cA 18.0 cA 4.27 aA 4.48 aA 4.86 aA 4.93 aA
84 22.1 bA 22.5 bA 4.47 aA 4.41 aA 4.90 aA 4.64 aA
168 25.8 aA 24.6 abA 4.33 aA 4.48 aA 4.52 aA 4.59 aA
252 24.3 aA 23.3 abA 4.21 aA 4.47 aA 4.47 aA 4.73 aA
336 24.5 aA 25.4 aA 4.16 aA 4.22 aA 4.39 aA 4.73 aA
2012 —2013 0 20.3 bA 20.6 cA 3.25 aA 3.11 aA 4.43 aA 4.32 aA
84 21.3 abA 21.9 abA 2.84 bA 2.84 bA 4.27 aA 4.13 aA
168 22.2 aA 21.5 bA 2.61 bA 2.61 cA 4.28 aA 4.15 aA
252 21.7 aA 21.5 bA 2.69 bA 2.55 cA 4.39 aA 4.31 aA
336 22.2 aA 22.5 aA 2.52 bA 2.58 cA 4.19 aA 4.33 aA

H:(Note) : SO—F KAEFFASIL H Without maize straw return; S1—EOKFEFFILH With maize straw return. [F4T83E G AR KE FHEERE
AKFEFFAE 5 A HH Y 22 535 5% .35 7K F Values followed by different capital letters in same row are significantly different between treatments of the
maize straw return to soil or not at the 5% level in the same year; [F]3 55 A [F)/NG TR 2R BUK 18] 19 25 53K 5% .3 7K Values followed by

different small letters in a column are significantly different among different N rates at the 5% level.
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Fig.4 Effects of the maize straw return to soil on nitrogen uptake in aboveground of winter wheat
[ 1 (Note) : RN KE FHEr B R FEFFASIE B AIFSFFE H 44T ZUK 8] /) 22 53K 5% .35 7K F Different small and capital letters
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Fig.5 Effects of the maize straw return to soil on phosphorus uptake in aboveground of winter wheat
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Fig. 6 Effects of the maize straw return to soil on potassium uptake in aboveground of winter wheat
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