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Opt1m1z1ng Straw Management to Enhance Carbon and Nltrogen Efficiency and

Ecqnonnc Benefit of Wheat-Malze Double- Cropping Systefn

WANO Liangl QIA‘N Xin' ,4GA0 Ying-bo' , ZHANG Hu*3" LIU"Kal gha‘ng , CHEN Guo-qing” ", LI Zong-xin'*

(1. National Engmeenng Research Center for Wheat and Maize , Shandong Academv of Agricultural Sciences, Jinan 250100, China; 2. State Key Laboratory of Crop Biology,
College of Agronomy, Shandong Agricultural University, Tai'an 271018, China)

Abstract ; The optimization of annual straw management can improve the yield, income, and carbon and nitrogen efficiency of wheat-maize double cropping systems. Based on
a long-term positioning trial started in 2012, five straw management methods were considered, C100 (100% return), C75 (75% return +25% harvest) , C50 (50% return
+50% harvest) , €25 (25% return +75% harvest) , and CO (100% harvest). We analyzed the effects of farmland carbon and nitrogen inputs and their ratios on crop yield
carbon and nitrogen use efficiency, and economic benefits in wheat and maize anniversaries with different straw managements. The results showed that; (D) the amount of straw
returning to the field resulted in a significant difference in carbon and nitrogen input. The annual carbon and nitrogen inputs from crop residues decreased by 1. 76 t+hm ~* and
34.28 kg-hm | respectively, with a 25% reduction in straw returning. The C/N ratios under the C100-CO treatment were 18,62, 17.03, 15.64, 12.54, and 9.61,
respectively. ) Grain yield first increased and then decreased with the decrease in the C/N input ratio, and the effect of straw management on wheat yield was greater than
that on maize. Compared with that under C100 and CO, the average grain yield of wheat and maize under the C50 treatment increased by 13.34%-13.67% and 16. 10% -
17.71%, respectively, and the total grain yield of wheat and maize increased by 14.98% and 15.68%. (3) The annual grain yield and carbon agronomy efficiency were the
best with the C/N input ratio of 15. 64 (in the C50 treatment) , which were 15.71% and 0.29 kg-kg ™", respectively. The carbon production efficiency continued to increase
with the decrease in the C/N input ratio, and there was a significant negative correlation between them. The nitrogen production efficiency increased first and then decreased
with the decrease in the C/N input ratio. The nitrogen production efficiency of the C50 treatment was the highest (0. 64 kg-kg™"), which was significantly higher than that
of C100 by 32.63%. @ The C50 treatment had the highest economic income and net income, which were 46200 yuan-hm ~> and 33400 yuan-hm > respectively.
Compared with that of €100, the economic income of grain and straw feed increased by 5 600 yuan+hm =2 and 3 200 yuan+hm =, respectively. In conclusion, the optimal C/
N input ratio can be achieved by optimized straw management; 50% straw returning and 50% harvest in a wheat-maize double-cropping intensive production system can
promote carhon agricultural efficiency and nitrogen production efficiency and obtain the maximum grain yield and economic benefits.

Key words: straw management; carbon and nitrogen ratio; carbon and nitrogen utilization efficiency; economic benefits; grain yield
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| soil layer before field experiment .

ey LR [
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SALBREE/ % 750.37 ||l (A /mg-kg™! 129.70
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P mTEE ™, &/ N XBEFLIL SR 3 5 m x6'm £ K

B, AT UKL | 0 5 L 75 K A UJ%XETHALIE_;

B’Jfﬂéﬁﬁfni J

\ﬁﬁﬂﬁ*fﬁfﬁiﬂﬁﬁé\iﬂém$ﬁiﬂfﬁfﬁ
P&U”JXE JINFERE S 136 1 R R i BRI E
%"@E%‘Eﬁ B A i TN 52
TP | LI D2

1.4/ B >
1.4.1  BAEA
AR A (C,,,, ) M EZBARGIEVEYFEFT | 2R3

AR TR WMAK (1) s,
Cinpul = Cy + Cope + G,y (1)
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1) #5°4 225 kg-hm .
L4.3 BRANCK

SRR (YD) | BRAEFIRCR (AEC) | B
PR (CPE) AL RUR (NPE) B 57 3 L2

A(3) ~(6)7:
YI = (Y, - Y,)/Y, x 100% (3)
AEC = (Y = Y9)/Cop X 100%  (4)
CPE = €,/ Yy % 100% (5)
NPE = N,/ Y g X 100% (6)
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1.4.4 25358
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2017 4 4 HuHT 44 71 /J\z%%nfﬂéﬂﬁﬂﬁﬁﬁ’réﬁﬂ

H 2. 44 ﬁ-kg-‘%n 1.98 Jt+kg ™", AT A 20 90 K

370 JG-t ' 1390 Je-t L EC Ak H A AR R IR
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Table 2 Cost of farmland production

WiH JNAR/TC - hm 2
INFZ FoK JEIAE

¥ 1086.75 848. 30 1934.78
=R=Jilut 2 400. 00 2 400. 00 4 800. 00
JRE 787. 50 787. 50 1575.00
& L7 549. 50 549. 50 1.099. 00
ENhll 315.25 315.30 630. 55
T 200. 16 66. 70 266. 86
AT 440. 00 360. 00 800. 00
TERHIL 675. 00 0. 00 675. 00
E TN 375. 00 300. 00 675. 00
WARAL 1 050. 00 975. 00 2025.00
KL 525.00 675. 00 1 200. 00
FEFF WAL 1.050. 00 975. 00 2025.00
I3t 9454.20 8252.20 17 706. 40

1) B he i TS bR F AR 7210 5%

1.5 Seitadr

K H Microsoft excel 2016 4 PRI 55 4 , Origin
9. 8 YEI, 2R SPSS 20. 0 i 4k (4475834347 Fn
F5 5 0 E MK (1SD, P <0.05).
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