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Effect of returning winter wheat stalk to field on growth and
yield of summer maize

YAN Xiao-li, XUE Shao-ping,ZHU Rui-xiang, DANG Xiao-xuan, LIU Yong-li

(College of Mechanic & Electronic Engineering , Northwest A& F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective) Effect of variety,amount,and covering method of winter wheat stalk returned to
field on the growth and yield of summer maize was studied. [Method]) In 2012 at typical two crops one year
area of Guanzhong,Shaanxi,the randomized block design method was adopted to design experiments of two
wheat varieties (Xiaoyan 22 and Xiaoyan 216) ,three returning methods (mixing with topsoil, covering with
strip shape and covering the whole field) ,and three returning amounts (4 500,7 500 and 10 500 kg/hm?®).
Related physiological indexes at the seedling growth stage, the middle stage and the ripening stage were
measured and compared with the control group without returning. [Result] Because of the long period of
drought after summer maize planting in 2012, the soil moisture conservation effect of winter wheat straw
mulching was greater than its allelopathy effect. Returning stalk to field resulted in better indexes com-
pared to the control. Xiaoyan 216 had better influence on the properties of summer maize. The most appro-
priate returning quantity was 7 500 kg/hm® and covering with strip shape had the least damage to the

growth of summer maize. The strongest maize plants and highest yield were obtained when the best combi-
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nation was adopted. [Conclusion] The suggested stalk returning method was returning 7 500 kg/hm?* with

strip shape.

Key words: winter wheat;returning stalk to field;summer maize; physiological production index
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Table 1 Effect of stalk returning to field on the growth of seedlings of summer maize
A AbF Treatments B - ﬁ'\i*ﬁ@(/ . r——
INFE R FEFT I8 H )5 2 T FF L M/ Hﬁ%/c'm ‘%*ﬁ/qn kD ‘ﬂl F it Dry weight
Wheat Ways of (kg » hm™2) Plant height Stalk thick Secondary Color of leaf of plant
varieties returning Quantities roots
CK 0 39 e 0.80 e 6 ¢ 24 Green 1.03d
WA 4 500 39 e 0.81e 6 c 2% Green 1.12 cd
Mixing with 7 500 40 e 0.80 e 8 ab 2% Green 1.14 d
topsoil 10 500 43 d 0.80 ¢ 6 c % Green 1.15 od
/ME 22 HER R 4 500 43 d 0.90 b 9a %t Green 1.37b
Xiaoyan 22 Covering with 7 500 46 ¢ 0.95 a 9a #% Green 1.42 ab
strip shape 10 500 51 ab 0.90 b 8 ab %4t Green 1.55a
o 4 500 46 ¢ 0.85 ¢ 6 ¢ H# 4k Yellow 1.13 cd
Covering 7 500 49 b 0.83d 7 be W4t Yellow 1.35 b
whole field 10 500 53 a 0.81 e 7 be W4t Yellow 1. 24 be
CK 0 40 g 0.81 f 6 c 2§ Green 1.04
BABER 4 500 41 g 0.83 e 6 c %% Green 1.13 e
Mixing with 7 500 44 f 0.80 f 7b 2% Green 1.40 d
topsoil 10 500 47 e 0.80 f b %4t Green 1.414d
JMEE 216 R 2 4 500 40 g 0.91b 9 a %4t Green 1.51 ¢
Xiaoyan 216 Covering with 7 500 49 d 0.95 a 9 a 24 Green 1.69 a
strip shape 10 500 52 ¢ 0.91b 9a 4 Green 1.55 be
St 4 500 50 d 0.89 ¢ 6 c T4 Yellow 1.42 d
Covering 7 500 55 b 0.85d 6 ¢ H# 4k Yellow 1.61 b
whole field 10 500 57 a 0.85 d 7b #%4t Yellow 1.48 cd

W« W B 5 AR AN TR /NS 5 B SRR AL PR 2% R | 3 (P<<0. 05) , &
Note: Different lowercase letters in each column mean significant difference at P=0. 05 level among treatments. The same below.
x2 ZBPMEBEFLEHNEEKFHPERKNEMW

Table 2 Effect of stalk returning to field on the middle growth of summer maize

A PR Treatments he Hy /
. . P T B
NG R AR FEATE M/ B /em 2/ em D e, .
; . . . Dry weight
Wheat Ways of (kg * hm™2) Plant height Stalk thick Secondary Color of leaf of plant
varieties returning Quantities roots
CK 0 85 [ 2.0 ¢ 6 c 2% Green 12.5d
. . £ % G :
RABE 4 500 86 f 1.8d 6 ¢ #% Green 13.5d
Mixing with 7 500 96 d 2.3 ab 7b 2% Green 18.0 a
topsoil 10 500 98 ¢ 2.2b 6 ¢ %% Green 17.0 be
JME 22 R 2 4 500 91 e 2.4 a 7b %4t Green 13.8d
Xiaoyan 22 Covering with 7 500 98 ¢ 2.4 a 8 a %% Green 20.0 a
strip shape 10 500 99 ¢ 2.3 ab 7hb %t Green 18.7 ab
ISt & 4 500 95 d 1.9 cd 6 c W4t Yellow 13.5d
Covering 7 500 105 b 2.3 ab 7b # 4t Yellow 16.5 be
whole field 10 500 123 a 1.9 cd 6 ¢ #2t Yellow 15.0 od
CK 0 86 h 2.1c¢ 6 b 2% Green 12.7 g
BB 4 500 95 f 2.0 ¢ 6 b 2% Green 13.8 fg
Mixing with 7 500 101 f 2.4 b 7 a %% Green 18.1 be
Al 216 topsoil 10 500 110 ¢ 2.4 b 6b % Green 17.1 cd
Xiaoyan 216
HOR A 2 4 500 104 e 2.5a 7 a #% Green 15.7 de
Covering with 7 500 107 d 2.5 a 8 a 2% Green 20.7 a
strip shape 10 500 12 b 2.5 a 7a 4 Green 19.1 ab
. 4 500 108 d 2.0 ¢ 6 b w4k Yellow 14.5 ef
JME 216 %‘ﬁ‘"ﬁ.m
. Covering 7 500 115 a 2.5d 7b w4t Yellow 16. 8 de
Xiaoyan 216 hole field
whole die 10 500 116 a 2.3 6 b # 4% Yellow 15. 4 def
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& 22 5455 0.2,1. 1 fL 1.0 g, 78 3 FhAS AR ik H
AN, IR FRIE S 7 500 kg/hm® I & £ K
(1) 25 8 b AH XS B AR . 5 F5 FF i B 4 10 500 i1 4 500
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W2 1.7 R 2.6, FORL AN 0.8 AT 1.9 g, #
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Table 3 Effect of stalk returning to field on plant traits and yield components of summer maize

Ab ¥ Treatments

. ERIA=A " ; P P .
Prpe— e Hemsem BEEON e R/em MR PR B/
IINSE nare o Plant -ar E E E Kernels 100 grai
Hi Z: EHJ_L/ an s ar ar ar ernels grain
Wheat S R P height position length diameter rows er row weight
S Ways of (kg » hm ?) g height & ‘ : b 8
varieties . .
returning Quantities
CK 0 215 £ 85 e 13.2 b 4.7 cd 13.6 ¢ 29.0 f 27.6 de
BB 4 500 220 e 85 e 13.6 ef 4.7 cd 14.0 cd 29. 8 def 26.8 e
Mixing with 7 500 220 e 83 f 14.1d 1.7 od 13.9d 32.1abc  29.5 abe
topsoil 10 500 221 ¢ 90c¢  13.4¢g 4.6d 13.6 ¢ 29.2 of 28.9 od
JIME 22 MR 2 4 500 225 d 87 d 13.7 e 4.9 abc 14.4 b 31.0 cde 31.0 ab
Xiaoyan 22 Covering with 7 500 225 d 85 e 15.6 a 5.1a 14.8 a 33.7 a 3.1 a
strip shape 10 500 227 ¢ 91 ¢ 14.4 ¢ 4.9 abe 14.7 a 33.4 ab 30. 4 abe
S 4500 236 b 100 b 13.5 Ig 4.8 bed 13.8 de 30.5 def  28.2 bed
Covering 7 500 238 a 100 b 15.2 b 5.0 ab 14.4b 33.1 ab 29. 8 abc
whole field 10 500 236 b 105a 14.24d 1.8bed  14.2bc  31.6bed  29.1cd
CK 0 221 ab 87 de 13.6 h 4.8 abc 14.0 ¢ 30.1 fg 27.3 h
BB 14500 226 ab 88 cd 13.8 fg 1.9 ab 14.1c 30.6 f 28.5 g
Mixing with 7 500 215 b 89 ¢ 14.3 ¢ 4.6 ¢ 14.0 ¢ 32.7d 30.9d
topsoil 10 500 220 ab 86e 13.7gh 4.7 be 14.2 ¢ 30.0 g 29.2 1
JME 216 R 2 4 500 228 ab 89 ¢ 14.6 ¢ 5.0 a 14.4b 32.6d 31.6 ¢
Xiaoyan 216 Covering with 7 500 221 ab 91 b 15.5 a 5.0 a 15.1a 36.0 a 33.7 a
strip shape 10 500 226 ab 87 de 14.5c¢ 5.0a 14.6 b 34.8 b 32.4 b
2 i 2 4 500 235 a 101 a 13.9f 4.9 ab 14.2 ¢ 31.2 e 28.6 g
Covering 7 500 236 a 102 a 15.1b 4.8 abc 14.7 b 34.0 ¢ 30.0 e
whole field 10 500 237 a 102a  1d4.le 4.8 abc  14.5b 32.2d 29.6 ef
2.3 ZBINEBFITHMEEKXKFTENZN B CKAEFF PR R EGA | A 10 500 1 4 500 kg/hm?

Bl 1S5 R RN, & /DR IE I 4 AL R
KA FF 77 o FOFE R 7 i 3 T RS AR I8 H X R
(CK), H2Z R ik B Z K F(P<<0.05) ., #iHx T
2012 AFIXFET S ARy o A5 FF B 55 1 DR 0 28R TR A
FAEFF AL IRAE F . AR 2 A& /N 32 Bl RS AT &b B0
WL /IME 216 455 FF I8 H AL B Y B R KRS FF R
KL= YL T/ IME 22, 43 36 7= 3. 320 M 3.5% .
Ui WI/ME 216 F5FF b A #0551/ M2
22, fE 3 PP RS AT 8 W i AL B b, & 7 500
kg/hm® Kb B B K R FF 7= 5 FUFF AL 7™ 2 45

1S4
w

AbFRIE TN 8. 306 HT 9. 9%, A RL = 14 I N 8. 624
10, 4% . 78 3 FhASFFIE B 7 oAb # AP, DURS FF 4
T 7 i A 38 ORI R AT 7 RS AR AR B
i FURS FEIR ACHEZ 43 5 38 hn 3. 726 F0 12,9 %65 1M &
T KA R i B LR FE A O B 56 0 e RS AT A
T ARE FFIR ABEIZ 43 8 m 7. 90 F0 16. 3% . i
G B R K R AT RS AR 8 1 DARS AR IR 8 35 0 A i
U A BT 0 B K AR I AR ST B R R AT AR
YT E EREREBHANREN,
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Fig. 1 Effect of stalk returning to field on the yield of summer maize

Different letters mean significant difference at P=0. 05 level compare to the control
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