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Abstract: The change for row spacing of intercropped maize directly affects production of intercropping system, therefore, it is necessary for

high yield of intercropping system to match reasonable row spacing. Two field experiments (a experiment was conducted at Wuwei in 2010

and another at Zhangye in 2014 in Gansu Province ) were carried out to determine the effect of row spacing of intercropped maize on intercrop—
ping system production and growth of intercropped maize in two intercropping systems (wheat/maize and faba bean/maize ). The experiments

included 5 maize row spacing treatments(D0: 0 em, D20: 20 ¢cm, D40: 40 cm, D60: 60 cm, D80: 80 ¢m ), the yield, agronomy traits and growth

of intercropped maize were investigated. The results showed that there were no significant effects of row spacing of intercropped maize on

yield of intercropped companion crops, row spacing change mainly affected the yield of intercropped maize; the yield of intercropped maize,

the total yield of intercropping system and SP( system productivity ) under D60 in 2010 and D40 in 2014 were the greatest in both

intercropping systems. With increasing of row spacing of intercropped maize, SP increased firstly, and then decreased, a inflection appeared

at D60. The ear grain number, the 100—grains weight and grain weight per plant were significantly affected by different row spacing treat—
ments, the peak value was 132 g+plant™(D60) in 2010 and 216 g+ plant™(D40) in 2014 in wheat/maize intercropping system, and 158 g+ plant™
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(D40) in 2010 and 220 g+ plant™ (D40) in 2014 in faba bean/maize intercropping system. The growth rate of intercropped maize during co—

growth period was significant lower than those during single growth period, the growth rate under D40 and D60 was always greater than other

treatments in any sampling period. Therefore, the reasonable row spacing of intercropped maize was 40 cm and 60 cm in wheat/maize and fa—

ba bean/maize intercropping in Hexi corridor, the system production was the greatest.

Keywords: wheat/maize intercropping; faba bean/maize intercropping; row spacing; system productivity; growth rate
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1.1 It

2010 I AE A Al B2 B alUgk 11 2 e
SRt A FH R A B T K B 2k 41 (38°37'N,
102°40" E), B g8 #Jgh i AL 15 km, iK1 504 m; G
FE 150 d £ A7 s AR K A 150 mm, FEEAEHTE 7—9
Ay, FKRAERKZERK 135 mm, 478 & & 2 021 mm;
ARSI 7.7 °C, H BRES4L 3 023 h, =10 CH R
3016 °C; AL 1338 R A R PERE + , pH {H 8.8, #f
JZ2 LIEES AP 19.14 g-ke™, 2% 1.18 g kg™, Gl fit
7. 68.8 mg kg™, HEAWE 17.3 mg kg™, HEALH 233 mg-
kg™s

2014 I AE T A Al B2 Be sk 415 K A0l
RIS, TR SRR T/ NE B (38°56" N,
100°26" E ), BEEG k4T LAEE 10 km, ¥3% 1 570 m; G
TR 153 4R MK B AR 130 mm, EEEHIE 6—8
4y, ERARK K 118 mm, 428 K it 2 075
mm; 4R 7 °C, H A4 3 085 h, BRI 2
13.00~16.07 °C, =0 CHIR 3 388 C, =10 CHIR
2896 C; Btik - e A IR MERE B+ pH {H 8.2, BF 2
TIEEHPR 17.9 g-kg™, HRUA 128.8 mg-kg™, AL
i 24.7 mg-ke™, AL 82.0 mg kg™,
1.2 iR Iwigit
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B S ANRE R KR TIE (D) AR FE, B 0.20.,40.60
80 cm, 43511 D0.D20.D40 . D60 .D80 1t (& 1), It
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http://www.aed.org.cn



R AF  FORATIEAR X T R GE A7 ) B R A K iy i 20173 R

PRI L E— - P 160em _—
1 . i i i i i .
For | i i ] i [ i i E

L1} A A ! D H i i : E'L : ':d\#
om0 éem Geom i} ! i U e i i
: x . ¥ 1 ' 1 1 j:ﬁﬂ

HE ' 1 8 1 1
H ' 1 8 1 1

LN I R A i Lo LJ N E
15 o Mem Hem M e f ' 3 em ! -
s . i i ] I ¥ i !

D40 P § § b | L ‘ ‘ |
Woem  Men &am W ' '#Meom &em '
H P I T A l

beo P T !
:E!.:.'u l- C IEBm Al e MY o ! 0em B0 am '
EEEN P

e : P D& : : :
1F o e ] am ::ﬂ}ml ' ﬂ!m ¥ o

E 1 ARAEBEYMEREE

Figure 1 The sketch of planting arrangement of crops under different treatments
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Table 1 The yield of crops and the system production under different treatments

[A]/E £ K Intercropped  JR-A7 1 Total yield(Wheat/ Z4Gi/4:7= ) System

maize/kg-hm™ faba bean+ Maize)/kg-hm™  production/kg-hm

4y [EF(EEA SbFE [EERCXS Y Intercropped
Year Intercropping system Treatment  companion crops/kg:hm™
2010 4¢ INEZ 1K DO 2 611.2+408.0b
D20 2 458.5+262.1b
D40 2 986.3+120.7a
D60 2 663.3+234.4ab
D8O 2 646.0+338.7ab
/K DO 1 260.5+128.0a
D20 1 260.5+202.8a
D40 1 395.9+136.6a
D60 1 222.3+42.1a
D80 1364.7+117.4a

[a]/F 245 Intercropping system
FTHEALFE Row spacing
[ 1E R GeA FHEAL B IR

2014 4 INAE A DO
D20

D40

D60

D80

EREIE S DO

D20

D40

D60

D8O

[8]4F 224t Intercropping system
17HE AL FE Row spacing
) FE R GExA THEAR IR IR

BE K P Y Significance level P value

2 486.2+102.8b
2 514.0£271.9b
2 784.9+156.4ab
2 909.9+159.1a
2 777.9+224.7ab
1 930.7+186.7a
1 465.4£106.9ab
1 659.8+£196.9ab
1 652.9+£216.9ab
1 395.9+430.5b

1B K- P Significance level P value

4 088.5+495.3¢

5 608.6+824.5ab
6 346.3+836.4a

6 880.9+454.0a

4 686.7£906.2bc
7 984.5+738.8a

7 953.0+456.9a

8 544.9+465.9a

8 711.8+561.7a
5 659.1+1 055.9b

<0.000 1
<0.000 1
0.033 8
5 329.4+656.8¢c
6 863.7+734.1b
10 312.2+1 089.6a
6 525.3+572.9bc
3 431.8+589.8d
6 833.7+763.8¢
8 963.8+1 271.8b
10 978.9+649.8a
9 622.1+£739.5ab
9 110.5+826.1b

<0.000 1
<0.000 1
0.001 1

6 699.7+597.7c
8 067.1+585.0b
9 332.5+729.0a
9 544.2+266.7a
7 332.7£941.8bc
9 245.0+655.9a
9 213.5+403.2a
9 940.8+602.5a
9 934.1+599.4a
7 023.8+1 090.6b

0.002 6
<0.000 1
0.024 5
7 815.6+650.4c
9 377.7+469.4b
13 097.1+1 056.5a
9 435.2+419.5b
6 209.8+471.7d
8 764.3+918.7¢
10 429.1+1 351.0bc
12 638.7+547.0a
11 275.0£952.7ab
10 506.4+891.6bc

0.000 1
<0.000 1
0.002 8

2 703.6+378.0c
3 246.0+70.5b
4 246.3£247.4a
4 508.5+£100.5a
3 666.3+470.9b
1 680.7+93.8d
2 933.6+140.8¢c
4 076.8+£260.1a
4 499.0+£267.0a
3 511.9+545.3b

0.007 1

<0.000 1

0.067 5
2 663.9+99.3¢
3 601.4+41.0c
5 607.6+392.6a
4 491.6+£164.7b
3 104.9+235.8d
2 237.1+214.8¢
3 340.0+£379.9b
5 154.5+191.3a
5 139.4+443.6a
5253.2+445.8a

0.008 9
<0.000 1
<0.000 1

T R B A AR HERE , R IR AN R/ NG FE20R 0.05 KF E s 3, T,

Note: The data are means of three replicates + standard error, values in the same column followed by different small letters are significantly different at

0.05 levels in LSD test. The same below.
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D60,2014 4F ik s rf , g H B7ZE D8O, {H &5 D40
1 D60 AL T o B 225 o MO, /NE &
KA F A G/ EARIA R 2010 45350 H D60 4bFH i1
RY AT IR, 4y ik 4 508.5 kg+hm™ Fl 4 499.0
kg+hm?,2014 4ER 56 L) D40 Zb38 518, 435135 5 607.6
kg-hm™ #15 154.5 kg-hm™,
2.2 I EKITEXNEXRRE R

PE RGEAE T ISR T RO i, IR FOK
T EEAR AL X AR K B AR VAR A 1 52, L3k
2 BRI TR AER R MAAE R E 2R, 5
A 5 A 0 EOR PR R 35 0 S /N R EOK
PR, 2010 AR S /NE /TR IA R DO 403 I 2
filiF D80, 7G5/ F KIKFR D80 &K+ Hoth kb ¥R ;
2014 AEIRIG Y, ANE I EORIR R D40 AbBE 2% T
FLfb AR, TR /RO VR R A b B ) O 2

ZE5t o TS, 2010 A/ oK, DO LB R 254K
FIHAbAL PR, 78 G/ F KRR R, AL BRI TG B 3 25 5
2014 4, /NEIEKIEZR D80 BEML T H AL B, %%
G/ EKARF D20 ALFE KT D40, Xf T REREL, 7
ARG R, JCIB R R A A 7 A PR () A7 B
225, /NG B K A REURE 2 2010 4F 32 56 A8 il 7E
309~476 i - FHi, 2014 4k 434~578 i - Fl T 5 A
TR B K P AR REORE B50AE W 43 301 Ay 382~447 -
T 540~626 f - FE AR S, S &G EEN £
RBRECE & T 5/ N2 RER oK, X He A b 2
[E],2010 4Fi 80, /NZZ/E KR & D40, D60 F1
D80 AbFH () A F i 2 755 T DO Al D20, 7 5/ K AA
Z 1 D20 B EART HAd AL B 5 2014 4E5R56, WIA &
¥R H D40 b B R A R 2 = T LA AR B /)N
FIE KR ZRIEF] 578 - FH, 1L DO A1 D8O 4b

R2 FESETERREMER

Table 2 Agronomy trait of intercropped maize under different row spacing treatments

A0y [EfERS Jb B L7 = K TRIEL HhH RS A il
Year Intercropping system Treatment  Plant height/cm Ear length/cm Grains per ear 100—grain weight/g  Grain weight per plant/g
2010 4 INFETE K DO 143.4+14.2b 13.7£1.2b 333+43¢ 26.4+2.7c 90+19¢
D20 155.4+9.6ab 16.1+1.8a 309+11¢ 32.8+0.7a 101£20bc
D40 153.5£5.9ab 16.0+£0.7a 398+20b 33.8+0.8a 125+10ab
D60 156.6+10.5ab 17.1£0.8a 438+27ab 31.0+2.5ab 132+11a
D80 165.0£14.8a 17.9+£0.2a 476+10a 27.7+3.2be 120+6ab
wH/EK DO 183.0+12.2a 17.3£1.2a 447+6a 36.8+1.6ab 166+9a
D20 177.4+4.6a 16.4+0.9a 382+8h 35.6+0.4ab 136+7¢
D40 177.8+7.8a 17.8+£0.2a 446+19a 37.3+0.9a 158+10ab
D60 178.3+7.5a 17.0+£0.7a 440+22a 34.3+2.0be 148+12be
D80 151.9+5.4h 17.7+0.6a 441+4a 32.9+1.3¢ 138 + 9¢
BE /K P Y Significance level P value
[V £ 4 Intercropping system <0.000 1 0.003 1 <0.000 1 <0.000 1 <0.000 1
FEALFE Row spacing 0.449 3 0.003 2 <0.000 1 0.001 1 0.027 2
[/E R GExA THEAL I IxR 0.001 3 0.005 2 <0.000 1 0.014 9 0.003 5
2014 4 INAZ I K DO 211.3+4.6¢ 20.5+1.5a 467+6bc 25.2+2.8¢ 101£23b
D20 252.9+5.9b 18.6+2.8ab 478+59bc 35.7+2.3a 129+25b
D40 269.3+12.2a 19.7+1.2ab 578+8a 34.3+1.5a 216+14a
D60 253.4+13.2ab 18.9+0.9ab 511+17b 28.5+0.1b 131x11b
D80 206.7+3.3¢ 17.6+0.5b 434+13¢ 21.2+0.9d 64+7c
wE/EK DO 286.7+11.5a 21.0+1.2a 540+8h 31.0+0.8b 130+9¢
D20 300.3+11.1a 18.6x1.1b 564+43h 33.7x1.1a 179+£25b
D40 303.6+12.7a 20.3+0.4a 626+16a 34.0+1.7a 220+13a
D60 300.6+7.9a 19.5+0.7ab 546+18b 33.9+1.4a 192 + 14ab
D8O 289.7+12.8a 19.8+1.0ab 581+14b 32.2+0.9ab 182 + 18b
I K- P{A Significance level P value
[ %5 Intercropping system <0.000 1 0.134 6 <0.000 1 <0.000 1 <0.000 1
1AL PR Row spacing <0.000 1 0.055 8 <0.000 1 <0.000 1 <0.000 1
[EIVE R Gixt T AL BE IxR 0.004 0 0.685 2 0.012 7 <0.000 1 0.000 4
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RO RN 467 i - Bl AN 434 Fi-FET, A E/FORIK
R ik 626 Fi- B, 43548 DO A1 D8O 7 86 Hir -
T RN 45 7B X AR, 2010 4E/NEE RORIR R
H, DO b BRI AR T, & G/ KRR, D40
T HABAL L, 2014 45N/ R OKIR R, D20 Al
D40 Ab3 A by B R TN B, A/ EORIR R
H, DO AbHEE G T HARAL BE, 2250k, BAE IR
Y52 D40 A BR ) R E T AR FE SRR E I
F1EKAK R 2010 4E D60 kb B T Hifdab 31,2014
A D40 A HE T HAMANEE, AR B/ EORIR R 2010 4F
DO & FH AL FE (5 D40 LhBRVEA i 255, 2014
4 D40 F1 D60 =5 FHAbAC P, X5 RV oK™ 5
KRG Y R —3L
23 MTEERITEHEX EXRERKERNM

FEASTRIRAE I AR W sk S A Ko, nT LA
[/ FORFEA R TRE AL AR i sh A28 1k (]
2), BARTE R AR ORI A K R S R R e s
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Figure 2 The growth rate of intercropped maize under different treatments
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