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T OE: OhHH AL/ EREAERE Y ERREMEATIE, B % E 5> 1E E KM AATIE (D10: 10 em ,D20:
20 cm.,D45:45 ¢m . D60:60 cm.D70:70 cm) , FF % F B E AR M AHEATE M EN =& KA EF= N HEEMEE T NY
W, HRERW . ERTEREFEHEAESERSE, LH L& (land equivalent ratio, LER) 35 K T 1; B & K AT JE &y
W BEXRELFEMZ TR, AEEAFEMZ A&, 25 £ P /1 (system production, SP) F 2 42 # ; [6] 16 £ K AT #E
BEBEDHT AT 45K BAn AR 3, ARSI N D10 AL FE Y 38.5 -4k I T b D70 AL FE Ay 15.8 3 -
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Effect of row spacing of maize on yield and interspecific competition of
crops in soybean/maize intercropping system

ZHAO Jian-hua'?, SUN Jian-hao', FAN Ting—lu3 , LI Wei-qi1 , TANG Xiao-dong4
(1. Institute of Soil Fertilizer and Water-saving Agriculture Gansu Academy of Agricultural Sciences , Lanzhou , 730070, China;
2. College of Agronomy , Gansu Agricultural University , Lanzhou 730070, China;
3. Gansu Academy of Agricultural Sciences , Lanzhou, 730070, China;
4. Agriculture Commission of Chongqing City , Changshou, 401220, China)

Abstract: In order to propose a reasonable row spacing of maize in the soybean/maize intercropping system, a field
experiment was conducted to investigate the effect of row spacing of maize on system productivity and interspecific compe-
tition, by performing five maize row spacing treatments (D10: 10 cm, D20: 20 cm, D45: 45 ecm, D60: 60 cm, D70:
70 cm) . The results showed that the intercropping advantage was not affected by maize row spacing, for that the land e-
quivalent ratio (LER) was more than 1. As row spacing increased, the yield of intercropped soybean decreased, whereas
that of maize increased, resulting in higher the system productivity. The pod numbers and grain numbers per plant of in-
tercropped soybean were significantly affected by row spacing, pod numbers per plant decreased from 38.5 pods* plant ~!
under D10 to 15.8 pods* plant ™! under D70, grain numbers per plant of soybean decreased from 66.6 grains*plant~! to
26.4 grainsplant~'. As row spacing increased, the grain numbers per spike of intercropped maize increased firstly and
then decreased. It was highest when maize row spacing was 60 ecm, having 606 grains per spike. Maize row spacing also
significantly affected interspecific competition. D45 was more reasonable for maize row spacing in soybean/maize inter-
cropping system, considering system productivity and interspecific competition .

Keywords: maize row space; soybean/maize intercropping system; yield; interspecific competition
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Fig.1 The sketch of crops plant in the field experiment
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tio) H FH T ek [ A 24107
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YEH#,
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FE1H

SP =Yy x Z,+ Yy, x Z, (2)
b, Y Y, 20 0 D TR DR 2 R0 K R L ™ B
(kg - hm™); Z, . Z,, 53 5 R KGR EOKAERIE R 58
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FRVERIAIRT T 55 — R EI XK 43 5750 55 57 5B
B KRR TE ST

Ay = Y/ (Y + Z) = Yy, /(Y - Z,,)  (3)

K, Ay, KRGS T B KRR EES S5 2, M Z,
G350 Ry (B P DR GR K A o b L A7), A a3 v ok
I HE LR 0.47 5 KA o5 M B R 0,53, F
RS EXERN(),2Y A, > 0, RIAKGIEFJI58E
FEK; A, <0, FKET KR,
1.4.2 %t o4 R Microsoft Excel 2003 #E474:
P, ] SAS8. 0 gL it oo M 84 4y 7 22 43 M, IF
LSD 2 X} - A FR] 1) 22 7 2 35 VEAE 5% /K7 b AT
R

2SR5

2.1 MEEXRITEIMEDM=ENZIE
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ATERAIG R, VR R S S i T B, [ oK 1Y
PR BN, AR R IR A R i, WLk
Lo BRS8N S, 2 EEEKFHEFTEEN 10 em
i & — EREE N 60 em, K G A=l 764.9
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TEATIEIEINE] 70 em B}, I & — BRIFEAE N 0 cm,
PR AL TR R 299.7 kg hm ™2, AT i BAAE R &
W 22% . XFE S AMATHEACER, 2[R 1E TR R AT
PRI INE] 45 em Z 5, KA 5 bl 2 1UH R 5 I
Z R PR K™ o, S A B R BIEA T RS i 3
45 em ZJ5 , [ oK ) 77 i Bl 22 R G T, 24 D4S
i, G — EEEEN 35 cm, X B RIVEVEY) ™= & A8 4k
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D10, A 35 4 LR B, i 8] 35 4+ 55 4k, R, T4
KERF=RAE S AN &, BIE EOR =R AE S
AL AR, 124 D A 70 em B TEAE R K277 il
h 5 AR BRI, RE KPR 5 AN A B B
o BT EKRLERIERRIR G Erh S AR
TR R R IR G 7 AT SR 2 Bl E K
AT B A o i 1 0

GEit oA AT LAt 45 40 B N [R] AR 44 2 (1] 1Y
TR TR 2R, BT 1L Ui KRG/
TR IVER R, TOiE FOKRFIAEA TS 40028 , AR
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Table 1 The yield of crops and system between different treatments

KL Soybean A maize A WERGAE T MG
A7 e PN e M Total yield System Land
Treatment 1 ercropped Monocropped Tntercropped Monocropped S(;y(blfan hi]—n r{]zzu)ze /}zlgduﬁthjtzy) equ%\;e'ﬂent
/(kg+hm™?) /(kg-hm™?) /(kg*hm=?) /(kg*hm~?) & g e
D10 764.9£206.5a 1333.4+328.3  9039.2+1495.2¢ 14741.5+1135.0  9804.1+1621.5¢  5150.28 +851.38¢ 1.19+0.42a
D20 625.4+69.9ab 1333.4+328.3  8729.1x1135.8¢ 14741.5+1135.0  9354.3+1189.9¢c  4920.35+627.34c 1.06+0.13a

D45 556.8 +95.3abc 1333.4 +328.3
1333.4+£328.3
1333.4+328.3

D60 392.8 +8.9bc
D70 299.7 £ 148.9c¢

10899.8 + 2286.9bc
12372.7 +290. 5ab
13907.7 £ 1179 . 5a

14741.5+ 1135.0  11456.6 = 2198.7bc
14741.5+ 1135.0  12765.5 +296.8ab
14741.5 £ 1135.0  14207.4 £ 1054 . 1a

6038.61 +1170.6bc  1.16+0.09a
6742.15+156.90ab 1.13+0.15a
7511.95+566.05a  1.17+0.06a

T R AP R ME « bR, RSB AR/ NE TR 0.05 K F E2ER B, T

Note: 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 as below.
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D60, D70 AbFH 22 53k i 7K . 78 H R MR

B A 2 22 SO DU T I ] B s i 2 o
KFFL ) FE T AT S TR, 552 M) 1) 2 RS2 ) b b3
AW . B TR B ORAT AR Ak, B R P 3
G MG AR A, D10 B )47 BE B3 K, ol ) 5% 4 48
55, JIT LA K 9 25 SRR SR A B e A B R L Ay
ik 38.5 bk 1R 66.6 KL bk~ D70 B A ] B
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Table 2 Effect of different treatments on yield components of soybean

Jb3 RS /cm 7/ em BRI PRI AL HRLE /g WAAE L %
Treatment Plant height Pod height Pod number per plant  Seed number per plant 100-seed weight Harvest index
D10 114.3a 34.2a 38.5a 66.6a 22.6a 0.26a
D20 106.4a 33.0a 23.6ab 38.7ab 21.8a 0.26a
D45 113.4a 32.1a 29.1ab 51.4ab 22.0a 0.27a
D60 113.6a 34.9a 17.5b 30.8ab 21.2a 0.27a
D70 115.8a 39.8a 15.8b 26.4b 22.3a 0.24a

W 3 R, 38 3 6 Fe ) fE oK 7= s 4 i 7
KB, TR R A T BE AR Ak 3 Bl s T )4 ok
FRERLE, B A BN BRI F ORI TRERE R, 7l
REESEIG N5 W/ s D10 B REORL B fe /0N, Sy 497 K-
BV BEFT I A3 K, OB BB i, D60 1 AUk %L
I K, 35 606 hi-Fl -1 (S TEERE R H] D60 2 5 , fill

RBOT IR T RE . BARTE , 35 FOKEE R0, K
ARERL KOO, {H 24 K 15 K 5L R] A g S 21—
TE R LI, AL EOT U6 W (R B/ TR R, &
FHEYIR B5 TORERATAE R 8] 1 38 5 LLANA A7 A 1
FEHLH, 25 TR SRR S0, R TR A e 21
s s A, AR BE T KR II455K

K3 AELEXER=EHRERNFIT

Table 3 Effect of different treatments on yield components of maize

b3 B /em HAL/em FRLEL /R TIHIE /g WeRHE L %
Treatment Plant height Ear height Grains per ear 100-grains weight Harvest index
D10 257.9a 116.3a 497ab 36.1a 0.41a
D20 259.6a 113.7a 530c¢ 34.7a 0.43a
D45 261.2a 114.2a 577he 37.2a 0.41a
D60 268.1a 119.5a 606ab 36.8a 0.41a
D70 261.2a 116.8a 562a 36.7a 0.41a

2.3 BEEKITEMEMES NN

FET LA HT i B G BRI ER &R 7
VEY 7= i) 1 R R AR AR ) N AE R 2R AR e 4 1 1Y)
P25 K 4 BN T B PR R EHIEY 55 4 1281k
XF A5 A BRI 35 4 ) Sh A AR 4k & B, D10 F1 D20 7E
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TEREAS RAE BT 55 4 ) S Rk sl B b,
D70 L FRAERFEIN A, FEAKIE/NTE, RILEE
KATHEN 70 em T F KA 76 4 T I K3 T K
T SREEASRAER BAE  SRAE AT HAVE Y S 4 1 A
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Table 4 The dynamic of interspecific competition between different treatments

b3 FAEH ] Sampling dates

Treatment 06- 13 07-03 07-26 08-15 09 - 05 10-18 -2 Mean
D10 1.17a 0.37a 0.16b 1.22a 0.15b 1.48a 0.76
D20 0.28a 0.09ab 1.55a 0.47ab 1.32a 0.13b 0.64
D45 1.12a ~0.60b 0.37ab -0.11ab 0.07b -0.77c 0.01
D60 0.20a -0.14ab 0.01b 0.16ab - 1.05¢ -0.86¢ -0.28
D70 -0.39 -0.23ab 0.94ab -0.49b -0.89¢ -0.62bc -0.28

-3 Mean 0.47 -0.10 0.61 0.25 -0.08 -0.13
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Fig.2  Correlation between row spacing of maize and yield of crops
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