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Selection of maize varieties suitable for a summer-sowing soybean-maize
strip intercropping system in the Guanzhong region of Shaanxi province

WAN Qixin', ZHANG Yang', YANG Yiheng', YANG Yongjun®, LI Dexiao'
(1. College of Agronomy, Northwest A&F University, Yangling, Shaanxi 712100, China;
2. Field Station Management Service Office, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; To promote soybean-maize strip intercropping technology in the Guanzhong region of Shaanxi prov-
ince, 25 maize hybrids were evaluated in a two-row maize intercropped with three-row soybean system. Eleven
maize traits, including plant height, ear height, and yield-related characteristics, were investigated and analyzed
using variance analysis, correlation analysis, stepwise regression, and grey relational analysis. The aim was to iden-
tify key indicators and select maize varieties suitable for the strip intercropping system. The results showed that, un-
der strip intercropping mode, the genetic coefficient of variance was sequenced as 100-kernel weight (81.49%) >
seed weight per ear (16.06% ) > cob weight(14.31% ) > ear height (12.67%) > cob diameter(5.15% ) > plant
height (4.23%) > rows per ear (4.01%) > ear length (2.35%) ; and environmental coefficient of variance was se-
quenced as 100-kernel weight (15.78% ) > seed weight per ear(15.31%) > cob weight (14.57% ) > ear weight
(10.88%) > ear length(8.66% ) > rows per ear (7.70%) > plant height (7.42%) > cob diameter(5.09% ). The
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correlation analysis indicated that, the positive significant coefficients of pearson’s and partial correlation were de-
tected between three pairs of seed weight per ear with 100-kernel weight, cob diameter with rows per ear, and
plant height with ear height, moreover, the negative significant partial correlation was detected between plant height
and rows per ear. The grey relational degrees of ten traits with seed weight per ear were listed as cob weight > 100-
kernel weight > kernels per row > plant height > cob diameter > rows per ear > ear diameter > ear height > ear
length > bare tip length. A linear regression function of kernels per row (X, ) ,rows per ear (X,) ,100—kernel weight
(X,) and seed weight per ear (Y) was established by the stepwise regression analysis; ¥=-149.3581+2.3552X,+
5.6825X,+3.5012X,( R*=0.7975) , and the path analysis indicated that 100—kernel weight ( X,) had the highest
direct contribution to seed weight per ear (Y) , and more indirect contribution through the correlation path of 100-
kernel weight (X,) and kernels per row (X,). The determination coefficient was sorted in the descender order of
100-kernel weight (X,), rows per ear (X,) and kernels per row (X, ). The field evaluation should focus on 100-
kernel weight, seed weight per ear, cob weight and ear height, etc. The maize varieties suitable for strip intercrop-
ping should be characterized by a compact plant type, dwarf stature, low-height ears, higher 100-kernel weight,
more tows per ear, and a greater number of seeds per row. Based on the grey relational analysis, four maize varie-

ties of ‘ Denghai 511, ‘Liangyu 99’ , ‘ Weiyu 718’ , and ‘ Denghai 618’ are recommended for the strip inter-

cropping system in summer-sown fields of the Guanzhong area in Shaanxi province.

Keywords; summer maize ; strip intercropping mode ; variety selection; grey correlation analysis; Guanzhong region
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Table 1 Code, type and seed source of the materials
i~z LB KU e A% i P2 R e e
Code Name Source Type Code Name Source Type

sy S i T BEH | gy BFE2T Wl R
Denghai 511  Saled commercial seed  Hybrid corn Jinkeyu 2 Saled commercial seed ~ Hybrid corn

JRKS73 4xEi R 573 & Fh 1 s DDOL3 ARH 913 i ZRAC T
Jinruika 573 Saled commercial seed ~ Hybrid corn Dongdan 913 Saled commercial seed ~ Hybrid corn

XD601 Jeik 601 R ARl YF620 # 620 sy Z
Xianda 601 Saled commercial seed ~ Hybrid corn Yufeng 620 Saled commercial seed ~ Hybrid corn

5958 iRl 2l RE 99 AR

S e S

ZD938 Zhengdan 958  Saled commercial seed ~ Hybrid com LY99 Liangyu 99 T Saled Hybrid com

WY718 fiF 718 TG FACTh D636 BRfR 636 TR FAZFh
Weiyu 718 Saled commercial seed ~ Hybrid corn Shaandan 636  Saled commercial seed ~ Hybrid corn

DH618 il 618 R B D650 B 650 [ AR
Denghai 618  Saled commercial seed ~ Hybrid corn Shaandan 650  Saled commercial seed ~ Hybrid corn

IKY13 &FE 13 DiNEYiin Fi YD9953 B 9953 DT AAZHh
Jinkeyu 13 Saled commercial seed Hybrid corn Yudan 9953  Saled commercial seed Hybrid corn

XY335 S 335 R ARl 11606 T 1606 [ AR
Xianyu 335 Saled commercial seed ~ Hybrid com Jing 1606 Saled commercial seed ~ Hybrid corn
SK6 B 6 5 &7 AR 71605 %4> 605 AR KT fiffr £ oK
Shaanke 6 Saled commercial seed ~ Hybrid corn Zijin 605 Breeders provide seed Fresh corn
VY432 FRJFE 432 R AR N937 1% 937 eSS [IEEEPS
Zhengyuanyu 432 Saled commercial seed ~ Hybrid corn Nuo 937 Breeders provide seed Fresh corn

e L 2 JuRs Ny v N
BI186 T80 AR AR SK9256 SK9256 R SRR
Baojing 186 Breeders provide seed Hybrid corn Breeders provide seed Fresh corn
HS5065 1% 5065 BT A Al i =R BRI AT [E3E RS
Hongsheng 5065 Breeders provide seed Hybrid corn : Sanbaohei Breeders provide seed Fresh corn

HS001 % 001 HR R T FAEFh D10 B 10 = EREFTELL WAL

Hongsheng 001  Breeders provide seed Hybrid corn Shaandou 10 Self-healing variety ~ Soybean variety

. .f’ )

\ |

| |

/ \\\ // / A\\ //

e

0.4m 0.6m 0.3m 0.3m 0.6m 04m
""’ 5% ¥ H#7 Sprinkler irrigation belt
E1 HiEdhEEXE

Fig. 1
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Table 2 Mean squares of different origins for 11 traits

PRI CIRE , THRMACIRE W, =

of maize under strip intercropping mode

PEIR fag) XHBTr MSy AT MS, BR22T7 MS,
Trait Model MSy, for block MS, for variety MS, for error
X, 530.8913* 575.9266 529.9994 * 268.2224
X,  368.5829* " 45.8107 397.8015* * 78.50115
X, 2.9287" 3.0460 1.8559 1.5205
X, 0.0995 0.0628 0.1014 0.0868
X 0.6478 2.0172 0.5211 0.5429
X 20.4305 2.8545 21.8992 14.0736
Xy 2.2614* 0.1702 2.4269* 1.3369
Xy 0.0626 " * 0.0047 0.0673 " * 0.0165
Xy 2293.0185* " 42.3449  2446.4468* * 30.2066
Xio 15.3265* * 2.1141 16.3513* * 4.2003
Y 1099.7424* *  361.2419  1135.9627**  264.0668

TE X BRI X BRAL R X R X, BIHL X TR K X AT
REE X FEATRG X BEIOR s Xy« PRI HE X RN R Y BRI =
Fl s A3 IFREE 0.05 H10.01 ACF LY F st B8, T,

Note: X, :Plant hight; X, :Ear height; X;:Ear length; X, :Ear di-
ameter; X :Bare tip length; X, : Kernels per row; X, : Number of rows per
ear; Xg: Cob diameter; X, : 100 —kernel weight; X, : Cob weight; Y: Ear
weight. * and * # indicate significance of Fisher’ s test at 0.05 and

0.01 level, respectively. The same below.
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Table 3  Estimate of variance components and variance coefficients for different maize traits

HH7 Index PR Trai
X,/cm X,/cm X;/cm X, Xg/cm Xy/g X/ Y/g
HJ{H Mean 220.58 81.41 14.23 15.03 2.530 34.83 14.07 106.13
855 72 02 Environment variance 268.22 78.50 1.52 1.34 0.016 30.21 4.20 264.07
W%} % 0 Genotype variance 87.26  106.43 0.11 0.36 0.017 805.41 4.05 290.63
s L 2R
Emimnmenj iﬁ?}f{% variance/% 7.42 10.88 8.66 7.70 5.090 15.78 14.57 15.31
Conetic ﬁﬁ%ﬁji{mnm% 4.23 12.67 2.35 4.01 5.150 81.49 14.31 16.06
R4 HHREMEEETENR 11 MERBBEXES T
Table 4  Correlation analysis among 11 traits of maize under strip intercropping mode
]%j?: X, X, X, X, X; X X, X X, X, Y
X, 1.0000  0.6382** -0.1922 -0.2960  0.2917  -0.0631  0.4127  -0.1416  0.2505  0.3032  -0.1667
X, 0.4160*  1.0000 0.2098  0.2311 -0.2632 0.2543  -0.5396"  0.4599 -0.3282  -0.4710 0.2175
X5 -0.0879  0.3960* 1.0000  0.2318  0.1147 0.0635  -0.1603 0.2908  0.0640 -0.1156  —0.0369
X, -0.2754  0.0439 0.3988*  1.0000 -0.1883  -0.1208 -0.0266 0.0181  0.2100  0.3058  —0.0990
X; 0.3682  0.1922 0.1044  -0.3069  1.0000 0.1903  -0.3684 0.3771  -0.3979  -0.0384 0.1856
X 0.3328  0.0833 -0.0140  -0.0504  0.1592 1.0000 02170  -0.1541  0.1054  0.0370 0.3660
X; 0.4326" -0.1611 -0.2707  -0.2902  0.1524 0.3944*  1.0000 0.6283* *-0.4613  -0.3028 0.4424
Xy 0.4185* 0.2511 0.3020  0.1634  0.3584 0.2728  0.4648*  1.0000  0.1602  0.5727* -0.2323
X, 0.0353  -0.2380 0.0502  0.4326* -0.2677 0.4355*  0.0318 0.2018  1.0000  0.1151 0.6368"
Xy 0.2035 -0.2334 0.0490  0.3852*  0.0242 0.3756  0.2427 0.5511"* 0.6930" " 1.0000 0.2877
Y 0.2364 -0.1661 -0.0735  0.1548 -0.0247 0.6826"* 0.4030*  0.3155  0.7694** 0.6659* * 1.0000

TE LA T A0 N RS R K MM LA M A R B, = A+ 03I R AR R AR 0.05 710.01 B3 K-

Note: The left triangle under diagonal line is Pearson correlation coefficients, and the right triangle above diagonal line is partial correlation coeffi-

cients. * and * #* indicate significance at 0.05 and 0.01 level, respectively.
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Table 5 Path analysis for seed weight per ear with related traits of maize under strip intercropping mode

, X s 289 ZHR, /%
i B b WA Ry, X Y, TRREREUS R R %
k - » Direct coefficient Coefficient of
Path Direct effect Indirect effect Total effect - ..
of determination determination
X, — Y 0.3055 Xge> Xy 1 0.1036 : 9.33 9.33
N s
6 : X Xg— Y 0.2735 06826 ’ ’
X,y 0.2626 Xye> Xg= 12 0.1205 , 6.90 14.27
—
7 ) Xy Xy ¥ 0.0200 0.4031 ) .
X,V 0.6280 Xge> Xg= ¥: 0.1331 ‘ 39.44 57.19
N o
’ ) Xo<> X;— Y. 0.0083 0.7694 ' '
e—Y 0.4500 0.4500 20.25

Fo6 HREMEEXTERERES
HettE R Bk X B R B R ANES B
Table 6  Grey correlation coefficient of maize traits with

seed weight per ear and weight assignment

e e RO
Trait coefficient Weight assignment
X, 0.731 0.103 0.072
X, 0.667 0.094 0.065
X; 0.654 0.092 0.064
X, 0.706 0.099 0.069
X; 0.646 0.091 0.064
X, 0.742 0.104 0.073
X, 0.711 0.100 0.070
Xg 0.719 0.101 0.071
X, 0.768 0.108 0.075
Xy 0.782 0.110 0.077

Y 0.300

T« DASARIORE 1 O J5UAR 25 25 H08) s AR 43150 T 5 48 T K il
KA IR
Note: Seed weight is served as original reference series. Weight as-

signment is used for followed variety evaluation.

e PR R AEASE 2 B2 R R oK & 7=, (R s
LR XA R R TR . Rk, 7E
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(0.300) , HABFEFRAELE A 11 0.700, I FE T H 51
K B CIRE HEATINR (R 5) . kA, 7R
B TR E (V) EATEC(X,) ATRIE(X,) FTE
BT (X,) BT 5 A EL F A 3 0.518 5 AHBRIE 45 H T4k
(X)) PR (X,) A B 0137 Bl AR 56 [
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