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Screening of shaded soybean germplasm resources
under the mountain environment
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Abstract: In order to screen out optimal shade-tolerant soybean germplasm resources suitable for intercropping in
mountainous environment, 30 soybean germplasm resources in Guizhou intercropped with maize-soybean were used in
this study. The 10 agronomic characters and yield of the test materials under intercropping were collected and evaluated.
The results showed that in the intercropping system, the yield of maize in each plot was not significantly different, while
the yield loss of soybean was significantly lower than that of the net intercropping system. The inspection traits of the
samples had some variation under intercropping conditions, and the variation coefficient is between 8.2% and 62.0%,
indicating that the soybean germplasm resources have rich phenotype diversity. The grey correlation analysis showed that
the traits affecting intercropping soybean yield were single grain number, effective pod number, stem length, weight of

100 grains, effective branch number, main stem node number, height of bottom pod, plant height and reflux rate. The 30
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soybean materialscould be grouped into three categories: the shade resistant group, the intermediate group and the
sensitive groups. These groups showed obvious difference on the studied traits. Among them, the group owning many
single plants, many branches, and moderate weight, is the optimal soybean material suitable for intercropping in
mountain environment.

Keywords: soybean; maize; intercropping; germplasm resources; shade resistance; grey correlation analysis; cluster
analysis
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Table 2 Maize and soybean yield in each plot and yield loss rate of intercropping soybean
(kg (667 m*)™) 1%
2014 2015 2016

1 349.7 161.5 96.1 40.52 40.48 40.51 40.50 sS

2 3453 156.4 38.6 7533 75.34 75.29 75.32bB

3 3423 137.3 74.6 45.62 45.67 45.65 45.65 1R

4 338.7 95.6 50.1 47.61 47.63 47.59 47.61 qQ

5 334.7 144.6 95.2 34.21 34.16 34.17 34.18 vV

6 331.7 117.3 78.2 333 33.44 33.18 3331 wW

7 328.0 90.5 55 39.01 39.39 39.25 39.22 T

8 321.7 94.5 58.7 37.83 37.87 37.87 37.86 uU

9 3223 128.2 89.9 29.45 30.1 30.09 29.88 yY
10 322.0 118.4 40 66.18 66.23 66.21 66.21 hH
11 317.3 139.7 41.2 70.52 70.49 70.50 70.50 dD
12 329.0 115.2 60.9 47.12 47.12 47.16 47.13 qQ
13 322.7 151.7 56.9 62.39 62.56 62.56 62.50 kK
14 3253 104.3 63.2 39.43 39.47 39.39 39.43 (T
15 338.3 103.4 33.6 67.50 67.48 67.56 67.51 gG
16 328.0 159.7 82.4 48.11 48.48 48.64 48.41 pP
17 3513 1243 54.2 56.54 56.35 56.33 56.41 nN
18 3243 145.9 58.6 59.98 59.69 59.83 59.83 1L
19 327.0 130.8 53.8 58.94 58.89 58.77 58.87 mM
20 348.7 115.9 76.9 33.46 33.73 33.73 33.64 vwVW
21 331.0 117.9 56.2 52.13 52.37 52.44 52.31 00
22 328.0 129.5 88.9 31.24 31.65 31.24 31.38xX
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= 2(4%)
/(kg (667 m*) ") 1%
2014 2015 2016
23 328.7 135.7 425 68.93 68.27 68.87 68.69 fF
24 331.7 135.5 36.9 72.96 72.49 72.84 72.76 cC
25 330.7 146.6 44.6 69.72 69.77 69.22 69.57 eE
26 348.7 1343 30.2 77.42 77.24 77.90 77.52 aA
27 337.0 149.7 445 70.47 70.06 70.27 70.27 dD
28 3347 150.3 109.4 27.21 27.13 27.24 27.19 zZ
29 326.0 220.4 78.9 64.19 64.23 64.20 64.2111
30 3443 135.9 50.1 63.15 63.18 63.09 63.14 3]
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Table 3 Variation of main agronomic traits of intercropping soybean
/ /
/em /em i
/em /g % /g (kg (667 m*)™)
59.2 4.8 13.9 12.1 2.0 22.8 41.0 14.5 29.1 5.8 61.3
74.1 7.2 21.5 14.3 35 443 85.3 23.1 67.3 11.1 109.4
459 2.8 9.0 9.2 0.8 10.9 19.3 9.2 7.3 2.8 30.2
28.2 44 12.5 5.1 2.7 334 66.0 13.9 60.0 8.3 79.2
6.7 1.1 33 1.0 0.6 8.1 15.8 2.5 18.2 2.0 21.0
1% 11.4 23.0 23.8 8.2 30.2 355 38.7 17.2 62.0 35.0 36.2
1.16 0.71 1.12 1.02 0.69 0.65 0.64 0.97 0.63 0.47
2.3 [EfERERZMRIS =S
4
0.497 0
R4 KEFES5FERZHERIXEKRY
Table 4 Correlation coefficient between yield and other determination traits
03519 03914 03266 03738 0.401 1 04599 04970 03995 0.3554 0.4950
9 (6) (10) (7 “4) (3) ) (5) () (2)
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Fig.1 Cluster analysis results of 30 soybean materials
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Table 5 The characters of test materials in each cluster
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