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Evaluation of Antibiosis to Common Cutworm ( Spodoptera litura) and Screening
for Resistance Sources Among Wild Soybeans ( Glycine soja) in China
YANG Ying XING Guang-nan GAI Jun-yi

( Soybean Research Institute of Nanjing Agricultural University /National Center for Soybean Improvement/Key Laboratory for Biology and Genetic Improve—
ment of Soybean( General) Ministry of Agriculture/National Key Laboratory for Crop Genetic and Germplasm Enhancement/ Jiangsu Collaborative Innova—
tion Center for Modern Crop Production Nanjing 210095 China)

Abstract: Based on our previous studies on evaluation of antibiosis to common cutworm ( Spodoptera litura) in cultivated soy—
beans ( Glycine max) the antibiosis of wild soybean ( Glycine soja) was also evaluated in 2014 and 2015. A representative
sample composed of 200 wild accessions from the four ecoregions in China were tested in lab conditions with the newly
hatched larva of Spodoptera litura reared in insectarium as tester and the membership index value of the 6th 9th and 12th
day’ s larva weight as indicator. The results of joint ANOVA of the 6th day’ s membership index value in 2014 and 2015
showed that there existed significant difference among/between accessions years and accession X year interactions. The results
of joint ANOVA of different feeding duration in 2015 showed that it existed significant difference among different feeding dura—
tion and accessions while accession X feeding-duration interactions did not show significant difference. The accessions were
grouped into highly resistant resistant medium resistant susceptible and highly susceptible grades using a standard check
grade system. A significant relationship was detected between eco—region and resistance grade more resistant wild accessions
existed in Middle and Lower Yangtse River Eco—region( IIT) and Southwest-Central South Eco-region( IV)  while more suscep—
tible wild accessions existed in North Ecoregion( I). Ten highly resistant and ten highly susceptible wild soybean accessions
were screened out as checks and resistance source materials for further study on the resistance mechanism and resistance
breeding. The ten highly resistant wild soybean accessions performed higher resistance than the highly resistant cultivated soy—
bean PI1227687 Lamar and other resistance sources using the same resistance evaluation system.
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Table 1 The frequency distribution and descriptive statistics of antibiosis in Chinese wild soybeans

(F) Larva weight/mg
Feeding Class mid — point
duration_ 10,1 0.3 0.5 0.7 0.9 1.1 1.3 1.5 3/  Mean Range ’ h* 1% GCVI%  Mean Range
14-6 10 46 48 34 36 17 3 1 1 196 0.4 -0.7~1.7 3.9** 74.2 55.8 37 0.5~111
15-6 10 32 48 45 23 19 13 4 4 198 0.5 -0.1~1.9 9.9** 89.9 67.9 7.0 0.7~20.7
15-9 9 28 48 39 39 17 10 3 5 198 0.5 -0.1~1.6 9.7%* 89.6 60.9 47.7  5.1~122.5
15-12 12 24 38 38 32 22 10 7 3 18 0.5 -0.2~1.7 7.2%* 86. 1 57.5 159.6 15.1~429.9
“ vl 14-6 2014 6 F* 0.01 . GCV

In ‘Feeding duration” column before ‘= is the year and after that is the reared days such as 14-6 represents sixth day in 2014. * * represents sig—

nificance at 0. 01 probability level. GCV: Genotypic co-efficient of variation.
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Table 2 The joint ANOVA of the sixth day’ s membership index values of larva weight in 2014 and 2015

F
Pr( >F)
Source of variation DF SS MS F

Accession 199 114. 03 0.57 7.76 <0. 0001
Year 1 3.02 3.02 40. 89 <0.0001
( ) Block ( Year) 8 5.84 0.73 9. 88 <0.0001
X Accession X Year 193 60. 05 0.31 4.21 <0.0001

Error 1358 100. 32 0.07

Total variation 1759 309. 81
3 2015

Table 3 The joint ANOVA of different feeding duration’ s membership index values of larva weights in 2015

F
Source of variation DF SS MS F Pr>F)
Accession 197 356. 49 1. 81 23.48 <0. 0001
Feeding duration 2 0.79 0.39 5.12 0. 0061
( ) Block ( Feeding duration) 15 6.90 0. 46 5.97 <0. 0001
X Accession x Feeding duration 382 30. 46 0.08 1.03 0. 3241
Error 2478 191. 00 0.08
Total variation 3074 597. 67
2.2 ’ ( 4
2.2.1 25 48 63 40 24( 5),
4
4
Table 4 Grouping of antibiosis to S. litura of the Chinese wild soybean accessions
Resistance grade Mid - point of membership index value Class limit of membership index value
Highly resistance a 0. 00 <a +d <0.12
Resistant a+2d 0.25 a+d~a+3d 0.12 ~0.37
Medial a+4d 0.50 a+3d~a+54d 0.37 ~0.62
Susceptible a+6d 0.74 a+5d~a+7d 0.62 ~0.87
Highly susceptible b 0.99 >a+7d >0.87
a b 5 5 ;d=(b-a) /8.
a and b respectively stand for the mean of 5 resistant and 5 susceptible standard accessions; d =(b —a) /8.
2.2.2 °
2.3
( 5 X 87.4 5
P 0. 000 1 N23369.T9600974 -4.F013 J-024
o II.1v N23342. N23349. TY100d. N23312
N ° I N 7YD4349 N
o ( 6)-
o 5 N23264 . N23433 . N23440. N23444
N23457 N23352. N23417. N23424.
N23434  N23185 N

I ( 6).
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Table 5 Frequency distribution of resistance to S. lifura of wild soybean from different eco-regions in China

Resistance grade

Eco - region HR R M S HS Sum.
1 0(0.0) 3(5.4) 17(30. 4) 22(39.3) 14(25.0) 56
I 3(4.6) 15(23.1) 26(40.0) 15(23.1) 6(9.2) 65
11 10(20. 4) 16(32.7) 18(36.7) 2(4.1) 3(6.1) 49
v 12(40.0) 14(46.7) 2(6.7) 1(3.3) 1(3.3) 30
Sum. 25(12.5) 48(24.0) 63(31.5) 40( 20.0) 24(12.0) 200

(%) . HR: ;R M 7St HS: . o

Values in parentheses are the percentage of the corresponding row. HR: Highly resistant; R: Resistant; M: Mediate; S: Susceptible; HS: Highly suscep—
tible. The same below.
6

Table 6 Screening for the wild soybean resources with antibiosis to S. litura

Eco— Membership index value Larva weight /mg Resistance grade
Accession  Source ,

region  14_6 [5-6 15-9 15-12 14-6 15-6 15-9 15-12
N23369 v 0.00 0.04 0.06 007 106 212 14.65 57.23 HR
T960097 - 1 i} 0.00 0.0 -0.04 -0.03 0.98 1.72 540 29.53 HR
Resistant -4 m -0.05 -0.06 -0.03 -0.03 0.50 1.06 5.60 29.21 HR
standard F-013 m -0.03 0.05 003 0.05 0.8 240 12.63 53.63 HR
checks J-024 il 0.03 -0.03 0.00 -0.06 1.21 1.46  9.29 31.75 HR
N23342 IV -0.04 -0.09 -0.03 0.00 0.90 0.73 590  0.00 HR
N23349 v 0.09 -0.07 0.01 -0.03 1.65 1.32 12.51 54.84 HR
TY100 - | m 0.05 0.03 006 0.0l 1.35 207 13.85 42.75 HR
N23312 m 0.10 0.09 0.03 0.0l 1.68 271 12.44 43.42 HR
7YD4349 v 0.12 -0.01 0.00 -0.06 1.85 1.27  7.82 36.57 HR

Average 0.03 0.00 0.0l -0.01 120 1.69 10.01 42.10
N23264 I 0.58 1.04 1.17 112 518 11.06 97.69 288.74 HS
N23433 1 .26 1.11 094 1.12 970 14.25 78.95 277.43 HS
Susceptible N23440 I .12 0.8 0.96 0.97 865 10.59 82.19 261.50 HS
standard N23444 I 0.76  1.05 0.99 0.99 6.19 13.35 83.70 245.90 HS
checks N23457 1 .11 0.96 0.94 0.80 893 11.71 7831 212.76 HS
N23352 v 0.66 0.90 0.94 1.30 554 10.79 78.32 301.73 HS
N23417 I 0.52 1.43 1.20 1.00 473 17.81  10.39 273.20 HS
N23424 I 0.88 0.95 0.82 0.8 6.80 11.88 72.50 231.96 HS
N23434 I .ol 0.81 0.78 1.31 870 10.29 65.59 303.46 HS
N23185 m 0.55 1.28 1.42 115 4.54 15.62 113.10 284.60 HS

Average 0.84 1.04 1.02 1.06 6.90 12,74 85.42 268.13

PI227687 339 3.75  42.96 166.57

Lamar 4.15  5.66 37.00 173.34

“ v« ” “o 14-6 2014 6 -

In ‘Membership index value’ and ‘Larva weight’ column the numbers before ‘= is the year while after that is the reared days such as 14-6
stands for sixth day reared in 2014. Parallel-tested results of two Japanese and American international commonly used insect resistant soybean cultivars are

listed for reference.
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