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Evaluation of Resistance of Soybean Germplasm to Common Cutworm Based on
Three Resistance Mechanisms
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Abstract: The common cutworm is a major pest of soybean in the southern China. In this study, the insect bioassay was ap-
plied to evaluate the resistance of 194 soybean cultivars. Agronomic traits were measured after the leaf-feeding test and sam-
pled at V6 growth stage and after the harvest, respectively. In the insect bioassay, there were 77 resistant soybean cultivars
based on the antibiosis and 107 resistant soybean cultivars based on the antixenosis. In the tolerance test, the 194 soybean
cultivars performed different tolerance. The correlation analysis was used to analyze the relationship of the three resistance
mechanisms. The result showed that the antibiosis had extremely significant positive correlation with the antixenosis. Howev-
er, neither the antibiosis nor antixenosis had significant positive correlation with the tolerance. Based on the resistant test,

twenty-five elite soybean resistance germplasms were selected, which could be used as new resistant sources in soybean genet-

ics and breeding.
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Table 1 Standard-variety grade system

BUTESE R HE 2R
Resistance grade Midpoint Class limit
=¥l HR a <a+d
PL R a+2d a+d~a+3d
s M a+4d a+3d~a+5d
&S a+6d a+5d~a+7d
=/ HS b >a+7d

a b 3L i B AR 2 5 d = (b-a) /8,
a and b stand for the weighted mean of resistance score of the stand-

ard variety, respectively; d = (b -a)/8.
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Table 2 ANOVA of each trait

PR 75 S R IR B B 05 ¥o7 FH PH
Trait Source of variance Df SS MS F value P value
4)j 1 Larval weight X4 Blocks 1 0.075 0.075 4.98 0.026 7
Bl Materials 193 4.691 0.024 1.62 0.000 4
B Bt Leaf consumption of single larva X4 Blocks 1 20.170 20.170 127.59 <0.000 1
Bl Materials 193 62.175 0.322 2.04 <0.000 1
H 4 Dates 2 404.436 202.218 1279.16 <0.000 1
k7 Plant height X4 Blocks 1 8 673.483 8 673.483 79.95 <0.000 1
8l Materials 193 480 453.142 2 489.395 22.95 <0.000 1
Kb F Treat 1 6 730.851 6 730.851 62.04 <0.000 1
F 2543 A5k Branch number of main stem X 2H Blocks 1 124.491 124.491 37.43 <0.000 1
¥ ¥} Materials 193 1 765.397 9.147 2.75 <0.000 1
Kb F Treat 1 149.743 149.743 45.02 <0.000 1
FiLRORLEY Seed-number of single plant X 4 Blocks 1 18 543.915 18 543.915 16. 66 <0.000 1
# B} Materials 193 1567 102.264 8 119.701 7.29 <0.000 1
Kb F Treat 1 333 313.955 333 313.955 299.44 <0.000 1
PRI T Seed-weight of single plant [X 2] Blocks 1 518.474 518.474 22.18  <0.000 1
Bl Materials 193 33 991. 141 176.120 7.53 <0.000 1
Qb H Treat 1 7 440.812 7 440.812 318.3 <0.000 1

2.2 KEXMMEEEOMEEMTEENERE

AR AHE 5 4 i 55 Bt ARV R R 3 R (3R 1) 4y
A 4 A A R R i > AR E (R 3.4,
RIG o RIXE 2 AR AT 73, P B AF B 5.
WS AT LAE LA = Dy e b s AR, A 77 0 41
BRI = BB T R B i O T R AR B
I, AT 107 43 bR R B i B slidii o

R3 KUYREHERHAES RIFE

Table 3 Standard of resistance grade according to

larval weight

B9 gLt 41
Resistance grade Midpoint Class limit
¥ HR 0.109 9 <0.162 8
i R 0.2157 0.162 8 -0.268 6
&M 0.3215 0.268 6 -0.364 4
J& S 0.4273 0.364 4 -0.480 2
=% HS 0.5328 >0.480 2

a=0.1099, b=0.5328, d=0.0529
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Table 4 Standard of resistance grade according to

leaf consumption of single larva

BTk 4 41
Resistance grade Midpoint Class limit
B HR 0.956 9 <1.108 8
PR 1.260 7 1.108 8 -1.412 6
s M 1.564 5 1.4126 -1.716 4
B S 1.868 3 1.716 4 -2.020 2
& HS 2.1719 >2.020 2

a=0.9569, b=2.1719, d=0.1519
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Table 5 Resistance levels of soybean varieties according

to larval weight and leaf consumption of single larva

FPLHR LR OREM RS R HS

%)) L E Larval weight 19 58 64 40 13
WL R
Leaf consumption 26 81 67 14 6

of single larva
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Table 6 Effects of leaf-removing on plant height

and branch number

F 22 B8 Branch number

i wm Rl fEwm
Plant height ) ' Total
Increase  Decrease Unchanged
3250 Unchanged 3 8 0 11
1N Increase 15 27 3 45
K& fI§ Decrease 38 96 4 138
41t Total 56 131 7
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Table 7 Effects of leaf-removing on seed-number

and seed-weight of single plant

PR R K BARR oK FE Seed-weight of single plant

A
i
Seed-number of J /> Decrease W0 Increase B

Total

single plant
I /b Decrease 167 4 171
AN Increase 0 23 23

411 Total 167 27
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Table 8§ Effects of leaf-removing on seed-number of single

plant, plant height and branch number of main stem

= Plant height
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Branch number il

single plant of main stem

/AN 52 5% il

A Increase Increase/un- 4 | 8
changed
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Table 9 Correlation between six traits

LG gl iy
Bk TR Leaf
Larval consumption Tl 2 13 4

weight  of single

larva
4 B
1.000

Larval weight
o0t
Leaf

. 0.515" 1.000
consumption
of single larva
11 0.094 0.056 1.000
2 0.183™ 0.134 0.156" 1.000
13 0.124 0.055 0.166" 0.456 1.000
14 0.107 0.020 0.136 0.428" 0.977 " 1.000

© 7 irg 05,000 =0.140,% 7 7 iy o) 190 =0.183
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Table 10 Elite soybean resistance germplasms

ol

k4 B 4 B .
Leaf consumption of 13 14
Material Larval weight
single larva
%jﬁ . HR HR 0.84 0.92
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B e 3. 854
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S W
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