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Influence factors of cocooning time of soybean pod borer
Leguminivora glycinivorella larvae and its effects
on adaptive capacity in cold environments
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Abstract: To clarify the cocooning time of soybean pod borer Leguminivora glycinivorella larvae and
its adaptive capacity in cold environments, the larvae cocooning times were determined with the contin-
uous observation method of stripping artificially cocoons interval and the relationships between the co-
cooning time and weight of the body and cocoon were analyzed. The supercooling point, freezing point,
trehalose content of larvae and amino acid composition of cocoons protein were measured at different
cocooning times. The results showed that the larvae had strong ability to re-cocooning, the average co-
cooning time was 9.86. A significant negative correlation between the cocooning time and body weight
accorded with equation y=14.8231-0.5456x (R*=0.9223), but sex had no significant effect on the co-
cooning time. The cocoon protein was composed of 16 kinds of amino acids, and the content of each
amino acid was negatively correlated with the cocooning time. With the cocooning time increasing the
supercooling point and freezing point both increased, and the supercooling point of cocooning for one

time was —18.19°C which was significantly lower than that of larvae cocooning for three times and five
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times. The relative content of trehalose of larvae showed a downward trend. The overwintering survival

rate was negatively correlated with the cocooning times, the overwintering survival rate of larvae with

cocooning for one time, two times, three times was 66.05%, 36.05% and 13.60%, there were significant

differences among them. In conclusion the cold tolerance of overwintering larvae of L. glycinivorella

significantly reduced with the cocooning time increased.

Key words: Leguminivora glycinivorella; overwintering larvae; cocooning ability; environmental adapt-

ability; survival rate of overwintering
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Fig. 1 Frequency distribution of cocooning times of Leguminivora glycinivorella mature larvae
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Table 1 Effect of body weight of Leguminivora glycinivorella larvae on cocooning time

258 YR BT Cocooning time

R
Body weight 5 K{H Maximum #%/)ME Minimum S Average
K (>14 mg) Big 15 5 9.83+0.42 ab
H1(9~11 mg) Medium 16 4 10.75+0.63 a
/I(<6 mg) Small 15 4 9.33+1.45b

FRRAE B e 2 [RF)A R 7R 3R 45 Duncan FCHT &M% 22 Bk 678 P<0.05 /K F- 24 5% I % . Data are meanz

SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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T, HHH Y94 0.81.,0.57.0.56 F10.45 mg, Aij#
B35 T Ja =4 (P<0.05) , R BI45 8 2 L 1 Rim]
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Table 2 Effect of sex of Leguminivora glycinivorella larvae on cocooning time

ZE M YR EL Cocooning time

5] Gender
5 KA{H Maximum /M Minimum S Average
1 Female 15 5 9.67+£0.58 Aa
1 Male 13 3 9.33+2.08 Aa

T B B AR ER . [P KNG FREFR IR 2 R 502K 50 7E P<0.01 Fil P<0.05 7K F-22 53 .2 . Data are mean=

SD. Different uppercase and lowercase letters in the same column indicate significant difference at P<0.01 or P<0.05 level by ¢ test.
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Fig. 2 Effects of the cocooning time on the body weight (A) and cocoon weight (B) of Leguminivora glycinivorella larvae
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SE. Different lowercase letters indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Table 3 Relativity between protein amino acid composition of cocoons and cocooning time of Leguminivora glycinivorella larvae

S JE2 Amino acid 28V [0 J5 2 Regression equation R F P
KA R Aspartic acid 7,=1.9490~0.1110x -0.9871 76.0555 0.0129
J1E TR Threonine ,=1.5215-0.1585x -0.9854 66.8589 0.0146
22 W Serine »,=1.3215-0.1285x -0.9840 60.9871 0.0160
A5 % Glutamic acid ¥,=13.6595-1.6055x -0.9872 76.4609 0.0128
JIRi 2% Proline 7=8.1245-0.9605x -0.9842 61.7852 0.0158
H& M2 Glycine 7,0.8970~0.0730x -0.9957 231.6959 0.0043
N2 Alanine ¥,=1.5080~0.1620x -0.8938 7.9455 0.1062
SRR Valine ¥4=0.7705-0.0395x -0.4664 0.5559 0.5336
TR % i Methionine ,=0.2025-0.0125x -0.8550 5.4348 0.1450
52553 4 Isoleucine 1,=0.4225-0.0375x -0.9973 375.0011 0.0027
LR Leucine ¥,=0.3010-0.0140x -0.9778 43.5556 0.0222
1i% %2 B2 Tyrosine 7,=0.9960-0.0940x -0.9584 22.5408 0.0416
KN Z R Phenylalanine 7,,=0.1940-0.0060x -0.9487 18.0000 0.0513
21 %4 i% Histidine Y1=2.1745-0.2005x -0.9813 52.0898 0.0187
2R Lysine ¥,:=2.6170-0.3080x -0.9826 56.1159 0.0174
ISR Arginine 7,=0.3980-0.0220x -0.8908 7.6825 0.1092

x: ZEHCEG yrye: REREMR . AR 228 . AR HEAR . HEAMR . WAR . SIER . 4R . 7oa8R . 8

e, BEER . RNAER . HER | BER AR &

x: Cocooning time; y,—y,,: content of aspartic acid, threonine, ser-

ine, glutamic acid, proline, glycine, alanine, valine, methionine, isoleucine, leucine, tyrosine, phenylalanine, histidine, lysine,

arginine, respectively.
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Fig. 3 Effects of the cocooning time on the supercooling point and freezing point (A) and trehalose content (B)
of Leguminivora glycinivorella larvae
P B A S S B bR . [l AR AN R/ ING 8 3R 45 Duncan BB R R 24 K 50 7 P<0.05 7K SF- 25 57 1 % . Data are
mean+SE. Different lowercase letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple

range test.
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Fig. 4 Effect of the cocooning time on the survival rate of Le-
guminivora glycinivorella overwintering larvae
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PR SR 22 A S0 AE P<0.05 /K V- 22 5% 1 # . Data are mean+
SE. Different letters indicate significant difference at P<0.05

level by Duncan’s new multiple range test.
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