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Effects of Spodoptera litura feeding on soybean agronomic
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Abstract To explore the effects of Spodoptera litura feeding on soybean agronomic characters and soil enzyme
activities, five soybean varieties, including ‘Zhonghuang 13’ * Zhonghuang 37’ ‘Zhonghuang 39’ “Shidou 7’ , and
‘Hedou 15" were randomly selected and their yield, protein and fat contents as well as rhizosphere soil enzyme
activities were tested after fed by S. litura larvae with different densities. The results showed that soybean
varieties, larval densities and their interaction significantly influenced number of pods per plant. number of seeds
per plant, yield per plant, protein content, fat content and soil urease and phosphatase activity, but there was no
significant effect on the pH value of rhizosphere soil. The number of pods per plant, number of seeds per plant,
yield per plant, protein content, fat content, and soil urease and phosphatase activities all decreased with
increasing larval densities. Therefore, we concluded that feeding of S. litura larvae had adverse effects on
soybean yield and nutrient content, and had negative effects on soil enzyme activities.
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M EEEE R 9 Sk/ BRI, BARRSE A R (28, 40
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Table 1 Number of pods per soybean plant fed by Spodoptera litura with different densities

SRR/ R

Number of pods

HPTEFRE /3K - Bk

Larvae density

HE 13
Zhonghuang 13

rhig 37
Zhonghuang 37

H#E 39 AE TS I E 15
Zhonghuang 39 Shidou 7 Hedou 15

0(CK) (35.6040. 13) Aa (37.7540.53)Aa
3 (33.454-0. 90) Aab (33.454-0. 78) Ab
6 (31. 754-0. 68) Abc (32.704=0. 67) Ab
9 (28. 7540. 64) Ac (28.4040. 61)Ac

(26.2040. 62)Ba
(24.004=0.57)Ba
(23.554-0. 50)Ba
(23.1040. 70)Ba

(35.1540. 42) Aa
(34.7540. 44) Aa
(33.3524=0. 40) Aab
(30. 4540. 68) Ab

(35.8540. 35) Aa
(33.654-0. 86) Aab
(30. 954-0. 67) Abc
(28.5040. 74) Ac

1) R BE NI hRiERE . [T RIS B [ S AN R /NG P800 3R 48 Tukey HSD B 225+ 2.2 (P<<0. 05) . Tl

The data in the table are mean==standard deviation. Different capital letters in the same row and the different lowercase letters in the same

column indicate significant differences at 0. 05 level, respectively, based on Tukey HSD (P<C0. 05). The same applies below.
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Table 2 Number of seeds per soybean plant fed by Spodoptera litura with different densities

JERLLL/ R« R

Number of seeds

ST/ - B!

Larvae density

g 37
Zhonghuang 37

i 13
Zhonghuang 13

Hi#g 39 A5 T 15
Zhonghuang 39 Shidou 7 Hedou 15

0(CK) (72.8041.01)ABa  (73.304-1.07)ABa
3 (68. 054=2. 00)Bab (69.50+1. 41) ABab
6 (61. 80£1. 59)Bbc (63.20+1.57)Bb
9 (59. 8541. 20)Be (53.45+1. 26)BCc

(55.3041. 29)Ca
(52.054=1. 01)Cab
(50. 85+1. 00)Cab
(47.2541. 25)Cb

(79.2541.16)Aa
(76.25+1.45)Aa
(68.9541. 28)Ab
(67.00+1.58)Ab

(72.3041. 25)Ba
(64.50=4=1. 35)Bb
(58.20+1. 06)Bbc
(54.65+1. 63)Bc

2.3 FAEHOZEMNYITERNEN KT EK=E
Rp=A

PR N R RSV T E AR (S oP N
SRR A B S CRE R Fy o =
326.20, P<<0.001; HIBEE, Fy 5 =98. 89, P<<
0.001; K H A X BB BE, Fiy s =1.92, P<<
0.05), FEAHFIHTEEEET, i 397 Fl i &2 157
(BB B Y AR T B 137 37 R A
7957 (P<<0.05), ANFEHABET. &mFKEM
AR i HAT B R B A A I R 1
6 Sk /BRIF, “rhEE 137 CHpEg 377 CHp BT 397 1 Y
157 (A BRAR P it 5 X BRFH B I 35 B (P<<0. 05) 5 1t
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BV EDN 9 Sk /RRIG Bk i (14. 46 +£0. 33) g
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0.00D), fEMFHIEE T, A E 75 MEHR
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Table 3  Yield per soybean plant fed by Spodoptera litura with different densities
PARkFEH /g Yield per plant

R, U R 9 Sk /AR, B A R AR
H7(38.9840.33) % (32 4), L X BEAIG 3. 36 1 4> 4
(P<<0.05),

B/

Larvae densit P 13 PR 37 I 39 AET G HE 15
- S Zhonghuang 13 Zhonghuang 37 Zhonghuang 39 Shidou 7 Hedou 15

0(CK) (17.7540. 27)Ba (19. 6440. 25) Aa (12. 6040. 26)Ca (19. 6640.56) Aa (14. 2540. 23)Ca
3 (16. 4010. 52)Bab (18.3240. 37) Aab (11. 4240. 24)Cab (19. 3540. 39) Aa (12. 6740. 27)Cab
6 (15. 284=0. 38)Bbc (16.894-0. 39)ABb  (10. 68=0. 24)Ch (18. 467-0. 33) Aab (11. 4840. 23)Cbc
9 (14. 1140. 26)Be (14. 4610. 33)Ac (9.84+0.29Cb (17.0140. 40) Ab (10. 7140. 13)Ce

®4 FEHEOFEMNIRBENEREAENFHNFEERSE

Table 4 Protein contents of soybean seeds after fed by Spodoptera litura with different densities

HEHF&HE/% Protein content

sl T AREE/ Sk - B

- HE 13 rhg 37 FRE 39 AE TS 15
Larvae density N _
Zhonghuang 13 Zhonghuang 37 Zhonghuang 39 Shidou 7 Hedou 15
0(CK) (42.347+0.17)Ba (42.62=+0. 30)Ba (44.20=%0. 38) Aa (37.94=0. 08)Ca (43.337£0. 28)ABa
3 (41. 46=+0. 33)Ba (42.46=+0. 27)Ba (44. 20=£0. 28) Aa (37.80=%0.11)Ca (42.884+0. 37) ABa
6 (39. 5440. 21DCb (42.1240. 27)Bab (43. 8240. 35) Aab (37.72740. 20)Da (42.1240. 09)Bab
9 (38.9840. 33)Ch (40. 82+0. 39)Bb (42.66740. 28) Ab (35.1040. 31)Db (40. 847+0. 19) ABb

2.5 AEHAOZERNSRERENXEREHEE
sk

PNy N R Y DS EACITID R (B PUPN
Eﬂgﬂg%é\%ﬁﬁgﬂqgﬁuﬁ (j(EnEt'Iﬂ': Fi 5=
255.74, P<C0.001; A . Fs 4 =85.40, P<T
0.001; KREMFI X B IORE.: Fia e =05.27, P<
0.001) . FEAH[HL B EET , v &2 157 YR DG & &
5 E AR T A 4 A SR (P<<0.05), & i flR &
(R R I e 24 I L 10 % B 1) 3 ORI A e 11 % B
9 KBRS ARG BRI S B B E T
XFHR(P<C0.05) . Horp “rp 377 9 IR s 2 A He
FURE R 3 3k /R 550 BEMH L 2 R B 10 25 T
(P<C0.05); “H g 397 M &2 157 AYARNG & A5 =
PR 6 3K .9 3K /BRI i3I8 T X B (P<C0. 05) 5

R 13RI A TS R AR A A T Bl 9
Sk /AR B i I T BB (P<<0. 05), 7E 5 ANdhFlef,
Bt He 11 %5 BE R I, < e 397 BN T e e b d
Z A 9 Sk/MRiT, BB & & A (18.90 &=
0.13)% (F5), HeXf BA{K 3 H 4.
2.6 AEHROZEMNRSEENENKXERELT

£ pH B %21

KOG AR H T R DR R (] B A R AR
Prt 3 pH WA B & MW KRG M. Fgw=
12.57, P>>0.05; MO, F, 5 =6.16, P>
0.05; KW 5hFP X BB B, Fryg = 1.51, P>
0.05), BBl R G AR PR 13 pH H5E 4L 101 %
JE R KA A A AR R R 3 TR 5 AN K i
] i) 38 pH ol 325 5 (P>0. 05) (£ 6),
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Table 5 Fat contents of soybean seeds after fed by Spodoptera litura with different densities

feli&&t/% Fat content

S/ - b

Larvae density

T 13
Zhonghuang 13

g 37
Zhonghuang 37

HHE 39
Zhonghuang 39

15
Hedou 15

A TS
Shidou 7

0(CK) (19. 0240. 17)Ca (19. 7640. 11)BCa
3 (18.3040.37)Cab ~ (18. 70£0. 10)Ch
6 (18.264-0. 39)Bab  (18.527-0. 08) ABb

9 (18.024-0. 24) Ab (18. 344=0. 08) Ab

(21.9040. 21) Aa
(21.0440.16) Aa
(19. 26£0. 22) Ab
(18.904=0. 13) Ab

(20.1240.19)Ba
(19.7640.11)Ba
(19. 18£0. 14) ABab
(18.3240. 16)Ab

(17.1440. 24)Da
(16. 5040. 47)Dab
(15. 6240. 15)Cbc
(15. 364=0. 12)Be
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Table 6 pH values of soybean rhizosphere soil after fed by Spodoptera litura with different densities
+3% pH Soil pH
[ 82 3E /3L o —1
MITERE/k - R 13 i 37 T 39 AFTE WiE 15
Larvae density . _
Zhonghuang 13 Zhonghuang 37 Zhonghuang 39 Shidou 7 Hedou 15

0(CK) (6.3540.12)Aa (6.3110.13)Aa
3 (6.2140.21)Aa (6.27+0.18)Aa
6 (6.134=0. 13) Aa (6.16+0.17)Aa
9 (6.064=0. 18) Aa (6.1440.19)Aa

(6.3740.08)Aa
(6.3140.15)Aa
(6.2540.15) Aa
(6.1974-0. 18) Aa

(6.4140. 10)Aa
(6.35+0.11)Aa
(6.3120. 14)Aa
(6.2740. 14)Aa

(6.3810.09)Aa
(6.35+0.13)Aa
(6.3220.09)Aa
(6.2440. 15)Aa

2.7 AEHOZE RS RS TR bR L 120K

g pA

G AR I R DA R T A ) A R X AR
B - SRR 15 M 3 S CR G Rl Fug
=10. 34, P<C0.05; WO, Fy 4 =06.62, P<<
0.05; REMAM X B AOKE., Fi,g=0589, P<
0.05), TEMFRABE T, AE 75 455 H
W 137 R 37 A P 397 BUAR B A ENREETE R TG

WEZF(P>0.05), 5 PR GAR PR 1358 IR i 1
TGRSR L R KRR AR . XRS5 AR E
iR IE] AR PR IR A T M B 2= K (P>
0.05) ;s HUEB RN 9 Sk /BRI, 5 AN K S AP i AR B
- SR P 1 B KT X B (P<C0.05) . 5 /™4
Fofreb IR %85 88 (W 3G, <R 157 AR B R G
PEREARA I 2, VB R 9 Sk /BRI . IR 3% 1A
(0.095+0.007)mg/ (g H(FE D,

®7 FAEBROFTEMNSRHBNEEKXZRE L HEREEE

Table 7 Urease activity in soybean rhizosphere soil after fed by Spodoptera litura with different densities

JIRBEGE /mg - g ! o d !

Urease activity

ML /3 - B!

Larvae density

T 13
Zhonghuang 13

g 37
Zhonghuang 37

HiHE 39 AG TS 15
Zhonghuang 39 Shidou 7 Hedou 15

0(CK) (0.1254-0. 005) Aa (0.13140. 007) Aa (0. 1184-0. 003) Aa (0. 1284-0. 004) Aa (0.1214-0. 005) Aa
3 (0.11940.007)ABa (0. 1264-0. 009) Aa (0.11240.007)Bab (0. 11940. 006) ABab (0. 112=0. 006) Bab
6 (0. 1064=0. 009)Bb (0.1214-0. 007) Aab (0. 104=4-0. 007)Bb (0.1154=0. 007)ABb (0. 105=£0. 009) Bbc
9 (0.1014=0. 008) ABb (0. 114==0. 009) Ab (0.1014=0. 008) ABb (0. 109==0. 007) Ab (0. 0954=0. 007) Bc

2.8 AEHOZEERR SRS R R AR L 56
igistigb= A
RO b T B DR R T B ELAE A X AR B
ISP Bl ) I A R R (R E R Flp =
43.16, P<<0.05; M BAE, F, o =23.87, P<<0.05;
KR X B B8R . Fyy, 0 =14. 16, P<<0.05), £t

TR S o - A 8 T I 0 T 2 2 B L 1 %85 P S R
MR . 7E B2 B =6 Sk /BRAT 45 dh Al K EAR PR 1
SRR I MO 3 25 R (H ) B R T IR (P<<
0.05), 7 5 />, bl He %85 B2 A8, < b 377
PR PRI Bl 6 1 AR 1 e 22, BT3RO 9 Sk /K
B BRI 1k (2. 7220, 1) mg/ (g » D) (FE 8),

®8 FAEHOFEMNIRENERXERE L ERREENE

Table 8 Phosphatase activity in soybean rhizosphere soil after fed by Spodoptera litura with different densities

BEIREEG %/ mg » g1+ d7!

Phosphatase activity

BR3B!

. HHig 13 Hhi 37 HHiE 39 AH TS 5 15
Larvae density . _
Zhonghuang 13 Zhonghuang 37 Zhonghuang 39 Shidou 7 Hedou 15
0(CK) (2.924+0.11)Ba (3.06=£0.07)Aa (2.87+£0.09)Ba (2.94-£0.12)ABa (2.81+£0. 08)Ba
3 (2.814£0. 13)ABa (2.8940. 12) Aab (2.7840.13)ABab (2. 86=+0.13)Aab (2.724£0.11)Bab
6 (2.69=£0. 15)Ab (2.78%0.11)Ab (2.71£0. 11)Ab (2.77=£0.16)Ab (2.65+0. 14)Ab
9 (2.65+0.17)Ab (2.72+0.14)Ab (2.65=+0.15)Ab (2.68=+0.12)Ab (2.59+0. 15)Ab

3 gipSitie

AT Az BRSO ICEE X AN 7] by Foft R L) P
BRAS IR AR k™ i B B0 R IR

i LN LAY JOR T T L A R O R 2 A A A R
M+ ELAN T2 W) 32 A S0 L 10 %5 B2 4 96 Jon o Jon
H o {ELR TR 07 A S R BRE TG R IR
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AR R LA B AR KR Y E SR
Py 55 1 S SR T2 B A 1) — R ST AR5
TR GRS R B S SR A BRI & R 2
TR, DA AR R e b A
BORFIE R I, BATHE WA Bk Pantana phyllostach-
ysae 1RFE )5 B i WE WD ISR FSR AT
W /NSEMR Plutella xylostella NG AR NEH
Ji i T R AR AR B AR LLAR K /NEE Dendroctonus
armandi JJF 5 AN A TG DT OB 28 LA K DE
WEEEFRY S B R TRES . X 5ARP5E PR
AR A R R R T B o 4
SRR 33X 150 BRSO sk oy 3 BELAS 1 2 1 B 5
PNIIESES G S ViNs Tl

L HUBCET RB A (] 422 i A8 + R BRBE , DI X AF )
PR, SRR SRR s B SR . B
HIREHEY G AR & R e T 2. B,
Sitona flavescens B =M E )5, &5 S YRk A
PR BN AR R A I U AR R o ) 1Y
BT . FERR B AR L B TR Y Crisicoccus
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