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Identification of soybean resistance to common cutworm
( Prodenia litura) in Glycine soja

Wu Qian'?, Huang Zhiping', Jiang Chenggong’, Li Zhi®, Yu Wei’,
LilJiekun', Hu Guoyu', Zhang Liya', Zhang Lei'

(1. Crop Institute of Anhui Academy of Agricultural Sciences/Key Lab of Crop Quality Improvement of Anhui
Province, Hefei 230031, China; 2. Fuyang Academy of Agricultural Sciences, Anhui 236065, China)

Abstract Common cutworm (CCW) has become one of main pests for soybean throughout the world. The resistant
germplasm screening is the foundation for insect resistance breeding. Wild soybean is the original ancestor of the cultivat-
ed soybean, and its genetic diversity far exceeds that of the cultivated soybean. The utility of resistant gene in wild soy-
bean is favorable to broaden the genetic background for breeding. Thirty-five wild soybean accessions and 20 cultivated
soybean accessions were identified for their resistance to CCWs. The results showed that the larval weight, pupal weight
and duration of larval stage were all significantly different among high resistant and high susceptible materials, and more-
over larval weight is positively related to pupal weight. According to standard-variety grade system, six accessions identi-
fied to be highly resistant to CCWs were all from wild soybean; Among five accessions highly susceptible to CCWs, only
one was from wild soybean. Our study will supply original breeding material for soybean resistance breeding to CCWs and
also be helpful for inheritance research and novel resistance genes’ discovery.
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K5 [Glycine max (L) Merr. T NPT RS HEFNEY . REABEDERAB .
CB AR ARG G . & — R 2R R iR, W RS RA ARV R . S B0 A T

WREE: 2015-02-04 BITHHA: 2015-04-27
EEWHE: EZEARPAHES(31401402) s 2RI A ARFLA3E 4 (1508085QC53) 5 W I AR MV S ~E AT W 388 4 55 B 0137 [ 2 38 S 36 2 T
JEE G (ZW2014004) 5 TR RV B BEBE R T BB R4 (14B0217) 5 F K BARAR N K &= W AR & (CAR-04) 5 B
BHE e H (1501031107)
* W EEH  E-mail: leizh66@163. com



¢ 160 490 44 25 2016

R o UE R 5RO R R 2600 ~
29%M  RIE Ik (Prodenia litura Fabricius) & %
¥ H (Lepidoptera) , 77 i B} (Noctuidae) , & — i 43
AAS ) R H SR e e, AR TR i o X
B3 A T VLI SN BT s S T i R A
B AR BB E BT AR B AP
gl F Rz, HRTRHEOR i B R A LA 2
Biiva A 3 AEA 2B A 8 ELA R — R 8 [R) 8,
IS AT ki LN EN PN E N 4
FH] BRI BT R AR B R F M A Ll
XPPUPE IR AT S8 FA T e 2 T AR it A 2
ZEU% AR HUE B IR IR AR o [FIE X ARl AT R 22 A Jie
BB B EEE

RIE R GAER I T8 e £, 38t 1% SR il Bk
7L Z R R S OGP F MO UG
RWMEIEE . B A R T2 KR I ag L Je b
L AR PRI I R 3 K S SO 2 R bt
PERL ™ . VR 205 E AT R T B A K SR
GE PR R A g B Al B G K S (e gk B
AT I AR K s 58 % . AT R AR R,
T 5 A A EE 90 06 1 EE AR K TR, — R 5 B
AR EHUESE IR A28 AR AR T . iR
FEEC R E R G T B R T R
PUlf B AL 85 - 3275 R AK A ST BN 989 31 A
REBFIRH IR E 8y mdi K G Al 3Lk dU Ak, 5
PR AL B R ADRLRT 381 3 i i K &l
HO ARl s A I R AR B A R e R B T
AN ER RN . AR B R B B AR R S AR AE
e K B W BT SR S22 4 R0 R T B AR K
P AR D] 2 R G s AL 2 R — AR B R AR

G =P PO DNISE W 3 €L & ANV s IBud (2
BUHI A8 2 AR . BT K S B X R S0 A ik
U RS E A 3 F H R A AR O 08 N
TR MISEE AR Y % . e % 2 F A
SRR, F H BT S5 ) 7 i e btk v R . 55
B A B LA/INX Ry EI LA, SR 50 60 4
S FEECA TR BB DR AERAG T R R, W)
EDNER: Py N WNIER % ¥ i R R
T T WA T ARAHE 5 SR O AL 10 4))
B RYE R G RS2 F A DO S B T, SR
AW % E 2 Hatchett 8542 M 9 A= ) 580 J7
(bioassay technique) #E47 2ok, H Al B il — Ff 3
A2 R AR I iR T AR S i

RGBSR AR ROIR B0 — B H To s He 3 0 5E i B
) A ] RN T 4R AR 7 A A B L A PR S
— Y E L JE SR M A B Ok H A el B DL S
AR WU HURY ST R R 3 SRR IR 5L P R A
TREHOL. YN E LA TRV A%
H ORI E AR BOE 0 BR A 35 R B i o 4
SE o SRIGURAFE R S 3 A R 1 U v AR
RGBT IR ok SR — HUR DT R B A
A5 Gy FERE A S SE 4 By R PTARE B RN R
CHAS CREFFED, CPI2276877 F1 3y ey B D ¢ U
MAEBE CIHEATE RO
FIRTXRISCBIRPTIE ) 8 25 b T X R R
FRBIFSE o TR AR R L AU R B DR A8 424 S A
FUABE WL, 5873 A4 B A R SR SO R BT IR A T
T3 BN TS R LT IR It
PEALFFE B B O K ZATE Rl 25T U
AT B I S g S AR W e B AR A R
SLRPRON RS AP 4 7 R o 12 » 3R
FSE R U IR, AT R BT HUBTE N
P SRR PIEBE 1A, RNy R E i s
FRPRAE TSR E R RE X BEDT R OR AR MR
i AR Bl R K BN AR BT B

1 HR5HE

1.1 RIEHH

TR AT %2 1 35 4y BF A=A 20 4%
BER R0 IT 2 U8 A B2 B A P it 53 o i g e
P R2EE R G R s, 35 B A KTk
H FRERKICA MR 1A 0. Rk ik
TGP H A R = Sl A FRA A 55 S R R
FEHIFE (26 1) C AHRHREE A 60%~70% L RS
i L//D=16 h/8 h, ALK KL S, T 2014
A6 H 15 H RN T4 50 Al Bl 27 B ik o 5
PR G R 73 - A7HE 1,00 m, 7CHE 0. 60 m,
JCRRET 3 MR, R KR IS4G ATHE 0. 40 m, £k
B 0. 10 m, HERTH 1020 Atk s mbk ] 3 493 7] 3% 2K
T R b AR U A A AN AT AR 245 5]
1.2 REiEIH5HZE

H R IR IR B — 5K K B KR A U
RN — R BIFE S (60 em X 40 cm) , JEATH ] X
WO RIX B AL IE B A K SRR B K45 15
13 BCIAEIA 58 4 Je TF it v TSR 6 il Y75 B3k - T K 2
AR, 200 B F e A L. K 30 3k 3 IR



412 55 2 1)

GBS B K S (Glycine soja) TSR k958 % « 161 -

OIS RUX L ARl e R R, W U5
2,16 h BERUEIE UL .

SR A A A RE - D DR R LI i R —
B AL e A REIT I F SR AW A I SE R
AEAIFE L 2T IKEH TR AR, JRiE
e N — UMK S SR & (HAR 12 e s 9 PRIIEE
e AR AR /ML B RIRE 3 R
DRI AR G IR G & 5 3k B R
U3 REA . B 2 d BHORTEE AL IR A 10 K,
PR @i g MBI g i, 5 10 Kk, R
LRI A SR B o R BT TSR Al U
L3 HEFEITSH

S DPS V9. 50 & Excel 2010 %% 5 ik
FTGErto30T o 53500 ALK HUE R E A D PO 2 E 4
B » SR FHY 5 80 0 S5 R A 4 b o o R 43 R R A T
B g . KA E AT 10 d 73 20/ R
SR ik 4y B LA R A B I ) 0 A R MR UCHES ]
I IR 10 A Gl Fidse I 10 A4~ GO X L 1Y
MR E AR E SRR 723 1 25 H B 7 e 11
T A R R BT R RSB LE h 5 ).

1 HERERISRE

Table 1 Resistance standard-variety grade system

B HH e ZHBR
Resistance grade Midpoint Class limit
Figu(HRD 4 <(atd)
High resistance
ﬁ(R) a+2d (atd)~(at+3d)
Resistance
v ] (VD -
Middle at+4d >(at+3d)~(at+5d)
J(S)
. a+6d (at+5d)~(a+7d)
Susceptible
R (HS
PR CH) b >(a+7d)

High susceptible

1) a2y 10 et i I 10 d BRSO P 1 40y e a0 5
by 10 A3 8% R G W 10 d B R SO 8K ) 1 22 4 ekt R B
#H,d=(b—a)/8,

a stands for the mean body weight of larva or pupa of Prodenia

litura fed for ten days with ten most resistant varieties, and b
stands for the mean body weight of larva or pupa of Prodenia
litura fed for ten days with ten most susceptible varieties; d=

(b—a)/8.
2 FHRE5HM

2.1 PYBRENFEXENMRIBZAENBEHIERE
HRER
A PR IR R A dUS 2,16 h BHEUa ik

Y RVWSE EENGRIE 4P NAL WEE S S IR L
JIs B AR ORI i R B /N T R R M
KM 3 W FHOURR R AR H B R B — ]
B XM ] REJE i T B AR R BRI S K B
Rl AT I 2R SR E. SR A R,
RGNS es 4 NCREIRYYIN 2 S NIEX LD
G rp S T 1 B A RSB TE A E DERN
HilR2 h 16 h

2 h after inoculation with 16 h after inoculation with
common cutworm common cutworm
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Fig. 1 Free-feeding experiment of common cutworm
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Table 2 Resistance levels of wild soybean and cultivated soybean based on larval weight of common cutworm
ey /rf/‘l*ﬂr%ffﬁ S YT /g i‘ﬁ,&é)/wu pepp Mﬂszk SR /g i‘ﬁ'fié}iﬁu
Number aterial Origin La%‘val Resistance Number Material Origin Larval Resistance

name weight grade name weight grade
51 FE4% 502 KRS 3.643+0.039 HS 43 FfE04-12 FEERE 1.99940.012 M
38 KRS FRIERE 2.990+0. 044 HS 7 i CHES BrERE 1.98240. 029 M
16 2 T WA ke 2.800-£0. 036 HS 19 WiyLige Ll 2 BPAERE  1.92740. 044 M
55 & 75 FIERT 2.71440. 049 HS 11 VLRV P RS 1.821+0. 042 M
54 I 04 — 88 RS 2.684+0.032 HS 49 Z211-3 IR T 1.6292£0.053 R
41 A 7625 BIERKE 2.64740. 048 HS 50 iR 9 5 BT 1.52620.033 R
39 23 FBERE 2.62940. 068 HS 24 THKFE B K 1.496=0. 030 R
53 Wi 4904 FHIERE 2.586+0.012 HS 34 PI227687 KT 1.45270. 054 R
36 williams82 RS 2.55740.056 HS 5 BN WA KT 141020, 028 R
14 Pu I SR PR 2.54440. 035 S 4 JPE 4 PEAKE 1404220, 012 R
45 kR 1208 IR E 2.522240. 040 S 2 fEEN 1 B4 KT 1.34040.073 R
40 HBE. 5 5 FHEERE  2.46740. 044 S 31 ZRUE M PPAE KT 1.308240. 036 R
21 LT E WA KT 2.428+0.011 S 17 WL 7K P RS 1.28570. 034 R
8 LR PR 2.4050. 047 S 25 AN P K 1.2820. 063 R
37 yourgC21075  #RKFRFE  2.400=£0. 055 S 33 PI171451 FRERE  1.2322£0.037 R
18 WL E 1 PARKE  2.396+0.048 S 35 PI229358 IR T 1.2242£0.020 R
1 A M PR 2.39140. 051 S 3 R 2 WAEKE  1.213£0.024 R
6 WA 22 FH WA 2.385220. 036 S 30 TR PR 1. 126220, 006 HR
15 Py 1| B2 A KE 2.36520. 039 S 27 e Gl PR 110920, 013 HR
47 Wit 23 HIEART 234640, 046 S 23 R PP KT 1.09820. 054 HR
42 B 17 HIEARE 2.3234+0.053 S 13 TLPEEK BHAERT 107040, 042 HR
9 il AE! PR E 2.31040. 073 S 29 LN PR 102920, 019 HR
48 BEfE 1102 FEERE 2.301£0. 050 S 20 WK G PEA: KE 1.02520. 067 HR
46 i 13 I ARG 2.29740.033 S 22 TR WA H 0.9820. 002 HR
52 HE 55 FIERE 2.2697£0. 055 S 32 LR P4 KT 0. 8320, 040 HR
44 £99011-4  HRIFLKRT  2.05740.019 M 28 TRYTE WA KE 0. 8120, 047 HR
10 T8 6 D B A KE 2.05220. 015 M 26 RS FAERE 0.70840. 006 HR
12 YLPG LT WA H 2.0502£0. 036 M

1) HRAEAR U AN A3 T 4 R BT 204 g5 90: 1. 204 @<<# RUE<C1. 654 g; i) 1. 654 g<<4hj T <2, 104 g; /&

2.554 g; il gh iE>2. 554 g,

$:2.104 g<ghhE<

According to the standard—variety grade system, HR: Larval weight<C1. 204 g; R. 1. 204 g<<Larval weight<C1. 654 g; M. 1. 654 g<<
Larval weight<C2, 104 g; S: 2. 104 g<(Larval weight<C2. 554 g; HS. Larval weight™>2. 554 g.

*3 ETRORBWENFEMFEXZREIR"

Table 3 Resistance levels of wild soybean and cultivated soybean based on pupal weight of common cutworm

P24 i \ i PR 5k 44 ‘ [ T
P # ﬂéﬁ S M/ g h& &l e # ﬂ%.fﬂ S M/ g mri &l
Material L Pupal Resistance Material . Pupal Resistance
Number Origin . Number Origin .
name weight grade name weight grade
51 B4R 502 HEERE 164340, 027 HS 54 i 04 - 88 AT 1.386=0.005 HS
38 TR RFERE 1.58340.032 HS 42 WiE 23 HIERT 1.36540.012 S
16 7 G R PP RS 1.55340.014 HS 15 Py 1| 5 B4 KE 1.3592£0.015 S
55 & 75 FHEERE  1.44440.016 HS 47 g 17 HIEART 135840, 004 S
21 GRT P RE 1.415+0. 055 HS 39 23 HIEART  1.33540.010 S
8 HEAAEF ik 1.403240. 011 HS 6 i B[R e BiAERE  1.32940.016 S
37 yourgC21075  #¥EARE  1.40140. 006 HS 14 Pl WAk 132540, 015 S
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43R 3 Table 3(Continued)
kB 3 > T P25 R S y M 25
Number Origin . Number Origin .

name weight grade name weight grade
41 i 7625 AT 1.32140.012 S 3 fEEER 2 BPAERE 106920032 M
11 TLIRHIL A RE 1.316240. 011 S 43 FfE04-12 R E 1.058+0.021 M
10 T RS W BH PP KT 1.31140.014 S 24 THKFE AR RS 1.049£0. 031 M
53 Wi 4904 R E 1.30740. 005 S 2 AR 1 HAEKE 1.038%£0.029 M
45 AR 1208 RS 1.27940.024 S 49 211-3 BIERT 1.004=£0.016 R
12 TLP LT A RE  1.26840. 020 S 29 GRS PR KT 0.98540. 014 R
1 TR AR M A RE  1.262740. 046 S 30 Erg e BpERE 0.984740. 019 R
18 WL E 1 B4 KE 1.251£0. 008 S 35 PI229358 FRERE 0.966£0. 023 R
48 befg 1102 #REFKE 1. 22940. 005 S 25 AN YA KT 0.96540. 006 R
36 williams82 B RE  1.2234+0.020 S 34 PI1227687 BIEART 0.95240. 034 R
7 T A5 0 A RE 1.20740.015 S 27 G BR PR 0.936720. 016 R
52 I 55 I ART 1.18340.014 M 23 LR PR RE 0.90440.018 R
4 I PR 1.177240.013 M 33 PI171451 HIERE  0.897+0.013 R
46 R 13 BIEARTG  1.171£0. 004 M 20 WK & PpARKE  0.8332£0.035 HR
40 HBE. 5 5 FHEERE  1.15740.029 M 31 RmEM B KT 0.7860.014 HR
5 FEMNFELL A RE 1.15540.019 M 22 SN PPAE KT 0.710240. 004 HR
44 £99011-4  FEKE  1.142£0.020 M 13 VAN )8 B KT 0.70340. 015 HR
17 T RANITITI S A RE 1.13740.035 M 28 TRTEH B KT 0. 669740, 005 HR
9 AL E AR 1.133240. 035 M 32 ) B RE 0.66240. 017 HR
50 R 9 5 FHIERE  1.09940. 032 M 26 GRSl BPAERE 0.62540. 017 HR
19 WL E 2 B4 KT 1.09220. 011 M

1) ARYEFRAE AP B I TE<C0. 858 g5 31:0. 858 g<lUfH<1. 028 g; H[a] . 1. 028 g<UHH<C1. 198 g; /i 1. 198 g<HHTE<C1. 368 g; 1
B IHE 1. 368 g,
According to the standard—variety grade system, HR: Pupal weight<C0. 858 g; R: 0. 858 g<CPupal weight<(1. 028 g; M. 1. 028 g<_Pupal
weight<C1. 198 g; S: 1. 198 g<Pupal weight<C1. 368 g; HS: Pupal weight™>1. 368 g.
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IR E A R R R T T
MR 2250 [ B A R S B UL 1 2 B Ja l ep J
RIS AR 2 20Kk B AR BRI, T
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CRAE T TLPY ISIE IR U TR 2R =
JPE SN [ R R R ) T A 5 DX AR

T4 FEMBEATHRRFAUARHESHRE WEH EHH

Table 4 ANOVA of larval weight and pupal weight of common cutworm

HR 7 A8y Ch A VL VIV L R AR B
HD LB T U B B A R B oo IR T4
Bea MR R R B IR 2 LU LTIV,
SRR AL T G R EPAE RGRR OR I T =
EHIN PE  c UE I p S DR B S NSO
RHEBITYE B AL LR TS Heb i s pu i st ad i)
DI HR A FPIE 5 PR AR R B A T AR

K LA F T s - o pon
Parameter Source of variation DF S MS
H &[] Repetition 2 0.016 3 0. 008 2 0. 487 5NS 0. 615 5 3.080 4
VAL fhAplE] Variety 54 74.313 2 1. 376 2 82. 286 3** 7.662 9E-68 1. 456 2
Larval weight %22 Error 108 1. 806 2 0.016 7
A8 5 Total variation 164
H &[] Repetition 2 0.0119 0. 006 0 1. 478 7NS 0.232 5 3.080 4
[l fhAplE] Variety 54 9.316 7 0.172 5 42,714 0** 3. 24E-53 1. 456 2
Pupal weight {24 Error 108 0.436 2 0. 004 0
AR Total variation 164 9.764 9

D) NS: JERFRES: » * . 0.01 KPFABEESR.

Significant difference at 0. 01 level.

NS: No significant difference; * * ;
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Table 5 Developmental period of common cutworm larval

fed with the highly resistant and susceptible materials

¥ S EH R ik # i/ d
Number Material name Resistance grade Larval period
13 VAN )8 HR 13.0 b
20 WK E HR 13.0 b
22 TR PR HR 13.3 b
32 £ GG HR 13.7 b
28 GRTGH] HR 13.7 b
26 LRI HR 14.0 b
51 Rk 502 HS 16.3 a
38 1L B Rk B HS 16.7 a
16 = M MR HS 16.7 a
55 & 75 HS 17.0 a
54 il 04 - 88 HS 17.0 a

1

~

[FF B 5 R R NE FRERORTE 5 VK2 7 B3 .
Different small letters in the same column indicate significant
difference at 0. 05 probability level.
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