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Effects of various host plants on the development and protective

enzyme activity of the black cutworm, Agrotis ypsilon

ZHANG Lin-Lin* LI Yan-Hong WU Jun-Xiang ™
(Key Laboratory of Plant Protection Resources and Pest Management of the Ministry of Education, Key Laboratory of

Applied Entomology, Northwest A & F University, Yangling 712100, China)

Abstract The main nutrients of the Chinese cabbage Brassica campestris ssp. Pekinensis, soybean Glycine max Merrill
and corn Zea mays L. were studied using biochemical analysis. The effects of these host plants on the development,
oviposition and survival rate of the black cutworm Agrotis ypsilon ( Rottemberg) , as well as on protective enzyme activity in
6" instar larvae of this species, were compared. There were significant differences in the soluble protein, soluble sugar
and water content of Chinese cabbage, soybean and corn. A. ypsilon individuals feeding on soybeans had shorter larval
and pupal stages than those feeding on corn and Chinese cabbage, and females had greater longevity and laid more eggs.
Egg hatching percentage was the lowest on insects feeding on corn. The relative survival rate of larvae and pupae on
different host plants was soybean > Chinese cabbage > corn. There was no significant difference in the activity of catalase
(CAT), but the activity of superoxide dismutase (SOD) and peroxidase (POD) activity in 6" instar larvae feeding on
different host plants could be ranked soybean > Chinese cabbage > corn.
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R B A R R B 3k € W3 8 i /b, 1B Jeg 5 b DX R
KW RS A B 4755 W AF (2011) 4z 18
2008 4E /)N b 2 PR AE 1L PE R & A, ™ S R R
o JE AR AN (2011) K BN M2 1R A B T
PR B 85 5 A 3 ™ i 3 R R TR R

AEMYIENEEER RO BRI, LE
I A IR e B B AR B AR AL KR E
SEJ7 AR W, BE SR R AW E Ry 2 S S
FHMPED SRR, AT TS EHEYNF
HORh T K A2 b 52 e 0 N AE R (2 T 3R A
2005) o /N PR Y A U R A R R B R
ME— B JBCEE 31, &)y e 3 W R R R B T A R
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/N CRRAR 18,1987 s 5K IB 4, 2009 ) o Bif ABIF5E R W,
FIHT K R A W 4 B R 2l M AR SR ) 2 R
(Luisa and Shield, 1998 ; & 75 #% 4%, 2003 ), {H
Busching 1 Turpin (1976) % ¥, BUE /N 22 ZE Fll 3
/N R R B DA 3 2% S, TR e
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Ji B, 20025 [6] & 55 45, 2010) 8 4 AL W) B A T
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1 #MR5F*
1.1 ##

AR 1 /N 3 5 PR 7 B PG A% 1 VG b A AR R
H 2R B 3 50 (34°17'N, 108964
E) HIROGIT L . RGBSR A B A
Tk 7 B B BL ( Setaira viridis (L. ) Beauv) [1) 38 cm
x 38 cm BT, K BT AR L [R] L — i T
MGC-450-HP2 BN TR AR (L i — TR A IR
ocE) L FESG R L D o= 141 10 IR FE (25 +
0.5)°C AXHRE 75% +5% , Lk 10% FEREAKAE N
AhFE TR 55 R BB (XUAE T ,1988) .

HEIAE ) . = N MR 13K (Brassica campestris
ssp. Pekinensis) (fhff: Z H 3 5 ). K& Glycine
max Merrill( i Fh: ZE 5 8 5 ) Fl £ K Zea mays L.
(P BeE 1 5)  fFHaXKE4 FEHH KT
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o
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1.6.2 EBHEUWELE(SOD)FEHEME K
KE R 3 mL WA (pH 7.0 0. 05 mol/L iz
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0. 05 mol/L B MR Z¢ M IR JIK W W, i A 10 pL fif
W, R S5 AE 230 nm Rl E OD fH, & A S
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2.1 AEFFHEYEFASLEER

H2e 10,3 A EM Y AT MR
PEWE . S KkEERBE(THEEEA:F, =
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K AT R B AR 1414 mg/mL, AT P S
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Table 1 Contents of soluble protein, soluble sugar and water in 3 species of tested host plants
W7 48 b s MR A AL &K
Measured index Soluble protein (mg/mlL) Soluble sugar (mg/mlL.) Water content (% )
EK Z. mays 14.14 £0. 53¢ 23.61 £0.53a 82.00 £0.01b
K& G max 24.98 £0.41a 6.77 £0.32b 75.80 £0.01¢
3% B. campestris 18.92 +0.09b 3.39 +0.27¢ 91.76 £0.01a

2 B D T B R = An e R [ S K R AR A R RN TR R 22 R B (P <0.05) o TR,

Data in the table are mean + SE, and followed by different letters within the same column indicate significant difference (P <

0.05). The same below.

P <0.001) HHTE (F,,, =135.638,P <0.001) i &
Ffr(F, 5, =9.269,P =0.001) =Bl 4 (F, ,, =240,
P <0.001) 7= B (F, 5, =5.917,P =0.006) Fil
FEHRHA(F, 5 =5.728,P =0.007) 2 7 ¥, Hr,
oy R ECE S, B BT R D A B, S 4.0 d
BEMRT IR TR RE M AR, s, i
ARG s, P32 43.02 d, R oK
/N b 32 5 A B Py ) B K G 46,46 d, R A 22
3.44 d, 225 W E . WE 3 R 4D 4 B K
BRI A RE <A < X, W RE KT
A, R 11,87 d B BRI 14, 17 do M ik
Far LB KGR, Pk 15.92 d, g £
KMk, 10.67 d #H2E185.25 d, 25 W E . )

B3 FhAr A Y M M A R HE R AR O R >
F3> Bk P 54 mmA 25, MEREH
PO 2 V- 340 936. 47 R, HUR K 7 OP i A
A, Ry 561,58 i, AH 2% 5 ik 374. 89 Ki, B 3 AR
Y SHEY th 2 30 KEL > F3E > oK HEF
S oy — 3, BB AEE Y LDRERY
Ak 0.67 g F10.35 g, 5B F KA 3T
AR, 0 R 0.41 g F10.23 ¢,0.43 g Hi
0.24 g, F=UIATH LABCE B oK A, F 1k 4.00
d, MERGHAZRNEA 2SS, 5554 5.00 d Al
5.58 d, H™IIHILIRE R Z R REK, 1L 11.83 d,
B FORA R MR A 22 5,40 51 8.92 d il
9.00 d,

x2 AEAFEEUMMEEBRERKZENZM
Table 2 Effects of different host plants on development of Agrofis ypsilon

L7 5PN P NIE) H 3%

Host plant Z. mays G. max B. campestris
G Egg duration(d) 5.33 +0.30a 5.00 +0.00a 4.00 +0.00b
4 L #H Larval duration(d) 46.46 £0.24a 43.02 £0.17¢ 44.30 £0. 18b
i3] Pupal duration(d) 14.17 £0. 30a 11.87 +0. 18¢ 12.82 +0. 19b
HE 19 %5 iy Female adult longevity (d) 10. 67 £0.72b 15.92 £1. 10a 12.25 £0.78b
T 19 75 Ay Male adult longevity (d) 9.83 +0.81a 11.42 £1.36a 11.00 £0. 59a
FEHI & Total eggs per female 561.58 +3.83¢ 936.47 +5.35a 582.83 +3.47b
4l Mature larval weight(g) 0.41 +£0.00b 0.67 £0.02a 0.43 £0.17b
i § Pupal weight(g) 0.23 £0.00b 0.35+0.01a 0.24 £0.00b
FEHI AT Preoviposition period(d) 4.00 +0.26b 5.00 £0.35a 5.58 +0.36a
=B Oviposition period(d) 8.92 +0. 53b 11.83 +0. 74a 9.00 +0.79b

2.3 AEFEEYI /N EE K EE G

M 3 w0, R AN [ aF FAE Y, /) 2 R R
(R 07 Ak 3 &)y ORI 09 £7 35 A7 A 2 25 S (R
F,,=27.410,P =0.001 ;% # ;. F, , =304.847,P <
0.001; 4 : F, ; =109.921,P <0.001) .

P U R K A R AR A AIK, S 71.08%
HUB K 309 4h AR I A B TG R B, 4 A
71.56% 1 70. 55% 3 BB £ K 1 /) & 58 W] L&
F 32 R G4 A BRAF B, B 1% 9% 6 5% | &y He g 1)
PEREETE 31 2 (18



41 TR AN [ 2 AR 0T /N 5 1R A A e R B R T A ) 5 TR

- 1053 -

£33 TEAFEEMN/MMEZEEFEENZN

Table 3  Effects of different host plants on survival rate of Agrotis ypsilon
%Y 715 2R Survival rate (% )
Host plants i Egg 4 it Larvae §ifi Pupae
Tk Z. mays 71.08 +0.49b 55.08 +£0.27¢ 58.10 +0. 68¢
K& G max 76.80 +0. 88a 71.56 +0. 68a 70.55 +0. 63a
3% B. campestris 77.48 £0.57a 63.73 £0.35b 64.19 £0.44b

2.4 FEEYINHEERESBRFRPELHZM
e 4 0, /Ml PR R 3R R BRI oK i
A2 6 %, HAK N SOD A1 POD {91 lilf 1% 1A B 3%
%5 (SOD: F,  =76.697,P <0.001;POD: F, =
124.591,P <0.001) ,{H CAT i &% H 5 (F,
=2.432,P=0.168) . A3 3 F g4l G ) R
NS A RS RE L 7R 3 AL A B R B E

R/ ] SOD i Jy fe i, 9 0.55 (0D/
mg pro -+ min) , PR F K /N L 3 8 SOD 1% J) i
I, 4574 0. 33 (OD/mg pro-min) , B K & K &
IR oK SOD 3% 119 1. 67 A s POD i J1 LUUE A7
1E 03522 5, BOR R B/ M2 PR R O £ oK Y
1. 38 %, i J1 #7455 SOD — %,

4 HELFRAFIEWHNMER 6 B4 HERPEEN

Table 4 Difference of protective enzyme activities in the 6th instar larvae of

Agrotis ypsilon feeding on different host plants

% EHY AL B AL TS i E AL G i ALY G TS
:I ¢ olant Activity of SOD Activity of CAT Activity of POD
S an
ost (OD/mg pro-min) (k/g-DW) (0D470/g-DW)
EK Z. mays 0.33 £0.01¢ 0. 0005 +0.0001a 0.13 £0.00¢
K& G max 0.55+0.01a 0. 0007 +0.0001a 0.18 £0.00a
F3% B. campestris 0.43 +0.04b 0. 0006 0. 0001a 0. 16 £0. 00b

3 i

A EAY)E SRR A B R A KR
B ER M £ %N E 2 — (Hodar et al. ,2006;
RUEHAE 2011 ; SR 50 45,2011 ) , R R E (1987 ) Ik
HAREARKREETEFEEMNNEHF EMYEA
BB K AL & W0 & i A R A BT A A R
SRR & A KR H 5 I AN 6] . Busching
F1 Turpin (1976) 55 A& BL/NHb 2% PR A B £ oK L H
WE AN I 0 & Dy I AR T i R A i 23 1
WA, ARBFFEERFY] N HE R 5% R
SRS 57 N 2 B BE ) QTN s e 2 B )
L0 N e 1 R ReC N SN Y B T | DA
RAA RS L3 A EMY L, K2
XF /Nl R UF, R B H R EA Y. X 4
W T AR SR e 2 —2. H1m) £ 5 4 (2010)
R IR SR (/0N b 2 T Y E H S L B T
7 B S R B 7 B9 B AR 10.53.3.94 .8.38 d

1 626. 25 #i, 5 A BF 58 B 4 B8l 22 R . X
AT RE S R O a6 i e v S 2 PR 2 R 1 22 S
o

R L R AN B BN AW B X R (A S|
L) T 5 19 8 37 oy e A ) AN 2 00 B U
B RN (Hodar et al. ,2006) o A58 A3
o itk 7/ U IIREaY d i -4 S INCI RN R R R & g )
fAREryR. RUMEMEATERS, EXR
%, R R LA/ 5 B 4 BB K 1 P 0 L, 4 R
AR, WA FEYR S ER RS R
AR T/INE R AT o EXIE (1988) 18 5
B e e A R o s M B R AR KR A A
PR Y &K LA SRR, R R e A
SR /N2 B EARA 4 R K i AR, i B
FOKESRED AR T/ HERN R T, X5
R P8 BRAE (2001) 452 38 1A 5% ORI T K B8 A= ¢
KESENHYHN S RKERRRBEA—E
X 46 2% 5 A R 5 R HURR 2 A [ IR 40 X 5 97 Ao
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it KA A R AT G o

S HUBCR A W, IR K R W AR 1 TR B Ak
A B E R B LA R A KR B T TR X
—id A, R R AR . AR
T W], AN R FF AP XN R 6 i %) HL SOD i
PEFN POD 5 PEA i 2% 520, (H X CAT 3% ¥ i A W]
W, X 3 R A A Y AL, KT DLER
175 5 SOD Fl POD {5 P4 , X /)N b 2 5% A Bt M 1
THEMEK, N ERNEFTESEBURD
AL, F3R BRI Z . H I ml UL, /N b 2 R 4
TEAN )2 AW b 00k 3l ] R 7 B 0 ) &2
BIEASEE . X 5 KB AE (2009 ) 4l pHE &
I W) 5 [ 3F T Tl 3% 7 52 B AEAH 56— B

L5 ERTIR B FAE Y X /N b 2 PR R e
WOH T 008 3R W o i, JE LRI R A A Y
TR EE, ARG AL 3 M EEY P, U
KRG FEMEE A fem, IR R E /N R4
PR S 3 2 TR S A B OK B/ b 2 R
A, BT, R el B/ g RAERKRKE N
WA o (H A AW WA W TR RO 2
SN B HUR A K B RO AP IS ) 7 AR B (R
{2 % ,2003 ; Sosa and Tonn, 2008 ; & H Fr4:,2009;
SE RS IR L 22 ,2011) , A7 5C3X Jr Y BIF 58 A% SC
W AW e, AR E— R
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