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Abstract: To understand the larval feeding pattern of the outbreak population, Loxostege sticticalis, the
variation of larval food utilization parameters and digestive enzyme activity of L. sticticalis among three
larval densities (1, 10 and 30 larvae/jar of 650 mL) were studied in the laboratory (22 +1°C, 70%
RH). The results showed that the highest and lowest midgut relative mass was found in the larvae reared
at the density of 10 larvae per jar and 1 larva per jar, respectively. Larval relative consumption rate and
excretion dry weight increased, but body weight and the efficiency of conversation of ingested food ( ECI)
declined as larval density rose. The relative consumption rate and dry weight of excretion of larvae reared
at the density of 30 larvae per jar was significantly higher than that of larvae reared at the density of 1
larva per jar and 10 larvae per jar, while the ECI of larvae reared at the density of 30 larvae per jar was
significantly lower than that of larvae reared at the density of 1 larva per jar. The approximate digestibility
(AD) was significantly declined with increasing larval density. Furthermore, larval density had a
significant influence on the activity of protease enzyme. The activity of total protease and leucine
aminopeptidase enzyme was significantly higher in the larvae reared at the density of 10 than that at the
densities of 1 and 30 larvae per jar, but the activity of amylase enzyme was not affected by larval density.
The change trend of relative mass of larval midgut among three densities was consistent with the activity of
total protease and leucine aminopeptidase enzyme. The variation of digestive enzyme activity may be

relevant to the midgut relative mass. Thus, larval population density is one of the major factors affecting
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feeding behavior feature of L. sticticalis. These results provide evidence for clarifying the different damage

feature between the outbreak and common populations.
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Table 1 Effect of larval density on food utilization efficiency of larval Loxostege sticticalis

e 3 5
. FMHETHE(mg/3k) g BUMARGR)
YMFEECRIR) MXHBER(%)  ANERER ) HATE (mg/3k) . ERHEER(%)
Dry weight of Efficiency of
Larval density Relative mass Relative - Larval dry weight ; Approximate
( number of 1 iar) ¢ mideat ; . excretion (mg/individual) conversion disestibilit
number of larvae/jar of mi consumption rate mg/individu: igestibili
! & P (' mg/individual ) ingested food 8 Y
1 31.54+1.41a (11) 1.96+0.26a (10) 4.29+1.32a(10) 12.01+1.02a (10) 8.23+1.15a(10) 91.51+2.23 a (10)
10 35.19+0.41b (5) 2.38+0.59a(5) 11.14+2.24b(5) 11.95+2.65a (5) 5.00+0.57 ab (5) 78.54+5.28 b (5)
30 32.83+1.03 ab (5) 3.69+0.33b (5) 16.67+0.35¢ (5) 9.93+1.16a (5) 4.04+0.66b (5) 72.39x1.63b (5)

RPPTIIEAR AT = bR, 155 WNEREG F—FHRA AR TR Duncan [REE LB ZERBFE (P <0.05); %2 [, Datain

the table are presented as mean + SE. Number in parentheses is the number of replicates. Means in the same column followed by different letters are

significantly different by Duncan’ s multiple range test (P < 0.05). The same for Table 2.

T 2 B T R b M 40y ) 4 R R R e
(FR1), ghRMMHEXERERE 1 K/ L) d 5% B
B/, BE4hH% R, A X ECE BB R,
L4h BB AR 30 SR, Sh KA BRER R
EET 110 /MRS MR (P <0.05) , A[FE
4l B BE R SR 4 B SE T E S A IR B AR &
FAL, BIBEE &) % BE R3S In, SR ETER
EWR, ik kT E R A R B RN T T B
G EA AR 1 /R4 % R, 30
/MR EERMK, H - &EZRERFEE(P<

0.05) . B4 HL BN, 4l I AH 1 &
BRI, DL, FbiEah b B NS, 4R Ay
HEMR, TMEVFHRTRE,
2.2 ) HmEENEMIEL RE L EE R R
Hh S5 4 S 28 B X R A <l ek ) T A R R
BE(R2), SR EEAREIEL 10 S/ 4 H
WA, HEZERT 1 M30 kK (P <0.05),
A RIS 2 B AR IR 4l R ) e R PR R KA 1R 5 B
FERE AL S A 4 RIS H BRI R
B T2 4h I BE RN A B3 (P >0.05) 6

FR2 HEBEMNEMWIERSY RHALEEEHRM
Table 2 Effect of larval density on activity of digestive enzymes of larval Loxostege sticticalis

FHHE G Proteinase activity

4 B (KD o i JERD
Larval density Rl ’wﬁ@ﬁ Eﬁ ?SB%EEIE@ Amylase enzyme
(number of larvae/jar) Total protease Leucine aminopeptidase Trypsin-like enzyme (ug/mg - min)
(U/mg * min) (OD/ mg * min) (pmol/ mg + min)
1 0.010 +£0.001 a 0.235+0.020 a 0.087 +0.004 a 11.650 £2.170 a
10 0.027 +0.006 b 0.331+0.011 b 0.131 +0.044 a 12.980 +1.410 a
30 0.012 +0.003 a 0.199 +0.011 a 0.105+0.013 a 11.480 +1.580 a

3 itig
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BWHARLIEEEEENERR T, X50AK
HAhsE# H B R4 R EA -2

T 4 BEX B R 4l R A R B . B

BB, SRR, BETE
BERK, MEEL SR, BATEN TR, X
iR G (F AL E, 1995) . i 3K K R
Spodoptera exigua( FI5%F, 2008 ) 25 HIBUE M 5N
—B, MEBEFRMET, BUHXERZ, SRy
HIZESEEL, AT B BT, FHIE L) R BUY
KIEEMAERN K. B, EREBEERET, 4
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HYREREIFARKR OFBEARFWFELZM, 55—
HiH, MEERET, BRRGEMHEMERER. &
ETEARY, (HERAETERMAER, CHEWRE
SRR, 1% BE AR IR I e A B A 2 s
(Kong et al., 2010) , Knorr Z£ (1993, 2000 ) X§ A [H]
%) M 7% B L R A E /N A R AR S RS IR,
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TFERREAR LG, = 2 AP R R 4h R B R
FRAELIHARY BERAL, E4REx P hERE
magR, BRERMAERE. RTHREE, &Y
FIFIFIE 5 4 B P o I A AL AR BE DL R
THAGE DI RESFER AT REA R (B AL %, 1995) . B AL
BEE(1995) 3R AR MR, LRV AR &K
T, =SEERIA AR EDN, HIA X2
T4 YRR TREMT IR, 2 HAaxt g
HE 5 RYHFHARNXR M H— PRI,

Fh S5 2 15 B0 S R 4 T P T A 1 R
BE., AHRGERRY], SMBEFROMELL, P55
% BE R % I B AR 4 R B R S A FR AR
P ETE, T2RBE BB B 22 R A
% ; {H Lazarevic 5§ (2004 ) X7 [F] &)y 4y %5 B 1) 3%
HIEEFEIR Lymantria dispar %)) 338 AL BTG PEAF 58 45
REY, PERBERMT, HHRYBWEEED
BT 1 S T R, T A T R R K 1 7
ToHA AR . X AT BE S5 AN R R 2E B s &l s % BE Y
WL TRA K THILEES B WILH o i 4 12
YRR T 3 F (Applebaum, 1985) , i BE
SRR | 2 T8 1 T8 P PR 2 o A 3 ot P 2 pL
875 W) ( Lazarevic et al., 2004) , 7EASZI LI,
10 Sk/ 3 i SR AN 5 R IR A AR TS PR o, H
g B BE ) B X R B R A R R, B
W, A7) 4 H 5 32 1 R 4 ek T A T P ) 3 5 T
RESHAMAX P ERYKAR, Ho, BELS
B, 4 REIE GBS E B E L, X RS R
FEFE )T B bR A B i) A BEATLRESZ BRA %

AR R OCR RN, g R AF A EL
BY K, HEER, X548 05 HEE R
AR, E—ENREREN, avFEm, &
X BRI AGRE 358, 4 HmT DUEALFI &
VIR B L, SRR EF EMEmM, hE
I

B b AR 40y R % BE AT DR S R B 3%
2. SYAIHE. HAEEES, FmnsRr

BURAT AL . PRI, FHMR R A A A 5 — b
HMBRE A EFRMEA B ESR, XX T T #H iR
DAV Xk )Y S N N D 0 a s L )
BiiatE FARAE L.
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