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Abstract [Objectives] To determine the role of nitrogen in the population explosion of the Asian corn borer, Ostrinia
furnacalis (Guenée), we compared the effects of artificial diets with different nitrogen contents on food utilization by, and
nutritional content of, this species. [Methods] Five artificial diets (N1, N2, N3, N4 and N5) with nitrogen contents of 3.94%,
7.33%, 10.69%, 18.84% and 30.31% were fed to 3rd, 4th and Sth-instar larvae, and differences in food utilization and larval
nutritional indices between treatment groups were compared and analyzed. [Results] The highest food utilization rate

(16.28% + 0.89%) and food conversion rate (41.05% =+ 4.07%) was recorded in 3rd instar larvae in the N3 treatment group,
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significantly higher than the corresponding values in the N4 and N5 treatment groups. The lowest food utilization and food

conversion rate, 3.32% + 0.57% and 2.36% + 0.69%, respectively, were recorded in the N2 treatment group. The highest food

utilization rate in 4th instar larvae, 22.13% + 1.51%, was recorded in the N5 treatment group. 5th instar larvae in the N5 and

N4 treatment groups had the highest food utilization and approximate digestibility; 24.29% + 7.01% and 40.93% =+ 2.94%,

respectively, but dietary nitrogen had no significant effect on food conversion and relative growth rates (P > 0.05). The

nitrogen use efficiency of 3rd, 4th and Sth-instar larvae all increased with dietary nitrogen content; the highest nitrogen use

efficiencies for each instar (72.33%, 86.09% and 90.91%, respectively) were all recorded in the N5 treatment group.

[Conclusion] Dietary nitrogen has a direct impact on food utilization by, and the nutritional indices of, Asian corn borer

larvae, and dietary nitrogen significantly increased food use efficiency, relative feeding rate and nitrogen use efficiency of 4th-

instar and 5th-instar larvae.

Key words Asian corn borer; nitrogen; food utilization; nutritional indicators
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Tablel Fiveartificial feed formulasfor Ostrinia fumacalis with different nitrogen content

oy (g/kg)
Components (g/kg)

A& N content

N1 (3.94%) N2 (7.33%) N3 (10.69%) N4 (18.84%) N5 (30.31%)

£ K4 Maize granule 430.00 340.00 200.00 110.00 0.00
KX Soybean granule 0.00 50.00 150.00 150.00 100.00
BELEH) Yeast powder 0.00 40.00 80.00 160.00 330.00
X5 HE H R TE Nipagin ester 10.00 10.00 10.00 10.00 10.00
1%L Sorbic acid 5.00 5.00 5.00 5.00 5.00
Hi%IBE Glucose 50.00 50.00 50.00 50.00 50.00
42 C Vitamin C 5.00 5.00 5.00 5.00 5.00
BifE Agar-agar 20.00 20.00 20.00 20.00 20.00

EYFRHE %) =D-C)/(A-B),
YR (%) =(D-C)/(A-B-E),
EAEE %) =(A-B-E/A-B),
HIHEKER %) (mg-mg'-d D=
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FHOEZ (%) (mg-mg'-dD=
Heth U/ (P25 dUAR e < PUE RS TH])
BAEBER (%) (mg-mg™-dH=
A N ,
Y35 HRUAAR B < ) S B (1]
BAHE %) =B EBER / BIHFERE

1.5 #iEsE

% H Microsoft office Excel 2010 A1 SPSS 23.0
BT AT AR AR A T T ER I 2R (One way
ANOVA ) 75 22 B ARV AR & K N TRl
P KR 4y o SRR 125 5, R Duncan’s
HSD BT 25 AL, MK P ioE 2 P<0.05,

2 GREHSH

21 FEEEKREXNTHMEKIE 3 RHHRWH
AR EFIERH R

WP EKIE 3 4 HIEAF AR ER®RA
THkYE, HEWR AR, SWFAE . ELNH
b3 KA I A E B E 25 (P<0.05) (5%
2) o Hrfr, BCEPhEALBEE N3 AR R
2 BWEAACRERER, 208 16.28%+0.89%F
41.05%+4.07%, HEWFIHFEMEYHILEY
B E KT N4 A1 NS PSR AAbEE (P<0.05)

x2 AREARSEKTATRBX M EKE 3 R4 HEFIER

H N2 RAEA AL, 2 5ICH 3.32%+0.57% 5
2.36%+0.69% . B B S i i hn i eI
b (P<0.05) , % N5 mAALHERT A
AR, N 96.69%+3.31%; FHXTHEH: ZL I A%
A N1 N (1.89+£0.27 ) mg/(mg-d)sh, HA%uba
TR EXE R (P>0.05) ; IHFEERYRNT,
FA N3 AbHLR K, A (0.29+0.041 ) mg/(mg-d),
FLUCR N2 I NT PMRAALBE, N4 FiI NS = A
AFRAGAG, HRUAA (0.15£0.016 ) mg/(mg-d)Fil
(0.11£0.006 ) mg/(mg-d).

22 BEBKEXNIMENRIE 4 4hHEF
REEFHERNEIE

PN EKEE 4 4 HRIE AR AR & &
TR, HEWR . BW L3R E
ERGEEREIIOAAREZER (£3) . Bk
Ik BEWAAEIE, EEY AR ED
WO I (P<0.05) , ZEEA NS A
PRI SRR, N 22.13%+1.51%; B3
i, BCETA N3 AR R, A 33.99%+
5.81%, LR N5 FI N4 M@ E s, RA
N2 AR, 4 10.93%+2.68%, (W &H1A N3
EFRAY 32.16%, eAh, FEE BV A S R
TAEX B R B E i (P<0.05) , 2= NS HEA
AEBRAT IR R R, A (87.84+4.44 ) mg/(mg-d);

sbAlL)

Table2 Effectsof artificial dietswith different N content levels on nutritional indexes of
3rd instar larvae of Asian corn borer, Ostrinia furnacalis

BYRAR  SYeR EparfeR \ WHESYE My

‘ xpkr  hxpmag DR LI

ft A L (%) (%) (%) [mg/(mg-d)]  [mg/(mg-d)]
A Food Food  Aoprox [mg/(mg-d)]  [mg/(mg-d)] Food Digested
N content . .00 - 00 A Pproximate p.j,ive growth Relative feeding . & .

utilization conversion consumption food quantity

(%) efficiency (%) (%)

digestibility rate [

mg/(mg-d)] rate [mg/(mg-d)]

[mg/(mg-d)]  [mg/(mg-d)]

N1 (3.94%) 3.55+0.68c 4.18+0.88c 18.74+£2.94 ¢
N2 (7.33%) 3.32+£0.57 ¢
N3(10.69% ) 16.28+0.89 a 41.05+4.07a 42.26£3.32 b
N4( 18.84%) 9.38+1.92b 11.49+2.61b 88.26+4.29a
N5(30.31%) 15.28+1.37a 16.19+1.82b 96.69+3.31a

2.36+0.69 ¢ 22.58+1.28 ¢

1.89+0.27 b 60.94+£5.92 ab 0.19+0.018 bc  0.17+0.02 a
3.11+0.42 a 64.39£7.27a  0.24+0.016 ab 0.02+0.01 ¢
3.48+0.17 a 25.67+4.50 ¢ 0.29+0.041a 0.13+0.02 b
3.19+0.31 a 46.67+7.58b  0.15+0.016 cd 0.13+0.01 b
3.65+0.14 a 25.15+¢1.64¢c  0.11£0.006 d  0.10+0.01 b

TR PR, [ SR R A AN )/ ING P B s AN ) S 3R N T ARG S T K M 3 e 4l He

FarER R (P<0.05, Duncan’s HSD ), T 3[d,

Data are meant SE, and followed by different lowercase letters within a column indicate significant differences between
different N content levels on nutritional indexes of 3rd instar larvae of Asian corn borer (P < 0.05, Duncan’s HSD). The same below.
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Table3 Effectsof artificial dietswith different N content levels on nutritional indexes of
4th instar larvae of Asian corn borer, Ostrinia furnacalis
) #: 2% N L\‘»w 2% ‘ - o 32 N < = NN 2y =N
foppp CORRIOERRUEIR o HIMIREDE R i
A (%) (%) (%) [me/(me-d)] [mg/(mg'd)] [mg/(mg-d)] [mg/(mg-d)]
N Food Approximate . Relative Food Digested food
content Food . t o Relative growth . . .
utilization (%) conversion digestibility rate[mg/(mg-d)] feeding rate ~ consumption quantity
) efficiency (%) (%) [mg/(mg-d)] [mg/(mg-d)] [mg/(mgd)]
N1 (3.94%) 7.55£0.69c 15.9942.05¢cd 16.68+0.81b  2.39+0.41b  57.0149.81 b 0.24+0.05ab 0.10£0.01 b
N2 (7.33%) 11.13+£2.59bc 10.93+2.68d 21.41+1.32ab 2.68+£0.75ab  10.43£1.04c 0.13£0.02b  0.03+0.01 ¢
N3(10.69% ) 15.43+1.86b 33.99+5.81a 33.3548.36a 3.82+0.42a  45.11+£543b 0.28+0.07a  0.13+0.05 ab
N4(18.84% ) 16.06£1.26b 2229+2.71bc 32.64+4.44a 3.31+0.13ab  76.19+5.59a 0.26:0.04ab 0.18+0.02 a
N5(30.31% ) 22.13+1.51a 25.89+2.22ab 23.26+2.33ab 3.63£0.19ab 87.84+4.44a 0.16+0.02ab  0.13+0.01 ab

MBIV AR | ARG 38 K FE B ) G B 2
25 (P>0.05) ; JHALEW R, N4 &AL
Bl K, & (0.1840.02 ) mg/(mg-d), fRZA N2
AbBRER /N, AR (0.03+£0.01 ) mg/(mg-d).

23 REEKEXTHMENKRME 5 B4 HEWH
AREFERNER

R BT B oKEE 5 4 de i F]
B FRAePR 2R T 3 W 4 14 d, H 5
B4 YRR . YA RIS
FARX R RGN E R EY AR S

x4 TREARSERTATRBX M EKE 5 64 HEFIER

RAEMESFARE (P>0.05) (£4), Hik
i, BYRI R RTH RS A7E NS A1 N4
AL EE AR IR, KKK 24.29%+7.01% .
40.93%+2.94%, H A F A AL R Y 0
25 (P>0.05) ; BWFALRFAHNHE K 24 4L
PREMB I TC B EZE S (P>0.05) 5 A IREFRIT
I, AW ARSI D EE (P<
0.05) , 7 N5 BfiAElEmA, H (98.12+2.01)
mg/(mg-d). THFEEWIE I, £ N1 LA AL 3T
REEAR, A (0.69£0.08 ) mg(/mg-d), MTE NS5
ERAL B /N, A (0.08+0.01 ) mg/(mg-d).

I3 M

Table4 Effectsof artificial dietswith different N content levels on nutritional indexes

of 5th instar larvae of Asian corn borer, Ostrinia furnacalis

YRR BaWAE ENEE mxiks e HFEEYIE HAEYE

. . . AHXT B %
e (%) (%) (%) [mg/(mg-d)] [mg/(mg-d)] [mg/(mg-d)]  [mg/(mg-d)]

N content .1:.004 Food. APpro"“m‘ate Relative growth Relative feeding Food _ Dlgesteq

utilization conversion  digestibility rate rate[mg/(mg-d)] consumption food quantity
(%) efficiency (%) (%) [mg/(mg-d)] [mg/(mg-d)] [mg/(mg-d)]
N1 (3.94% ) 4.96+0.46b 18.56+2.51 ab 24.31+2.34 b 1.92+0.07 a 32.86+6.92 ¢ 0.69+0.08 a 0.19+0.02 ab
N2 (7.33% ) 8.44+1.13b 11.38+2.87b 25.46+2.15b 2.07+0.29 a 22424284 ¢ 0.38+0.05b 0.16+0.04 bc
N3(10.69% ) 10.26+£1.62b 17.38+2.33 ab 24.73+4.18b  2.44+0.37 a 52.74+£5.49b  0.52£0.05b 0.28+£0.05 a
N4(18.84% ) 12.67+1.65b 22.31+2.91 ab 40.93+2.94a 2.97+0.35a 57.19+£3.51b  0.51+£0.04b 0.29+0.02 a
N5(30.31% ) 24.29+7.01 a 24.45+6.96a 30.55+0.31 ¢ 1.68+0.73 a 98.1242.01a  0.08+0.01 ¢ 0.08+0.01 ¢

2.4 GWEBEKTEFEMENKEL B &R KF A
B R Nl

A 1) L% IV 9 5 A i &y kb A ) R 7 R K
SR P R R ORI E AFE— R E 2R (3
5), BiRR, [F—ilk % s i AR R

RHEM R RS B A S w3 AR e AN
K RERGEFLEMCA N1 AT N2 A BRE B kK
THA N3, N4 Fl N5 mAUEH (P<0.05) 5 A
RS &Y P/ ZKOF s, =
N5 S AL AR R, 3. 4 1A S 14 H
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SR 72.33% . 86.09%. 90.91%. AN, A
g I I T K I 4y X R — 4 KO R R
R IMOR] FE AR — o 22 5%, HARH AU
FETRE | ZUHE % A G R B A R 1Y)

T REAR, B 3 W4 >4 184 >S5 ik 4
FURITIZRINAE N2 I N5 25 I Bl s i 1
WG (P<0.05) , 478 5 W4 dU ik B oK,
I35 30.41% . 90.91%.,

F5 3k, 48F 5w TN EKIEL) XA R & A R A
Table5 Consumption and utilization of nitrogen in different nitrogen containing quantifiers
by 3rd instar, 4th instar and 5th instar larvae, Ostrinia furnacalis

B FTEFR Nutritional indicator

=R EIEEEE A HEH 2 . - S
gy R IR IR e IR () e (o)
Nitrogen [mg/(mg-d)] [mg/(mg-d)] J(me-d : A °
Age Ni f [mg/(mg-d)] Nitrogen .
conten itrogen Nitrogen . . S Nitrogen
- . Nitrogen generation  assimilation e o
consumption rate excretion rate rate [mg/(mg-d)] efficiency (%) utilization (%)
[mg/(mg-d)] [mg/(mg-d)]
34hd N1 (3.94%) 0.0716a 0.0174b 0.0542a 75.69 b 2431d
3rdinstar \p (7.339) 0.082 4 a 0.0133 b 0.070 1 a 84.38 a 15.62 ¢
N3 (10.69% ) 0.0159b 0.0153b 0.0107b 67.06 ¢ 32.94 ¢
N4 (18.84% ) 0.0749 a 0.0512a 0.0238b 31.74d 68.27b
N5 (30.31%) 0.053 8 a 0.0389 a 0.0149b 27.67d 7233 a
4944 H NI (3.94%) 0.0279b 0.0042 ¢ 0.0232a 84.44 a 15.56 ¢
4thinstar N (7.339) 0.038 5 a 0.054 5 a 0.024 5 a 71.46 b 28.54 d
N3 (10.69% ) 0.01284d 0.005 8 ¢ 0.0071b 55.76 ¢ 4424 ¢
N4 (18.84%) 0.016 5 cd 0.047 6 a 0.006 9 b 42.34d 57.66 b
N5 (30.31%) 0.022 6 be 0.0194b 0.0031b 13.90 ¢ 86.09 a
54 N1 (3.94% ) 0.013 2 ab 0.0130a 0.0106 a 80.29 a 19.71 ¢
Sthinstar N (7.339) 0.0155a 0.0047 b 0.010 8 a 69.59 b 30.41d
N3 (10.69% ) 0.0105b 0.0039b 0.006 6 b 62.50 ¢ 37.50 ¢
N4 (18.84% ) 0.009 6 b 0.0049 b 0.0047b 48.65 d 51.35b
N5 (30.31%) 0.0153 a 0.0140a 0.001 4 ¢ 9.09 ¢ 90.91 a

3 HFit5iig

Ao R AUVER E B M AR h oo
RZ—, BAMAREATMEZS (5
2, 1996) o JtE AT DL AP s R B e R
P EFRAEAT AFTE MR B IS5 B,
2008; PEiEMFIGE, 2013 ) o ASCHS T
I E KSR R AN TR &S = N T AR S 18 37
THAEFIE WA SO, S50, W ERIE 3
1% 4 1S g R R . B
FE LT AL R A a3 — 3, 3R R Bl 25 et
HH R B B IR 2 T iR7 o 3 U B I 9 R oK R

A3 3 A B AR R AN AL T R 2 [
e e . B B ) A8k, Hos Al N4 (118.84% )
FI NS (30.31% ) AbEEf ]S4 e b2 8 IR
N1 (3.94%) F1 N2 (N7.33% ) 4b3fY, KA
b BRI AR S 2 T, I R R R 4
AR LA 35 N T AR G X £ 1 3 1 T
Wehie J1dEs , ok T AERRIE R AERK AR, W
K W 4y R B I B R T R R AR TR
FrAE Mz (ERESE , 2008 ) , VFZ2f s Wi
9 H A H AT A AR U 1 (R PRI
FE, 2020) o AR TEEEA NS (30.31%)
(N TR 4 3 S 20 H 8 A X 3 4 % B
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i WA 5 W4l
mﬁxﬁﬁiﬁimkiﬁﬂ%ﬁﬁﬁwgﬂ
%%?%%ﬁﬁ%ﬁ%%%(@ﬂ%) Dylic)H
W 40 2% 1 1T R OT T I R R R 4 R T R
ﬂﬁ%ﬁwghﬁﬁ SN 5 3V Y T AR 4 B
EARAEAL RS | HE WA R R %
I R TR R B M RAAIG, T = 0 NS (30.31% )
AbFRAH (Y AR M BRI R & TRA NI
(3.94% ) b, HEFESTFHAE N3
(10.69% ) XFHR (P<0.05) ., X5FK (2020)
W5 % B S AL RE 083 o 8 4 S Wi RE SR %
PRI H A KR T, HE a4 B A
RAEEIE 2 R FAR—, X—45 R —2
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