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FE: A& E KA 22 Calliptamus italicus 97BN 5, 25 A 1% (3B (4% F= 7% R AE
AW RRE KA R S wh, M R E RS BRI G & KA R S seshey A KR FE NG Td
Rk Rk BTk MK BT AREARANE 1.7 0319d L@, £RET,4% R4
TN RO AERZERERK, 5 1%F2 7% RAZAIZMGIE I T 88.02% F2 109.33% ;4% #=
1% 8 A FRTHAEG, EXRAR KGR TR EAREZS TR, ANLE T, RAEAELER
AN ERARIFLEBRBEAELFZRF, NLE19d,4% RAEEEVWRBANPEOREE ST
Hpe2 A2, AP EFRASETUDRAZ)ETZRARAK,
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Effects of nitrogen content in food on the growth, development, and
ovarian area of Italian locust Calliptamus italicus

Chen Yan' Dong Huanan' Ji Rong' He Lan" Zhang Yongjun"” Ding Guochan’

(1. Xinjiang Special Environmental Species Conservation and Regulatory Biology Laboratory, Tacheng Insect Migration
Biology Field Scientific Observation Station, International Research Center for Joint Control of Transboundary Pests
in Central Asia, School of Life Sciences, Xinjiang Normal University, Urumgqi 830054, Xinjiang Uygur
Autonomous Region, China; 2. Manas Locust Pest Forecasting and Control Station, Changji 832200,

Xinjiang Uygur Autonomous Region, China)

Abstract: To reasonablly predict the population dynamics of Italian locust Calliptamus italicus, female
5Sth instar nymphs were fed food containing 1% (CK), 4%, and 7% nitrogen. The growth rate of the 5th
instar nymphs was measured, along with body length, femoral length, tibia length, wing length, wing
width, and body weight of locusts on the 7th day post-emergence. Additionally, the ovarian area was
measured on days 1, 7, 13, and 19 post-emergence following the different nitrogen treatments. Results
showed that the growth rate of individuals in the 4% nitrogen group was the highest, increasing by
88.02% and 109.33% compared to the 1% and 7% nitrogen groups, respectively. The hind wing width
and body weight of adult locusts in the 4% and 7% nitrogen groups were significantly higher than those
in the CK group. On the 7th day post-emergence, the ovarian area of C. italicus differed significantly
among the different nitrogen content groups. By the 19th day post-emergence, the ovarian area in the
4% nitrogen group was significantly higher than that in the other two groups. These results indicated

that a moderate nitrogen content (4% nitrogen) is suitable for the growth of C. italicus.
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N Sh WA A SRR KA AR Al i i 1)
PO R A ACNE ) 1z it A5 S BUR DR B
KH AT N (Galloway et al., 1995 ; Goulding et
al., 1998; 4k 45,2023 ) . R ULRES | AL HE ) i & |
A= RV R AR A R, DA TR AR £ L Y
KR BT A A% O A i o R T A R e
(Nijssen et al.,2017; Nessel et al.,2021) . K I, %
AU 50T F BRIy 2 A R s T T 4
FEHAHEREEAEEIE R E L

RoE R M AERAE KR BT ) L EEE R T —
(Southwood, 1973) . K5 & B, B E & & 4
B G R R B, ARG 00 i, B RE )T
58, U1 EAE A ] VYRS Schistocerca gregaria {
RIRER, kB R, A7 00 R 5 5, A ][] B8 (van
Huis et al., 2008) ; 7& = RAERG H S, H AR FGEE Oxya
Japonica A MR 5 U 8 10 2 5 TR A HLRE H rh
) (Trisnawati et al.,2015) ; INE A T ®HE W EY
J& , B8 ECS5TE Euchorthippus cheui & & B, {AHY
R A7 % R 5 (Zhu et al., 2023) ; 38 NH R & &
5 = A R TR Aphis gossypii W) 258 (2F 1 4,
2010) . (HIFFAERTA i R PR 22 0] B ™ A FRA
SN, 40 Zhu et al. (2019) WP R W, 38 B2 RO 201
R & EAS T E A5 NI Euchorthippus unicolor
14 % B ;s Blua & Toscano(1994){RIEALY) H & &
15 X MR Bl Bemisia tabaci B2 K & & NG 2 Ky Bl
Trialeurode svaporariorum )|~ 1R RN B AE G
K ICFM 5 Cease et al. (2012) 38 3 I /N 4 1 Oe-
daleus asiaticus B EAREALY) , = ZAE Y F & &
(9 N T ADR AT B AR 1% 8, 3 B it e B A )
A E PRSI IR % ) 2 & ; Letourneau & Fox
(1989) WF ¢ W /s, 70t FHAI &UIE 19 25 35 B S ik
Pieris rapae ;= YN 3 2 ; SR A1 2E F5 2 (1992) K&
B, 5 S A A R AR L, T PR AL L R A
YRR S B Helicoverpa armigera B % & 33 J& I
FEONEE S WA AL, BRI R A R AL
SEIR Al BEAEAERPIA] 22 57, B OGBS e B R
FE MYV FE R OR A S A R a0 A S RIS S
J¥(Zhu et al.,2019).

=R AN Calliptamus italicus 2 #7558 485 /K H
A DX (TRIFRBTHE ) T 1B L Jt Y 22 3 B (X3t , 2017
il 55, 2020) , X B[ ARL B A AR K, FT I B i 5

BAL (ERSGEE,2010; A5 ,2014) , FE5 A TEdL
b X R 800~1 300 m R FE TR 2 37 o Ji (|
45 2013) , (U LT (BB, 19955 BRK AR,
2000; FERT 45, 2010) , B 218 Artemisia frigida
5 AL B 18 Medicago falcata 55 (B4 45 ,2010)
B R S 2 19%~2% (BR 2 745, 2014 ; #1)I
15 2018) , B AL E A8 DA S 2N 3%~5% (FFHEFRE
2,2016; BHESE, 2023) , AT R AU P 1 B
(8%~14%) (Mattson, 1980) , Kt , il i i 28 &) A
Sl LU R AR T MBS . ERERADL
FETS 50T, RS IR T S ) R R e
FEMANERE . AR ERE AR A S EEYE
TR i A R AR B S T AR SR bR, 25
TRIT RS AR B ORI A K B S T RE Y
SEm, LA R R A A 2SR A R AN SRR R,
B PRTTIN L s R e A SRR SRR

1 B 5T X

1.1 ##

it R AR T 20234 6 H FA)FI7 H 1
FIAE i 3 g 7 B 08 2 (43°51°17 N, 86°11'7" E)
SR AR TR ORI S I WL fR , e R (B S5 A R B T K
40 cm 55 40 cm ., /5 40 cm [ 57 BN, POk
BT IR EE (30+2) °C AR XTI B (50+5) % 1Y 25 14 )
I o DHRORLIRRL, RS N 2.4%, B ALEUR KR A
WAL R A E A

IR 3850 1 o 77 7 A 4l .. ME204E
K% BT RO, Fi M4 i — $6 R £ 28 7] s DHG-
9070A HLHAHE IR o XTI AE , 1l SRRk AU A
[(FZNEIR

1.2 Ak
121 RERAELWOHE
Z: M8 Joern & Behmer(1997) J7 L HIVEA R A&

W EY . DLSOR R A B o, A
[F] LUAGH O 2 4 25 T 2 (RS R 13.5%) PR A
SN 1% 4% F 7% QY Hah , dsmil AL
FIXT R RN R BRI AT B o A P BR AT <8
207.5 mL Z& MK INA B 5.56 g BIE K A A, T b
JNAA 4 min {70057 B0 65~70 °C, ff filfk
ISR MABIAFRA S EMEWA N (E DP,
ARSI HEE R, T4 COKEE T IARAE , % .
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®1 TRARSENRYAS

Table 1 Food components with varying nitrogen contents

At I Ay e s} R 3 IRy X R R FH R i TR
Nitrogen content/% Horse charge/g Cellulose/g Ascorbic acid/g  Methyl-paraben/g Casein/g
1 21.62 23.88 0.44 0.38 0.00
4 21.62 12.35 0.44 0.38 11.53
7 21.62 0.82 0.44 0.38 23.06

122 BHRABIERAEA Kk EHwmegn 2
B30 3k [F] H i R/ N—Z0 BRI 5 st
T65 CHA- 72 h 2 fHE , Fra 5, L 30 ki1
8B E A BT R T, B SRYLER 12 h
Y A S S W R T AR 7 em 5 6.5 em A9 3R
AN, 5 H PRI 1% (KR ) 4% F17% R & &
Y% 2.5 g AT, 1% 4% F1 7% A& AL P2
A3 510 5E 22,20 F120 kil AL, RN 7 d JE BOH A7 TS
W, TWA YR, LR, T 65 CHT72h B iE
L e TE, PR AL R 7 d A KR, R
Ko = (b5 R T EH - BT R T )/ &
]
1.2.3 R RAZTE XA AR wwagn] £
] H iy R/ IN—S00 B R L S R L ig | 43 B
34, B 203k, B H A HHEAEEN 1%,
4% F17% B, R LT, 2 A BRSSPI 3 3k
A TEHRATcm. 5 6.5 cm TR R & NmIFE,7d
Je R AR IR, TR R R 5 T R ORI Y {4
K O S 58 3 T o 21 ¥ 5 s 119 34 f 7 2
IBRAN) TR R G (G 2 s )
KA ) A 8 58 (R TP e e R v B ) 5 58 F
65 CHET 72 h fHEE, Fra T8, AR, 1%.4%
7% H i AL 73 I 19 13 F18 Sk .
124 RHEAFTAE XA 229 L @mARY e n) 2
II] H iy R/ IN—S00 B R ML S i ELg | 53 B
34, B H R0 B R A &R 1% . 4% F1 7% 1)
B, R PARET B 2 R P A 5 S i Bl 43 T
TS, 0 s P KRB, PSS 1.7 .13 #1119 d BUFE T
R, S RS (2005) Jr ki T, B DR
B TEIR b, A BEER K bk, I O SR A (R
i iy ey 28] v A B9 A R v R ) RN S (D e K B
JE) . ST 4 45 (2014) 77 B 1154 O 52 0 A
1% 4% F1 7% FACFRA PG 1 d ik i g 4.5
53k, A AL FAPI)E 7 d AR BRI 103k,
PUEE 13 dFT19 d g BB R 20 3k .
1.3 HESH
fifi 11 SPSS 26.0 3k AT B R e 1T o0 B . B o6

X R A T 5 25 T P A 56 AP A A S AR AR 56
PR HL ) A R R B AN B T 2251, SR I 1
RJRVE AT 2 7 WA TR T s HoAb s 4R HI LSD
I T2 S R E R

2 BERE5HM

2.1 BYRESEXNERFEE KRR

1% 4% F1 7% R WIS 7 d, RS
5 % i g 1) A K B 853 R 1.67 .3.14 FiT 1.46 mg/d,
“HZERFARLE H4% A5 EEYEIET7 d,
BRI 5 i i 1o A 4 R K, 40 Sl oAt 2 A4
AL EREEHN T 88.02% £1109.33% (K 1)
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Fig. 1 Effects of nitrogen contents in food on the growth
rate of Calliptamus italicus
Bt iR . ARG FhRER R 25
PRJE KIS 75 5 I 3% (P<0.05) . Data are mean=SE. Differ-
ent lowercase letters indicate significant difference by Tam-
hane’s T2 test (P<0.05).

22 RYMRSENERM AR

1% 4% 7% A& W s , Pk 7 diE
KA A3 514 29.37 .29.02 F1129.30 mm, A& K
3R 16.52.16.41 F1116.39 mm, JJ£ 745 K 2351 J9 13.85
13.74 F1 13.85 mm, FT # K 4> 5 K 25.65.25.67 F
25.32 mm, =& Z B ¥ T 0 25 5 5 v 4 il R
11.21,12.07 F112.01 mm, {ij & & &K T J5 W& (P<
0.05,%2). 1%.4% M 7% A S HETWA IS , &
K] HEL A T 43 5] A 120.94 | 143.85 Fl 140.58 mg,
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i WK TR P (P<0.05,%2) .
x2 EMASEXNEXFSEEEERNF N
Table 2 Effects of nitrogen contents in food on the body weight and size of Calliptamus italicus
Aok (LSS Je s [ESH [{ip2RSS JE#HGE R
Nitrogen content/%  Length/mm Femur/mm Tibia/mm  Elytron length/mm Hindwing width/mm Width/g

1 29.37+0.61a 16.52+0.14a 13.85+0.15a 25.65+0.36 a 11.21+£0.23 a 120.9446.90 a

4 29.0240.71a 16.41+0.15a 13.74+0.17 a 25.67+0.35 a 12.07£0.24 b 143.85£7.91 b

7 29.30+0.45a 16.39+0.12a 13.85+0.12a 25.32+0.25a 12.01£0.16 b 140.58+6.24 b

TP BUE S AB A RHELR . [RIFASRING FhREFR N2 LSD 1246 5 25 5+ 1 3% (P<0.05) . Data are mean+SE. Different low-

ercase letters in the same column indicate significant difference by LSD test (P<0.05).

2.3 RYRSEXEXFEINEmRAHIT

1% 4% M 7% B &5 B PG 2P 1R,
SRR BRER R4 17.03,12.27 F113.50 mm2,
—HZIERAREE 4% 1% M 1% A oyt
PRI 2 PSS 7 K, 2 R % B9 5 18 AR 4 00
20.02.,16.51 F115.57 mm?, Bk 4% A & w &P BERY
OIS AR 2 KT 7% AL i B AL B 5P S T AR
AM(P<0.05) , HoAth b ¥ 2 [7] 22 SR 18 3% 5 4% 1%
7% R & YA S ZPAREE 13 K, B AR R
YIS AR 3R 25.17.20.13 F122.69 mm?, [ 4% A
o R b B B LT AR 3 OR TR IRAN (P<
0.05) , HoA Ah B 2 ] 22 51 W3 5 4% 1% F1 7% A
RIS 2P 19 K, BRI ) 51 5 1]
T390 50.48 ,32.22 F138.17 mm?, {ij & B & KT
JE W (P<0.05,1812),

60 MWM1%(CK) W4% 0O7% b
E 50
£
<
S a0} i
£ g
«
: 0r bab
O, b a
K20} a abphy a
1= aa
i
= 10
0 1 1 1 -
1 7 13 19
B} 18] Time/d

B2 SMaERasEXEAF LN EmARA N
Fig. 2 Effects of nitrogen contents in food on the ovarian
area of Calliptamus italicus
P B b A bR R o TR RS [R] NG R
2% LSD 1 9 22 57 . 3 (P<0.05) . Data are mean=SE. Dif-
ferent lowercase letters indicate significant difference for the
same time by LSD test (P<0.05).

3 i

B R A A LA 2 H SR R R B IR
(FRSCU,2012) A=K & B 2 e i B O B 3k vy ke
MEEFE bR —BIA R, B T E TR & it
AR T B2 AoC R & i, R AT DA
BRGEENEYEAS: A SRS & GRE 2,
2014) . P, B A EYRT—Le B O F A R,
{Nvan Huis et al.(2008) BF57 45 5 i~ , A &0 (-1
RN 3.9%) AR CEFEI RS =24 1.4%,
X B8 A 25 Pennisetum typhoideum W R W 5 155
LG i, i R v R AR VD T 1 7 D B AR
W45 ; Coley et al.(2006) BF5¢ & BEL, 241 | & % 1
TE 1%~5% Z [8)} , B B A KL B BORBEE R /&
A T T s EHORESE (2022) BF9Y B, CO, ¥k
T m = R BUKRE T AL G & BRI, DI i
EY A RE Nilaparvata lugens B9 & & T4 .5 %
FHURE DI AR R T DM R Ay, LR
HRENEYRA ST B L SEmERAERKET M
HTAFEFERRAK LT IR NA S EAR,
AN TR L o ) B 0T B A% O A At R AR Y
AN, SEmA YRR R T REss R I
HEWRS AT, AR, AR LT D
RS RZINR . AR, RS YL
HE, BRAENAE R L TR R, MsmA ST EE
YA P H AR R R AR 5 0 R 2, R M Y
RASIAT e BRI A KRR H & &R
BT ERANERE .

PRAE S M PR B BRSO BRI
Z—, BB ) o o e A X R R AR AR () 5 e A T
FARHAT B Am (s, 2023) o B A X R AR =K
AT REICR T F B R 1Y & B B B PRSI R AR RS
S22 R ZR PR IHAN (] 4 o k£ 40 2018 i oy A7 A 25
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5t 4 van Huis et al.(2008) 5% & BX , = A AL B
VP AAA | Sk S8 TR 2 IR LAk 31 ok 2 1
HROEEE(2017) W5 K B, il A P38 N 1 5 /R 55
B Gynaephora ruoergensis W HUE R, I i 25 14
Iy AR RV JE N EE T O AR A B IR
Facknath & Lalljee(2005) & ¥t , Bt 2 H5 44 25 So-
lanum tuberosum W v J5i , W S0 1 Liriomyza tri-
Solii B A VAR B 2538 0 5 il RIS AR PR | i
HUPR I 8 Lb A it ZUEAE R 119 K (Nevo & Coll,
2001) ; 5B SC I (2012) BF 58 & B, A A & it 4R
Cnaphalocrocis medinalis 5 % 4 B BUE A &% &~
0.92% \1.46% M1 1.57% &) , BN 0.92% 4b B
2H B 0 I T A 2 A B, AR 4G R T
7N, ANFE R S EYAHG  BRFE AR By
KB KAR#AKICE S (HIRET SAEY
S R () R R 3 o 3 s T IR A B
Jo o, T BE S R R AE TRAE ) % VI A O (R
2010) . BRI A 2 S BUE KR I Fp
HEERE Y K, ARt IRABSE
YR LR, MR T HEE
) B2 ML ZE3E BB 7 (9K T 88, 2013) . Hoover et al.
(2006 ) W55 & B, VU 5 %5 16 Apis mellifera %] B3 M
ORI EYThE A SR TR EE , Hrd g
HoHH R R AR S A B N B R R S
K ; Human et al. (2007) 55 & B, FUE B s AL & &
(FE &5 31%) 15725 Aloe vera 443 B T 14 B 8
R HUE A & A M) H 2% Helianthus annuus 1£
MOEARS®E15%2) M EFEER. SZMik,
Goverde et al.(2002) W57 K& R, 24 CO, ¥ &k = )
FEL W) A 2 AR, W AE 2 HR ¢ Coenonympha
pamphilus Y E AR BRRLN R 2 . AP SE 4G
R AR S EEYAATEE 1 d, BRI 5P 5w
MW EES S 7 d,4% A5 EEYAA R EN
B AR BRI, ANES 13 d, TR TR K
BRREEE 2, O 5 . AR 4 e 5
(2014) B3 2 30 2 R FI) st B9 55 T FH 2 2 i 50 34
KOO E AT FEE D TR, SAU S
— 3,
ARV T B A a3 e R H s
HEREBMIIEEFNZm, RUPEATENE
YR B KRR ) A8 ) AR KR B ARG, A<
R RE T 3R, N — LA Ak
JERREE . D340, DR 98 AR FUE B YA — &
FFDEHE (4845 ,2014) (H B0 8 % & PO 2

455 I AL S AECR A TAE , A RIS X

SefE B, RBEXT P 8 % B TR 73 . AFFEAL

TRV T B — 1 W U e U R R R ) S, 7

FARAEST PRI rp 2 2 B2 A 228 AL o) 52 R A 00 DA
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