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29.38 d, MARZHH Sy 325.76 £16.06 Ki. NELUER (r) o FBRBGKE ()« HHERR (R,) AELACEEE
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Life table of Chrysopa pallens feeding on Aphis craccivora and impact of

starvation on its food utilization

WANG Jie, DI Ning' , JIANG RuiXin, WANG Su, LI Shu, ZHANG Fan ( Institute of Plant and
Environment Protection, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China)
Abstract: In order to clarify the population development of Chrysopa pallens feeding on Aphis craccivora,
the life table was constructed under the conditions of 25°C +1°C, RH 55% +5% , 16 L:8 D, and the
impact of starvation on the food utilization rate was also studied. Results showed that the development
duration of the egg, 1%, 2™ 3 jnstar larva and pupa were 3.03, 3.10, 3.39, 4.43 and 12.52 d,
respectively. The average longevity of female adults was 29. 38 d, and the individual fecundity of female
was 325. 76 eggs. Intrinsic rate of increase ( r) , finite rate of increase ( A) , net reproduction rate ( R,)
and mean generation period ( T) of C. pallens were 0. 1197 d ™', 1.1076 d~', 68. 41 eggs/individual and
41.36 d, respectively. At the same level of starvation, the food utilization rate of the 3" instar larvae was
significantly higher than that of the 2" instar, and with the increased duration of starvation, the food

utilization rate of the 2" instar larvae and 3" instar larvae also gradually increased. The results showed that
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C. pallens could grow and develop normally feeding on A. craccivora at 25°C , which provided theoretical

support that A. craccivora could be a suitable prey for C. pallens, and also provided basic data for the

feeding situation of C. pallens when faced with the problem of food shortage when used for biological

control in the field.
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KELW Chrysopa pallens ( Rambur) , J& iki# H
Neuroptera FEW4F} Chrysopidae, JH i Ht F14h di ¥4 7]
REmEFh, BAMEER ENER. FX
AR R TR A B O R RS, 2
AARE BUA W) B 36 T EL B 5T R0 N FH A (B9 R
B (BXHE), 1988, ZEIRSE, 2019) o JT4EOK,
A RRE WG I FE TAE 22 A b T i 1) o S
F (BIEE, 2004; sKiETR, 2009) . A4 SR K
NI (5RISE, 2004; ARER, 2007) LA K
SR S E R (W E S, 2008) AETJ7 M.
hy BT R 0 o AR R A K SRS A RN
THEAL T SR B, A2 E L dR E B
SHHAATE A8 ME A e A T KRR B P B 4G R
T EIERR, WESE T AREF Aphis gossypii Glovers &
W Aphis craccivora Koch. ¥ K #ij 5 Megalurothrips
( Bagnall ) . 4H ¥y B\ Bemisia
( Gennadius) SFEAE N R E WS AP Y E G (El-
Serafi et al. , 2000; X 3& 4%, 2011; J& B 184,
2017) o Herpr, TRIF T AR B (EEAE
85, 2006) , AIAEON 2 I 2R R RCR HAg#b
FEERHNSZE 7RO 2R (Yu et al. , 2013) .

YERIFFE B W% B UG AR 4K R 7 5 i) ) R
Tz —, AR EORREAE AT IR FRE 1) & R
FEVE 25 . Chi F1 Liu (1985) 1 Chi (1988)
W B SRR 1) A 108 0 A0 FD MEVE R R 72 00 5 B AE N
HIVE TAEWS — PR A= A e, AT LA HERR 1Y
MTAB ARG R0 g (2014)
KA - WP A ar R, PN BB R
WF Megoura japonica ( Matsumura) A1 RKIEME A T.
FHEYINE G T Yu 55 (2013) R IBCR [H]
FOAFE1 — 8300 W0 1 A= A SR A T I IE S T 7R 22°C I
DA B 0 RAEI AR A, i R AR g R
WA B Y ARAL T NG SR, (H MR ATEH
T (25C) FIFH DL A B R E R 1A Kk
HHEM.

DR Dy X T B R i R 22 o T
) A YRR, JFIRIS T REFRIRCR (2=
M, 1982) , AR Z SEWURACY B BTE A

usitatus tabaci

SRFLLH MG 0 —Fh A LS (Rion and Kawecki,
2007) o H5F s L G BEAE AR AR B A SRR
& AR AT B R B S S PR R AR (2
FEEE, 2010) , RO H IS T B A E) 595 L
T4 HACRE 0 A7 PR A DR 0 4 A i i 22 Ak X &
Py skIn R . fEsh Z ST, RECR S AR A2
FURZW, BREERCE B s BRG] O HAl R T
KRB s ErE &2 2 m (| AR,
2007) o A RHURAS K B B HUR2 i B T 57 2 4 h A
fEPERA ( HARSE, 2007, ZEFHAE, 2016) , H
ZNIURAR BEXT R B AE KR il DB S bz
FRSENE 25 T T BEAT 5T, UA AR I8 i A (2000)
BIFFE T AN TR AU AR J38 Xk A et e e e 4l 20 1 A )
SN, WETE LN H 4l U AR 52 A ) T D
WU AN [7) IR T3 ) 462 A P 52 T 2 5 A7 1 22 5 1
o R, Lo i — 2 T DRt T TR (Y 3
B NAEAF RIS B AL, T 5 T A [ LR L R
R )y HUAH £ A S0 1 AT I

P, ABFFEf T H R (25°C) F LIRS
NEHR A AR — W PP AR a3 R LA
PIFI A EAR, BF5E 00T 1 A RAJLAR R B X K
HUG 2 WA 3 4 SRS B AR IR, R
AN T A 3 B T o P 4 A Al o

1 #REFE

L1 KRR

g SRR T AL R A K R A R
= N UL & Vigna unguiculata ( Linnaeus) |, =
W2k #x 5 Vicia faba Linnaeus {E k af FAHY Y%
If N R R A O R A K sk — R
HETAGBEERZE (K35 em x 58 20 cm x 5 8 cm)
WP H SRS LAE A k35 o Fofo A T AH [) B A%
ISR, BEHES ~6 em JGEMEEF, 1H33
2.

RFW: L HOR AR T A6 50 i RARBE 2 B oK
Zea mays Linnaeus, NG HEY) . "EH N
PO i AR 2. BT A R R TR IR B 25°C «
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1°C+ FAXIRIE 55% +5% « SEREH 16 L:8 D i A
TAMEE N .
L2 UESARMKENTEEGRGE
RECWE P O 5 FHBY U1 5 Wr P A, 415 2 &2 iy R
WA A SRR SR L (B2 90 mm, & 15 mm) ,
BT 25C £ 1°C MXRE 55% +5% « St
W16 L:8 D AN TR RS A (85 RXZ, 7
WVTRER)) e 24 h J5, HEEMILPEUR
SRR DN 100 K, FORCE THEHE RN ( HE
90 mm, 75 15 mm) i, ZRERAEHCT N TR B
Farh R TR BERE 12 h WAL IR S g okr BRI Ak 1 A
[Be Wb)s, ERGFRILP K & 1A L E T
R A . BRRE 12 h U5 1 i Ak, A
REHT A T Tt i, B2 4 AL
GEH, IORS IR R R T I. A(iE) 1.
BCEPIE (< 6h) S5, 4% 11 PR TR
TR AR B B 3 (B 4% 108 mm, & 118 mm)
B H AR R BT A SE Y A S R AR
Y, BOEEHR)ZE ST TR i . M
B OR S, B 24 h U RN, A ME R AR
T CSRMERLH AP IR AT 7RI A& H - B i
SKH Chi F1 Liu ( 1985) F1 Chi ( 1988) f#4F
W5 — B A Ay R Tk, AR A R R AR B SR
TWOSEX-MSChart # {4 ( Chi, 2016) #4733
gbre ZHEBMPES (2014) hEgIHE I L, 48
THR RS RS KT W B & F D s 7™ 51 b
(APOP) . EU™BNHETH (TPOP) . FAME™ DR M
HEMMAF S EOE AR (R) - WEEK R
(r) « FIHHACER (D FEBRERKE (o) o H
o, XPREE AR — R IIAEIE R (s, b 1 RLRFIR
AR BRAEIS BAFE IS « 00 7 L3R | KR IR
FER (L, A « MEMEER) © R Ei
- W BT (f,, FoRMERCRAE IS « 0101 7 1Y
IO - FEERE IR B S (m,, IR
HARRS « B IT A MR- 4 BEA ) AT AR IR
Bre fdH Bootstrap 755 (100 000 %) FHESEH
SERE AR UEDR ( Huang and Chi, 2013) .
L3 AENEEETAER 2 RM3 RHHETE
YRR A=
BCE RIS 2 085 3 4 A~ U, DLRYL
B 0. 12 h #1124 h =/ AR E MY IE. &
AhERS RE K. S RPLHR A S B T R ROP
( #%-: METTLER ABI35-S, ¥+ #g4%#) — L7
%) ©FHE (EEICH W), FHERE T KR

FRMAATHE (E&EICAM,) 5, A3 HIRW
B GRS FRE (EEIEN M,) , AR5 AL
A1 KRB 4l d AN [ R A L0 (2 dd4h Aok
P60 Sk/IL, 3 #ahmAbEE 150 Sk/m) , ETF5 E
A SRR AR th e AT 3 5%, 24 h FHGE,
BERRBHRB RFERY R HFITHRE (Efidh
W,) . SRJE FE KGR 0 A f o R e s % 2R 17 A
HO(EEICN M) o RERXT SR RN ITHE
AR U=(W,-W,) / (M, =M, -M,;) x100% ,
Hop U gPRIR (%), W, RERY R
JERE (g), W, KEBRGHPEFEAE (g,
M: BRI ESR (g) » My BG4R[0 B B
ARSI E G (g) , My: SCEG S5 9 7 ok
WA E R (g) , W, - W ZhRIRES RS
AIREIEE (g) » M, - M, - M;: 4 HUETHCE AY 7
HHE (g o
1.4 HIESH
ANFEPURFREE T RFS 2. 3 4 T
FIFHZER ] SPSS 25. 0 B A ATAHOCHES3 B X AH
() % B AN (] LAk s 1) &0 E 0% £ 4 R P 23R 4R 47 B A
FRI7 253 one-way ANOVA, IR Fl e/ i 2 vk
(LSD) #7255 BEMEAL (P =0.01); AMHFEYL
TR AL B A G O YRR TR (-
test) , HAT2ZERPEST (P =0.01) .

2 #BR5HH

2.1 PUSHARHAKERNEZSHE. WHRE
A E S

EARBFFR AT, KEBEIIY 3.03 d, %)
d 3 A R R E I RK, 443 d, GHH
(G5 WUl ]) o 12,52 d, M B F Y Bl
29.38 do ZWEHHRZ AT A E IR, KA
B BRET I ( APOP) iy 7.10 d, & 7™ B i 1
(TPOP) y 33.00 d, Mk d i AR B 58 I
325.76 ki (£ 1) .
2.2 DEMARHAEBRSEEN - RBGFEEE

FEARE 5T, R 08 O 1 0 1k R
88.00% , KB BZMMFIEH N 44.00%, KB X
HE AT 0 21.00% o A5 29 ~49 K, AL
HAFETE R, MWE 50 RIF 4G BsE - i 4>
T, ZHE 59 KEFHESR AT (E 1) o KEig
FREAER - WA R EE NS, e
S TR R EHREA—F
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F1 UEHARHAERREHE. ERREFGNEEN

Table 1 Developmental time, female longevity, and fecundity of Chrysopa pallens fed on Aphis craccivora

S Parameters & B B Development stage AMEEL n #{H Mean + SE
Ui Egg 100 3.03 £0.02
1 #34H 1 instar larvae 88 3.10 +0. 05
KEDIH (d
(4 . 2 W4 2™ instar larvae 60 3.39 +0. 13
Developmental time
3 #8343 instar larvae 57 4.43 +0.23
I Pupa 44 12.52 0. 38
B Ffr (d) Longevity B Female 21 29.38 +0. 21
FEEIETE (d) APOP WE B Female 21 7.10 £0. 12
REOIETH (d) TPOP i % Female 21 33.00 +0. 44
A5 S (P /M) Fecundity M B Female 21 325.76 +16. 06
1.0 - Jil Egg 1.0 125
—o- 1ig4d L1
- 24 12 0.8 1o
= - 3413
—& Iifi Pupa

-0 Ml Female

=
)
.

E®R (%) Survival rate
=)
~

e
o

=]
(=]

Y 10 20 30 40 50 60
Hi# (d) Age
BT ORER R AR — IR (s,)
Fig. 1 Age-stage specific survival rate of Chrysopa pallens
at 25°C and 55% +5% RH

2.3 PUSHARNKERITEFR - BPEHES

A RIS R IR R (1) TR
th, 7E3 ~5 d i, fEIEFEH 100% TREZE 18% ,
BhfS 2202 T B, 7RSS 16 RET, KFEWKREF 2 I
W, AR EE, BURAE R IR . BEE
BE A 3G, M URR S AR - IR T (f)
FIRREEAHEE ST (Lom,) B SEHOIN S Pesh B,
TE5 42 RYJIRBNERAE (&12) o By BFG it i
o 45T Ki, e AROh 228 R, HUH R OE e Ik
68 Hi o
2.4 PUEHMARHNARERZSRAEGHEE (e,
RER - RBBEFNE (v,)

ARHIFGE S R FWS 1 OR0E A= U9 (%) 11 28 75
F522.73 d, HBEALAEY 1 B4 dpy W KAk

(=]

o

s o
5 71 Fecundity

TEEZER (%) Survival rate
T

]‘0 2I0 30 410 SIO 6IO
Hig (d) Age
B2 RERRRFEFIRTINR (1)« MERREFER -
IIAEHT] (f,) FIFPREAHETS) (Lm,)
Fig.2  The age-specific survival rate (/) , age-stage specific

fecundity of the female stage ( f) and age-specific maternity

(I,m,) of Chrysopa pallens at 25°C and 55% +5% RH

22.09d, Hib R 21 d ByME Ry B Bk
34.29 do KHELHSLE TN A MY A B 5 o i IR, B & 4T
IR, WA g m (&l 3) o RPN
TRER T ASH AN ME (v,) M 111,
Bl A 0 S A G, A e (R B G s R
WA LG, R I E K, R AE S BLAE
%36 K, H161.85 ([E4) .
2.5 YUERARHNAKERFMBEGRSH

LA AR AETE R F Ay, KES R
MBI KR r O 0.1197 d7', JEBRIK T N K
1.1076 d°', ¥A=m % R, Jy 68. 41 R/ M4, Fhit
A T K 41.36 d, HLEFH 1 GRR K
329.64 ki (F£2) .



5 ORI B R A i R S UG B A R 1 R 1261

7

40r -o— Gl Egg

—o- 1% H L1
- 24 H L2
= 34 H L3
—& Iifi Pupa

-0 i H Female

W FH4r (d) Life expectancy

0 10 20 30 40 50 60 70
Hi& (d) Age

K3 RERHSAFER - I EmIE (e,)
Fig. 3 Life expectancy of each age-stage group of Chrysopa pallens at 25°C and 55% +5% RH

407 e i Egg 200 o
E —-o- 1% d 11 -0 B dt Female
s v 214 L2
£ 30F = 3@4hHE L3 150}
§ —&- Iifi Pupa
g
& 207 100
a4
i
$ 1o} 50
*:L’ k
H
0‘ * v— & L | 0 ) i i ;
0 5 10 15 20 25 30 0 10 20 30 40 50 60
Hi#% (d) Age

K4 RERSEIIE A ME (0,)
Fig. 4 Reproductive value of each age-stage group of Chrysopa pallens at 25°C and 55% +5% RH

R2 KERMBELEGRSY

Table 2 Population parameters of Chrysopa pallens fed on Aphis craccivora

P o , , AR 2 J] 39 HL%5E
FRESEL MBI - (471 JARIKE L (d7) LTI R, .
) T (d) GRR ( offspring)
Population Intrinsic rate Finite rate of ( offspring/individual) . .
Mean generation Gross reproduction
parameter of increase increase Net reproduction rate .
time rate
HfH
0. 1197 £0. 0052 1. 1076 +0. 0058 68.41 +13.65 41.36 +£0.43 329.64 £16.34
Bootstrap 100000
T FBPEEE N + FRUETR . Note: Data in the table were means + SE.
2.6 ENAERRMFIRAENIN DURAL BE ) 77 E AR 3% 22 5 (2 W% 4l SR TR

TEAHEILR AR BE T, KA 3 R4 & F (2, 12) =329.212, P <0.01; 3 &%)t H
W T2 #4hd (¢, = - 8.877, P< % F (2, 12) = 330.472, P<0.01), Hr, %
0.01; ¢, =9.894, P<0.01; t,, =9.953, P< YUk 2 8 9 REYR R ERAL, R 4.46%;
0.01) o Rl YUAR BN, KA 2 1540 1R Pk 24 h W3 W EYWAHERE, R
3 WG E YRR B R, TEAFRER  20.76% (3K3) .
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®3 NENKERSDRIUFARHZM (%)
Table 3 Impact of starvation on food utilization rate of

Chrysopa pallens larvae

2 g i

1 .
2" instar larva

3 gl i

a
3" instar larva

PUALEE (h)

Starvation treatment

0 4.46 £0.50 A 7.75+0.65 A"
12 7.40 +0.85 B 12.32+0.72 B
24 15.48 +0.71 C 20.76 +1.01 C”

TE: RPEEE R = dRiER, RS RIR'S TR R R
[Fi)— 18 300 140 AN ] AL I T 4y &)y £ 9 0 P Al e 25 22
(P=0.01) ," F7m A R YU RS o] Ab B 1 &l B £ ) R 3%
M B FHZESME (P=0.01) . Note: Data in the table were
means = SE. The same column with different uppercase letters in
column indicated significant difference among food utilization
rates of larvae at different starvation times (P = 0.01),
" indicated significant difference between different larvae stages

treated at the same starvation time ( P =0.01) .

3 @St

DLW EYIRE, RIFFRZMT (25C, RH
55% 5%, 16 L:8 D) [RHIREH. 1 #. 2 #.
3 gy ORI & DI 400 3,034 3,10,
3.39, 4.43 f112.52 d, W& FRA4E] (1988) i}
EHRKEISTE 25C & LD (59 3.4 d.
143,22 d. 2 @4 3.4 d. 3 #4hdi 4.5 d )&
W 13,3 d) , {H &)y H 30 0 S0 18 T ok L A%
(2004) FOFSELESRE (4hdub] 6.41 d. 1] 10.86 d) |
XA g5 AL Y KB e PR 22 L e P B TR
JESERIRG AT G Yu 55 (2013) HF5E T 22°C IR
TS LA B R A e, HLOE. 4l HURn
WA A B DI nl 4.3 ds 10.9d & 12.6 d, ¥H4
KTPARMRZATHSBEFELIM (£1), X
5WBREEI S (2017) 5% & BLH H W8 Chrysopa
Jormosa £ B A B D5 W bl & R 00 T 5 T i
Mok —2, HFRUIE BRI R R E BR M
KRR Z —

KBNS L)L G AE W A As W i (R T 5
2014) , BR2 @ghdsh, HekahBmnsgK T
AWFFLER, VLI R E WS DL o & RIS A R &
Toi A& B . A B 5% K 4 M B R B A ol
29.38 d, KT 28°CHFLAMREF (39.67 d) . KA

W Sitobion avenae ( Fabricius) (34.60 d) . T K4F
Rhopalosiphum maidis ( Fitch) (36.95 d) F1JeTHk
WF Aphis nerii Boyer de Fonscolombe (83.33 d) A&
AR R WA i % Bt F 4w ( El-Serafi et al. , 2000) o
Ah, A WE 5T R R ST M ORE RO ORL %A
(329.64 %) . JEARERKE (1.1076 d7') Ky
BARR (0.1197 d7Y) HBRAKTF Yu 5§ (2013) it
ERY 22CH LB YR . BWRIE ( El-Serafi
et al. , 2000; PMINUEEE, 2013) . JGHR ( Nakahira
and Arakawa, 2005) MNIEE ( £ 0%, 1984)
SEHRRESE W R S T I g b A T A A
RS, XATREE I N E R 22 R R . it
GEERKETLEMNSESHORE, GBI RE
BB 1 N TR SRR -

RIS — W8I A R R T I R R R Sl A AL
By—FpE 2 T H. I Yu % (2013) 7F 22°C B}
AT Sy £ ) vty 2t ) R e 8 1 VO PR A i R — A
ARWIFFETE 25 °C AL Y R B 08 o o 4R 1 — R D177 T
R WAAEEENG (K1), XEH TR
REERBA-HFER . ALE P EWHE (e)
FELAFRS I IIAFIE R (s,) WEERTRA, IRk
AR AR E & — 300, BR8] AN [A] i 19 5
PESI A [) — 4 0% AR [R] B 338 A A 22 ek
AT DL T 4 B F R A O SR R R B AR S R
(Yang and Chi, 2006) . AKFFFE 5k F 9K 258 5,
RA = BUAEME B Be, BISE 36 X, 5 Yu
S5 (2013) FOAFTE A RARIT, DI ME ey T A
A EFHRE S R B 0

N SR R EE B ] T e, 6=
VIR BLGI  R Az, TYLER s 3 W 4 B A
TGS M, 5 e KRR AR A RN A R AL
B (R A, 20005 Hfp4, 2007) o A
it 5% #£ B, YL X & 2 SN H Coccinella
septempunctata . S BL R Harmonia axyridis
3 ~ 4 14y BRI RG HL P T RE SN 2 AL KA
B W (48 55, 1999 M ik 4,
2007) o MARWFFEH, DU REEE 2 #1312 4)
HUR B Y R R AEAE B E L, FAR B A A
(2000) A AT R 0 T Jl A B B IR (B 3
o A5 R ANE], XA AR S R F S I I B
PN

HAT, AU KRR Heny 52w 2 LR
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BEXREMERER . MEIRRRN . HElT
SR W S T T HEAT RS (PSR, 20075 ZEFH
8, 20165 BRfRimAE, 2016) , miEWIA R ZER
HOSEYF R EEIR bR (285, 2007) o AHF
FEVPO T AR URRR BE XS KR 0G 2 % 3 # 4 duy
BYWHAI R0 KA 3 W 4 dU7EAH R DLk
PUFRRRE T B m T 2 WA, UK 3 14
BT, BB LG 2 04 HUTE G X W AT A
(] 0. 3% WY B o O 0T I 0 G, R R o 1 &4
RGWBH R E e, THZHMRG (Lee and
Lee, 2005) o B YUARFR BE 038N, KBS 2 5.
3 484 BRI TR B WS K, T
AT, DU BE AR 7 B 88 4 xRy A
XG5S (2017) & BUYLR AL B S 88 5% Arma
chinensis Fallou i B & [F) % FEAR HU AT I 35 3 0
AR — B X WU IR RS T, & oL
HRREAE B T R EL O R BE Sy, T 2 e O 3
PR HI RS ( Jeschke and Tollrian, 2005) , X XfF
FE ) by ] s 4 v %of 3 S 1 A W B 3R OR A AR W
B

RS U L RE 7 Y 5 55 2 52 i) HL BB 5 TEAIG
WY AT H RS EER R, B2
ThE HRE T S IR i AL PR AT B B ds i) — >
BT (SRIEEEAE, 2017) o ABFFEAITAS T A
PURFE X R ELHE 2 9% 3 4 R pg B WA Ay
MR, YL RS R N A RAE K
I H S R . A, BRI R
M SYVERR LA OC, & Hoxh s Wy i A ) 2 15
FETERORAA , DA R WUAR R BE 52 £ 40 01 232 1) iy
PR BAE AL R S — 2P
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