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Life tables of laboratory populations of diamondback moth Plutella xylostella
in response to “Co-y irradiation

Yang Yuhang Chen Yayu Wang Mengran Li Danning Wang Xinlei Weng Qunfang’
(College of Plant Protection, South China Agricultural University, Guangzhou 510642, Guangdong Province, China)

Abstract: In order to investigate the effect of “Co-y sub-sterile irradiation on the population dynamics
of diamondback moth Plutella xylostella, a model of the population dynamics of P. xylostella was con-
structed. The life table was formed and analyzed under laboratory conditions. The population character-
istic parameters and individual physiological indicators were obtained by establishing the life table of
moths treated with the sub-sterile dose, and the population trend was predicted. The fecundity of moths
was significantly higher at the sub-sterile dose than at the sterile dose, but not different from the nega-
tive control. There was no sex difference between the doses, while the hatching rate of F, in the sub-ster-
ile treatment group was significantly lower than in the control. The developmental duration, survival
rate and fecundity of the treatment group were reduced. The mean generation time (19.90 d), the net re-
production rate (2.35), the finite rate of increase (1.04 d™') and the intrinsic rate of increase (0.04 d™') of
the treatment group were lower than those of the control, but with higher population doubling time
(16.16 d). The overall lifespan, daily egg production and egg-laying duration of the control were higher
than those of the treatment group. Based on life table parameters in different treatments, the results indi-
cated that the sub-sterile dose reduced the number of generations and the survival rate of larval stage,

and the number of F, females was decreased.
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Sk R B T 45 cm . T8 45 em L 5 50 em B SR U
] 10% W5 KR 5%, 7= BRI AL 4l B e BREaRr
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mJ/Elm,, R=31m,, t= (In2)/r, , I=S.5,5,5,S,S,P.FP;,
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FERARTE x BRI AETE 2 s m, RN TE x W] PY~F-44)
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RYTCWEEST . WAE R AP R K
T3 XTI, R E AN B2 SR AE B 1E DL R, 200 Gy
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Fig. 1 Effects of irradiation on the emergence rate of
Plutella xylostella
P b Bl S I8 hR e 22 o ns: TERE 2. *RoR
N[5 b ] 7 o 4G 96 32 4G 0 22 5 % (P<0.05) . Data are
mean+SD. ns: No significant difference. * indicates significant

difference among different treatments by ¢ test (P<0.05).
22 TABFEXFRPFUEEERLZEHM
AT RSN F 71 ek A S S 55 1
SEHE AR FACHAS [  30) e 28 , A SR T B 40 5
M) fi B A8 (P 2) o %k MR %) /NS ik B R A i (11 2-A)
ZAE R E R RIS T TR RE R E R
0L (K1 2-B) o WA E AL F AR 12 0 25 2
S, F AU R 33.75% , 1K /NSRRI AL 5% 82.25%
(K3).
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A ZFEXTHRALEN; B: WAFF B0, A: Egg of CK; B: egg of sub-sterile dose treatment.

B2 TARE 7 EiEB /NS IR SR %
Fig. 2 Effects of sub-sterile irradiation on the morphology of Plutella xylostella at egg stage
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Fig. 3 Effects of sub-sterile irradiation on the hatching rate of
Plutella xylostella eggs
P Bt A A bR 22 o * 3RS [RI A B ) 28 A
PRI 2% 55 8 3 (P<0.05) . Data are means=SD. ns: no sig-
nificant difference. * indicates significant difference between
different treatments by ¢ test (P<0.05).

WA F ) AL B NS kT R N
2331 d, B F AT X 4119 29.95 d, WA T 7 = Ab
FRALOP | 1~4 W& 4h R & 8 43 59 3.67.1.35,

1.63.1.31 #12.43 d, ¥y T25 [ X HEZH B AT 1~4 1%
NS b = TR 7 N = i == B L S
T 3913 591 2 6.68 d 1 6.24 d, 5K T 4% (3 XF HE 2 i
(5.98 ) FI R B (5.48 d) (£ 1),
2.3 RWEMBMEBENEGE

WAE R AL RFE R 25 d, 25 I IR R
33 d. 25 O RRALES 21 RIFAA = ORRFEes 55 33 %, 7
YRHAA 13 d; WA B FIRA LS 17 REFEERIE 25 K,
FEBRIA R O d, AN 7 A B 7 B 4 T R A
FEERI] . a3 AT IR A H e Ko 2513 0, % H
G 614.38 47, 41 T A& I AL FEZH Y
2.35KF146.73 Ki(F£2), RWWAF LA A
A 7155 T3 I BRZ . /N HAFE 28RE R AL
BRI T, 4 AN E A ERA /NS H A
RRPEZE S50% LAT W IRAILE 12 dBHE HAFTG 2
50% LIS o WP BREICRE , /Nt A 7 e e i)
— 5, PR IREUR R R B O E], WA
FE A PREH /NSRRI T2 X IR (R 2) .

F1 EAFFIEINREFEFN R E AR

Table 1 Effects of sub-sterile irradiation on the developmental durations of Plutella xylostella populations

KAV
Developmental stage

WAE R AR % i
Developmental duration under
sub-sterile treatment/d

Xof B R
Developmental duration
of the control group/d

FEAKR

Sample size

Sample size

Ui Egg stage 3.67£1.09
1% 1st instar 1.35+0.96
2% 2nd instar 1.63+0.80
3% 3rd instar 1.31+£1.02
4% 4th instar 2.43+1.25
i Pupa 6.68+0.85
B Adult 6.24+2.01
KB B Total developmental duration 23.31+2.82

405 5.32+0.56" 998
289 5.07+1.38" 567
232 2.58+0.89 381
122 2.37+1.58 224
51 3.15+1.63 160
41 5.98+1.77 152
42 5.48+1.90 149
1500 29.95+3.12° 1500

TR N PR RS o RN R AR B R 28 K 50126 30 22 5 1. 3% (P<0.05) . Data are means+SD. * indicates signifi-

cant difference between different treatments by ¢ test (P<0.05).
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Table 2 Effects of sub-sterile irradiation on the fecundity of Plutella xylostella
23 XS HRZH CK WA 7 Ak #H4H Treatment
ey EPEEEARIIR e o 20 OEE PTG o
No. of days/d Day-t(-)-day Average Daily net Day-to-day Day-t?-day Average Daily net  Day-to-day net
survival ~ number of survival number of
. growth net growth . growth growth
rate/% eggs laid rate/% eggs laid
1 100.00 0.00 0.00 0.00 100.00 0.00 0.00 0.00
2 98.47 0.00 0.00 0.00 78.93 0.00 0.00 0.00
3 91.07 0.00 0.00 0.00 56.40 0.00 0.00 0.00
4 86.33 0.00 0.00 0.00 38.13 0.00 0.00 0.00
5 81.80 0.00 0.00 0.00 30.53 0.00 0.00 0.00
6 73.47 0.00 0.00 0.00 25.20 0.00 0.00 0.00
7 64.93 0.00 0.00 0.00 21.47 0.00 0.00 0.00
8 61.80 0.00 0.00 0.00 18.13 0.00 0.00 0.00
9 59.20 0.00 0.00 0.00 15.67 0.00 0.00 0.00
10 54.87 0.00 0.00 0.00 13.60 0.00 0.00 0.00
11 51.27 0.00 0.00 0.00 7.53 0.00 0.00 0.00
12 47.07 0.00 0.00 0.00 5.33 0.00 0.00 0.00
13 42.13 0.00 0.00 0.00 3.93 0.00 0.00 0.00
14 31.40 0.00 0.00 0.00 3.40 0.00 0.00 0.00
15 25.87 0.00 0.00 0.00 3.20 0.00 0.00 0.00
16 22.00 0.00 0.00 0.00 3.20 0.00 0.00 0.00
17 17.93 0.00 0.00 0.00 3.13 4.40 0.14 2.34
18 16.87 0.00 0.00 0.00 3.00 9.13 0.27 493
19 13.87 0.00 0.00 0.00 2.67 19.50 0.52 9.88
20 13.00 0.00 0.00 0.00 2.60 23.88 0.62 12.42
21 12.40 22.67 2.81 59.02 2.20 22.47 0.49 10.38
22 11.60 41.88 4.86 106.87 1.80 10.83 0.20 4.29
23 10.40 29.90 3.11 71.51 1.27 5.44 0.07 1.59
24 10.27 30.16 3.10 74.30 0.93 4.00 0.04 0.90
25 10.07 30.14 3.03 75.85 0.00 5.00 0.00 0.00
26 9.67 27.32 2.64 68.67 - - - -
27 9.07 21.73 1.97 53.20 - - - -
28 7.93 16.88 1.34 37.49 - - - -
29 6.67 16.73 1.12 32.35 - - - -
30 427 17.15 0.73 21.96 - - - -
31 2.00 14.13 0.28 8.76 - - - -
32 0.80 13.29 0.11 3.40 - - - -
33 0.27 11.33 0.03 1.00 - - - -
JLF Total - - 25.13 614.38 - - 2.35 46.73
-: TBHdE. — No data.
24 TAFFERROMEEHESH 3 W4 R AL U AN AR AL B AR

WAFH

AL PRI/ NP PR H BT s PO IR B R TR AN R A R

AR B AN TA) SRR B T35 IO BRZ/ NSRRI D0 RZE NSl PR R e a3 — S (181 4)
5 13 2 08 11 ), 2

PR R T A B 50 A PR AT/ SRR RS s X0 ER AL BT 16.16 d; %5

23 R R /NS B R R R

ZS HX IR

23 [ BB 20 R A% st 1] 4 5.26 d, KT A

NSRRI
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50%

R AT 2N 2512, AR D R 24.45 d, N EL
HRAER0.13 47, FREKE R 114 5 AR
T A0 BRZH /N R AR A B R ON 2,35, AR

.04 d°, 25 DM IR R RERCE A fr RSB
TWAE AL B R R R A R SRR 3) , 3R
W2 00 AR 2L /NSRS LU AN 75 Ak 2

A=

F M 19.90 d, P BUE K 20 0.04 & BRI K. Z1/INSRIe RS KR
10007 A 3007 B
— 1# 1stlarva
E 800+ —o— 2% 2nd larva
= —— 3# 3rd larva
ﬁ% 6001 —B— 4{## 4th larva 2001
E'E —¥— I Pupa
“EQS 404 | W™ T R adult
3 1001
2 2004 B
0 T T ! ¥ T .‘ | 0 "~~:‘I~~ 1
0 5 10 15 20 25 30 35 0 s 20
F#E Age/d

A: X IEY ; B: WAT AR . A: CK; B: sub-sterile dose treatment.
4 EARFFIEX/NFH R E R - H TS &2

Fig. 4 Effects of sub-sterile irradiation on age-stage specific survival curve

R3 TAFHEERI/ N E S RSHHRIT

Table 3 Effects of sub-sterile irradiation on life table parameters of Plutella xylostella

pusel

Net reproduction
Treatment

MHACH TR HOF I USRI A

Mean genera- Intrinsic rate of Finite rate of Population dou-

rate tion time/d  increase/(d”') increase/(d”')  bling timed
25 FIX R4 CK 25.12 24.45 0.13 1.14 5.26
AT FIHEALFEZH Sub-sterile dose treatment 2.35 19.90 0.04 1.04 16.16

25 PG RO 4 4 & B AF 0 SR 0 S Ry
82.14% .57.55% .66.98% , 34 &5 T- W A7 Fll ik kb 34
i 33.75% .39.97% 31.37% , WA E FHFEAL T
ORI 488 A L AN s A5 O IRZE 1.2 3 b4l dff
RN 71.15% . 72.34% .69.22% , YK T FAFH
FIHE AL FHZH 1Y) 74.92% .88.83% . 79.06% , W] AN EF
F 2 /N SRR L) AR (R 4) o

F 4 TAREFBERI/N 0 EFhEFE R0

Table 4 Effects of sub-sterile irradiation on the survival rate of

experimental populations of Plutella xylostella %
B ZEXBA AT EAEA
Insect stage CK Sub-sterile treatment
B Egg 82.14 33.75
1% st instar 71.15 74.92
2 % 2nd instar 72.34 88.83
3% 3rd instar 69.22 79.06
41 4th instar 57.55 39.97
1 Pupa 66.98 31.37
73 FAF B L LA R BRI D LR R

FAEE B4 0.88.0.90 .4.52, Y& T A H F Ak

FHZH 14 0.39.0.81.0.18, UiBH T AT 7 &
S O T /N AP AR RE T (R 5)
%5 TABF SIEEBI/INESTI0 =R B RIS H I

Table 5 Effects of sub-sterile irradiation on the population

LA F

trend indices of experimental populations of Plutella xylostella

YEHIR ¥ 25 XTI A R AL
Factor CK Sub-sterile treatment
brifEbR i F 50 25
Standard number of eggs
W HL R P, 0.88 0.39
Ratio of female to male
BARETR LR P 0.90 0.81
Percentage of females lay-
ing eggs >standard number
4.52 0.18

ATk Eiy i

Population trend index

3 it

AT T CCo-y Fa HEXT /NI F BHRERY R
W, 2% T iR 25 0 SR W A R RS/ N SR M e B9 42
il A . B R AR R AR R R Y, A
TR Z A1 HAT 22 53 5 AN R s 70 0 ARE (A K
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FASAKEIF 58 B HL8 7= B8 SE e S BT it A, LA
KRG R A R AR LR B Y. R £ AR
A0 AR IR T A v 0 722 S R 3 i ELAAR B
TR X 25 T A 55 A1 28 Ak 7y o 1y R B2 g v B AR
B, 2015) o PR, 8 0 A 2 (R A A TT DR T
I AR S, SRR AR R H A R, 45
TR LU, SR B ERAE B RCR

AR EER TN, EAF R EALEF, &R
XoF B SN 5 e K, IR F AR AL 30 i 35 AR
X5 B A (2018) IURIFFE 45 SR — 3, HscA P
FRZER . ARERTERAR B TN RIRI R AT
33, e BR A et/ T /NS i 4y o R A SR M IS ]
HIE TR R R A R AR 2 B R AT Fl Rt ik
PRZH A R R 18 16 BRZH Y B B[R] 3 K T
ANE A BRSBTS, 55—y T 1 B i
I &l H kA LA & dUBE SR ELE A Y .
GIHA Al U X 3 A RN A A R
B OCHEIT I, /Nl S g & A fp R TP AT
Fl i T R I R AKX 3 4 B R BEL RS/ NS g o
B 2 A, X 5 4 (2022) X AL/ Ol
Grapholita molesta W] #F 5% 45 5 — 2. Maharjan et
al. (2020) B 5 & R, 75 U s A b 3 /N K 85 Nysius
plebeius I , S ILIFA7 IR L E DI Fdrdd
LT AN TR R BE B R 5 ©°Co-y i AL A 3 2 —
FRE I 1) m RR Bl , 5 A SO, AR A R R £
AT i RS /N SR & T A IR
P WAFE S A A RIS Ir 85 Rk F /N MOE &
FREE LA R B DT 24.45 d, iR IEFBER B
W14 19.90 d, X 5AFIB B WIREAE IS S0k &
B GET4E AR, PE— AR T 45 R 0 1R
Pk X5 IRl R T Acheta domestica 2 8 B 1]
AR ZL(Li et al., 2021),

AN ELAT IR RBRE S M R — 4R
AR AR R A, S B Sl AR 28Kk 4
i[RI, NS — S Y AT 24 P AR A A (X
A, 1993) . 2R HE AL S /N A 44
FRIEZE G 7 HyrHK-Fry Bk, AN EHOR
SR BT ENLE BRI AR 2 & 7E B U 1 Tl
WA EE R BZ B REOCT /NI A B L
PR B XELUH T8 S 50 Bl ande 2 S
1 REL /NS MAA PN ) SR I 2 SR A IR A
X AR Y SR A 23 5T BT 2 1 ik S A i —
RS
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