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Effect of temperature on the development and fecundity of
Dianphania india (Saunders)

YANG Run'” QIU Ye' ZHU Yu-Xi' GONG Wei-Rong® HU Jie® DU Yu-Zhou" """

(1. School of Horticulture and Plant Protection & Institute of Applied Entomology, Yangzhou University, Yangzhou 225009, China;
2. Joint International Research Laboratory of Agriculture and Agri-Product Safety, Yangzhou University, Yangzhou 225009, China;
3. Jiangsu Plant Protection and Plant Quarantine Station, Nanjing 210036, China)

Abstract [Aim] To determine the effects of different temperatures on the growth, development and fecundity of
Dianphania india (Saunders), and to determine the developmental threshold and effective accumulated temperatures. The
findings of this study will provide a scientific basis for the measurement and comprehensive management of D. india.
[Methods] Development threshold temperature, effective accumulated temperature, and life table parameters of D. india
were analyzed in the laboratory under controlled temperatures of 21, 24, 27, 30, and 33 °C. [Results] There was a significant
effect of temperature on the different developmental stages of D. india. Egg duration (4.52 d), larval duration (25.32 d), pupae
duration (13.98 d), female lifespan (56.44 d), male lifespan (52.79 d), and generation duration (46.15 d) peaked at 21 °C.
However, subsequent further increases in temperature resulted in an opposite trend, with all values gradually decreasing and
reaching a minimum at 33 °C. The developmental threshold temperature for egg, larva, pupa, adult, and whole generation were
13.54, 9.90, 14.28, and 15.00 °C, respectively, and the effective accumulated temperatures were 38.00, 287.00, 77.72, and
277.60 degree-days, respectively. The intrinsic rate of increase (r,) (0.179 21) and the finite rate of increase (1) (1.196 27)
peaked at 33 °C. However, female egg production began to decline at 33 °C. The net reproductive R, (84.212) rate was the
highest at 30 °C, while the gross reproductive rate GRR (94.486) was the highest at 27 °C. The average generation time 7 at 21,
24, 27, 30, and 33 °C was 43.027, 36.219, 28.097, 27.618 and 20.532 days, respectively. [Conclusion] Between 21 °C and
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33 °C, the developmental duration of each state and the average generation time of D. india decreased with increasing

temperature. The optimal temperature for reproduction was 27 °C, whereas temperatures above 33 °C were not conducive to D.

india reproduction.

Keywords Dianphania india; temperature; developmental threshold temperature; life table parameters
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Tablel Development duration of Dianphaniaindia at different temperatures

Z¥0 Parameters

KAEDH (d)

Developmental duration (d)

21°C 24 °C 27 °C 30 °C 33°C
YA Egg duration 4.52£0.77a  3.41£0.69b  3.58+0.17b  2.85£0.08c  1.16+0.05d
# M Larval duration 25.3240.73a 20.03+x0.27b 16.50+0.31 ¢ 15.47£0.37 ¢ 12.10+0.20 d
i} Pupa duration 13.98£0.69a  8.31+0.33b  5.17+0.17c  4.84+0.12¢c  3.00+0.15d
BER I A A Longevity of female adult  56.44+0.98 2  41.9120.70b  35.06+0.83 ¢ 33.28+0.62¢ 24.47+0.50 d
e 75y Longevity of male adult 52.79€1.99a 41.73£1.00b 34.03£0.72 ¢ 32.34+0.77 ¢  23.234+0.58 d
A Generation time 46.15+1.26 a  33.14+0.28b 26.56+0.43 ¢ 24.59+0.35d 17.89+0.19 ¢

FPEUE PR £ bR, Bi s T REREIRE, RIR2E Duncan’s 2 [LAGERIN 22 A B (P>0.05). TR,

Data are mean + SE. The means in a row followed by the same letters are not significantly different at P>0.05 level by the Duncan’s

multiple range test. The same below.

%2 REREMINEEL B &N BB E B 0H0

Table2 Development duration of different instars of Dianphania india larvae under different temperature conditions

KB (d) Developmental duration (d)

W Instar

21°C 24°C 27°C 30°C 33°C
1 #% 1st instar 2.60+0.11 b 3.28+0.12 a 2.45+0.08 b 1.87£0.09 ¢ 1.61+0.06 ¢
2 % 2nd instar 2.32+0.11 a 1.17+£0.12 ¢ 2.19+0.07 a 1.90+0.08 b 0.60+0.04 d
3 # 3rd instar 2.38+0.13 a 2.52+0.12 a 2.31+0.16 a 2.26+0.07 a 1.21+0.08 b
4 #% 4th instar 14.50+0.66 a 10.38+0.23 b 7.55+0.17 ¢ 7.49+£0.23 ¢ 7.08+0.25 ¢
5 % 5th instar 3.52+0.17 a 2.69+0.12 b 2.00£0.10 ¢ 1.96+0.10 ¢ 1.60+0.07 d
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*3 NEESHPLETESREMERRE
Table3 Thethreshold temperature and effective temperatur e of Dianphania india

RERSIRE (°C)
Threshold
temperatures (°C)

KEWE
Developmental stage

AR (H-BE)
Effective temperature
(degree-days)

[ 77 7 M RE R
The regression Related P
equation coefficient

iRic) Egg duration 13.54+2.624 38.00+1.512 T=13.54+38.00V 0.979 8 <0.01
4] Larval duration 9.90+2.815 287.00+£21.097 7=9.90+287.00V 0.986 0 <0.01
R 3H Pupal duration 14.28+2.761 77.72+4.322 T=14.28+77.72V 0.9413 <0.01
J ] Adult duration 15.00+£11.596 277.60+£45.625 T7=15.00+277.60V 0.996 9 <0.01
SRR 13.54. 9.90, 14.28 Fl 15.00 °C, AR 1407 2
T4 38.00, 287.00. 77.72 Fl 277.60 H - 1201 ]
AT L, 4 A5 Pl st f 2 A A TR AR, 1:2 b
be

4 % A R A
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Fig. 1 Preoviposition duration of Dianphania india
under different temperatures

FE_EFRAARR/ING F-B:3RR [F—S414: Duncan’s £
reBgk A 2E S B3 (P<0.05). T,
Different lowercase letters above bars are significantly

different by the Duncan’s multiple range test (P<0.05).
The same below.

C

HENN]

21 24 27 30 33
{5 (°C) Temperature (°C)

B2 R[RHEEEXT KA B ™ I B AR
Fig. 2 Number of eggslaid per female of Dianphania
india under different temperatures
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Table4 Themain population parameters of Dianphaniaindia at different temperatures
FEESEL ARMERE (°C) Different temperature (°C)
Population parameters 21 24 27 30 33
NELK R . (d') Intrinsic rate of increase 0.084 89 0.10310  0.14519 0.160 53 0.179 21
JARIGRKZ 2 (d™") Finite rate of increase 1.088 60 1.108 60 1.156 26 1.174 13 1.196 27
S Ry (3k ) Net reproduction rate (ind.) 38.572 41.851 59.108 84.212 39.625
SEHHACEM T (d)  Mean generation time 43.027 36.219 28.097 27.618 20.532
RS GRR Gross reproductive rate 59.999 72.394 98.486 94.987 52.579

KU 59.999,72.394,98.486,94.987 il 52.579;
Hrfr, 33 °C WAL, 27 °C B .

3 g
T B SR 52 M) B AR K R B RV ) A
BT, EEEMERERIRELERN, B
FR B RN, EAR TN (2015) #F5T
KB, BE/INEW Celypha flavipalpana 45 B SHE
20-28 °C Tk & MR BEHRLE T = mFEAL, &0
B EERFGEIE Z M RLPELR ; AT
(2019) WF5E AB, FH KK Spodoptera
frugiperda B K B #OR A TR AT &
AP, BT & B, 7EATE /Y 5 AR (21,
24,27, 30 f133°C) &M, NAIELA R
¥igse — A HIEW &7, HAEE T A
B E  (HFE 1R 3 R4 R B 24 °C
KEIM 21°C K, 2#4hdirp 27°C H 24 °C
KEHYERKAOIS, Tl (2022) 5 H
PN DX TR I &)y i 2 e A 10 90 & 11 A
¥, L5 7 e R (R IR B A N
DAL 1M AT 9 000 TR 45 9 4 1 ) o A K TR 7T g
A%, IREF AT, IABEY M E B
Wi fe oK,

KB AR A SRR AT R R A K
BB T EREASH A Y FRE, AR
A A5 IR RN SRR AT A R S G A Y IR
W (A ESE, 2013) o WERESE (2020) A
TS HE/NEW Cylas formicarius 1)
A OB Ke TN L A AR AR A ST 2
r TR 25 M HA R 0T 1) 7 R R R 13.54 Al

14.28 °C, 5 Kinue 1 Norio ( 2002 ) BFFE1#% H 7
JINZE MEFPRE Y 25 AR, 43308 13.7 1 14.9 °C;
1M A W 58 K 28 B8 B B R B R AT TR E
(15.00°C) 5 Sareh % (2014) WFFEAIHHIIK
IR R R B SR (15.6 °C) FHIE, X4k
WFFE 285 W, R TR) b B R 25 I 1 % T S
AR BLoh, RFFREERIERKH, 1F
30 °C Hsf JICZE R ok, o 7= B s dic A, 36 122011 i,
{H 33 °C B F=Bp i TR, id A48 v 110 1 B8 2> 0 ol
JNZBBE A A, X S5 AT M4 (2006 ) BFFE B E
Jii ik Opogona sacchari F¥FG==% (2007 ) W5
HIHS T & MK Parasa consocia B2 R FA—3,
592 WU B A TR 22 2 R T 1) 21T TR A
—.
ARWFFAEEN 5 AMERZM T TiRE
X NI A K R B B s M), I T AN ]
K B BL S A R A RO, X A I
R TR0I F4R HAA S M (H H SRR R
R B I 20 e A AR Y o IR, i R —
HAFT A RS IR A T INB R4 5 F B B
EBEDIW . &ERSEERASBUR, X T
KA TN TR, A BE B b 48 T 25 B (1 F (1)
KA FE AR o RSB AONHRLE I — A T
FEITE, (AR R A K& B M ZE A S AR
JEARK, B2 0E ., L, BRERERE
IR (SR HRESE, 2004 ) , XBBZEE HFXTR
IR KRB IR A Tt — 2 9% o
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