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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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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.
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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

S EZ Rk (References)

Chen FJ, Chen B, 2010. Occurrence regularity and integrated control



14 ¥ WA X R KR T TSR )5 - 99 -

techniques of melon silk borer Diaphania indica(Saunders) in
Jingning County, Zhejiang Province, China Cucurbits and
Vegetables, 23(3): 44-45. [ )75, Mo, 2010. #iiTsT BJR
RN R AE AR AR G PR EOR. P REUICE, 23(3): 44-45.]

Chen H, Wang YS, Wang FL, Jin ZS, 2006. Occurrence regularity
and control technique of Dianphania india Saundersr in northern
Jiangsu coastal area, Shanghai Vegetables, 2006(2): 54-55. [¥
A, Fokil, FRE, e, 2006. F5Abyie <R & A4
FAR R BHAHOR. FHEEESE, 2006(2): 54-55.]

Chen JZ, 2009. Investigation on developmental duration and
occurrence regularity of Dianphania india Saunders. Hunan
Agricultural Sciences, 26(7): 46. [BREE, 2009. JRAIER & &
i A R A R IR ST, 26(7): 46.]

Chen YM, Hao DC, Wu YY, Feng WM, Zhang JG, 2020. Field
efficacy trials of different insecticides on the control of
Dianphania india Saunders. Agricultural Technical Services,
2020(5): 58-60, 65. [MAH B, A, RAUL, SHEH, K
T3, 2020. AS[F) % R B I IR SR H (e 25550 . T ARl A
2, 2020(5): 58-60, 65.]

Du YZ, Ju RT, Zheng FS, Gong WR, Diao CY, 2006. Effects of the
environmental factors on the development and survival of banana
moth, Opogona sacchari (Bojer) (Lepidoptera:Hieroxestidae).
Acta Phytophylacica Sinica, 33(1): 11-16. [F-FI1, #IFq5,
L, 2SR, AFK, 2006. B F X RERAE K EF K
FETRRRZ . FEPIORY 244, 33(1): 11-16.]

Fu HW, Liu GW, Yang XG, Sheng J, 2015. Occurrence and
comprehensive control of Dianphania india Saunders in facility
vegetables in Tinghu district, Yancheng City, Jiangsu Agricultural
Sciences, 43(4): 168-169. [IRZLFE, XV 7%EfE, MEG, Wk,
2015, IR0 XSG GRS N AR R A 5L a BiG. 1T
ThAl B, 43(4): 168-169.]

Gao P, Hu J, Gong WR, Du YZ, 2020. Projected potential range and
risk analysis of the sweet potato weevil, Cylas formicarius
(Fabricius) in Jiangsu Province. Chinese Journal of Applied
Entomology, 57(4): 963-972. [&iM, HILE, 2Bz, LTI,
2020. H#E/NGPTEVLIRRIETE AAR KU ITAG. N B ey
i, 57(4): 963-972.]

Gao YR, Zhang XL, Ben LJ, 2009. Occurrence and control of melon
silk borer (Dianphania india) Saunders, Agriculture of Henan,
2009(21): 18-19. [T, KB, AWM, 2009. AL
RAEPRG. MR, 2009(21): 18-19.]

He LM, Ge SS, Chen YC, Wu QL, Jiang YY, Wu KM, 2019. The
developmental threshold temperature, effective accumulated
temperature and prediction model of developmental duration of
fall armyworm, Spodoptera frugiperda. Plant Protection, 45(5):
18-26. [faIFitfy, BN, PREM, RBKOE, LXK, A,
2019. HEH ST A A T AL L AT ARG A T DI T
TFLRL. AEPRI, 45(5): 18-26.]

He SH, 2007. The isoaltion and purification of neem active
compounds and the biological activity of neem extracts to
Dianphania india motschulsky. Master dissertation. Hainan: Hainan
University. [fi] 459, 2007. ENBRZE 435S . alifk Kot 2R HE A% A
7o L 1 A 5 e VA O (3= R ST A PN |

Huang QL, Tian LX, Yang LF, 1984. Identification of Agricultural
Insects. Shanghai: Shanghai Scientific & Technical Publishers.
187. [BCHAK, HISLHT, B35, 1984, el R e, bifg:
LR AT 187.)

Huang ZD, Li HL, Fu MM, Peng JB, 2017. Prevention and control
for main pests and diseases of balsam pear in Fujian. Fujian
Agricultural Science and Technology, 2017(6): 46-47. [#EMI#%,
2t e, AR ER, 2017, EEA R EZR REN K
A BB, AR R, 2017 (6): 46-47.]

Nurkomar I, Pudjianto, Manuwoto S, Kainoh Y, Buchori D, 2018.
Multitrophic interaction between Cucumber moth Diaphania
indica Saunders, (Lepidoptera: Crambidae) and its natural
enemies. [OP Conference Series: Earth and Environmental
Science, 197(1): 012026.

Ju RT, Wang F, Li YZ, Du YZ, Chi XZ, 2007. Effects of temperature
on the development and survival of experimental population of
Parasa consocia. Acta Phytophylacica Sinica, 34(5): 466-470.
[FaEse, ER, ZERE, FFM, W2, 2007, XA
¢ ) e S T R B A K R AR B A DR AP AR,
34(5): 466-470.]

Ke LD, Li ZQ, Xu LX, Zheng QF, 1988. Host plant preference and
seasonal fluctuation of Diaphania indica saunders. Acta
Entomologica Sinica, 31(3): 345-351.

Kim MK, Kim HY, Seo DK, Yoon C, Kim GH, 2007. Insecticidal
properties of bistrifluron, benzoylphenylurea insecticide, against
cotton caterpillar, Palpita indica, (Lepidoptera: Pyralidae).
Journal of Asia-Pacific Entomology, 10(3): 269-274.

Kinue K, Norio A, 2002. Effect of temperature on development and
reproductive characteristics of Diaphania indica (Saunders)
(Lepidoptera: Pyralidae). Applied Entomology & Zoology, 37(1):
141-145.

Li WD, Cao HH, Yang YJ, Wu J, 2011. Screening of Dianphania
india Saunders and Diaphania perspectalis Walker. Shanghai
Vegetables, 2011(1): 63-64. [Z AR, UK, 1HHH, Rk,
2011, JICZH S5 B A% 4R B AR O B BB 3R, 2011(1):
63-64.]

Liu JN, Liu K, Peng ZQ, 2002. Research progress of Dianphania
india Saunders. Chinese Journal of Tropical Agriculture, 22(3):
70-73. [XIGFT, X4, FIEMR, 2002, IRARIERTITIERE. Mt
LBl 22(3): 70-73.]

Liu XD, 2016. Insect Ecology and Prediction. Beijing: China
Agriculture Press. 101-103. [X[i] %5, 2016. [ES 5 A 25 K 7l 7
. JbET: s EgRl AR 101-103.]



- 100 - R B 244k Chinese Journal of Applied Entomology 61 %

Mou JY, Xu HF, 1997. Insect Ecology and Agricultural Pest
Forecasting. Beijing: China Agriculture Science and Technology
Press. 11-12. [R50, #ritE, 1997. B HA RS L0l E difi
W, Jent: spEOVRH . 11-12.]

Peter C, David BV, 1990. Biology of Apanteles machaeralis
Wilkinson (Hymenoptera: Braconidae) a parasite of Diaphania
indica (Saunders) (Lepidoptera: Pyralidae). Proceedings Animal
Sciences, 99(5): 353-362.

Peter C, David BV, 1991. Population dynamics of the pumpkin
caterpillar, Diaphania indica(Saunders) (Lepidoptera: Pyralidae).
Tropical Pest Management, 37(1): 75-79.

Piao MH, Liu SZ, Li CY, 2008. Descriptions of three species larvae
of genus Diaphania (Lepidoptera, Pyralidae, Pyraustinae) from
China. Journal of Zhejiang Forestry College, 25(2): 235-239.
DFMZEAE, XUKE, Zhl%E, 2008, A EIBEFIE)E 3 Flghiidid
(5 H AR PR ). WTIARSAAR, 25(2): 235-239.]

Ren XL, Wu XB, 2020. Effect of indenocarb and other insecticides
on the control of cucumber and melon silk borer larvae
( Dianphania india ) Saunders. Shanghai Agricultural Science
and Technology, 2020(4): 127, 129. [fEBSHH, 2/MEE, 2020. B
BRI B BRI 4 2803, B RO R,
2020(4): 127, 129.]

Sareh H, Hamzeh I, Pyman N, Mohamad AS, 2014. Biology,
temperature thresholds, and degree-day requirements for
development of the cucumber moth, Diaphania indica, under
laboratory conditions. Journal of Insect Science, 14(31): 61.

Shi MW, Liu YW, 2019. Modern Pest Control Technology for Melon
Vegetables. Beijing: Chemical Industry Press. 338-339. [f1FHHE,
XIE3L, 2019, JRSEHE S R E BABAEA KRS, dbat: fb
STl A 338-339.]

Shi Y, Sun W, Dong H, Cong B, Bai HY, Lei CP, Hu FZ, 2013.
Threshold temperature and effective accumulated temperature for
Oedaleus infernalis Saussure. Journal of Shenyang Agricultural
University, 44(2): 223-226. [fi L, Fhill, WHE, MOR, FIIS%,
FHCT, HER, 2013, BRI R B R A R FA SRR
HIRFTT. B K254, 44(2): 223-226.]

Si SY, Liu XM, Wang Y, Zhou LL, Li M, 2013. Technical formula

=

for identification and control of Dianphania india Saunders.
Journal of Changjiang Vegetables, 2013(19): 48-49. [FlT} =,
XN, B, RRIHE, 2T, 2013, JRAE PN SRR AR
Fife. KITHESE, 2013(19): 48-49.]

Wang JF, Xu Q, Li ZF, 1988. Studies on the biological and
ecological characteristics of Dianphania india Saunders. Acta
Agriculturae Zhejiangensis, 14(2): 221-226. [E4: 18, %R, 2
FLIE, 1988, JNARUEA: W) FIAE AR R PE RS . WAl R
2 14(2): 221-226.]

Wang M, Wang XQ, 2015. Influences of temperature on the

development and life table parameters of a laboratory population

of Celypha flavipalpana Herrich-Schaffer (Lepidoptera: Tortricidae).
Chinese Journal of Applied Entomology, 52(3): 671-678. [ 4%,
F/NEF, 2015, JRLEEXSRE/NE R B IS SRR A fir k.
R HUER, 52(3): 671-678.]

Wen FC, 2007. Study on life habit and control experiment of
Dianphania india Saunders. Jilin Vegetable, 2007(2): 48-49. [
Jal, 2007, JNZEUEA: TG S PERF Y 5 BTG L 0. T MRS SR,
2007(2): 48-49.]

Yang SH, 2005. Enhancing efficacy of natural enemies of the melon
worm through strategic application of selective insecticides.
Chinese Journal of Biological Control, 21(4): 214-217. [ Ik,
2005. A B 8 1 A% R I R JTCAR R R Ry 42 T VR .
I EAYIGE, 21(4): 214-217.]

Yin H, 2019. Research on key technologies of prevention and
control of Diaphania indica in the Yangtze River Basin’s Facility
Vegetables Farm. Master dissertation. Wuhan: Huazhong Agricultural
University. [FHf, 2019. VI 5% 3 ) X R4 85 B 47
RHEHARMTT. WAAA0E . RO gl R ]

Zhang JC, Li RG, Zhang JM, Zhang CL, Gong XH, 2008. Integrated
control technology of Dianphania india Saunders. Plant Doctor,
21(3): 19-20. [FKAUHE, 2k, Kk, KARK, HHMH,
2008. JRZBMEZEGBIGHIAR. MWEEA, 21(3): 19-20.]

Zhang XX, 2002. Insect Ecology and Prediction. Beijing: China
Agriculture Press. 212-215. [5kZ£8%, 2002. L HUA= 25 J T 731
. dent: hERL . 212-215.]

Zhou FC, Gu AX, Zhou GS, Chen XH, Qi XH, Hong NN, Ren J,
Shao JZ, 2012. Effect of castor leaf alcohol extract on
Dianphania india. Chinese Journal of Eco-Agriculture, 20(5):
619-624. [JAfEA, BUEAE, JHA:, BRopds, FriRie, Ui,
A, BBAZ, 2012, BRI L B0 2R 28 WA £ .
o E AR AR, 20(5): 619-624.]

Zhu L, Xue SP, Li QZ, Zhao SL, 2013. Parameter optimization on
killing Dianphania india by using high-voltage electrostatic
discharge. Acta Agriculturae Boreali-occidentalis Sinica, 22(38):
118-121. [AH, BT, 25Resl, BT, 2013. AR
H A KRB R AL ias. vadbAl 24, 22(38): 118-121.]

Zong SX, Wang T, Tuo YQ, 2004. Developmental threshold
temperature and effective accumulated temperature of Holcocerus
hippophaecolus. The Global Seabuckthorn Research and
Development, 2(2): 31-34. [% A, £, JEA K, 2004, TR
AREE M Y R R AR R BRI, E BRI AT S
Tk, 2(2): 31-34.]

Wang K, 2023. Population dynamics and comprehensive prevention
and control techniques of Diaphania indica Saunders in
greenhouse facilities in Yangzhou area. Master dissertation.
Yangzhou: Yangzhou University. [ 2], 2023. %M #h X 15 it 2%
SRR IR RESh 25 B LR B BBk, Bibie3e. BM: 4
PNEN



