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cold tolerance of Nasonia vitripennis

GAO Fei'?, LI Yuyan®’*, WANG Manzi®, YU Menggin®, XIE Yinggiang',
LIU Mengyao®, ZHANG Hongzhi*, ZHANG Lisheng’* , Al Hongmu'”

(1. State Key Laboratory of Ecological Pest Control for Fujian and Taiwan Crops, College of Plant Protection ,
Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. Sino-American Biological Control

Laboratory, Institute of Plant Protection, Chinese Academy of Agricultural Sciences ., Beijing 100193, China)

Abstract In this study, we used the ectoparasitoid wasp Nasonia vitripennis and its host Sarcophaga crassipalpis to
determine the effect of pipecolic acid added in host diet on the development and cold tolerance of N. vitripennis.
The results showed that the optimum concentration of pipecolic acid added to the host diet was 2% . Pipecolic acid
added in host diet could reduce the fresh mass, dry mass, water mass, hydration and supercooling points of the
parasitoid larvae during diapausing or non-diapausing status. The fresh mass, hydration and supercooling point
were significantly affected by exogenous pipecolic acid. Adding pipecolic acid in the host diet could significantly
shorten the longevity of non-diapausing adults and reduce their fecundity, but no obvious effects on the develop-
mental period and sex ratio were found. Cold tolerance of the parasitoid larvae were distinctly enhanced by adding
pipecolic acid to the host diet, and the most significant effect was observed in the diapausing larvae. The results
demonstrated that exogenous pipecolic acid had a negative effect on the development of N. vitripennis, but it could
significantly elevate the cold tolerance of N. vitripennis, which provides a theoretical reference for further study of the
functional mechanism of pipecolic acid and improves the use of N. vitripennis in the biological control program.
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Fig. 1 Fresh mass of pupa (a), pupation and eclosion rate (b) of Sarcophaga crassipalpis reared on

diets added with pipecolic acid
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Table 1 Fresh mass (FM), dry mass (DM), water mass (WM) and hydration of Nasonia vitripennis
reared on the host fed with diets added with pipecolic acid (n=90)
¥ EE P JKA 3 /mg water + mg ! DM
o ¢ /mg FM THE/mg DM &K /mg WM Hydration
Diet EHr a4 = EHr a4 i 4 AR A 4 i 7 4 L E & T & 4
/INig ND /N D /g ND /N D /)N ND /N D /)N ND /N D

IEH FREEIH nd

1.9440.03 3.11240.09* 0.66=£0.02 1.39240.04* 1.2940.02 1.7240.05* 1.9540.04 1.24-40.01*
VRIMVRVEFR BRI IE nd+PA 1. 7140. 02 2.584+0.19*% 0.6240.01 1.

1840.11* 1.1040.01 1.41£0.09* % 1. 7940. 02% 1.20%0. 05"

WHRZE T Z 0455 Two-way ANOVA

S /N BOIRES
Nasonia diapause status
2 F A
Host diet

HHEAEH]

Interaction

F1,4=87.91, P<<0.000 1

F14’8:114. 37 P<O 000 1

Fl,g:54. 619 P<0.0001 F1_8:384.09 P<0.0001

Fy,3=12.08, P =0.008 4 F;,3=4.363, P =0.070 2 F;,3=24.93, P =0.0011 Fy,5=9.783, P =0.014 1

Fi13=1.846, P =0.2114 F;38=1.897, P =0.2058 Fi3=1.631, P =0.2373 F;.s=3.879, P =0.0844

D D5 - ND:ARRF - nd: 4 BUARL nd HPAFHLREH-HIRBERR . T[] < FORTEM T S/ NE ST S/ NEH L AA 3528 57 (P<<0. 05),
£ 7R WU IR 00 % S0 IR 00 G /NS VRN 2 00 R E RN 142 2 A 3R (1) /M AH HL AT |35 25 5 (P<<0. 05) .

D: Diapause, ND: Non-diapause,nd: Normal diet,nd+PA: Normal diet+ pipecolic acid. The same below. * indicates significant differences between

non-diapausing and diapausing N. wvitripennis in the same row (Tukey’s post-hoc test, P<<0.05). # indicates significant differences between N.
vitri pennis reared on hosts fed with or without 2% PA in the same column (P<C0. 05).

®2 FEERRRMIRERIEHE S/NEF® (n=060) EHENFELL (n=20) B3 m"

Table 2 Longevity (n=60), fecundity and sex ratio (n=20) of non-diapausing Nasonia vitripennis

reared on host fed with pipecolic acid

F#fir/d  Longevity

Bh /3% Fecundity

(B IE. 5 - o X - PEE (F/M)
Rearing method MEPE e Iil s ‘[Hﬁ T HpE: Sex ratio
Female Male Total F; Female Male
H R SR ) 4 /N ND-+nd 6.02740. 57 6. 0040. 86 311.40+141.10 252.304142.80 59.13=£61.19 8.25+5. 87
Tr MR IR BERR B 45 /Mg ND+nd+PA  5.3740.49* 5.25£0.63** 175.30£70.85** 151. 60470, 01 ** 23.70=£22.38** 8.81=£4. 90

D) FRHHURFR I S 3 RFR 19 42/ NG S R0 206 DR WE BRI IR 1H) A AR5 14 /NG AT LU B B Bk 35 28 57 P<<0. 01,

“ indicates significant differences between N. witri pennis reared on hosts fed with or without 2% PA in the same column (P<Z0. 01).

®3 FEAMDRMIREERNERE &/NMELZFHH (n=90~100) K327

Table 3 Developmental period (n=90—100) of non-diapausing Nasonia vitripennis reared on the host fed with pipecolic acid

KRB /d Developmental period

(GRS

Rearing method b ZE R ) U6 41 BRI
Egg to defecation Pupa Egg to adult emergence
H R FE ND-+nd 7.4440. 54 7.44+0. 54 14.89+1. 07
TR MR BE AR ND+nd-+PA 7.50%0. 56 7.45+0. 80 14. 9240. 99
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Table 4 Supercoiling points (r=30) of Nasonia vitripennis

reared on hosts fed with pipecolic acid
WA HIE/C(=30) SCP

Al Diet LB £/ i A AN

ND D
1E % PRUEIE nd —21.440. 4 —23.140.1*
IR IE PR BRIEH nd-PA  —21.540.3 —25.2+0.8*

W ZET5 220455 Two-way ANOVA
S /N EOIRES
Nasonia diapause status
%j{ﬁ*‘»l» Host diet F1,33:3. 105, P=0.081 7
FHHAEA Interaction F1,53=2.99, P=0.087 5

D FoRARAE /N S A 4 N SCP RAT 3255+ (P<<0.05)

* indicates significant differences between the SCP of non-dia-

F1,33:20. 48; P<O. 000 1

pausing and diapausing Nasonia vitripennis (Tukey’s post-hoc
test, P<C0.05).

100 -
[ W
] i
= F60f
o
%2 aof HEBERTHL T
» —e— D+nd 572.5h
20+ —&— D+nd+PA  908.6 h*
0 1 1 1 1
1.0 1.5 2.0 2.5 3.0

Log (hour) b

WAL bR AL B AEIEA T R I S ATRT AT T 0 $ckede . A IR RS IR I P ERER(=90),  FHEUFERT ]

(LTs) F/NRFRAR . ¥R A B2 57(P<0.05)

The exposure time is logarithmically transformed before nonlinear regression analysis. The data are means+SE (#=90). LTj, values are

expressed in hours. * indicates significant difference (P<0.05)

2 AFREEEFEMRM 2%RIEESE AT &g (a) MiFE £/ E (b) ERIB(—20C ) THEFE
Fig. 2 Survival rate of non-diapausing (a) and diapausing Nasonia vitripennis (b) reared on hosts
fed with or without 2% PA at —20C
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