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Abstract

Alfalfa weevil, Hypera postica Gyllenhal, is a key pest of afalfa and widely distributed in afalfa fields of
Iran. In early autumn, the firs adults of H. postica arrive in the fields where they steadily increase their
populations during autumn and following winter. To evaluate the impact environmental factors including
temperature on the survival of the weevils, this study was conducted to measure the levels of variability in
supercooling point and cold hardiness in the weevils. Overwintering adults were collected monthly from alfalfa
fields on the outskirts of Karaj during the autumn 2011and winter 2012. The supercooling points and survivorship
were studied at sub-zero temperatures from -5 to -13 °C for 210 minutes. The average supercooling point ranged
from -14.4 + 0.68 in October to -8.8 + 0.80 in March. Mean supercooling points for H. postica adults were
significantly lower in autumn (-13.4 °C) comparing winter (-8.6 °C). Insects survived after being exposed to -5 °C
in all months. The mortality of the adults increased with cold intensity. The percent mortality for adults treated at
-11 °C was approximately 89% in November and December and reached 100% in January and February. The
range of LTso values varied from -5.7 °C (highest) to -8.6 °C (lowest). Results showed that adults could not
withstand the temperatures below the supercooling point. It is found that the cold intensity around supercooling
point could cause 80% mortality. It can be concluded that as the ambient temperature in the field approaches the
supercooling point, it tends to be detrimental on H. postica population.
Key words: supercooling point, alfalfa weevil, Hypera postica, cold hardiness, diapause, overwintering

5 e 53 Sl pl 35 e o ges Ol 5 O ) IPRYH
S dgame Jsl o 250 0 C2S A S bLE > Hypera postica Gyllenhal < 5 o sb = s
5 JlS ol i (Vojdani & Daftari, 1963) 5, oo GoS i Gl plos G a3l ol J-

AYAYA/YY <0y OYAY/E/Y0 sdl s


mailto:moharami@modares.ac.ir��
mailto:moharami@modares.ac.ir

J‘Lg‘;l)*:*’)JJL“’”‘LQMQ‘)::*;}L‘)“J"’JW)J’)}i;;“}"“ﬁé‘)‘:"”’ A

Ol bl ol glales a8 S50 0T L 1 55
S Leol e 30 S Sley e 5 ol
(R SR B L PR T v ST [ SR g
5 ehosn la,Soly (g gay Sl 1 ol e
Sl 2l oo 5 oS W S5 5
Slasbas p Sege 51 S Olews sleasl gubais
035 a5 )y by Ol oo Ole e
Sl obre olgSa Ly oo e la ol bl coal
b ol i el el =Sl
b s, 15! (Nedved, 2000; Hao & Kang, 2004)
35 Bl ol ol 53 55 Lo 4 Dl 2 oo Dl
S0 S e lsl oS Lls) LTe i 2l
S i ele o o Olse oS 610 50 (3550
(Turnock & Fields, 2005; 5,5 o |3 o, 3,50
.Soudi & Moharramipour, 2011; Saeidi et al., 2012)
Ole 5 sboail gaeli Bl lagsy s onl il
2 ammiy sk e JoS Slde le 4 oS
Ll B oole go 31w gonds (gam 35 ho 3 slales

S S B NSIESTARALE

\AJ':JJ 9 :ly

X305 $oslpezr
g s e OIS O3 WS
ST Y il B e slasle b slale &y sy
i ol 53 Wy (S Ve gam s gl
5 Ol Gan 3o (S gl J g s i
Clasie a5 el JLS A3 e S Gl
gLl 5 B —s 00001 08" ( Jl_s Yoo ovt YY"
Gadai (S eslusl shiens (s e Iz VYOV
RN Lg)ﬂc_a;,- bo s @ sl ol e s sl
Moo a0l o35 5 Al Shisyse glaass

.J)..:

Sl o g GS Sl i e b S e slas)Y
S el s glace de 5l
ol o Ol 4 Ll (DeWitt et al., 1969)
b Sleds (Campbell et al., 1975) LT o sleia
@ Sdhes SRl 4 e Nl 0t (pl S48 )
(Berbrret & McNew, 1986; 5 3 oLS ol 5 bsle oois
Wilson & Quisenberry, 1986; Summers, 1989;
el gdllw s Slkas s Hutchins et al., 1990)
5 b 5 Blickenstaff et al. (1970) Law 55 ol
23 533 5 ol psba el ek e S35
e 38 3 s 350 o s ke
Wl Ol i 5 i 4 das e 0L i ol
St Jaulsl 3l 563, S5l Al 53 s gl
Ol ol gy e il 3 by 4 ole £-0 dewy
gol— 4 ola 531 5 OLT 53wl 353 Sl A Jels
3 di as i 55 Sl Sl G 5 W3S e anin
5 Ol 3 s (S S e 5 S
D 2ol Sl 5 els ol ol Addias
O 5P 5 05 s Ol s 3128 gal>
S a0l Gl ey SR S Ak s 50Y 4
e S o)l ol Cogaep s a0 e
Olee Sl (Serd, 1988) Cowl Suuds 4 g Jl
Ol Comez o Jlg o3 el sl glas Y
s ilosls plonil Qs 53 1y S pe5055 o LS
J=el8 ol i e Ol e il ()N ol by syl
S O s 250 e & Cd O A8 Sl
s i s b an Jraond Ol (s 2
SAS Sl (g0 it Ok w g4lail,
a5 oy dm Jlw Dl s S Sl
Ak e
ool Ll Cﬁjswjldiiu:y.éo\mﬁ
SSA55 Al Jdime bl oSUe St oS



\al

Sy ot 30l gogb oKaws opl glos s S
D3 ks $4 3 1/0 o 8 L by e &S
G4 5 =Y0 gles 4 4V (glos 5l 5 AS o 5 adds
Gl alYe a3 el b o e sk
Pl 0T 5l e oS (glalas A o S 0 i O
3> o o Les & ol S sl S oAl N

(Lee, 1991) Wi -pwd slasil (gabats Ol goas

by 43 Jooud (5 5505101
35 ey 4y DL IS ey JalS Sl i o
Ga—=33-10 sV VY 4~V -0 gl ales
B R B NN ESP RSP
sladdyd 215 6 0 V) elS (g0 i sae £ oo
S GCE TR A NI WY W@dﬁ&guj
.(Powell & Bale, 2005; Worland et al., 2010) L& b S
0305 5,3 e el o s e sl (s
L esdo oz +Y e JKws glos 5 LS

G4 ,5 /0 g;pﬂt_g@).x_?a_gj_léiajj_aél_u

\WAY (1) XY Oyl el i ezl (g0l

s 5 ol SeMb
Kl 5l 5 5y e bl o LoD
o iils (g3,0liS (geuLills s Bl S bdlse
0r2 oV N E" ( JLad YO0 EA YY" Dl 4 Ol g
Ao S A s el 1 e VYAV Gl B S
e 9 65 3 glaeke bl ga el bl
Sl 5 s Jlw glals op 55w AT4-4)
0 S S ele aw cpl s edicld sles Bl

O U8 55 s 2553 VWY 5 =Y

oS Ol i slasmil galai (5 S0 5100
u_;;@ji@.? JolS Sl i Ole 3l cols ja o
5 bl slar jsbay o i 1 0-Y e slias @l
& =S o310 Neven (1999) 5, L Lol slesuil gabais
SISl oy S S0 i smiies sk s S
C]a.w L ks s (Testo, model 177-T4, Germany) Les

P T G YL S i B W S W

JL.» (Binder GmbH Bergstr, model MK53, Germany)

oKZ_.wJA._{WJUCA_xS

25 -
;(320-
-
£ 15 4
Z
s
2. 10 -
g
H

5 4

0 4

-5

Oct Nov

Dec
Months

Jan Feb Mar

53 1308 S melidlpn oKl ST il U e slasle b lale (slos (408 5 oKk iy - S

O e oKl (g5 aliS (geaLisls S4e )30

Fig. 1. Maximum, average and minimum of monthly temperature from Karaj Meteorological Station located in the field
of Faculty of Agriculture, Tehran University, from October 2011 to March 2012.
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Fig. 2. Changes of supercooling point (SCP) of overwintering adults of Hypera postica from October 2011 to March

2012.
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Fig. 3. Mortality of overwintering adults of Hypera postica from November 2011 to March 2012. Mean with the same
letters are not significantly different at the 5% level by Tukey's test.
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Table 1. Changes of supercooling points, LTsy, LTgy and their confidence limits of overwintering adults of Hypera

postica from October 2011 to March 2012.

Month SCP (°C) LTs (°C) 95% CL (°C) LTg (°C) 95% CL (°C)
October -144+0.68 b No data No data No data No data
November -134+0.73 b -86¢C (-8.5, -8.6) -10.0b (-9.8, -10.5)
December -125+0.71b -84c (-8.4,-8.5) -99b (-9.6, -10.3)
January -88+0.55a -57a (-4.6, -6.2) -87a (-8.3,-9.6)
February -8.2+0.60 a -6.0a (-5.7, -6.3) -79a (-7.7, -8.4)
March -88=0.80a 75b (-7.2,-1.7) 9.8b (-9.5, -10.3)

SCP = Supercooling point; CL = Confidence limits.
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