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Fig. 1- Relationship between temperature and rate of development of Coccinula elegantula from egg to adult at constant
temperatures. Rates were computed as reciprocals ofdevelopmental periods in days
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Fig. 2- Daily oviposition and feeding, Coccinula elegantula feeding on the common pistachio psylla in two experiments under
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controlled conditions (25°C, 5545 % r.h., 16L:8D)
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Table 1- Developmental period and mortality of Coccinula elegantula feeding on the common pistachio psylla at different temperatures and under controlled conditions (55+5 %R. H., 16L:8D)

Total
Tempture Egg Egg. Larve Larve Pupa Pupa Total mortallity Weight of
(+0/5) development mortallity  development  mortallity development(days+SE) mortallity development adult
( days£SE) (%) (days£SE) (%) (%) (days£SE) (%) (mg+SE)
175 9/71+0/121a 48 32+2a 50 19+1a 0 60/72+3a 98
9.71+0.121a (52) 2 @)
(100)
20 7/05+0/202b 65 26/25+0/829b 17 9/25+0/494b 6 42/71+1/38b 88
(100) (vo) (12) (12)
22.5 5/65+0/154c 44 26/25+0/479b 7.4 7/75+0/25c¢ 35.4 40/32+0/29c¢ 86.8
(100) (56) (13) (13)
25 4/165+0/001d 23 13/625+0/362¢c 18.5 5/85+0/13d 10.9 23/6+0/37d 52.4 2/785+0/06
(100) ) (48) (48) (19)
275 2/577+0/001e 50 9/24+0/12d 0 4/43+0/092¢ 5.88 16/23+0/19¢ 55.88
(100) (50) (44) (44)
30 3/262+0/001e  27.73 9/706+0/19d 13.7 3/85+0/113f 0 16/82+0/15e 41.4
(100) (72) (58) (58)
32.5 3/174+0/265 68 8/17+0/254¢ 6.27 3/31+0/111g 1.56 14/16+0/14f 75.8
(100) (32) (24) (24)
35 3/199+0/125e 80 8/125+0/256e 11 2/89+0/111g 5 14/2+0/44f 96
(100) (20) 4) 4)
F 496.83 301.23 198/17 576.75
P. value 0/001 0/001 0.001 0/001

Means in each column followed by the same letter are not significantly different in one way ANOVA, using LSD-tests at P=0.05.
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Table 2-Amount of larvae feed on larval period, daily feeding insects and insect eggs Coccinula elegantula ladybeetle, The feeding
of pistachios psyllid and Alfalfa aphid black.

Gross Mean of daily Mean of
Prey fecundity rate Meg; eggséper feeding prey by fele:iigf p:?; ((1)n Ioﬁ‘delc;[t
+SE Y= adult insect +SE e gevity
Psyllid nymphs ~ 295/2+11/7a 5/66+0/36a 25.51+1/06 423 +22/9a
a2) (52) 12) 12)
Aphid nymphs 290+44/1a 4/4+0/52b 7/006+0/266 153/7 £35b
12) (53) 12) @) 192
F 0/01 3/97 9/26 5/46
P. value 0/911 0/049 0/001 0/001

Means in each column followed by the same letter are not significantly different in one way
ANOVA, using LSD-tests at P=0.05.
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Table 3-Preference coefficient of adult ladybird Coccinula elegantula ,for thecommon pistachio psylla and Alfalfa aphid black.
Chesson (1978) preference model was used (n=22

Coefficient+ SE

Prey for larvae P. value
Psyllids Aphids
. sv/Y F=
Psyllid nymphs
oY) 0/037b £0/71 0/037ax 0/29 ey P=
Yovs F=
Aphid nymphs
P (VV); P b 0/05 +0/66 a 0/05+0/34 o0y P=

Means in each column followed by the same letter arenot significantly different in one way
ANOVA, using LSD-tests at P=0.05.
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Table 4- Life table parameters of Coccinula elegantula feeding on A. pistaciae in 25 °C and under controlled condition (% 55+5

r.h.,16L:8D).

Gross Net Intrinsic Mean Doubling capacity approximate
. . rates of . - for of Sex
Prey reproductive reproductive T generation time increase  generation  ratio

rate (GRR) rate (Ro) (') time (T) (DT) (ro time (Tc)

Psyllid

nymphs 146/9 61/56 0/094 43/9 7/39 0/084 48/88 1:1
Z v

Loy 4 B ey Jseme Jow 34 b ko 4 3 YO BIV/O ples anls s C.oelegantula 55008
oy oy 3y Slales sl 51 i wgndi a5 WO gles s ol L, 0535 5 o 5 S e Oljes AL s
os (53l b cils (65 5m0 o e 5 0L 28 0 i pl SLAL (e genadon a3 T B Ly 20550 el
sty Gy VNP g 53 YYIO (slos 53 Ay 6553 1 5im pr 4S(S55bs A el S o plm ol LS5 0553
L A 3 ek a3 YY/O 5 YV/O 51 2aS o i S Olpes peseeder a3 Yo glos 53 b e s el
g bos Lol Aol oo v gedis 4 3 YY/O (glos 51 2l Sl wgaedis a3 To (glos 53 S550048 A 640
ol Sl el a8 50 L ol o ol ol 15 Sy p 03) et wsendor ax 3 T s gds 6 he ) U
Mehrnejad and ) sl sds (55158 o sk 53 Yo 50 Wil o ShauiiS ol JKS a8 atey Jgeme Joe L
Slos 3 JolS e i 55 B o35 5l oy ol SO sed 5 LS 0550 0l S3 o155 bl .(Copland, 2006
YYD B YV sls 3l Jewy slreysy Ldy S 5 3L 0 55, VO o SKle jsba (BIS oo am s Y0) ot
05 ot 5 9y S ged 5 Ay S .(Mehrnejad and Copland, 2006) 5,1, ;ls jae sl& o gaedes a2 53
LS Ol i 05 a5l Sl pme Cale 55 sk 453 Y B YVAO les als s C.oelegantula S saias
Glabes 3 g alesl spe glales L 53 OF 055 5l 2 wsed 4> 53 YO gles 3 C. elegantula 5 5uiss
S5 5S bl Dlim 5 Sl S 0l 055 S i Land 5 A 0550 Jsb 035 5 ebsS s 4 5L
25 5o
Ly ey oled by 53 LOT 51 a0 S Wb cdle st oy Ssadas £ ke s glagl s

Hippodamia variegata (Goeze) .5, \Y/\0 Adalia bipunctata (Linnagus) (slacS 5 siiS A 0,93 Jsb LS o
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SolisS 0,95 b aS Al 0w sles 53 55, VY/Y Coccinella undecimpunctata aegyptiaca (Reiche) 5 55, VY/0
Oenopia conglobata  (slacSuiasS dd) o5 omes A3l o Guiosd ol 53 adllas 5,50 SHedlss
S cl sl 550158 55, 1Y/4Y Coccinella septempunctata (Linnaeus) 5 55, V¥/vV contaminata (Menetries)
Liy ey Jsb L a (Mehrnejad, 2010; Mehrnejad et al., 2011) Ll o S L 3550 Sediss
SHadiaS ol &S g Sl @ Lol cl Sl fony glassias sl sl 5 oYk C.oelegantula S5 50
YYO bos U 1,5 adl andls genda a5 YV/O 51 5YG los Lol 5 ps aney sbagl s AV cdls LUl
ol Olidy g GEL b lauld 5o ppmes il GRI modie O L S Gegede a2
g ol axd 3l Ll LGS 6)‘3~§¢->"J Ol 335 ol weg Ot s gy s, gl 51 Ssias
ol W55 @55 slaas (Parish, 2011) &S e adis oy Slaes sy 5145 ol a3 51 a8 4 el sy 346Y90
L C. elegantula o548 4 das o 0L ol cpl ol Cowsay 055 O/F ey Jsame o 5l 40 di b S 5tiS
el la 5w el 51 OT R0 4 ol 65 e (T 315 5 S, Sl Aty Jsene s Sl 4dis
oS 1 ey G502 b b aelie 53 S35AS (pl el 4Bl (55 55 w0l plnil Sl b
O. conglobata ez YPA/V) H. variegata (¢ YPAA) A bipunctata S;suiiS aaly pl s AL s
(Arab-Hormozabadi, 2005; Atighi-Lorestani et al., L1058 » 555 s o533 o (¢ YA+/Y) contaminata
2010; Mehrnejad and Jalali, 2004; Mehrnejad et al., 2011)
a3 VWA ey Jsame o 5 0diS b S552iS )l JolS o0 B 055 Ay S 5L 350 ol wiln]
Sl 3l 2 ol Bla= &l ((2006) Mehmejad & Copland liviss olul o i 635 e o sandas
Sl VU ol bl cpioman 5 pogredes 453 VOVY 508 O S atn Jseme fowo o3be 5 5 Ol i A,
Sl VU ol alad S s o 5wl sdd 3018 pesende a5 T 1 VL Sles iy Jsene e
Srere foew 5 SIS ol 5ol Jilas wliad aslis il e gedis 455 Y0 51 5YL Celegantula ' saias
Sz 53 533 e 45310 350 3 s @ plaml WS g sl SIS (pl oS das e OLES aiy
(s 433 VV) opmls glos 55 atey Jsame oo n OF LK &S Jl= 55 S Ay Ll es OF 51 5ol
ol JKa gl b gy 3 i (YOP/Y) S350 ) sl 0l 3L g peome momen A3l o L) 4 305
Slr Gl 36 pamme Loy e s ol Jile Gkl 035 VL Ak e (AN sty Jgene Jom
Spd g ges SU5 s J S sladel s o i ol 3l eslaad gl de Cawe S Coelegantula S saias
Lle Sl S LS aliss Rl 3,90 BE Salsl 93 o doslia
Exochomus s A. bipunctata H. variegata O. conglobata contaminata ,C. undecimpunctata aegyptica
3L S b gl Pl 551~ FHES Sl L paems oS das s 0L nigripennis (Erichson)
(Jalali, 2002; Mehrnejad & Jalali, 2004; Mehrnejad et al., ool 4y Jsons Joy SIS la S50 L
S39S (lp Comar I SI3 E 5 el O ek e 5 il 5200 O blize Laly, o8 51.2011)
VY win Jgeme Joo 53 juell cpl Sl il s ates Jsems L 0f K2 51 S C.oelegantula
adl Sl e sy esle/esle +/0QF danlllas 5,40 SHsaias s 5 (Mehrnejad & Copland, 2006) <ol 59 y/esle/esle
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E. nigripenis «(+/\A) C. undecimpunctata aegyptica « (+/\A) O. conglobata contaminata , (+/\A) bipunctata
(Jalali, 2002; Mehrnejad & Jalali, 2004; Atighi-Lorestani, il . 55 55/e3l/esle (+/YY) H. variegata «(+/)%)
Ldzxs (1988) van Lenteren and Woets alzl, -l ;5 .2010; Mehrnejad et al., 2011; Vahabzadeh et al., 2013)
() Cmar Sl 531 15 353 0T (K555 sla Sl Oloe 5145 ol Gipn 2330 S5 d g S35 ol S 45
Gl saias Jalali (2002) Sldlas elel 5 b OF Olbswe U S gl 2ol ol Slads 51 V0 L (g slons
Sldalie A3l o0 AL pistaciae gl awle S5 J S Jole Jle o 5 lacle 3wt Jsems Jou SIS
S b 5wl sl b ol 0l Jab Jsb s SdniS il glaai S &S das e 0L b ol
Fomre Joms 2l 03 1 ol (20 Sde (al b 03 iy olS o8 Sl Jb- 53l as o e 51
Caie a0 G ey oL 2 Jls DST 0533 5 e o i ol 2> (Mehrnejad, 2001, 2003, 2010) 51> 4y
Lol iy Sl 3 bie Comez Ll £ 3 0500 53 ey ek Olads Sl (ol |5 050 o puies
.(Mehrnejad, 2010)
w85 Y s 03 S RAN g8 ar S sy S ol JelS ol oS s DL Sl e 5 andllas
S350 oS ool &5l e padsn 303 A g ol 28 (Slhas g & S diy e Sl Sl 6 R
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Abstract

The common pistachio psyllid, Agonoscena pistaciae Burckhardt & Lauterer is known as the
major pest of the pistachio trees, Pistacia vera in Iran. The coccinellid beetle, Coccinula elegantula
(Weise) was reported as a predator for A. pistaciae in pistachio orchards. This study was carried out
to determine the thermal constant and lower threshold for the C. elegantula under controlled
condition (constant temperature ranged 17.5-35°C, 55+5% r.h. and 16:8 L:D). The mean for each
temperature, lower threshold and constant temperature were all calculated from the pooled data of
female development time from egg to adult exclusion. The theoretical lower threshold and thermal
constant for development estimated. The lower threshold was estimated 11.7, 14.3 and 14.4 °C for
egg, larva and pupa respectively. The lower threshold for complete development from egg to adult
emergence was estimated 14.9 °C. The thermal constant for egg ,larva and pupa was estimated 59
,151.5 and 59.5 degree-days (°D) respectively. The degree-days (°D) required for a generation (egg
to adult) was estimated 256.4. In present investigation, life table parameters of C. elegantula was
studied in the controlled condition (25£5°C, 55+ 5% r.h. and 16:8 L:D) feeding on A. pistaciae
using QBASIC program. Based on the results, the intrinsic rate of natural increase (rm) and finite
rate of increase was obtained 0.09 and 0.07 (female/female/day). Doubling time and mean
generation time were 7.39, 43.9. Net reproductive rate and gross reproductive rates were 54.85,
39.36.

Key Words: Coccinula elegantula, the common pistachio psyllid, Agonoscena pistaciae, biological Control, thermal constant,
population growth parameters
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