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Fig. 2- Daily oviposition & feeding, Coccinula elegantula feeding on the common pistachio psylla in two experiments under
controlled conditions (25°C, 555 % r.h., 16L:8D)
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Table 1- Developmental period & mortality of Coccinula elegantula feeding on the common pistachio psylla at different
temperatures & under controlled conditions (55+5 %R. H., 16L.:8D)

Pupa
Egg Egg Larve Larve Pupa Total Weight of
Te(lf(l;/tsl;re development  mortallity  development  mortallity d::(;]:l(;}:tsné;nt mortallity ~ development  Totalmortallity adult
- (days=SE) (%) (days+SE) (%) s %) (days=SE) (%) (mg+SE)
9.71+0.121a 3242a 19+1a 60.7243a
17.5 48 50 0 98
(100) (52) (2] 2
7.05+£0.202b 26. 5+0.829b 9.25+0.494b 42.71+1.38b
20 (100) 65 (35) 17 a2) [ 12) 88
5.65+0.154¢ 26.25+0.479b 7.75+0.25¢ 40.32+0.29¢
22.5 (100) 44 (56) 7.4 a3) 354 13) 86.8
4.165+0.001d 13.605+0.362¢ 5.85+0.13d 23.6+0.37d 2.785+0.06
25 (100) 23 a7 18.5 8) 10.9 48) 524 19)
2.577+0.001e 9.24+0.12d 4.43+0.092¢ 16.23+0.19%
27.5 (100) 50 (50) 0 () 5.88 (44) 55.88
3.262+0.001e 9.706+0.19d 3.85+0.113f 16.82+0.15¢
30 (100) 27.73 a2 13.7 (58) 0 (58) 414
3.174+0.265 8.17+0.254e 3.31+0.111¢g 14.160.14f
32.5 (100) 68 32) 6.27 4) 1.56 24) 75.8
3.199+40.125¢ 8.125+0.256e 2.89+0.111¢g 14.240.44f
35 80 11 5 [
(100) (20) () “ ’
F 496.83 301.23 198/17 576.75
P. value 0/001 0/001 0.001 0/001

oo ) eslizal b Kl 4o 5 (One way ANOVA) 4 b G 157 51 aslizal L baesls 0T .ol o 1SS sl Sl 550, Jot1s slas!

I e bl e SN VO e 3 i O350 b Llods asein S 2ie Cy,m L Ogtn o 534S Ll Sle Al plwil (10) LSD
Means in each column followed by the same letter are not significantly different in one way ANOVA, using LSD-tests at P=0.05.

ASJ}.\..‘(JS JA\S Q‘f:.’ d)‘.\fr:u' u!,,:,J.alS C.J‘,.‘;’ 43‘)'}) 4.1.\.(»' c‘_;j)\l 693 ).:J)Y 4&.\&7 u‘,:n—" J}.\?

o0 g A‘?\JQA)}%} L JMM r)Le :J.w‘-;LAAJ}.; 3 Aﬂ.\n‘ b.Caccinulaelegantula

Table 2-A mount of larvae feed on larval period, daily feeding insects & insect eggs Coccinula elegantula ladybeetle, The feeding of
pistachios psyllid & Alfalfa aphid black

Gross Mean of dail Mean of
. Mean eggs per can o y feeding prey Adult
Prey fecundity rate day +SE feeding prey by on larval longevit
+SE y = adult insect +SE . gevity
period +SE
Psy“‘l‘li 295.2+11.7a 5.65+0.36a 25.51+1.06 423422.9a
fymphs (12) (52) 12) 12)
Aph‘ﬁ 200444, 1a 4.4£0.52b 7.006£0.266 153.7435b 10
fympas (12) (53) (12) 3)
F 0.01 3.97 9.26 5.46
P. value 0911 0.049 0.001 0.001

5 eslizad U b Sike aulis 5 (One way ANOVA) b G 1l 51 salinad b Laesls BT L ail e 1SS slaas Sl 505 Jot s slae!

oo Ll gme Ol U0 o 53 28 0ge3T L Wledd asiie S xie Dy L Ot 58 534S olacn il . plnil (JO) LSD 5,
Al

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 & Alfalfa aphid black
Chesson (1978) preference model was used (n=22)

Coefficient+ SE P. value
Prey for larvae
Psyllids Aphids
. F=67.2
PSY““(iZ'gmphs 0.71x0.037b 0.29+0.037a P=0.001
. F=20.26
Aph“z z'ay)mphs 0.6620.05b 0.3420.05a P=0.001

5 estizad b b Kl aulis 5 (One way ANOVA) & b G 151 5l ealizal b aesls 5JUT .0k e LSS slaas Sl 00, s slasl
o2 Ll e MO e 53 i O3l b Blodds yaseie S rie Gy b Ciusy a 55 & ol Sl il ¢l /) LSD 2,
RGRE

Means in each column followed by the same letter arenot significantly different in one way ANOVA, using LSD-tests at P=0.05.

C. elegantula S ;90248 sl ;.UJ' Jode (gl 5 Came A W ol yl s
© by U o 5 Y (20) i S5 e J>le 03 dds enss 4 b e slaesls Sl eslizad b
b SSsaiiS ol gl (S5 dsdr 5 JolS St &lis) IS0 Ol 5 i S gy s J1 5
Joe 3l adss b SHeaiss ol 6l () Comer 231 15 TS V.Jﬁ.e W Jgons o Sloo, s 3 A
PUOPR) i a5 Lalls &3 Juilosli/osls V¥ /4 (GRR) o as Lallsl 55 Gasfesli/osts /44T
Oley e 9, VYA (DT) Cmer OAS 5l 33 Oboy ode FAAA (Te) oo /0 AY (1) 2al 530 b b ¢ Jei/oslo/osle

(F=J ) s 5 aralone 555/ela3le 1/08 (R) Como 2l 31 alize 55 5 55, /A (D) o S

g a3 53 YO (gles s ol J 1S Lyl y3 s Coccinula elegantula S ) g Aiis L;/.,\.'.} Jod> sbaasin -F Jyu>

Table 4- Life table parameters of Coccinula elegantula feeding on A. pistaciae in 25 °C & under controlled condition (% 55+5

r.h.,16L:8D)
Gross Net Intrinsic Mean Doubling capacity approximate

. . rates of . . for of Sex

Prey reproductive reproductive increase generation time increase  genmeration  ratio
rate (GRR rate (R time (T DT .
( ) (Ro) () (T (DT) (ty time (T.)

Psyllid
nymphs 1469 61.56 0.094 43.9 7.39 0.084 48.88 1:1
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L A g e gmdes 433 YV/O 5 YVIO 5l 1S 6 i Sl Ol pee pogandes 453 ¥ Loy L3 b e s el
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Conl odd S sk amys T 0 WL e Sl Gl SIS &S wy Jseme e A
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3 35Y (@35 s 5 A, s (Mehrnejad & Copland, 2006) 5,15 5ls gxe Sl o gedas 453 YY/O G YV/O
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23 o bl ayse glales e 3 OF U5 5l i egmedes 455 YO sles 3 C. elegantula S 550548 oS
o ol Dl i s sl zaS el O35 S @i AT 03 5 A 03 dsb 03 5ol s 4 SV glales
L3y 0§ S5

Loy res glos aals 53 WOT 31 o8 Wl Sl 155 oy S350 68 plin aiey SLaEL L3
Hippodamia variegata (Goeze) 35, \Y/\0 Adalia bipunctata (Linnaeus) (slacS;30iiS Ad;y 6,93 Jsb LS e
SobsS o553 ol S WAL e aug o> )3 33, VY/Y Coccinella undecimpunctata aegyptiaca (Reiche) 5 55, \Y/0
Oenopia conglobata oS ;350248 Ady o35 eomen 3L e Guisd opl 5 addlls 5,50 SHsaiss
S ol sd (5418 55, VY/AY Coccinella septempunctata (Linnaeus) 5 55, \¥/VV contaminata (Menetries)
Ldy oy Jsb L s (Mehrnejad, 2010; Mehrnejad ef al., 2011) L3l o S Sl 555 SHais
SHaasS cpl & Aoy o Sl bl ol et ey laSs0is sl 5l 5 SNk Coelegantula S5 50kiS
YO Gles U 1,5 Al axdly wpendos a3 YV/O 31 5VG glos Lol i 5o aney slagl s AL el Ll
rl Olmdy iy LBl b Lald 53 e AL GRIBL mube O LSy S ek )
a g ol axd 3l 4l L 48 ol ‘_;)\.lfvp'd Olyee 358 0 b aney Oty (59, sl F gl 51 Saia8
Rl @ls, @35 sluas (Parish, 2011) LS o 485 Joug sboey sy 51 &8 sl ol 10 51 2aS &S Sl ez 346YA0
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o Py U WIES. 5 V) IR VN EL{P VG S NSO VI SY (I D RTRR © SR5 [P ORI POV WU PV E
S Sl ey S 350l sl b anglie 55 SHsaldS pl el azildS 055 ol ol plnil Dlides bl
O. conglobata ;((p'd Y#4/V) H. variegata (V_SJ YSAIA) A. bipunctata S;30ieS iy cpl s AL e
(Arab-Hormozabadi, 2005; Atighi-Lorestani et al., X108 » 555 s oy53 53 (v.>'J YA+/Y) contaminata
2010; Mehrnejad & Jalali, 2004; Mehrnejad et al., 2011)
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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 (r,,) 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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