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Table 1- Developmental period and mortality of Adalia bipunctata feeding on the common pistachio psylla at different temperatures and under controlled conditions (55+5 %R. H.,

16L:8D)
Temprature Egg development Egg Larve Larve Pupa Pupa Total Total
(c” (days+SE) mortallity development mortallity development mortallity development mortallity
(%) (days+SE) (%) (days+SE) (%) (days+SE) (%)
17.5 4.88+0.04b 23.62 15.88+0.31a 23.63 10+0.21a 9.52 30.86+0.41a 56.57
(n=127) (n=55) (n=42) (n=38)
20 5.017+0.04a 26.02 14.27£0:14b 8.88 8.05+0.0985b 0 27.33+0.17b 33.91
(n=73) (n=45) (n=41) (n=41)
22.5 3.71+0.04c 34.97 11.9240:14c 26.41 6.49+0.15¢ 0 22.12+0.18¢ 61.79
(n=143) (n=53) (n=39) (n=39)
25 2.96+0.04d 3.67 8.13+0.09d 22.05 5.10+0.05d 11.32 16.22+0.12d 37
(n=109) (n=68) (n=53) (n=42)
27.5 2.70+0.02e 4.23 6.59+0.09¢ 10.93 4.39+0.06e 0 13.68+0.08e 15.21
(n=71) (n=64) (n=57) (n=57)
30 2.95+0.07e 36.54 6.86+0.19¢ 12.24 4.11+0.08f 13.95 13.92+40.20e 63.75
(n=104) (n=49) (n=43) (n=37)
325 100" 6.15+0.108f 28.26 3.70+0.09¢ 0
- (n=92) (n=46) (n=33) - -
35 - - - - - - - -
P value F=453.41 - F=610.26 F=432.56 - F=1327.53 -
P=0.001 P=0.001 P=0.001 P=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.
*46 new image larve (3h old) was transfer to this temprature and experiment was caried out.
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Table 2- Weight of adult Adalia bipunctata feeding on the common pistachio psylla at different temperatures and under controlled conditions (555 %

r.h., 16L:8D).
temperature
()
17.5 20 22.5 25 27.5 30 3255 P value
Weight of  0.22+8.67 0.17+10.66 +8.83 +10.16 0.19+11.63  0.23£10.20  0.25+10.39
F=28.64
adult g fcde 0.20f 0.18¢ ab be ae P=0.001
(ug+SE) *(n=37) (n=40) (n=39) (n=42) (n=57) (n=34) (n=32) s

Means followed by the same letter are not significantly different in one way ANOVA, using LSD-tests at P=0.05.

w— 0|y Developmental rate)
Linear {Developmental rate )

0,09

y = -TE-05x? +0,0051x2 - 0,1144x + 0,856
0.08 1 R2 = 0,9958

0,07 -
0.06 4

0,05 -

0,04 i T=131°C
K= 200 "D

0,03 4

Developmental Rale (1/days)

0,02 - y = 0,005x - 0,0658

R* = 0,9861
0.01 A

0 5 10 15 20 25 a0
Temperature (°C)
Lyl 5 5 Ay Jsers Jows 5| wdi5 L Adalia bipunctata |5\S s o> b G 50 A e 5l A, 5 s e LY S

Gay 6l js cslu VP LTS a)p,.w,;oo:l:ow.;g,.;_,b, ol gbs) s J S

fig. 1- Relationship between temperature and rate of development of Adalia bipunctata from egg to adult at constant .Fig
temperatures. Rates were computed as reciprocals of developmental periods in days (sample sizes (n) are given in Table 1)
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2- Daily oviposition of the two spotted ladybird, Adalia bipunctata feeding on the common pistachio psylla in two experiments .Fig
under controlled conditions (27.5°C, 55+5 % r.h., 16L.:8D)

58 Lyl i g g g a3 55 YV/O (503 5 @iy J gome o 51 4355 b Adalia bipunctata (S5 Jgder s\a S5 9 -Y s
R "

Table 3- Life table parameters of A. bipunctata feeding on A. pistaciae in 27.5 °C and under controlled condition (% 5545 r.h.,

16L:8D).
'GRR Ry o ‘T DT A
291.26 207.75 0.172 30.98 4.024 1.187
'Gross reproductive rate 4 Generation time
% Net reproductive rate ° Doubling time
® Finite capacity for increase

* Intrinsic rate of increase
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QA b esendor a3 Y BVIO Sles als )5 AL bipunctata S 350088 LSy 0,95 s ) CL.J bl 2
Al A s RISl s alS 0T Ads e)ss s Bl L Al eSS Salbse b atey Jpene oy
350 53 andllas pl ol a)ls Cllas (Y00) OLISen 5 (Pl Sldllas mls b sy &5 55 il s ole
Soore Jom 2lle 250 G0 e sembes 453 WO B YV/O sles o35 53 A bipunciata oY el 5 iy ey
s YW B YT Lles esgdeme 53 | Oley oS (Yor8) 00 5 S slas i b Gy VVAY B $/08) ey
L34 05, oy » Myzus persicae Sulzer 1776 5 Acyrthosiphon pisum Harris 1776 axi &5 55 (S35 (po gomdes
Smith, 1965; Montes, 1970; Obrycki & Tauber, 1981; ) (55, VH/Y B A/Y) dime slo sl 5158 L e
S30iS Wlam 315 4 by Yol g OVl sls dilles daass Lo 3l i3 (Lanzoni ef al., 2004
AL SHalaS Sle 5 s s dal b pes 0 5e

s (Omkar & Prevez, 2005) Gl ol b e baazs o ges SIS0 SO (gladaiins 855008 &S ol 3525 L
e Sl 08 b (gl gy S3pAiS e 5 S e e e 0L e ple G BISTL ol G alis
Olje 53w Jolse 51 (SO 5 e i (S ol and Cilie glaai 8 51 aS ool Slos 51 S aiey Jsome
AL eSS pl oS

A gk 23 T (gles 55 (glalai 53 S5AAS WB e 5 S Oliee Geios cpl S el
S 38 Olpe (T00)) Pl ey (pl 5o Bl 5,8 laass Gugpedis 4050 TT/0 (Slos 53 5 ooy 355 Ol
s b e Memullen 5355 5 & 305 e pedd g8 Vo o 3 (S 0 3) (slala g 535S sl
Ul sendor 4 3 TY (glos 53 SdliS (_sLAv}.J aS L ys Coccinella novemnotata Herbst S 5 g aiiS
S350 slagss (Memullen, 1967) 538 3ol W'l 53 gl 35 0 5138 b 0T W 5 S i
e S35 05 3, ¥ Sl e e s mals b 6 Al oS pl b g 453 VYO (sles s (glakais 5
03 G Gaies 0 S WS ) w51 s i) G Sl 5 A 0dS 5 S5 kS

OF ol 3L g yeme 5 oot 4253 VoA wiy Jsane o 6l 1y Sl B Sl LIS 5 515 4
W) ol mles sliad el aslis .(Mehrnejad & Copland, 2006) Wiles sed 55155 45535, YFY/SA |,
a7 b o s Oy Jpens oy i Con 53 0T nab SIS L (lala 5 S5 52 (o s 453
Ol 55 S35 5355 A Jyame Joms e boad blsl 53 GSLSE (pl s S Ol 501 Bl el 035 Sl
Jot 358 S35 sed 5 Ly Sll 4 e Sl s 8 Sl Sl bl s im S e by
laladl 33 S 5AS (Caank Bl b 53 5 pl S e ST SOSCE l 51 a5 1 s Cleb wiey Jgene
il MR 3 @y Jsame o 3T (gl e SIS

(4 ,5=335, Yo o) A bipunctata S 550238 5 (45355, YWY/IEA) wig Jseme Jos SO~ 5L g o deolae
romed Lo OF JISCE 1 28 S5 5UndS sl 5 Ay 0355 feST (5l L 250 Glo S §samme 4 a3 e 0L
s (Mehrnejad & Copland, 2006) 55, V#/* A L sedes 4553 YV/O (glos 3 ates Jgome Jomy Jos G033 Ik
les 53) WL glabes 5o Jlm e 55 il e 505 WW/PA oo Les opl 3 (sl 53 ST5uldS Jud G050 Job

! Development threshold

YoV
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gldads 95 SsiaS Ls)}hl)' 9 dy bes 50 0K a.>|}..»LA‘,

a5 YO sl b O SIS Jy dilad 555 (S5 0p55 heSS 4 536 S35 ol (Lesendes 453 YY/O
Slaole 53 &S iy 0 B3 4 5 5 oy ((Mehrnejad & Copland, 2006) <ol Hls, 55 50 o9 Lo 5 e sendes
RS 6l b Jole Wlsn 5 by ol Ul & AL bipunctata S5 5008 Cuxaz 3550 5 50 il Jla VJ§
s &y Jsons Jomg Dol @ 1) Comloo (p il atey S Glog easdoms (al 53 AL Aty sene fo
T ol Sl e S5 IS Jule S Olse 4 Ll e lebai 53 SAiS (Jead Sl 5 Ll s s
Wy Jyoma Jo sla SIS &S WS o Ol (Mehrnejad, 2003) 515 ¢ 5 (Jalali, 2001) M 558 o gnes
sl e Slalis U AL pistaciae g p gsle S5 gm JxS ele dle p 3 slacle 3 45 35 dal s oL
Sl S ) Sl sl b pole Ol Juad Jsb s Sheaiis il gladi S oS das e 0L -
oy Jgome Jomg ln 03 b Sl (it Sde nl Isb 3wty oS &S ol I sl s s e
.(Mehrnejad, 2001; 2002; 2010) s 15

Lile Sl s S350 L b AL bipunciata Syl 3G g seme s ol Blis slasbal 4l
das o Ol (Mehrnejad & Jalali, 2004; Jalali, 2001) Oenopia conglobata cantominata Linnaeus S jslisS
38 B Gl asss s Vel 5 Ll a4 S5 ol L ety Jpeme o T SIS 53 ol S
Coccinella 11-punctata aegyptica S ;30248 gl 2oyl pl &S e 53 (Y Ja) il o3l ol ade
A, SisdisS ) i Exochomus nigripennis S 590045 (8l 9 S Hippodamia variegate Goeze 3 Reiche
(¥ Jsdr) 1L e bipunctata

Wy Faona oy S G508 008 g AS 5 S Sl L asa Y g

Table 4- The comparison of termal constants for development of 6 predatory coccinellids, the natural enemies of the common pistachio psylla,

Agonoscena pistaciae'
ol t Agonoscena Adalia Coccinella 11- Exochomus  Hippodamia Oenopia
pisz‘aciae2 bipunctatf punctata  nigripennis vari egata4 conglobata
aegyptica contaminata®
Minimum threshold 10.8 13.1 14.02 11.86 14.41 12.76
temperature level
()
Total Termal 232.68 200 166.67 357.14 163.93 200
requarements
(Degree-day)
'Male & Female

2Mehrnejad, 1998; Mehrnejad & Copland, 2006

*Present research

“Jalali, 2001; Mehrnejad et al., 2011; Mehrnejad & Jalali, 2004
Jsdr b el 55 s BB 50 Llg o SO Sl im WU le o108 035 55 e bl ol
(Ware et al., 2008) Ol,Kea 5 Ware 25 53 (O'Neil & Wiedenmann, 1990; Mohaghegh er al., 1999)
S 55 ol Dluxs 5 Slla g Ll 4108 o5 36 Harmonia axyridis Pallas 5 A. bipunctata s y0iis
B8 i 055 Ga Fosn laeee sl ol adllas alal s S edalie (OIS (55 55 R Ol

2)ls 36 AL bipunctata
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350 7 B0 Sl e Lagr 00,8 @i wieg Jgeme Jowy 5l 055 500Y 050 53 & lakaii gy Shpalas LS ol i
s (Arab Hormozabadi, 2005) ,e L i edd plosil Sl > 4l &8 L5 S G0 5 g S« g5
o el Ll eds 55158 5, T Wy Jseme fe 510085 Lo yss o0l 5 (Atigi Lorestani, 2010) ize
5 Pl wwes cnl szl Gl e b Sladlls Logpdse cpl (3l SRalS 0T (108050 Olpe Laosle
(alali ef al., 2009) &5 63,5 4485 bles olad 53 03,8 5 3518 6 o35 bjloa 5145 lesle i OIS
A. pisum « 31 L 5 (Ellingsen, 1969; Kariluot, 1980) M. persicae 4.5  ,ldé =5 3 e s
oeals 3 S Iy Jials el aniliS 055 ol glabad g5 S e A5 L il 4 0ss (Bl Harird, 1966)
SRlP LSS a5 pisS Sl sk Il 4 by e ol (S SOSS jes R0 Ll s eld
3o M s Sals & Lol Ol Dixon & Agarwala alaly opl > (Frechette er al.;2004) Al Lol O
Of Gl 5 a2 G eme Ol plrals S 55 288 @ by e H. axyridis S 50588 53 e Sl b g0

.(Dixon & Agarwala, 2002) <l S o o by
ol adllas 55 03l o OF daxb b 5 Obsee Ty b meb s 1 damlie (e Sl 0l slasbns 51 SO
Sles 53wy Jyems Jows o108 5, 55 AL bipunctata S 5004S ) odel s ds oo oIB SIsE S
& sens oy T (Mehrnejad & Copland, 2006) LLS 5 515 560 (55155 alal 55 0NV sk am 53 YV/IO
S3AS Camer ShIB1 S5 55 OT b edis 5 ST e G e Laly) o8us 1 A3l e Y ey
45 Ldims Van Lenteren & Woets (1988) abasl, cpl 53 ool @t Jsone oy S O aasb | S (sladads 9o
O () o 38 315 ¢ 5 0T (S5 s Slale Ol 31 8 ol 3550 o S5 S5 Jole
Jres SO GlasS5aiS il 6l bl b andlsly OF asabs 6l bl cpl Jltde 51 V0 L sl
Exochomus nigripennis «(+/\A) C. undecimpunctata «(+/\A) O. conglobata contaminata Jile & Jsexe
Mehrnejad et al., 2011, ) LiL g (/YY) H. variegate 5 (+/+AY) Coccinula elegantula Weise «(+/\#) Erichson
f,f.' S LS r‘jw\ Yool Jle oss 0L s Sl .(Mehrnejad & Jalali, 2004, Jalali, 2001, Parish, 2011
M. persicae s Aphis pisum Harris 1776 <& &8 55 lié w250 b glaad 5o S0l (1) Camex Sl SIS
Ol sl 'ij (Arab Hormozabadi, 2005) — ,&  peees ((Jalali et al., 2009) ol +/NY o gcdos a4 55 YTV 55
sl Sy Y iy Jsame Je poler o Glaesg Sl RI8 L S p b slabad 53 S siS Coner
Slaad 9> S50l ‘revelierei 3 S5 SRR Ly Comam alsdl 15 &5 (Atiqi Lorestani, 2010) _aze

il g 1S VY 5 AVA 5 s s Jsame o Sl adis L

Z
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Abstract

The common pistachio psyllid, Agonoscena pistaciae, is known as a key pistachio pest in Iran.
The two spotted coccinellid, Adalia bipunctata was reported as a psyllophagous beetle and the
most abundant predator in pistachio plantations of 'Rafsanjan, south of Iran. The present research
was carried out to examine the influence of temperature on biological parameters of A. bipunctata
using psyllid nymphs as diet and under controlled conditions e.g., constant temperatures (ranged
from 17.5 to 35°C), 55+5% r.h. and 16L:18D. The reproduction, developmental thresholds, thermal
constant and the intrinsic rate of natural increase of this ladybird were all tested. The lower
threshold for A. bipunctata while fed on nymphs of A. pistaciae was estimated 13.1. Thermal
constant for development of this dadybird from egg to adult was obtained 200°DD (Degree-Day)
while reared on nymphs of A. pistaciae. The intrinsic rate of natural increase (r,) and finite
capacity for increase were obtained 0.172 and 1.19 respectively. Based on present results, A.
pistaciae is considered as.a suitable diet for this ladybird.
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