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2- Song type

YA


www.SID.ir

(V4E-1VA) AFAL JLe I ojlas ¥ A . ol ot Sl s aallad

Glais 8 SSE o pa s 3 aews Slidss .ol o305 | 3 carnea complex o3 S 53 15 of b Sldlas |5 a3
B s el 03V g a0 cnl 5 el Sl S LE s aty ety s, 5 e safl e )3 carnea complex
2wl s ole Jwrsw,,\_;s&w% Serr Jos L;ue)ﬁ,ﬁu@_c lucasina s s, 534
ST 5 S5 sm s bk S 5k (Kazemi & Mehmejad, 2010) A3l o x5 L Ol wiy (sl
5y Sl e LS alie slans (ol Ol 1 ol ) catey Jpome oy L OT Jilie Jails) 50,20 ol
oy Sl Ll 2 55 e gl 3 55 3 Olgee oS 5 JKS Sl 5o Jse Jelse 5 Comax Ol (S350
ik gla S 5l 4dss Ll 5 s G lucasing w55 530 s Joily U5l 5 shiea jol> G GG e atliil
Fomosn Sbmuly 53 0 i ) S5 e sl sl golass adllas cpl 53 s Sl 5 lbiles sl sl s
ez B s G ) 53 A o iy e Jo 3T IS A el eslinad shee OF L3
S92 03 i 53 JSD) iy Jsams Jo ol o 05y 5 (055 g Jseme Lo poler o S 21 05
6u'@, 2 slacile o, e as S 55 51 SO) Aphis craccivora Koch e s ol a2 o 55 (i Ol
a3 G Sas,53b 058l ys 5o JAK:.;“LA)'T sl ,\S3) Sitotroga cerealella Olivier (=H& A =0 (arns
Goalaly Comdy b aslie 10 Slagus o gl 5 s p OF 0 ndB 055 5 e 5 S e iy 0553 (S5 1l sles
asllls O Ay 55 5wty J e e ol (e e (4IRS 3 82 a5 OF Y s n Bl s ke
e Go59L s Ol e andllae ol Hy A ale ol g ol V‘ij)ﬁﬁ Comerr il el 13 & el s s S

A3 S e g ol 423 5 Aty Jgame Jog 055 3600V 0553 3

b S, 930
e 5oL S )l

Olowendy 8 s 5 (5 05 S Y0 52 él;qﬂusaw__f@u:bda@\jc lucasina «yo 5,34 JolS | 2
Yo dsb 5 Y i hbas Soge, s s gl Kol Gy b ol i w\.x»ﬁ@&:ﬁujwéﬁiﬁ
&a"h_w}: M\}I_M\a)\}_lb&bm@é%;ﬁ wudjjbd‘b\}lw‘djjb LJJ.E}JJ;.L;J a)‘JJ‘J:Bj’;AL;\JLﬂ
bslse 313 SO i i (sl A3l st OF 55 (5oL S slaess b A sl ol (51 sdo Y
g b sy Al slajls gy e el Sl dad akaily cpl s S eslanad L;)L,wwggT)J&ug;\‘i
l_A) L;)jij_AlSnj;:—Cﬁv-O M‘F\ﬁ)b%)ﬁ:b@\:)u L;N'U& .bj.l?bd))‘}.')‘ &\jj)jﬁab‘:)\ﬁ 6‘4—7‘};—.»"
gﬂjd)j_?Ck-.ué})d)}ﬂbg}_ﬂts@‘ﬂ&dsbf‘f.&dbbq“))bb‘fs‘ﬁ)\ebw‘%b;obw‘ﬂ&u*'
b 3l s, oA slaass Jual e i e (S sk LOT 13 Sl Gk a5 Lpd andls &S5 &l
Yo£) glaes) odd J xS Loyl i g onbio a5 L e Sl YOXTox 10 slagl ap  (Sadly iy bys 5 A e I (gl sl

YA


www.SID.ir

...L;t,::laMbkﬂé})ﬂl{é)}hb}&)ﬁb)}&L;\.&« v;_j)j_jb :bb&ua_;‘_;.\mu:..a

.J.:J;obl.i';ﬁ\ﬂ\.laﬁf

e G0 0 i 5 95Y e S 5 A, 0595 e

s Jomy J3l e 333 5 035 bty Jsame Joog polem cr e 1ol 8 055 8 Sl ealinal L tlesT
a3k /0 AAA)“MQ—)JV' 3TV Y0 Jols ol glos ans )3 5 IS Uy o5 5 Az g olew AL Aty
ol gle) e J S Tl 5 s addllas el Sl 5 ole laeas 5H S s g Wl e (e
S 39 WL 5 iy a5 ey 3 S s (S0 Cslu A 5 sl Cele V1 sy 0040l Cusb,
DA 0,5 L 0T s i A, oS plagsss A plnil (55 Y0 Bl (55 o) cilia sla e 55 o Al e 3
VY sl 4 ol jles Lgl.av:'u“w)ﬂ.ﬁgwréﬁ‘d}f);apawjQlﬁq&&@ﬁgjzﬁjfw&)
oo ey S S b el ey S S oY ) ss pp Ll 3 s S el sl
Sho syse cosby bt Cgr s S g e e 0F S hab a4 Saldl i 3l s (6% > Mehrnejad (1998)
a3 VYo glos b s IS 51 53 B3 CutS ame jskite iy eslizal Ao s /A BT S s 51 S sl
53 01 5l e 0 550 (O s 31 JB) O (it 51y 55 A s V0 Doty el G HLES 5 g
&cLﬂjlsﬁaue,gﬂdﬁ}k}gw\gASM):AJ)VJuKﬂ‘fﬁMQM:,f,,)'\m.,\,ijwu")djgﬁ
A el gy B 55 b s bl e Sl Y daia S s lags 2 s S5 asE sk A esls 13 0T (s,

Yo slabes 53 bl C):'))'L:;Y*“"ﬁ“s\-’uij SCSBIGI L 5,00 plig) osn 5 Sl 4o bl S
Lo e a3l a5 ol e D b st Cashy s S eslinl (i e o sl 4z s T G
o S o Sams sde Sl S Sl Lo W00 sl 3 1y e Cosby ol 3B esle ol (Mehrnejad, 1998)
YoxYax\ e ;L,J.w&)@,g_;u;w&;w;gg}ab;({aﬁ\o 330> el i Gl S S Ol G ol s
Y e a g O 5035 0ipll 1515 53 a5 g s siens LS o ats B b s 5 23 S e L5 e sl
&.J“__&J_A.sgaﬂé_il_l(p'u“Qled.w.s‘_Q”A;JUmrlf;A):.qMZ\:;ﬁj;ﬁaMaxuﬁwtﬁdﬂsl{c\sjudﬂu
23 e 5 ey GLAS 3 Cusb sy bl s B Ol 2 s e s pldl Jlos 5l s 035
Csb) el s e sl (5 s S e ool o et 1 Sas Si (gla sk 1 O Jame
Samn Sy, b i e b 55 s ge Bl usby Ol el 58 0F S lassh 5 A5 S e e 53 Sl 358
S o g5 Sela EA a e D 20

53 &3l ban e (AL el G 30 Sla sy iy Jsems Jos ool o o oME 5 o 2
PR S P T P e B TS I | L R PPR R P Olypeas Jomy ool crm sy A o3ls 13wy S Sis
Gl fA ol o S glaclans s (gols  cadlonl 5 s p Cola YE ol & 0T o 5 S o 5 Liy Cuns

1- Growth chambers
2- Magnesium nitrate
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(Qarahkhani, 533 . C. carnea o8 Ol o (555,L &oydd 5o i O35 Sl oo sllae HIKE a8 ol 03 g0l
G135 Olsee b e 60590 S i slaaly O35 o 45 A3 alaDle 5 el Covsts 4 ol s il a3 .1998)
S mbie M2 055 iy Jsane Joo polez e 0 215 DL Galiowd cnl 315 35275 it il OF JolS il 2
o3l adaly (g3dnte Dl 53 il o ot ol JalSl i (sTals L il 53 SN e o oS A
O35 4S Sl 0l Ol e aiun =l 53 (Charnov et al., 1981) ol s Sl Lagl SIS o5 Do b JolS 2
o S ol 5 gb 31 13 e 5 L 55 50ls L8 e 53 o i i a8 (S S
Olis 5 0 pimm o310l ey 45 ol o3l OLES o 2 45,5 OV (g5, Sligds (Chapman, 1969) Lib e jise sla, 55
- (Honek, 1993) 3,15 3 g 5 adis el OF (5551515

ol e e Los il W a5 el S oslite sbas seansusdl 53 6osTls 5 Ay sdudy 53 Lo 3G
Sl uslaly Jawsly ols 0L m ol Guslaly Gl ciie 36 Loy LialS Ll cdd o i cpl 55 iy s e
Sosisl3 O e 4 53 YY/0 Libe ol slabes 55 6 i il Jf_l.s Cobe 4l e all Cud by lBIL e
saeas e 655U Glp e Sdo S g0 pla sl 4 TY/0 B TV/0 sl VL slales 4 e (5 Sl
03 ey Jyane Joy S oI5 5 s Dl iy Jgame Joy S5 s IS glaasl 3 OF Sl eslind
5505 cmalie (65005 5 e peedle a3 ¥ 51 VG Gles 5 5 Sl Aol e geads a3 ¥ B0 Sl > 4 s 4l
(Mehrnejad & Copland, 2005)
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Cmazr Rl S13 #3055 %S (Mehrnejad & Copland, 2006) <ol o SoolS MV g a5 YO Glas
Sl 0 Ol e daly nl 3 o S5 g S Glaaslp 3 O 3,08 (51 e bl G OS5I
Slls 3 aimen 5 Sl 5 b eds iz Jails; 53 atld SO coner RIB SIS T bl Sl eslanal oS
Tervis & 353 o o pmme S5 S8 oo sloasl 3 il Comar 2 il 53 b et U5 i g
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Table 1- Effect of temperature on development, mortality and pupae weight of green lacewing, Chrysoperla lucasina fed on 4™ instar
psyllid nymphs, Agonoscena pistaciae under controlled condition (constant temperatures 25, 27.5 and 30 +0.5°C, 50-60 % r.h. and

16:8 L/D)
Temperature Development (day + SE) Mortality (%) Pupae weight
(20.5°C) P Y= y e (mg+SE)
Egg Larva Pupa Total Egg Larva Pupa Total
4.03+0.07a 11.00+0.18a 9.16+0.12a 24.19+0.17a 9.35+0.34a
25 (35) (39) (25) 25) 11.40 14.2 10 35.6 an
3.62+0.07b 9.81+0.11ab 8.09+0.13b  21.5240.19b 8.49+0.29b
27.5 (64) a7y (55) (55) 13.64 5 8 26.64 a8)
3.20+0.00b 8.83+0.11b 7.46+0.11c 19.51+0.16¢ 8.39+0.24b
30 43) 36) 25) 25) 17.24 8.7 10 35.94 a12)
P value 0.001 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. The
figures in parentheses indicate the number of replicate
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Table 2- Effect of temperature on development, mortality and pupae weight of green lacewing, Chrysoperla lucasina fed on psyllid
eggs and 1% instar psyllid nymphs, Agonoscena pistaciae under controlled condition (constant temperatures 25, 27.5 and 30 £0.5°C,
50-60 % r.h. and 16:8 L/D)

’(I‘f(;nsggf ture Development (day + SE) Mortality (%) Pupae weight (mg+SE)
Egg Larva Pupa Total Egg Larva Pupa Total

4.03+0.07a  11.64+0.13a 9.45+0.23a 25.12+0.27a 6.43+0.68a

25 35) 25) 20) (20) 11.40 10 10 314 (20)
3.62+0.07b 9.83+0.15b 9.12+0.18a 22.57+0.29b 5.71+0.17a

27.5 (64) (30) 25) 25) 13.64 6.6 6.6 26.84 25)
3.20+0.00b 9.81+0.19b 7.91+0.19b 20.92+0.21c 4.82+0.12b

30 3) (26) 22) 22) 17.24 8.3 11.1 36.64 22)

P value 0.001 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. The
figures in parentheses indicate the number of replicate
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Table 3- Effect of temperature on development, mortality and pupae weight of green lacewing, Chrysoperla lucasina fed on 3™ instar
aphid nymphs, Aphis craccivora under controlled condition (constant temperatures 25, 27.5 and 30 +0.5°C, 50-60 % r.h. and 16:8

L/D)
Temperature . Pupae weight
(£0.5°C) Development (day + SE) Mortality (%) (mg+SE)
Egg Larva Pupa Total Egg Larva Pupa Total

4.03+0.07a 9.9240.08a 12.8340.09a 26.78+1.31a 8.13+0.19a
25 35) 37) (30) (30) 11.40 12.5 10 33.9 (30)

3.62+0.07b 9.04+0.09b 12.2340.11b 24.89+1.14b 7.25+0.19b
27.5 (64) (49) (39) 39 13.64 6 8 27.64 (39)

3.20+0.00b 7.87+0.08¢ 8.07+0.07¢c 19:14+1.12¢ 7.21+0.30b
30 3) (30) @7 Q@ 17.24 6.6 10 33.83 @7
P value 0.001 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. The
figures in parentheses indicate the number of replicate
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Table 4- Effect of temperature on development, mortality and pupae weight of green lacewing, Chrysoperla lucasina fed on cereal
moth’s eggs, Sitotroga cerealella under controlled condition (constant temperatures 25, 27.5 and 30 +0.5°C, 50-60 % r.h. and 16:8

L/D)
Temperature . Pupae weight
(£0.5°C) Development (day + SE) Mortality (%) (mg+SE)
Egg Larva Pupa Total Egg Larva Pupa Total

4.03+0.07a 9.17+0.10a 9.96+0.16a 23.21+0.24a 7.41+0.19a
25 (35) (29) (26) (26) 11.40 12.9 9.6 33.9 (25)

3.62+0.07b 8.42+0.12b 8.86+0.16b 21.42+0.37b 6.91+0.23ab
27.5 (64) 31) 28) (28) 13.64 5.7 8.5 27.84 28)

3.20+0.00b 7.97+0.03¢c 8.71+0.14b 19.96+0.15¢ 6.74+0.29b
30 (43) (34) @1 @1 17.24 10 10 37.24 @1
P value 0.001 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. The

figures in parentheses indicate the number of replicate
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Table 5- Developmental period of the green lacewing, Chrysoperla lucasina (egg to adult) while reared on four preys and three
constant temperatures (25, 27.5 and 30 + 0.5°C, 50-60 % r.h. and 16:8 L/D)

Prey
Temperature h St .
(0.5°C) 4 1.nstar Eggs and 1 ] Aphid " Flour moth P value
psyllid nymphs instar psyllid nymphs (3 eggs (mg=SE)
(mg+SE) nymphs (mg+SE) instar) (mg+SE) 88 8+
25 24.19+0.17d 25.12+0.27b 26.78+1.31a 23.21+0.24c 0.001
(25) (20 (30) (26) ’
21.52+0.19¢ 22.57+0.29b 24.89+1.14a 21.42+0.37c
27.5 (55) 25) (39) 28) 0.001
30 19.51+0.16¢ 20.92+0.21a 19.14+1.12¢ 19.96+0.15b 0.001
(25) 22) 27 2D )

Means in each row followed by the same letter are not significantly different in one way ANOVA, using LSD-tests at P=0.05.
The figures in parentheses indicate the number of replicate
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Table 6- Pupae weight of the green lacewing, Chrysoperla lucasina while reared on four prey diets and three constant
temperatures (25, 27.5 and 30 + 0.5°C, 50-60 % r.h. and 16:8 L/D)

Prey
Temperature h St 5
(+0.5°C) 4 1.nstar Eggs and 1 ) Aphid » Flour moth P value
psyllid nymphs instar psyllid nymphs (3 eggs (mgSE)
(mg+SE) nymphs (mg+SE) instar) (mg+SE) &8 8=
25 9.35+0.34a 6.43+0.68¢ 8.13+0.19ab 7.41£0.19bc 0.001
(11) (20) (30) (25) ’
8.49+0.29a 5.71+0.17¢ 7.25+0.19b 6.91+0.23b
275 (18) 25) (39) (28) 0.001
30 8.39+0.24a 4.82+0.12¢ 7.21+0.30b 6.74+0.29b 0.001
12) (22) 27 21

Means in each row followed by the same letter-are not significantly different in one way ANOVA, using LSD-tests at P=0.05.
The figures in parentheses indicate the number of replicate
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Table 7- Consumption by green lacewing, Chrysoperla lucasina during the larval stage on 4th instar psyllid nymphs, Agonoscena
pistaciae and 3rd instar aphid nymphs, Aphis craccivora at three constant temperatures (25, 27.5 and 30 + 0.5°C, 50-60 % r.h. and
16:8 L/D)

Number of prey consumed (+SE)

Temperature (£0.5°C)

psyllid aphid
25 1182.7+48.3a (11) 95.62+1c (26)
27.5 845.31+7.7b (16)b 120.03£1.4b (32)
30 1016.2+£38.5ab (11) 315.18+2.13a (22)
P value 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.
The figures in parentheses indicate the number of individuals examined
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Table 8- Influence of larval diet on female longevity, fecundity and r,, value of the green lacewing, Chrysoperla lucasina at
different constant temperatures (22.5, 25, 27.5, 30 and 32.5 + 0.5°C, 50-60 % r.h. and 16:8 L/D)

Tempoe rature Fecundity(egg+SE) Adult longevity(day+SE) T'm
(x0.5°C)
th
4™ instar Flour moth 4™ instar Flour moth . 4 . Flour
. P.value . P.value instar syllid

psyllid nymphs eggs psyllid nymphs eggs nymphs moth eggs
22.5 1037.6+49a%(8) 225.3+19a° (10) 0.001 68.1+3.43a" (8) 31.6+2.54a° (10) 0.001 0.11
25 476.9+47.8b(10) - 40.142.58b(10) - 0.11 0.09
27.5 111.449.7b (13) 23.69+0.54b (13) 0.09
30 4.4+1.13¢ (13) 17.31+0.35¢ (13)
325 4.9+1.03c (14) 14.00+0.65d (14)
P value 0.001 0.001 0.001 0.001

*#Paired means for 22.5°C in columns 2™ and 3" as well as in columns 5" and 6" followed by the superscript different letters are significantly

different in one way ANOVA, using LSD-tests at P=0.05.

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

figures in parentheses indicate the number of individuals examined
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Abstract

The green lacewing, Chrysoperla lucasina is considered as a predator of the common pistachio
psylla, Agonoscena pistaciae in the pistachio plantation areas of Rafsanjan, Iran. Some biological
parameters of the green lacewing were examined under controlled conditions using three constant
temperatures e.g., 25, 27.5 and 30°C, and four prey diets e.g., 4" instar pistachio psyllid nymphs, eggs
and 1% instar pistachio psyllid nymphs, cowpea aphid nymphs, Aphis craccivora and flour moth’s eggs,
Sitotroga cerealella. The results showed that both temperature and diet regimes influence on
preimaginal development and survival of the predatory lacewing significantly. Developmental period
of larvae were shortest while fed on either cowpea aphid nymphs or 4" instar pistachio psyllid nymphs
and temperature of 30°C. The weight of green lacewing cocoons were higher for those reared on 4"
instar pistachio psyllid nymphs in larval stage. The larvae of C. lucasina fed on 1016, 4™ instar psyllid
nymphs and 315, 3" instar cowpea aphids through the whole larval period at 30°C. The preimaginal
diets caused significant influence on fecundity and longevity of adult green lacewing. The reproduction
potential of green lacewing was declined by increasing temperature through 22.5 to 32.5°C severely.
The intrinsic rate of natural inereases (r,,) of this insect was obtained 0.11 and 0.09 while it was reared
using 4™ instar pistachio psyllid nymphs and flour moth’s eggs at 25°C through larval stage
repectively.

Key words: Reproduction, prey consumption, Chrysoperla lucasina, Agonoscena pistaciae, pistachio psylla

*Corresponding Author, E-mail: reza_mehrnejad @hotmail.com
Received: 8 Aug. 2010 — Accepted: 13 Oct. 2010

o

Journal of Entomological Research 194


www.SID.ir

