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Abstract
Biology and population growth parameters of Jasmine whitefly, Aleuroclava jasmini (Takahashi) were
studied on four orange cultivars including Siavaraz, Valensia, Mars and Washangton under laboratory conditions
(27 £1°C, 60 + 5% RH and 14: 10 h L: D). The mean immature developmental times of females on Siavaraz,
Valensia and Mars were 31.38 + 0.23, 28.43 + 0.68 and 29.20 + 0.67 days, respectively. A. jasmini survived only
up to third nymphal instar on Washington cultivar. Immature mortality was 25.77 + 0.43, 32.00 + 0.29 and 32.00
+ (0.52% on the above cultivars, respectively. Mean sex ratios (percent of females) were 59.45 + 0.45, 54.05+0.63
and 51.76 £ 0.44% on above mentioned cultivars, respectively. The mean females longevity was 3.40 +0.11, 5.15
+ (.20 and 4.60 + 0.22 days, respectively, on cultivars. Mean total fecundity was 25.53 + 1.45, 40.00 + 1.62 and
33.66 = 1.87 eggs on cultivars, respectively. Intrinsic rate of increase (r,,) was 0.055 = 0.001, 0.065 + 0.003 and
0.060 + 0.002 number of female/female/ day and Net reproductive rate (Ry) was 6.46 + 0.51, 7.71 + 0.54 and
11.41 £ 0.60 offspring/individual on the above mentioned cultivars. Finite rate of increase (1) was 1.05 £+ 0.001,
1.06 £ 0.003 and 1.07 + 0.002 per days and Mean generation time (7) was 33.6 + 0.221, 31.09 + 0.435 and 31.69
+ (0.639 days on the above mentioned cultivars. Doubling time (D7) was 12.48 = 0.106, 10.55 +0.186 and 9.02 +
0.183 days on the above mentioned cultivars. Based upon the biological characteristics and life table parameters,

Valensia was found to be the most suitable cultivars for development and reproduction of A. jasmini.
Key words: Aleuroclava jasmini, Biology, Sex ratio, Life table, Orange cultivars

Jt_w 2 e.a\_«j:J_:J}J dt.@}- )LGT DL &;vw‘ CJLSJA v\.:.s); MJZA
s L Ol 5 528 o285 e b (Y00 A sl SVl f 5 50 &S il 5 S
V_GA.QAJJJ )j)l: QL\SJA wﬂ)&)tﬁ YEAOAN ""—‘su—‘ LL:‘ &‘ﬁhd‘;’éuk)— r;JA &‘)dw‘;‘ 5}_‘7')4;

AYQEENV b0y OTAYV/VE 1l s



ol S Comar iy byl 5 b 10 Ken 5 5,05 Y

sl el SAL wiw (Rasekh, 2010) 555 0 LS 50
Takahashi g,y o 55 5 Ol ;3 VAYY Jle 55 )L
s Pl S el Sl gl S S s
L (Gill, 1996) LS Ciws 55 Aleurotuberculatus jasmini
e G b i Liie Walker (2008) < ylgbl
Rl Lol 5l e 3550 g Ll o 5 025
el a5l Ll Ole bl

ol edaliie Uy LU s Jisl5S sl ol 5o
e L by e 3l a8 s d Olls Ol 3 o2
Lg)ﬂ@.q- LS e s K (s Aleurotuberculatus sp.
A. jasmini ) S piomas (Zarrabi, 1999) A
Gl ol i)l S e g Ol ul 3l LS 0 g,
(Zarrabi, 1991)

a5 Slallae a8 das o 0L e oo
Sl ler o o Sbbde IS5 bidinn
emer Dk (S 55 odas sba 33 s ol 50y
Slallls Ao 5 5 S jate bl -l aud Ol
4S 3l QLS sk s > Khalaf er al. (2010) gl peso
SO s A St Cmer o815 S
SAe YY) 5 S s il ét TV &) gt kil
Ol e i Sl 035 e e e 8 3 0
e WA b 8 e ol 85300
le Abdul-Razak et al. (2009) A )5S o5
(o 03)) &3 0 S 6o b S Coner
Lsses CE S Y s Glila oo e W ) pons )
S oot ol b Cme Lo
SV Gl o 08/YE Lo by oy e
S5 32 Slid>s s Rasekh (2010) A5 S 5l 5-S
SIS o odas bl 53 Wl b glae
o3l L 5155030k 53 48w (s Ol
e 3L ol ala OF 5l S Ll |, Aphelinidae

s E. hamata Encarsia alemansoori (s jf Ol e

5 L Ol 5 5 Ol ol 1258 13 e
53t |y ler wida 4, LS e o £TAATEY
Sl bl o 2T b (FAO, 2012) ol osls oluazst]
3yd Olwy o Ol js OlS 0 CiS 5 Cla,.q ol
Sl J5850 st 53 edes ssbay oS Lol LS 000
N Pl = K DAL LIE T Sy M WP Ry RV W
LS o il glads S Ol 3 (Anonymous, 2010)
A e i Iy 855 3 el S
ol ol ol 3t 4y A 5 S 5
53 Ry 5 e deedls Gl JE 035 Sler
3 5osk Slaedy SIS 5 e 55 e SIS 850
Ve oW sad> L ja Jsbgs Ol e po Ll
3 ool Blapd) CiS 5 e s Al IS
5 Ol pored el ok 55158 5 sdome 2
O VY0 AT s e Lalls 5 5osk slagd,
S s L ool Ol Se) Wil o IS s (sl
(J5835 305l sl
Aleuroclava ol SJbdiw « ol gladlw ;s
LS ,» jasmini (Takahashi) (Hemiptera: Aleyrodidae)
M5y oS Sl s ool 15 ala 3550 1, J g5
ol dile o i o o351 505 Jyaams ol
L5151 ALS e (s3bs palie 04 b dacsTliins
OLalS 5leg, S ol 1) (s p B0l Syl 1S
3, Shos s (2aLS @ e 503550 Sl s alpan
53 s ) (Bagheri ef al., 2012) 355 o J sazes
S (0255 L el K5 4 pgen50) JURTIN slag b
DS e Ay ol pl s 0l W 5 S (65
S dlad s I e 55 5 olS i g SRS
S5 Odinar pomed L o DS e Ol s b
o 5mr S Bl GRS o S g L2 558

1. Capnodium sp.



ol S ks S S5 5 00 03T cladlg

A ag

I il slagd ) 4

ol I 5y i (slan; Al sl ladle
FS el 3 il 5 le bl sl Slagd,
o=l A g 85 b e 5 (5 5lS Dlias
SLa0lS s il S 5l s i 5l e Wl
A i8S e sl OY glil 5 V0 ks L Sadly
s S Vot auke Vot S V5 Ll oluls S
S oS g, S 4 5 She Gbdlg s 25 0k
53 5 Jeme Ol ey g oSl (63,5508 0l
iz S 15 eslinad 5 g0 Ciliee gla_les]

B Jl o by 0595 dsb oz
ol S UL e Ay 0550 (et S
5 ol demdls Gosb) JULE il slaad ) (65
masoabe 5 0 WL S e Yo¥ il (S5
0 e 5 (sl peor Sbkden S 515l als
et i ey 5 L e3l3 5 e 5 ks
Slo S Gl s s 4 ol o SaSTli
A esls Jlesl g 5l ) plisl 510 4 Sadly
Ladle S o an (g smunn i (sl lamis
el 2 S s e b St S S e
S laslbdiw 5 (gl 8 dd (sl YE 3l s s g
Sl 55 (5l sladle 5 s wils » bdlg 5,
DAL (s Ll sl el B 5L ST s b
£0 i Sy s e YVEY Sl L
el N S oWy e db 5 Ao
S plS o sladle 31 S i 55 oS e el o
YRR RPN ICIE JUACIY PSPV
S a5 G 5 Ol 5 0 s 0 55 5 s &

WWAF (1) T 0l olide i il 4l

aalsl 33 e (S35, o Ll Eretmocerus sp.
S Coccinellidae o3l gl 351 S5 50iS 458V lidss
& Sae 4558 4 5 Chrysopidae o3l gl 3l (6, 3L 458
b St gla SIS Ol sioay 1 o315l V oy Gl
B8 BAS s ‘_;)j@;_- b okl s
S 0586 &S Az e Ol 5 50 b )
S it L B s el 5 oS aallas
B K5 o Olgr > iy iloes (slagd s 555 b
=l e S (a6l S g L
o i pal et LA S 5 il e 8 (23
Iy iden (slansy U anlllan ol 3 355 el
=S e JU e s 0555 Ik b Sl el (055
(o Dt s Jsb i e sk S Ry e
I sla el plo 5 sy S & 5 (s M8 o Ol e

.g;éjf)\j“e e R 250 A jasmini ;Ju')'

L fg, g ol
b Shdde S 4

3 Wilosl s ok Sk SIS 4 (51
033 4 5 Sol A Js830 5 Gl 03)) JB g
oSty (535liS eaSzils oS tyle3l s 5L S
Sl s Ml 48 (glas Sa) s Jate Oy dgs
I3l ol &S 1, Jli s sladlg 5 adls | L 5L S
Ll -%ﬂ)‘iju" S5UsSSl Ogs 1y andls e Sl VY
Ol i Zsby 5 o pmebon a2 2V EN LS e
Cel Ve 0t S gy, ey s o £ 0
Sleslial L deadlg 3lmes T (sl alo o ol 53 5
Sesla s 5 AL lasl dudw (35 315 5l ol
el globs S8 ) U85 s Sk & 0001 Ol s
G o8l Jasme 4y JEI L 5 5 (sl (Wi
s gla Sos 0l w a5 Lot (gilule, adlg ol
ol col il ke e ladlg ole a5 ol



ol S G Ly a2yl 5 lidican 0L K0n 5 3,0 t

o el O o Aizils Cele YE 51 2eS (6 jee
oilasl alie (gl S i G s 5 oslaer
S0 Slo S Lo i (il G LS Jie |3
ol axildS I, Caliss slaed, sbdlg bS5
LT T P I TS S P TRV
53 A e Ao S SO ) i
o JH e S et S e e
sl o, b S0 Sy o 5ol bl glo S
oo Job S e A aBLOLL s
OLL 5o e o b ole 5 5 glaSIbain
ool ,a lau g old axsldS Sl Bl s, ,»
5 s IS 5 Ghlesl OLY Sl Gy 5 0 (oled
Sialasl s esle Ol i slias d S el azliS
wde W sk o35 Sy Camer A la ulily

.JJ.)JJ&VO w)lﬂjbv\-ovA L:...\..JU

bl 4
Sy L 5y il laes) il el 5
S e gy il ol pe 008 b be el s
Db oo Sl sk 3 G s S o Olie sk
SVA jasmini Sbdoiw 55,0 5 68 Ol im ae
aslis gl 5 (GLM Jde ANOVA) Luibjls 4 5o
(SAS Version 9.1 {33l ,5) LSD & ye31 51 la oy SSle
(SAS Institute, J—% oslawl +/+0 Jloos| CLM 33
33 Sy beay oS conl S35 0LLE 2003)
oS e Ao 3w by g pl sl il (b SOl
U Aresin an bdlS i Sl C}L S S
53 el byl gla Kl 45 el oS p"Y
Lo 2ol ol desles s i 51 3 slael J gl
— e 053 e 33 (SU5 Jsdr (9558 Gl
(Chi and Liu, 1985; Chi &b S 51 3 4 525 55 36 al> 0

5 S0 dsd gl mall 550 ol o 1988)

aelal 5o Al e @5 A 0500 Jsb S 5 A
Slae) sy OAd e 5 oS o 18 3l ey ¢ 3 el
o Sy g oL o 5l Gl S s sl
b o Ol LS ol b g S 55 U
Loy s 3l SO S pid 5 (S5 cilis slaoy o
ol o8 s L (S il oo gl 3
ey (S i ad o T 5 B e o iy 5 a0
Aol S S A e a8 a5 5eb O
Olgmeany o8 Dl s 2 5 503 Slapir Hseb o

M@jﬁ‘;ﬁlb)jédjk

o o 5 BU ol s S e
il e b )3 e sS e Aoy dmloms (sl
S (med 5 0l 5,8 (Slaess Ol cél{lj ANy
ma s o Glesl e b esse (slae pid 5 aey s
ol bt St b ol o (el G 3 el
.mmuoiww,dﬂi@},;ﬁ;@ﬁj
o el 5 30 o3 s bl Laole Lol
plsil O sl (Clasper) AsleS ! el 5oy bl
B e N T e GV W CY P PN v
ol St AL ol e Ay 0590 oy el
3 LSJJTC“’.' S i gy S el ol Al i
s A3 e LT (S350 0 45 L T i
o o3le slad pad il (o3le Ao 33) poir e
D) i s 1 alons L 2 IS 5
S50 5l el L;,j@.?)mwuﬁv sl 55 ol

Ol &il3g) o35 Ol (JolS Ol e J b
JS ¢

AJ—”‘:‘}-&—L‘JASQ‘RJ‘&J}L%}J&‘JJ

Jsb as (13 bl 5l Jol sl o im Gy 5



SE=VEV A=Y AP <+/ver)) S 4 56y
WUP < /e e0)) AL ol o 5 035 Jsb ¢ s0mme
30 I 5 o sline Lguvé)é))(F=\V/i\ df=Y
64_.5«)e)pdj_la.uov\_:sdjhd;ug_é}&:ﬁ-\uiﬁuj
e o Ll 35 533l oy S UL o
3ol Glaed) 5o el S L slagd) nle
s ol 3 s slaady 03 o S Soskes
slaeds oy b St i Cod
el 0l e3ls QLS Y Jsd dt.a:,? alises
A jasmini o Comnd e (S5 gae B
P o= /0A) L ey W Q)uuduvé)éj)

(F = Y/AY «df = ¥ 5409

B ol o s jo 015
Il oS o Ol sz Sl ol S
sl only DL Y Jod 5o b Sl CSLL
Jjﬂ»}fﬁ Loy Sols g Bl Ll
Coline glaad, 55 b Sbdte F5L 51 Ay
Wdf =Y 5000 P < +/vvv)) A3 odali dLi:ﬁ
SIL Ao oo 585 0 Ol s oo s (F = Av/0
o3 S m Olgn (o 508 5 EEls o35 Sas L

S5 505k o3 S

A asilygy @356 e (ol O e e b
5 o

S i es dsb )z S ol
RUSEI IS W E WA A0 P U T FTE N | PR W398
A o3le U 1l s Job o (sl e 3D
SE=VYAV df =Y 5 VAN P < +/v v o)) jasmini
Gy F=\V/v0df=Y 5188 @< o/oer)) 3
sk o dls 355 JWE 5 Dosline glagd
A odss Ll o35 s ool Sbdds pas

WWAF (1) T 0l olide i il 4l

Age- 15315 51 e L B e s slanasls
L oslawal stage, two-sex life table analysis-MSChart
S5 ot Gl bl f M 3 gl e
L ol cilen slaas S (55, o Sl
Sl e S A5l iy sy esli
Lilss 3l ol e s e Sl el dnsloes
Ry = Thm) Je M5 alls 75 end 610 25
F Q™M) = 1 e SRyl S5
Sodsb bvste sd=e™ e SRl el

(Carey, 1993) A eslizl (T = In(Ro)/ry)

@L‘.’J
BLU ol g hd) 0593 dsb

=l s 0003 Isb (s 3 Jool
53 L& 5y s gland s (555 5 b S JLL
s Ay 053 b e 0 a5l DL Y s
o5 Jo b F = \AATDE=T 5 Y88 P <e/ere)
Jsb (F= Wr0df=Y 5188 P<o/rer)) S5,
F=YVor«df=Y s\ e8 P<+/0v0)) S 4 Soyg
P= /e V) UL Jle s 0053 sk §seses s
Uiy oslion slaedy 65 (F= ATV =Y 5186
0555 g A ads (ls mime Dl b3l 540
beedls 085 855 5 b Sk AL e (g
a5 3 S JB gland, plo 4 oo
sl 3 e laady 3 o e Sk 5 ol
oo B les Kl o35 s ool S L
iy 5l ey g adS T Sl 5 il aelsl an

e sy 00 Jsb (o Sl ol
22 Ly e land s (555 ole b Sdbdds ALL
5 Ay 03 Uy s el 0 0l DL Y s
o355 Jy L (F= WAL df =T s YATP < +/vee))

Jsb dF = WWA\Tdf =Y AP <v/een)) S,



Lol i s I, ke (slands 655 5 ol Sbdsin () JLL -l e (55 0553 Jsbo G5 SE) ,8Le =\ J g

k:,&l.w\' \iéjuh&u))a)j.}djkjw))-\'iowdc,‘:}k)cww&))yvi\ &LAJ

Table 1. Immature stages development times (days) (Mean + SE) of male jasmine whitefly on different orange cultivars

at27+1°C,60+5% RH and 14: 10 h L: D.

Orange varieties

Stages

Siavaraz Valensia Mars Washangton
Egg 8.62+0.14b 721£0.17¢ 7.63£0.23 be 9.13+£0.17 a
Range (Number) 6.5-16 (107) 5-9 (47) 5.5-10 (48) 6-14 (100)
First instar nymph 835+0.15a 6.87+0.25b 6.09+0.19¢c 6.49+0.01 be
Range (Number) 3.5-11 (96) 4.5-10 (43) 4-10 (43) 4.5-8 (71)
Second instar nymph 4.07+0.15¢ 4.66+022c 5.06+0.15b 744+0.18a
Range (Number) 2.5-9.5 (88) 3-8 (39) 3.5-7 (42) 4.5-9 (43)
Third instar nymph 8.06+0.18 ab 7.21+0.33 bc 6.84+0.02¢ 8.81+£0.04 a
Range (Number) 3-14 (81) 5.5-12 (36) 5-9 (38) 7-12 (14)
Pupa 237+0.11c¢ 3.15+£0.19b 378+023a T
Range (Number) 1.4-5 (81) 2-6 (34) 1.5-6536) -
Total 31.03£0.24 a 29.12+0.59b 29.42+041b -
Range (Number) 26-37.5 (79) 19-36 (33) 24-345(33) -

Means within rows followed by the same letter are not significantly different at 5% (P = 0.05; LSD test).
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Table 2. Period of immature stages (days) and sex ratio (Mean + SE) of female jasmine whitefly on different cultivars of
orange at 27 =1 °C, 60 = 5% RH and 14: 10 h L: D.

Stages and characteristics

Orange varieties

Siavaraz Valensia Mars Washangton
Egg 8.64£0.16b 7.39+0.16¢ 7.77+0.24 be 9.13+0.17 a
Range (Number) 6.5-17 (153) 5-9.5(53) 5.5-11 (52) 6-14 (100)
First instar nymph 835+0.13a 6.78£0.028 b 594+0.17c 6.49+0.01 be
Range (Number) 6.5-14 (138) 4.5-12 (48) 4-8 (47) 4.5-8 (71)
Second instar nymph 4.07+0.12¢ 471+£022b 5.12+0.15b 744+0.18 a
Range (Number) 2.5-11 (127) 3-7 (43) 3.5-6 (46) 4.5-9 (43)
Third instar nymph 794+0.13b 6.87+030¢ 6.85+0.21c 8.81+£0.04a
Range (Number) 4-14.5 (117) 4.5-12 (39) 5-10.5 (41) 7-12 (14)
Pupa 2.68+£0.15b 3.15+0.08 a 352+023a 7T
Range (Number) 2.5-5(116) 1-5 (37) 15638 -
Total 31.38+0.23 a 28.43+0.68 b 29.20£0.67b -
Range (Number) 26-39.5 (114) 10-38 (35) 11.5-3335) -
Sex ratio (Male:Female) 1: 1.44 1: 1.15 1:1.06 e
Female percent 59.45+045a 54.05+0.63a 51.76 +044a -

Means within rows followed by the same letter are not significantly different at 5% (P = 0.05; LSD test).
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Table 3. Percent mortality (Mean + SE) of different stages of jasmine whitefly on different orange cultivars at 27 + 1 °C,

60 5% RH and 14: 10 h L: D.

Orange varieties

Stages

Siavaraz Valensia Mars Washangton
Egg 10.00+£0.45b 9.00+0.71 b 10.00+£0.72 b 29.00+0.65a
Range (Number) 0-25 (234) 0-20 91) 0-25 (90) 10-40 (71)
First instar nymph 8.11+0.58 b 9.89+0.37b 222+052b 39.43+0.57a
Range (Number) 0-20 (215) 0-20 (82) 0-10 (88) 7-75 (43)
Second instar nymph 790+ 0.29 b 8.53+£044b 10.22+0.52b 67.44+0.57 a
Range (Number) 0-15 (198) 0-15 (75) 5-15(79) 63-100 (14)
Third instar nymph 0.50+£0.26 ¢ 5.33+0.45 be 632+042b 100.00 £ 0.40 a
Range (Number) 0-5 (197) 0-10 (71) 0-10 (74) 0-100 (0)
Pupa 2.03+0.43 ab 4224047 ab 8.10+0.57a -
Range (Number) 0-10 (193) 0-10 (68) 02368
Total 25.77+043b 32.00+0.29b 32.00+0.52b 100.00+0a
Range (Number) 10-50 (260) 10-55 (100) 10-50 (100) 100 (100)

Means within rows followed by the same letter are not significantly different at 5% (P = 0.05; LSD test).
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Table 4. Longevity, daily fecundity and total fecundity (Mean + SE) of jasmine whitefly on different orange cultivars at

27+1°C,60+5%RH and 14: 10h L: D.

Orange varieties

Characteristics

Siavaraz Valensia Mars
Female longevity (days) 340+0.11c¢ 5.15+020a 4.60+0.22b
Range (Number) 1-7 (114) 3-8 (38) 2-8 (35)
Male longevity (days) 292+0.12a 275+0.17b 1.93+£0.14b
Range (Number) 1-5(79) 1-5 (33) 1-4 (33)
Daily fecundity 735+£0.23b 8.03+0.28b 7.14£0.18b
(eggs/female/day)
Range (Number) 5-11 (114) 5-13 (38) 4-9 (35)
Total fecundity (eggs/female) 25.53+ 1.45.¢c 40.00 £ 1.62 a 33.66+1.87b
Range (Number) 8-40 (114) 26-63 (38) 15-54 (35)

Means within rows followed by the same letter are not significantly different at 5% (P = 0.05; LSD test).
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Table 5. Population growth pararmeters (Means + SE) of jasmine whitefly reared on different orange cultivars at 27 + 1

°C,60+5%RH and 14: 10 h L: D.

Orange varieties

Population parameters

Siavaraz Valensia Mars
Intrinsic rate of increase (r,,)( per days) 0.055+0.001 b 0.065 +0.003 a 0.060+0.002 b
Net reproductive rate (R,)(offspring/individual) 6.46+0.510b 7.71+0.547b 11.41 £ 0.600 a
Finite rate of increase (1)( per days) 1.05+0.001 b 1.06 £ 0.003 b 1.07 £0.002 a
Mean generation time (7)(days) 33.6+0221a 31.09+0435b 31.69 £ 0.639 b
Doubling time (DT)(days) 12.48 £0.106 a 10.55+0.186 b 9.02+0.183 b

Means within rows followed by the same letter are not significantly different at 5% (P = 0.05; LSD test).
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Fig. 1. Age-specifice survivorship (/x) and fecundity (mx) of Jasmine whitefly on different orange cultivars.
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