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ABSTRACT

Variations in the population density of Diaphorina citri
(Kuwayama) and its natural enemy complex (Insecta and Araneida)
were studied on a Mexican lime orchard in the Westem region of
Saudi Arabia from March 1997 to Feb. 1998. It was observed that the
spider complex and the saprinus histerid predator, Saprinus chalcites
(l I I) may have a potential as candidates for biological control against
D. citri. However,the spider complexrepresents 33.6% of thetotal
predatory complex. The regression test of the total number per week
of spider complex to the total number per week of D. citri showed
highly significant positive correlation of the spider complex to D.
citri. The populations of 3 groups of the predatory insects including
the predaceous saprinus histerid, S. chalcites, predaceous carabid,
Eguoola crenulata Dejean and Chrysopa vulgaris were found in a
good synchrony with D. citri during their activity period.

Key words : c qndidat e s, popul at ions, sync hrony.

I. INTRODI]CTI()N

I'he cilrus ps1 lla" I)ittlthrtrinu (itri lKuwar,ama) is a widely

-'r)1_



_228_

distributed pest in tropical and subtropical countrics all rrrer rhe
world. (Fadl-Alla 1985, Kawar et aL.,1989; l-youssout'i et qt., 19921.
This ubiquitous species is found on a wide range of citrus
orchards and wild plants,(Ananthankrishnan 1995). The D. tiu.i
is the most destructive pest in the southu.estern and southeastem
Saudi Arabia, infesting citrus grooves and wild plants (Martin 1972.
Wooler & Arafat 1994). Several avenues hare been pursued towards
the control of this noxious pest including chentical and agricultural
control, but did not successfully stop the f-ast spread of Diupfutrinu
which is the main vector in transmitting the greening disease agent
which has caused devastation. decline and death in citrus orchard:
(Nasr er a/., 1980),

Due to failures in chemical and ag:ricultural methods
applied in curbing the populations crl Dittphorina and evidrnrll rhu
spread of the greening disease, ne\& approaches ofconrroi using the
biological control with the ob.jective r:f reducing the pcsticidcs usc
have been adopted as reported by Graham et al.,l9E6. Craigand
Loan (1987), Ding et al., (1987), Peter e,/ rzl.. (1990). Silyaet ul .

(1992). Dreistadt er al., (1994).
Little is known of the phenologv and synchronl between the

arthropod predators (lnsecta and Ai'aneida) anrJ D c.ir"i in Sarrdi
Arabian citrus agroecos)'stem. The s;nchron\ ot'tlic populatir.ns ttl'
D. citri and their natural enemies rvere sludied to ascertain their
potential in a biclogical control program to reduce thc prrpulalii\nr r\l
D. citri to below the economic datnage level

2. I}TATERIALS AND ]\{ETH(}T}S

2.1. Sampling methods
To investigate i1' thc clrrrplex of natrrral erernies clrrnpr''seti

of major groups o1'lnsecta and Araneida is in srrrchrorr-r nith tlre
population dynamics af [). t ifti. lleld strrrire\ \\cre eoiri]Lrctcii ir: ;r

Mexican linre orclrard.lurirrg 1997 .l99tl. at tlrc rcsearulr lanrr rrl lirc
Ministrl ol' Agrrculture and Water Resourees (NlAWRl irr tladr.r .Al-
Sham localitr. Westcrrr Sludi Arabia lrr this tlcld srLrdr rhe ,easonal
variation in the pclpulation densitl ril'1) c'ilri and its rratriral cnenuc\.
the lime trees of the citnrs orchard r.r,ere sampled u,eekll u5urg i,

starrdard s\\ aep riel. l()e rn irt rJianrctcr anrl lIre sicrr c lias lr .lirrrtla:"ti
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mesh. c)ne hundred random sweeps (4 subsamples,25 strokes each)
were taken once weekly by hitting the trees vigorously and randomly.
Samples were placed directly intaT}o/oalcohor andbrought tothe
laboratory for identification. weekly data were accumulated to give
the total nuntbers recovered per week.

Degree-day temperature (DDT) accum ulations
Daily maximum and minimum air temperature were obtained

from the weather station at the university Farm of the Meteorological
facility of the College of Merrolory and Arid Land Agricultu.",
w'hich is in the vicinity and it is about 100 meters away from the
research t-arm of the MAWR. Degree-Day Temperature (DDT)
accumulations, were calculated with the onset of sampling using
Arnolds formula (Al-chamdi el a/., 1995). The threshold chosen was
i80C as a base temperature for both D. citriand its natural enemies.
ro our knowledge there has been no published developmental
threshold for D. citri and its natural enemiesatthepresenitime in
Saudi Arabia.

Statisticel methods
A simple linear regression model was used to test the

correlation between weekly numbers of Diaphorina natural enemies
and the weekly numbers of D. citri in the Mexican lime orchard.

3. RESULTS A}ID DISCUSSION

Data collected showed that there is a noticeablo variation in the
fluctuation of the populations of both D. citri and thc predaceous
complex from Insecra and Araneida (Tabre l). Fig. I showed 6 peaks
of D' cirri populations observed during March, alril early July,-early
November, and late February, throughout the season. However, z pe*sof the Araneida comprex were observed in synchrony with the
populations of D. citri in March, April, May, early iuly, early
November, and late Febnrary. The spider complix'rrur-th" dominant
group of predators prevalent on the lime trees. This group belonged to g
fam i I ies : Lycosidae, Gnaphosidae, Thomicidae, Sal-ticiiae, pho'licidae,
oxyopidae, Theridiidaeand and Agelenidae. However, representatives
of both families ( Salticidae and Gnaphosidae ) *"r" .or" dominant



_230-

than members of other families. These groups of true spiders are
considered of vital importance in biological control and their role is
very well recognized by many workers in the field of integrated pest
management (I P M) (Porovencher and Vickery 1988, Jackson and
Willey, 1994, Tarsitano and Jackson 1994). In this study, this group
was collected in high numbers than Insecta predators throughout the
season which, may be due to the fact that no insecticides were applied
during the period of study (Table 2). Furthermore 7 peaks of spider
complex were found to be well synchronized with the populations of
D, citri. However, 3 pronounced peaks of activity occurred during July.
November and February.. The degree-day temperature (DDT)
accumulations are presented with the populations activity of both D.
cilri and the Araneida complex in Fig. l.

Although some major groups of insect predators were noted
throughout the season which include Clvysopa vulgaris, predaceous
saprinus histerid, Saprinus chalcites and predaceous carabid, Egapola
crenulata Dejean (Fig. I ) , it was observed that the populations of C.

vulgois was active only during the periods of early March to late
April and from late September to October. However the pronounced
peaks of C. vulgaris were found onthe lstweekof Marchand3rd
week of October at a (DDT) accumulations of 320 DDT and
I1358 DDT, DDT ,respectively (Fig. l).

The predaceous saprinus histerid showed a slight weak peak
during April 1997 and 3 pronounced peaksduringearll'Mavl997.
mid Julyl997 and mid November 1997 (Fig. i). Also the last 2
pronounced peaks were in synchrony r,r'ith the last 2 peaks of D. cirri
during early July and November 1997(Fig. 1).

The predaceous carabid, E. crenulata had 3 peaks throughout
the season. Two of these peaks were pronounced and in synchrony
with the D. citri populations during dates of samplingata(DDf)
accumulations of 6196 and 12959, respectively.

Data obtained from this studgive a clear indication that Insecla
predators including the aforementioned 3 groups which have chewing
mouth parts come as a Znd important group in reducing the
populations of D. citri. Also different insect predators were recovere d

but in less numbers than the already mentioned groups (Tahles l-
2). These groups of lnsecta predators range from I I96 to 29.7oro
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Table (2) : Total number and 7o of the D. citri natural enemies per 100 double
sweeps during the period of 48 weeks from March to Februery,
Hada Al-Sham, 1997 - 1998.

Predator Total %
Snider complex 716 33.6
Saorinus chalcites 626 29.7
Eeaoola crenulala 502 23.6
Chrysopa vulgaris 176 083
Cvdonio orooinsaa 54 02.5
Paederus allierii 30 01.4
Coranus aecvotius 23 01.1
Sohodromantis viridk 05 00.2

From this study it is observed that the populations of the major
predatory complex was the araneids and it does represent33.6Yo
of the total predatory complex (Insecta and Araneida). In addition to
this, the regression of the total numbers per week of spiders complex
on the total numbers per week of D. citri showed a highly
significant positive relation to D. citri adults on Mexican lime trees
(Standard : 0.031, T = 4.722, and P<0.001). Theother predatory
group (Insecta) did not show any significant relation to D. citri
when the regression test of the total numbers per week of each insect
predator to the total numbers per week of D. citri.

This study has indicated that the impact of a complex of
general polyphagous (Insecta) predators needed further critical
evaluation to consider their role before natural mortality could be
thoroughly exploited in rational pest management pogrErns.
Therefore inventories of indigenous insects and spider complex arc
targeted towards achieving the main objectives in reducing D. citri
populations, before reaching damaging levels. The saprinus histerid
predator, S. cholcites can be eonsidered a suitable candidate
biocontrol agent against Diaphorina bugs (immature and adult
stages) since it represented 29.1% of the total predatory complex.
Geden et al., (1987) reported that the histerid predator Cucinops
pumiho (Erichson) preyed on the immatures and adults of dipteran
larvae and soft-bodied instars such as the immature hemipterans.

Some biological agents used in biological controlprograms
using predaceous Insecta and Araneida were successfully mass

.1.
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produoed o. artiflcial diets ancr ,.r on lheir rraturar hosts as rep.rted
by Coppel and Mertins 11977). Singh ( 1917).Norton er ul.. 1991.
Kunrar et ttl-, (lgq6) I'his study shor"ecl that rhe saprinus hisrerir
predator. ,\. t'hultitt,.s antl the spi,Jer complcx ma1 haye a prttcnlial a:
promising candidates f.r the biological c.rrrtrt.,l ctt-D. citrion Nlexicar,lime trees in Western Saudi Arabia We recommend more
augmentative studies with the objective .t'exploiting the possibiritics
of_ using these predators in an integrated p"rt *unig"*"nt pr.rgru,
(l PM) againsr Diupfurinu hugs in Saudi Arabia.
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Diaphorina crrri, $S.it J+* *tr.i+. iH i!9l3,il .9,!c iS. i-,t-p
te$r!., ( Psyllidae il4.e : i-i|$ i.C+l,iil l*:) (Kuwayama;

qrjr-Jt l#ll lst "lt Cr l#lt i&ul d O#++Llt

grrti.ll .y-, rer.r rlLi

- ;-r"lt.:+. dlLll i,--l- - lJtJl iJS - olr-" !l f:b #
.{flja..,ll {"-"Jl iSl^.ll

Uaillll

eJ,l, tt*'o j"i.:.ir- ii n arBS j.:LiljiYl r.rr-i 
a3

J)- 4+,iJt iit;lt+ ;rI+lt ;r$l Jl--^ii ;,#t+ # n+g-tt .$U.Jl_r
.1998 .;,l;a-i .,,-L 1997 u*JL J^ ''-I.dl # +.:_r*":l 4#-"ll isL^ll
.:+n*Jl *;*il r-_, ijiri'lt :-S1nJl :i'- LJi i*lJil o.ll g.r$ i,. li-J

L-#JiJl 4iLr^lL dtr^t, rlr. ilr.j,- .:; 4,6!-)l LitS^ll 6.U: ,/. i*^ 'i---Sj ri, 1rA . Llrl:sl ''_isj llr .,r;: r*Jl 4+!l aS*ll ei"
6t* i'i-ll ' iJ 

"-tSlt 
tl-;-:t sno/o33,6 

ir..,i i..i.ri.rJl c$l.r,Jl
: ,;r;- 11 . ,KLJI ri.r_o rl:ci t J +^1 }l+iJyt tsit e;9i .irl}.-^lt
L-{r!- L--LGjl 1r+-1 J(I rllJl il ,j.r rt:ci 3 q r^ J) tr+"i S:
J',---rs:^l 1'^.- i)li J'!.a ji 't+i i-l ,Jl ":a i;+!i .U-U f*t*rf
,1, ,11 .',t ,-! -,'*":! 

C- ir+ i+.s1 i J :+-l r-"-,G^Jt .al )"j,sll
. .''t ; l ,-*Fr ;-r'-: ,.:;+J1 ;*s'iri y'r !L:;:r *JlJli JDfi

. jJl

-5' :-.J, (:t) .1. ti i;.r\iJl a*L - ^.r;jt 4JSl il^lJl it4ll
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