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THE LONGEVITY OF Diaphorina ctfrt ON VARIOUS DOMINANT WEEDS

Siwi Hardiastuti, Mofit Eko Poerwanto*

Agrotechnology Department, Universrty of Pembangunan Nasional "Veteran' Yooyakarta
'molitnuk@yahoo.com, lelplfax \A27 4) 4A7793

ABSTRACT

Citrus vein phloem degeneration (CVPD) is the most impediment disease in
citrus produclion in the world. lt mainly vectored by Diaphoina citi Kuwayama.
lntensive applic€tion of insecticides is ineffective and also cos y. Various weeds
species in citrus orchard are suspected as alternative host of vector. Research on
the longevity of D. cifr on the various weeds is needed for completing the jntegrated
CVPD disease management program. Each of flve dominant weeds gained from
vegetation analysis were exposed to five days old D. cili adults inside the nylon
mesh cage, which previously starved for 24 hours. The number of D. cltn survived
was recorded daily (24 h). Analysis of variance and DMRT were done on data. Most
of D. cili stayed for feeding on Boehavia erecta and survived for 5.91 days. It was
significantly different on Amaranthus sp,hosus, and also on Althemantherc
philoxeroides, Potlulaca olerccea, Ludwigia penenis which survived lot 3.57, 0.20,
0.00, and 0.20 days respectively.

Key words: CVPD, Iongevity, citrus, Diaphoina citi

INTRODUCTION

Citrus vein phloem degeneration (CVPD) is the most impediment disease in

citrus culture in the world and has been attacking citrus in Asia and America (Aubert,
'1990; Halbert & Majunath, 2004). Many highly productive ptantations where yletds

were 20 tones per ha decreased sharply into 8.6-15 tones per ha per annum (lrawan

et al., 2003). Recently, citrus productron in tndonesia has developed rapidly. ln
2007, the produclion increased to 2,625,884 tones. Howeve., CVPD is sti a great

threat to the citrus production jn lndonesia. ln 2008, the production decreased again

into 2,467,632 tonnes (BPS, 2009).

CVPD mainly vectored by D. citti Kuwayama. Fourth and fiflh instars as well

as adults are able to transmjt diseases (Xu et al, 1988; Aubert, i 99O). lts role as the
insect veclor, led to the vecto. conlrol using insecticides as the principal strategies tn

CVPD control management. However, signillcant result of the CVPD disease control

has not yet been obtained in the tield due to the jnsufficienl understanding of the life
of a veclor. The existence ofvarious weeds in citrus orchards could be suspected as
alternative host of ve€tot (D. citn). Some weeds are able as alternative host of pests

and pathogens. Kolomento weeds (Leersja hexandra) and Sembungan (Saccio/epis

ISNAR C2FS PROCEEDING 239
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interupla) arc the host plants of rice stem borer, Cerulang (Eleu,ine indica) is lhe

host plants ot Piiculaia oryzae, and nematodes Rotylenchus reniformr:s. wuluhan

(Setaia plicata) and Jajahean or Lempuyangan (Panicum sp ) are host plant of rice

bug (Rukmana and Saputra, 1999) ln order to complete an integrated conlrol

program of CVPD, research on D. cllt longevity in va.ious weeds species should be

conducted.

MATERIALS AND METHOD

D. citi mass reaing

Eggs of D. citri was obtained from the field and maintaned on orange jasmine

plants. The nymphs wich hatched from eggs reared on orange jasmine shoots,

planled in pots (O17 cm, height 12 cm and O 25 cm, height 18 cm) and covered

with nylon mesh c€ges (length 100 cm, width 100 cm, height 100 cm)

Weeds idenlification and vegelation analysis of citrus orchards

Dominant citrus weeds was determined using analysis vegetation method by

taking five ring samples (50 cm x 50 cm) per plots randomly on three citrus

orchards. Values of ADe (absolute density), AF (absolute frequency), ADo (absoluie

dominance), RDe (relative density), RF (relative frequency), and RDo (relative

dominance) were calculated and value of SDR (summed dominance ratio) was

determined.

D. cittilongivity test on weeds

Expedments were carried out by using five dominant weeds planted in pots.

Each weed was inserted into nylon mesh cage (O 10 cm, height 30 cm) and 10 of

five days old D. cilt adults were released in the midle of the cage. They were

previously starved for 24 hours before releasing. The cages were covered with

sponge (O 10 cm, 2 cm thick). The number of D- ciln suNived on each weed was

observed every 24 hours up to all of them in dead. The treatment was repeated 10

times.

Data analysis

Analysis of variance at 950/6 significance level was done by using SPSS 10.0.5

(SPSS, 1999) to determine the effect of treatment. Duncan's multiple range tesl

(D[4RT) at 950,6 significance level was c€rried out to identity signillc€nt difference

between treatments (Gomez and Gomez, 1983).

Orcl Prcsentation
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RESULTS AND DISCUSSION

Results of vegetation analysis on weeds of citrus orchard found 16 species of

*eeds which cgnsists of three species of grass, 10 species of broadleaf, and three

liecies ot sedges group Oable 1.). Based on these results, five most dominant

$eed species were taken for tesling D. cifr longevity; there were Altemathera

:r,'loeroides of grass group, Olercceae Poiulaca, Amaranthus spinosus, Ludwigia

.e.renis, and Boethavia erecta of broadleaf weeds with SDR values ol 19.720,$,

'20604, 11.650h,9.310/6 and 6.930,6 respeclively. The analysis result also shows

:at the value of absolute density (ADe) was not necessarily generating high values

:: SDR, bec€use the value ol SDR was determined by three parameters: density

l€), dominanc€ (Do), and frequency (F). The highest value of SDR on A.

:.Ibelpides indicated ihat this weed was the most dominant weeds in the field.

D, cif' was able to survive a maximum of eight days with the mean longevity

.' 5.91 ! 0.251 days on the broadleaf weed 8. e/ecfa, but was not able to complete

: -e life cycle (Figure 1.). lt was significantly different to other weeds, A. splrosus, A.

:r ioercides, L. penenis and P. oleraceae which were survived lot 3.57, O.2O, A.2O

:-d 0.00 days respeatively Cfable 2.).

Table '1. Vegetation analysis on weeds ofcitrus orchards

Weeds speci€s Group Ade AF ADo RD RF RD SDR(0,6)
\-='-1 a t h e a p h i I oe ro i d e s"
: ':.ana longiflqa> 3a,:ts angLlata

: -.a-arlhus sp/rosusl
-F a:um conyzoides
-E. gia Penenis"
a. -ta ptostrcla
:c-r.a leavis
aE -s,E indica

iE 'awa efecta'
>-/^: eca oletaceae'
t,::.:.bB hifta

't?j---js corynbasa

G
G
B
s
B
B
B
B
B
s
B
B
B
B
G
s

6,1
0,7

5,1
o,2
3,9
0,1

15 3 20,5 14,29
4 1 2,6 3,81
1 1 0,6 0,95
4 2 1,3 3,81

14 3 6 13,33
5 1 3,7 4,76

12 3 2,4 11.43
0,6 0,95
1,2 1,91

4 4,17
4 0,96
I 2,08

4 5,93
12 4,49
4 0,96
4 1,92
4 9,7A
I 1,12
4 1'1,06

12 32,87 19,72
3,99
1,97
4,63

12 9,62 11,65

2
1

2

1

2
5
3
6

21
2
8

6,9 5,71

4,76
2,86

4,90
9,31
1,97
3,27
6,18
3,99
6,93

2A,O
1,91
7,62
1,9'1

8 8,18 12,A6
4 0,32
4 6,25
4 0.16

2,OA
5,96
2.O2

105 25 62,4 99,99 '100 99,89 100,6
(absoluto density), AF (absolute frequency), ADo (absolute dominance ), Rde

(relativ€ d€nsity), RF (relative fr€qoency), and RDo (rclati\.€ dominance), SDR
(summed dominance ratio), * (five mosi dominanc€ weeds), G (grass), B
(broad leaD, S (sedge)

Total

!i.
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The ability lo survive in non host plants indicated the existence of nutrients

content in the weed that resembles its host plant nulrient content or the existence of

certain substances that could stimulate D. cift to stay for feeding The substances

could be a various compounds of alcohol and aldehyde from the leaves of which

were specilic and volatile used by insect to find its host plant Cvisser, 19BB)

However, the type and number of nutrient content was not as @mplete as in the

host plant for surviving and compleiing a life cycle. Similar results were also

obtained by Sudiono and Purnomo (2008) in Gemini virus isect vectors (Bemecla

fabacr), and Hardiastono (2001) on Peanut Stripe Virus (PSIV) 8' fabacl were able

to live on broadleaf weed Ageratum conyzoides. The weeds also serye as a source

of inoculum since they were able to be infected by Gemini virus While Amaranthus

sprnosus, Bidens pilosa, Crolalaia incana, Glycine max and Physalis angulala as

altemative hosts and source ot inoculums for PSIV inteclion

850
*".
d

x""!fi-iI,.

+ B@rhavia erecta
+ amErentus spindsus
+ A I t he rn e ntho ra P h ild e rc idds
+ Padulaoa oterccee
+ Lu<tvtgia perenis

daya

Figure '1. Percentage ol D. citti sutvived on various dominant
weeds

Table 2. The mean of longevily (days) of D. clft on various
dominant weeds

W6eds species [,4ean t SE

Baerhavia erecla
Anatanthus spinosus
Alten athora ph iloero ido s
Pottulaca oletaceae
Ludwigia peffenis

5,91
3,57
0,20
0,00
0,20

t 0,251
t 0,292
t 0,200
t 0,000
r 0,200

a
b
c
c
c

-Numbers 

followod by the game

between treatments (P < 0 001)
letter arc not significantly difierent
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Some of D. cilr population (31%), obviously did not prefer to stay for feeding

on any weeds treatments and just stayed on the cage. Presumably they did not

fecognize these five kinds of weeds as a host that can be used as a food source.

,ryhlle the absence of D. cifr population on P. Abracea likely could be caused by

high water content in this weeds, which were structurally quite different from their

r'rost plants (cjtrus). The high water content also causes lhe lgw conient of volatile

compounds (speciflc odors) which were emitted, and were unable to alltaal D. citi
stayed for feeding.

The implicalions of those survivorships of D. cilr in some weed species is the

oresence of alternative host for D. citi when citrus plant is not available as a food

sour@, either because there are no plants or when plants are treated with

pesiicides. The existence of alternative host will cause the population ol D. citi is
available throughout the season and serve as initial population lor the next

leneration population. Role of D. c;ln as a propagative vector of CVPD pathogen

r/ill also make the disease inoculums always available throughout the season in

5eld. This will fudher complicate the control measures against CVPD on cikus plant,

since the disease transmission is highly dependent on the availability of disease

noculums and insect vector populalion ln the field (Chen, 1998).

CONCLUSION

'1. Weeds were able as an alternative host for D. cilr-

2 The mean of longevily of D. cifn on broad leal weeds Bhaeravia erecta was 5.91

t 0.251 days.
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