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EFFECT OF CAPTAN AND CARBOFURAN ON SPORES
PRODUCTION OF Entrophospora sp.

Ehumairoh, AW, Guonawan & D. . Hadijaya

ADBSTRACT

The eMeciz of pesticides cuptan, carbofuren sod mioed of
Lhe tmo pesticldes were sudled wn funpul develapment and spore
production of AM fungl Fraireplaipord 19, asseclated with sarghum
plunt. Three prsticiden upplication were carred ont, nanely before
pluniing, 5, and 10 wecks xflvr pluntlag. All peatieldes treatnaent had
oo eifect on both fungul development withln the root apd spore
production bn the seil cxcepl caplue: applicatlon at flve weeks.,

Eevwords © captan, carhofu, spoes mooduction, Serapiospend sp.

organism in both ficld crop and arbuscular

nyvcorthizal Fungi inoculum production.  Arbuscular
mycorrhizal fungi ineculum contained plant pathogents, it
will act as not only source arbuscular mycarrhizal fungi
inoculum but also the plant pathopens. Many pestizides
had been studied  for their cffects on arbuscular
mycorrhizal syinbiosis, The result showed that most of
pesticides studicd have deleterious effects (Sukamo, 19393
1996) and somc of them were compatible with Ui
arbuscular mycorrhizal fungi (Dehne, 1981}, Most studies
wore used temperare arbuscular wycorchizal fungl, There
was no sullicient information of pesticides effects on
wopical arbuscular mycorrhizal fungi.  Therefore, the
prosent study was carried out to study the effects of 1wo
pesticides, coplan and  carbofuran, on  the spores
production of arbuscular mycordhizal funpus,

Pub[i:idcs arc commonly used to reduced pathogenic

METHODS

Arbuscular mycorthizal fungus used in this
expenment was Enatrophospora spwhich kindly supplicd
by Rescarch Instilule for Food Crops Biotechnology,
Hogor. Spore was used as inpeolum.  The spores werc
collected using wet steving snd  decanting methed
{Gerdernann & Micolson, 1963} Zeolit was used ag
growth medium and sorghum (Sorghum bicolor L) was as
a host plant . Serghum seeds were perminated on stenile
zoalit.  After the scedlings reaching 546 days they were
translorred into pot conlained 200 ¢ of stevile zeolic. Filty
sporcs were inoouliied and placed under the seedling
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There  were  throe  frearment of  pesticide
applications and fwo types of peslicides. captan and
carbofuran. ‘They were applied individually.  Pesticides
application were beforz planting, 5, and N} wecks afler
inoculation, The concondnistion used were 10 mp caplan
(erihocide 30 WY 1156 mg carbofuran ((uradun 3 G and
mixed captan (7.50 mg) and carbofuran (3.78 mg). In
cach treatment, pesticide was diluted in 15 ml] aquadest
before applied then ponred individually inlo cach  pat
Control treatment was watered with 15 ml aquadest
without any pesticide, Planis were grown ina gliss house.
Planis were ferliliced by Johnson's nuicient salntion Tour
tiimes 3 weck and watered with aguadest daily.

Simgle harvest was conducted at 12 weeks afer
plaming. Aler e plants reached 12 wecks ape, walcring
was stopped and lelt the plan dry for about six weeks, To
moasure reol colonization, reot samples were  aken
randomly from the pol and cleared and staincd using the
meltwd of Koske & Geommna (1989 Deternunation af
otal and infected oot fenpths was fullowed the method of
Giovannclti & Mossz (1980).  The number of spores
obtained from the pot was from each trealinent wens
recorded.  Spores extraction used wet sicving  und
decanting method {Gerdemann & Nicalson 1963). The
grams of reolit collected randomly Trem dricd pot were
sicved 1o collect spores,

Data were analyzed using completely mondomiaced
desiga wilh two treatment factors. First {actor was nanic
of fungicides with four levels treatment, they were conlral,
captan, carbofuran, and mixed of hall concentration of
both pesticides.  The sccond faclor was pesticide
application, ci., before plgniing, 5. and 10 weocks afier
planting.

RESLLTS AMD DISCUSSION

Rool Colonization

All plants were  highly  colongeed by (e
Fatraphespora sp. (Table 1), Inoculated control weatmenl
was colonized over than 954, Pesticides seduced ool
colonization, but on significanl statistically except for
captan applied at 3 weeks afler planting.  Application ol
captnn At 3 wecks after planting redeced the root
cofonization into dwo third of that of the tnocuialed canlrel
treatment. Ewen though root colonization was saduced by
the applicaion of captan, carbofaran, and mixed of baoih
pesticides but the value of percentage infection in gencral
still over than 73%.
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Tahle L. Percentage rool colanlzatinon nf FEnrophaspera ap with
pesticid es applivatlon,

P stacides Ta pestivide Tume of pesticuds applications
[witkd atter plonting)
0 5 1il
45 7a - - -
Caplan i 90_Dals 69,3b 9. daks
Carboluran - Y1 3ah §47ab Ti3ab
Mgt . - 923ab 8030k ¥edabh

*  Axed of lul fooncentruiion of vapan amd cadsoduran
Figures in the same column fallowed by the same leller are not
siznificantly diTerent (P<0.05)

Spaores Productinn

Production of spores per 10 g of medium in
moculated control treatment was reasonably high (Table
21. There was no ellzet of pesticide application ehserved.
There was a high variation in the munber of spores
amongst the freatmeats, however, the dillerence was not
statistically significant (Table 2. The higher number of
spores was recorded al mixed Tungicide treatment applicd
beloie planting whereas the lowest value was observed at
cptan treatment applied at five weeks afier planting:,

Tahle 1. Spores production of Eteopfiaspora sp. with pesticide
upgel Lo arirs,

Pasticides Mn pestidde Timne of pesticide applications
(wecks after E].:I.r.lll'l*_'\.l
i 5 m_
177 e ; Y
Capian - 14040 Ha 190
CarlmslLran - 11Ea 116 156
_ Mhin® B . | 1914 1902

= MAived of hill conceniralion of caplan and carbolaran
Figurcs in the some cnlumn followed by the same leller we not
wi i a1y deiterent (1~hG5)

Ficld Application

In peneral application of pesticide caplan,
carbofuran and the mixer of the two pesticide has no effect
on both production of spores and reot colonization except
for captan at five weeks application which reduced the
percentage of root colenization significandy, R scems
that captan had more savere effect on Enfrophospara sp
than carboluran at five weeks application.

Application of pesticide before planting had no
effect on fungal development in the oot and spore
production,  This may due 1w the thick wall of
Entropitaspora sp. can prolect the spore from pusticide
cffect. Enrophaspora cell wall hus similar characienstic
with dcomiospora fuevis which required inocubation time
for ‘germination for about 11 days (Brundett & Juniper
1995}, 1t is assumed that Entrophospora sp. has the sance
pericd of timc {o gorminatz.  Captan and carboluran
degraded in the seil for 34 and 30 days, respectively.

Therefore, when the spores gormninaicd the cffcct
of pesticides was not severe particularly for caplan wiuch
already degraded fully in the soil. Less cifect of pesticide
on spore genmination will minimized the elfzet on fungal
development with in the root and conscquently has
minimum  effect on spore production. The effect of
peslicides in plant  growth independently  from  the
Entrophospora sp., however, was not determingd in this
experiment, Therefore, what mechanism of the pesticides
tested ¢an not be concluded.

Application of captan al ive weeks reduced oo
colenization and spore production into one third of that of
the inoculated untreated control value even though the
reduction was not statistizally significant.  This negalive
effect may due 1o the detrimental effect of the pesticide on
the stage of sctive growth of the fungi.

There was no synergism effoct of wixed captan
and carbofuran application on [ungal development and
spore production obsenved. This mas cause by the lower
concenirslion of each  pesticide  used. Similarly,
application of pesticides 10 wecks aller planting had no
eflect on fungal development. At 10 wecks tima alier
planting, plants had becn mghly colonized by the fungi.
therefore pesticide application had less clfzcl compare 10
that of five weeks application. In addition, pesticide tested
in this experiment wers non-systemic so thul langl inside
thie rood was less influcnoed by the application of pestivide
compare with gyslenic oncs,
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