In Vitro Efficacy of Some Plant Extracts and Fungicides
Against the Wilting of Dalbergia sissoo Caused by
Fusarium Solani £, dalbergiae

A. C. Basak! and Abul Khair®
' Retired Sciemtist of Bangladesh Forest Reseanch Institute, Chittagomg;
Presently working as a faculty member of Inbermational University of Busmess, Agricultural and Technology,
Uttara Model Town, Dlukea-1230,
2 Professar, Drepartment of Bolay, University of Jahatgimagar, Savar, Dhaka

E-mail : acbaszk@iubat.edu, basak@yahoo.com

Abstract

Seven plant extracts and seven tungicides were tested to contral the wiiting disease of
Diathergia sissoe caused by Fusarnm solsmt | dalbergice. Plant extracts of Vikex negundo
{Mishinda}, Azadiractda tudice [Neem), Ceamng basiltonm (Tulsi), Tagekes palnla (Gamiha),
Polygomum hydropiper (Bishkanlali), Adfatoda pesica (Basok) and Cemlelfa asifica (Thankuni) were
tested tn 100%, 50% and 25'% concentration in controlliing the vepelative growth of the fungus.
Basilieum inhibited the highest amount, about 56% pgrowth of the colture. A, vasice and V.
negunde were lhe sccond and third in controlling about 43% and about 42% of the vegelative
growth. C. asichcy controlad 40% while A, indica and T. patedn controled 39% and 37%. P
Igdropiper was the least effective antifungal that inhibited about 32% growth of the rested
tungus.

Synthetic fungicides namely Ridomil Gold (Metalaxyl-M & Mancozeb), Thiovit (Sulphur),
Sunvit (Copper Oxvehloride), Dithane M-43 (Mancozeb), Avistin {Carbendazim), Bavisiin
{Carbendazim} and Forastin {Carbendazim) were screened out o test their efficacies in 50
ppm, 250 ppm and 125 ppm concentrations. Bavistin was the most effective of all in digesting
the growth of the culture by 73%, 65% and 64% in three concentralions respectively. Forastin
way the second in destroving about 66%, 3% and 58% while Avistin mnkad the third in
digesting 59%, 52% and 41% mycelial growth in three tugicidal concentrations. Diathene M-45,
Riclomil Gold, Sunvit and Thiovit inhibiled 30%, 28%, 7% and 24% respectively.
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Introduction
During  19%0s, a serious  disease

threatenireg the sorvival of Dallergin sisson
Roxb. was observed in several SAARC
countries including Bangladesh. The plant
was widely used for growing plantations of
community and agro-forestry in Bangladesh.,
The disease was studied critically in the
Bangladesh Forest Research institute (EFRI),
Chittagong,. The causal fungus was identified
as Fosgriwnr solmpi | dalbergie, and some
maragement practices for the disease were
supgested (Basak 1994, Basak e al. 2003,
Basak 2006, Basak and Basak 20011). The
objective of the research was o develop wavs
of prevention or coration of the disease.

Integrated Pest Manapement (IPM) that
utilizes ail suitable lechnigques and methods
in & compatible manner and maintains the
prpulation at levels beliw causig econemic
injury, was Iried. Among the several
components of IPM  eg., appropriate
silvicultural practices, <rop rotation,
guarantine, bivlogical control, biokchnology
of develpping host-plant resistance and pse
of pesticides, use of plant extracts, binlogicai
apents and fungicides, were applied.

Green plants possess a vast reservair of
chemicals which are effective  against
different diseases. Only 10% of these have
been tesked apainst human diseases but less
apainst discascs of plants (Nitvananda 1977).
The earliest mention of poistnous plants is
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found in Wrik Yeda duoring sccond
millennium B.C, (Foddy 1991 Recently,
sezreh for antifurgzal natural compounds has
become infense due to ncreasing concemn
about pollutive effects of synthetic fungicides
on environment (Alice and Rao 1987). Many
pathogens are becoming resistant against
those chemicals due b0 their consistent
usages. Due to low phytotoxicity, cost-
effectiveness, svstemicity, biodegradability
and capacity to stimulate host metabolism,
antifungal compounds of plants  are
advantageous over svnthebic fungicides
{Beve 1978). Tewari (1998} listed some
promising planl extracts which have proved
antifungal toxicities. Anwar e af (1994}
teported antifungal activity of 23 plant
exbracts. There are works on anbimicrobial
studies of essential ocils from plants
{Chowdhury et al. 2003). Bhowmik and
Chowdhury (1982} reported that leaf extract
of  Azmltrachte indica had  the highest
inhibition of mycelial growth of Altermarin
afferuala. In Banptadesh, some plant extracts
showed effective in controlling  selected
fungal pathogens of jute, rice and chickpea
{Miah ef of. 1980, Basher and Rai 19917,

Chemical pesticides are poisons and can
contral many plant diseases, though their
misuse is destroving ovor envirenment. With
the application of first commercial pesticide
in 1867 that contained arsenival compousmi
followed by Bordeaux mixture in 1883, [ime
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sulphur in 18380, lead arsenate in 1892,
Thiram s 1931, DDT in 1939 and 2, 4-D in
192, much reliance was placed on chemicals
b control pests and diseases from 1930 by
replacing all other control practices. This led
ko the misuse of pesticides arut the emerpence
of environmental, health, cconomic and new
pest and disease problems. Consequently,
Integrated Pest Management (IPM) was
developed to reduce the usages of pesticides,
There is na extensive work on the antifungal
activiy of plant extracts and fungicides
against the wilt fungus of I sissoo. Sa, the
present work was conducked to find out the
provedures and impacts of Lhe evaluated
hetbicides and fungicides on inhibiting the
growth the fungal mycelium.

Materials and Methods

The mycelial growth inhibition test of
the fungus, Fusartion sofomi f, dalhergim was
conducted in 2004-0% in the Silviculture
Genetics Division of Banpladesh Forest
Research Inshitute, Chitagong. Fresh leaves
of Azadirachta indica, Vitex neginndn, Adfikodn
vasice, Ccimnm basificem, Conlelln asialica,
Polygomum tngdropiper and Tagekes patuin were
collected, cleaned, washed with waker, deied
over bissue paper and cut inte 1-2 cm long
pieces. Twentv-five grams ol each sample
was kept for 24 haurs, inside separate conical
tHlasks conlaining 30 ml sterile water
maitaiung 2 makerials-water rakio of 12
(W/¥). Then, they were crushed in a martar
and pastle. Extracts were first steved through
several lavers of cheese cloth and finally
throuph filter papers. Filtrates were sterilized
for 15 minukes at 121'C under 15 'SIL Potabo
Dextrose Agar (PDA) medium was prepared,
sterilized for 20 minutes at 4045, and
poured  into Petridishes.  Concenlrated
extracts of 10 ml having 100% concentration,
were pouted inte 30, 55 and 575 ml PDA
medium. Thus, 0 ml peisoned PDA (or cach
concentration of each extract was prepaned.
The poisoned-fonds were plated aseptically
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nte Y mm Petridishes at the rate of 20 ml o
each for  three replications of  each
concentration. Apainst each concentration,
three replications of control Petridishes
contained PDA and slerile water only. From
sevenn davs old culture, % mun diameter
mycelial dise was cut by an agar culter;
exress agar was removed by a sterile scalpel,
and the disc was placed mverted onte a food
medium for helping the fungus o grow
without delay, The plates were left at 27-
30°C. Dala on average diameter of inhibited
as well as control growth, were recorded
after 5 days of incubation.

The svathetic fungicides, namely
Ridomil Gold, Thiovit, Sunvit, Dithace M3,
Avistin, Bavistin and Forastin were diluted
inte 500, 250 and 125 ppm and marked
properly  [The preparation of  three
concenibration  profiles for each of the
fungicides: | g Bavistin + 100 ml water = 1%
solution, i.e., 10,000 ppie. 1 el solution from
TLOWE ppm plus 9 ml watec= 1000 ppm. 10 ml
from 1000 ppm solubion+10 ml water=5)
ppm. 10 ] from 500 ppm solution+10 ml
water = 250 ppm. 10 ml frem 250 ppm
salution+10 ml water = 125 ppm]. One
millilitre of the prepared solotion of any
strenpth was placed at the centre of a sterile
Petridish and 15 ml hot FI'A was added to
that. By agitating the plates lor mixing up of
the fungicidal solution and PDA gol, the
plates were left to soliditication. Conbrol
plates contained three replications of FDA
and sterile water against each concentration.
The remaining procedures were similar o
those used i case of the plant extracts. The
inhibition percentape was calculated,

Results

The resufts of the percent inhibition of
mycelial growth of F.osalae b defbergne due
to antifungal effect of plant extracts were
presented in the Table 1. The findings
differed preatly dependmg on the materials
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and doses of the plant extracts. O, basificum
inhibited the highest amount of 36.30, 4240
and 3376% growth in 100, 30 and 25%
concentrations respectively. A. rastcn was the
second in case of destruction of 43.04, 41.82
and 2971% myeelia at 100, 50 and 25%
concentrations respectively. P Inpdropiper was
less efficient in mhibiting the fungus, nearly
3% in every concentration. The antifungal
performances af V. megunile ranked the third
and C asiatica the fourth. A, indicy aned 7.
pattile were similar i their capabilities.

The result of etficacies of the synthetic
fungicides is given in the Table 2. Bavistin
proved superior to olhers in inhibiting the

test fungus by 7273, 54 85 and 64.25% in three
concentrations followed by Forastin (66,0,
62 8 amd 57.69%). [0 controiling the fungus, F
sofami A, albergine, Avistin ranked the third
{59.4%, 51.53% and 41.22%). The range of
irthibition of fangal growth by the remainiog
synthetic fungicides was recorded much
lower, 24-30% than those of the Bavistin,
Forastin and Avistin {about 41-73%).

Discussion

Ameng the plant extracts, ©. busidicnm,
A, vasica, V. neguredo mid C. astaticn showed a
very provmising resall by digesting about 50%
vegetative growth of the test fungues within

Table 1. In vifro efficacy of hechicides in contealling growth of Fusarinm sifans | dalbergiae

Mean inhibition of mycelial growth (%)
Names of the plant extracts
100% conc. 0% cone, 25% conc.

Vifex nogundo (Nishinda) 41.82 10.00 37.55
Azadirachta indica (Noem) 330 ¥ .98 2545
Octmem basiticim (Tulsi) 5636 4545 35.76
Tagetes patula (Gandha) 3. 76 35,14 2900
Polygomnn hydrapiper (Bishkantali) F22 3213 3153
Adhatada pasica {Basok) 4304 31.82 2971
Centella asintiva (Thankuni) 10,00 3576 M55

Table 2. In vitre etlicacy of synthetic kungicides m controlling Frsertn solam f. dafiergia:

Fungicides Mean inhibition of mycelial growth (%)
S} ppm 25 ppm 125 ppm
Ridemil Gedd (Metalaxyl-M & Mancozeh) 2789 2304 1940
Thiowvit (Sulpher) 2273 2181 1604
Lorastin (Carbendazim) a4 62.83 57.69
Buwpistin [Carbendazim) 7273 & B85 hd 25
Dritlsine M-25 {Mancozeh) 30.31 1818 13.35
Swnpit (Copper Oxychloride 26.67 1698 09
Avestin (Carbenufarim) 59.40 51.53 413
Bonglodesh loumal af Forest Science Vaol, 32 12], 2013 kit



five davs. The above plant extracts contained
antimiczobial substances like unsaturated
lactenes, cvanogenic glycosides, sulphur
compaunds, phenols, phenolic glyvcosides
and saponins {Singh 1984). Flant extracks of
0. basiticam inhibibead 22 fungi {Dube ef .
1989), Plant extracts of Vikey meguuds was
bound phytotoxic against Heliinthosporitm
oryzie {Graimage of al. 1985) and in the
present study, il ihhibited 3842% mvcelial
growth of Ihe test tungi. The leaf extracts of
Potygonnm fapdropger and  Azedinachte imifica
showed 60% and 58% inhibition of mycelial
growth of F. sefauz (Basak and Paul 19499). The
results indicated that the deses of the plant
cxtracts should be higher than thase applied.
Auteclaving mighl have destroved the
antifungal properties of the essential oils of
Hie extracts to sime extents amd perchaps not
Ly heating alone and storage for a few davs.
Pesticides of microbes and plants are
compatible with IPM programme, and MNeem
products, at present are being applied as a
pesticide,

Due to systermic in nature Bavistin,
Forastin and Avistin showed higher resulls
over the others for three concentrations in
killing a substantative guantity of the
mycelial growth of F solewi f dalbergine
within five days. Bavistin inhibited bolh
mycelial growth and spore germination in ik
urfro corudittons. It s worthwhile to note that
fungicides could be used prior W sowing of
seeds, in the seedling stage and alse in the
plantations after the onset of symptoms of
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