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Abstract
Tea is cne of the important plantation crops in Nepal, One al the important fungal pathogens Soiermiium el
causing seediing blight disease In tea was found to be pradominant in the nursery grown plants, The art and science
of plant disease control has moved In the direction of bisdagical control of plant pathogen & a distinct possipdity for
the Future and can be successfully explolted in modem agriculture, especially withih the framework of integrated

neeerm cake, ail cake, aqm-mr extract of Azac¥rachia

nagement practices agalnst 5. rodfel wers developed using
indlica, bio-cantrol agent like Trchoderma harzianum and

caliin (0,1%) & vivo, Combination with cow dung, neem cake, ol cake, chicken manure and rabbil manure, disease
reduction were insignificant, However, combinatisn with neem cake and oll cake showed 66.4% disease incidenca,
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Under pot culture conditions T favziasum alone and In co
provided best effectve management practices of seed

simultanesus, repeated and post infection.
Introduction

Tea is the important cash crop in Nepal. A
number of fungal pathogens causes disease in
tea plants. One of the Imporant funogal
pathogen s Solerotium  roifsl which causes
sclerotial blight In tea, A-number of fungal
pathogens cause diseases of tea which raduces
the quality and quantity of tea production.
Sclerotial blight caused by Sclerotium rolfsl
Sacc. (telomorph: Abhela rolfslf (Curd) Tu and
Kimbrough = Corticlum rofsi Cural) is one of
the fungal diseases which appears in the
nursery  grown  tea seedlings.  Effective
integrated management practices against 5.
roifed were tested i wive, Integrated Disease
Management (1DM) as applied to disease means

all the tactics avallable to the grower
(cultural, biological, host plant resistance and
chemical) that provides acceptable yield and
guality at the least cost and Is compatible with
tenets of emvironmental stewardship. The art
and scence of plant disease control has moved
in the direction of blological control of plant
pathogens, Including  use of  introduced
antagonists. It Is now widely recognized that
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disease Incidence were recorded 11.1%.

mbination with neam cake, ofl cake and Aradirachta e
ling blight in all the three modes of application #i,

blological control of plant pathogen is a diistinct
possibility for the future and can be successiully
explolted In modern  agriculture, especially
within the framework of integrated disease
management systems. Integrated contral s a
fiexible, muiti-dimensional approach o disease
contral wtilizing a range of control components
such as biological, cultural and chemical
strategies needed to hold diseases belaw
damaging economic  threshold without
damaging the agro-ecosystem. Effectve
integrated management practices against 3
rolfsl were developed using neem cake, oil
cake, aqueous leaf extract of Azacirachta indica,
bio-control agent hke Thchoderma fHarzianum
and calixin {0.19%) /n wiwo, Combination with
cow dung, neem cake, oil cake, chicken manure
and rabbit manure, disease reduction were
insignificant. However, combination with neem
cake and oll cake showed 66.4% disease
Incidence, whereas In olf cake, neem cake and
Aradirachts indica In combination disease
Incldence were recorded 11.1%. Under pot
culture conditons 7. Aarzanum alone and in
eombination with meem cake, ofl cake and
Azacirachia indica  provided best  effective
management practices of seedling blight in all
the three modes of application v,
simultaneous, repeated and post infection.
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In the present Imvestigation an attempt
was made to develop an effective Integrated
management strateqy against seedling blight of
disease of tea.

Materials and methods

Fungal cuttures

Virulent culture of Solerobum iy Sace
(Corficlum  roffsif Curzl) was obtalned from
Immuno-Phytopathology Lab, Department of
Baotany, North Bengal University. This was
originally Isolated from Teen Al-17/1/54 and
after completion of Koch's postulate, the
organism was identified by the Global Plant
Qinic, Diagnostic and Advisory Service, CABI
Biosciene UK and designated as Sr-1. Besides,
two more isolates (Sr-2 and Sr-3) of 5 rolfeF
which were used in this investgation were
isolated from infected tea roots of TV-25 and
UP-8 respectively. Cultures of Trichogerma
Harzianum (biocontrol agent) was also obtained
from the laboratory, mentioned above,

Inoculation technique
dnecwium preparation
Fungal pathogen

According to Chowdhury and Sinha (1995), sand
maize meal medium was prepared in the ratio
of 3:1 (sand : maize). In the prepared sand
maize meal medium fungal pathogen (5 ol
was Inoculated and incubated at 28°C for 7
days. The inoculum was mixed with sterdle sail
at the ratio of 1:8. Fungus soil mixture (100
am} were mixed with the top soil of earthen
pots containing tea seedlings and kept for
development of disease reaction.

Blocontral agents

Tnichoderma species prepared in several media
viz, wheat bran media (wheat-bran: sand 1:1,
and 25 ml of water for 150 g of Inoculum In
each polythene packet); Saw dust media (saw
dust and water), tea waste media (tea waste
and water). Media were autodaved and
Inoculated as above,
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Inoctiation of healthy fea seedlings in pot

One year old tea seedings were planted in
earthen pots containing 1 kg sall and allowed to
be established, Regular watering was dane for
two weeks and then 100 g of pathogen
moculum was added carefully in the rhizasphere
of each plant. Disease assessment was dane
after 2-week- Intervals and up to 45 days of
inoculation,

Induning agents and their application
In vhvo test

Mature leaves (500 g) each of Azadiachis
indica and Catharantfius roseus were harvested,
washed thoroughly with running tap water,
rinsed with distiled water, air dried and
macerated separately homogenized In a electric
blender. The leaf extract was filbared through
double - layered muslin doth and centrifuged at
10,000 g for 30 minutes, The supernatant was
collected and filtered through Whatman Mo 1
fiiter paper. Each filtrate was further filker
sterilized and preserved as stock (100%)
solution aseptically in bottles at 5°C for further
use, Leaf extracts were diluted (1:10) with
distiled water, drops of Tween-80 was mixed
and sprayed on tea plants with the help of
Sprayer. The control plants were sprayed with
distilled water mixed with Tween-80. Spray was
done four times at 7-day intervals, Both treated
and untreated plants were inoculated with s
roifsh and disease assessment was made.
Mustard ol cakes and neem cakes wers
allowed to decompose separately for a week in
a8 day pot covered with polythene, After
decompasition, 100 mi of decomnposed oll cake
solution was added in each tes seedlings pots,
The pots were then inoculated with S iy
Untreated control was kept for comparisan,
Growth behaviour also observed up to two
months, Organic additives (cow dung, rabbit
manure and chicken manure), 100 gm of ach
were Laken separately and mixed in 1 kg of soil.
These soll mixtures were separately kept in
each pot. Tea seedings were planted In each
pot containing different organic components,
After one week, 100 gm of pathogen (5 rol&)
Inoculum was added In the of each
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tea seedling.

Mass cultures of T, Aarzianum and T. viride
were prepared on carrier medium comprising of
wheat bran and sawdust (WBSD) in 3:1 ratio,
Five hurdred grams of the contents of carmier
mediurmn moistened with 20 percent (w/w)
distilled water was filled In each bag. These
polythena bags were sterilized at 15 Ib pressure
for 1 h for 2 consecutive days. Each
bag was then inoculated with 4-6 days old bits
(0.3 cm) of pure culture either of T. faralanun
and T. wiride and incubated at 28+1°C, During
incubation, these bags were gently hand shaken
to promate uniform sporulation over the carrer
medium and to avold cdusters, Addition of
biocontrol agents in soil was done 10 days prior
to inoculation with 5 oS 0.1% of calixin was
sprayed with distilled water on tea plants, The
control plants were sprayed with distilled water
mixed with Tween-80. Spray was done four
times at 7-day intervals, Both treated and
untreated plants were Inoculated with 5. ol
and disease assessment was made.

Result
In vivo evaluation
Growth promotion in tea seedlings

Tea seedlings of two varieties (B-157 and
Tesnal-17/1/57) were grown in soil amended

with neem cake and ol cake separately, Each
treatment consisted of 10 planis, In tripficate
and the values are an average of 30 plants.
Results were recorded after one-manth interval
and up to two months following the treatment
of neam cake and il cake and after inooudation
with 5 roffsi Results (Table 1) revealed that
the growth of tea seedlings had been increased
following amendment with neem and oil cakes
than those treated plants inoculated  with
© polfei In relaton to untreated uninoculated
tea seedlings as recorded after two maonths
following treatment.

Similarly seediings of three tea vaneties
(UP-3, B-157 and K-1/1) were grawn in soll
amended separately with cow dung, rabbit
manure and chicken manure, Each lreatment
consisted of 10 plants, in triplicate and the
values are an average of 30 plants. Results
were recorded after one month interval up Lo
hwo months following the treatment of organic
components and after inoculation with 5 nofd,
It has besen ohserved that the growth of tea
seedlings had been increased in  treated
uminoculated tham treated inoculated tea
seadlings  (Table 2).  Among the three
tregtments with organic components, rabbst
manure gave very good and healthy growth of
tea seadlings than chicken manure and COW
dung.
Under pot culture conditions T. harzanum
alone and in combination with neem cake, oil

Table 1: Growth promotion in tea seedlings following sail amendmerit with neem cake and oil cake

Teas variety Dne month Tweo manths
Health Infected Heaithy Infected
[ncrease i Increaseng,  Increasein  Increase na. Increase In Dncrease no.  [nerease in Incresse no,
height {cm) o lnaves height (cm)  of leaves  height (cm) pfleawss  height em of leaves
Ti7/154  1x02 EE ] 2+.03 5,01 CENH 1+.01 2= .03
Untreatad
Treated 2z 3x.04 14.01 ] 1203 A4.04 2+.03 402
Meem cake
il cake 1x.02 32,02 2581 i 03 .01 A4 03 i, 01 =02
B-157 12.01 303 1,02 ] 4,04 Ex.03 14,01 2x.03
Treated 2401 24,03 1+.02 i a 1£.01 2403 3+.01
Mesm cake
Ol cake a0 44,03 1.52.1 ] 2403 a 3402 1£.01

4+ Stand for standard deviation; Average of three replicates
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Table 2: Growth promotion in tea seediings by different organic components after inoculation with
Sdlerotium rois

Tea variety One mosith Two mionths
. Healthy Infected Healthy Infected
Incre Increase in
height no.of height  no. of height no.of  height  no. of
{em) leave: (em) beaves (em)  leaves {em)  leaves

P-3 Untrested 2£.0 0 1+ 032 (i 304 0 1+.01 0
Treated Cow dung  6+.0 1£.02 3207 1204 4+03 1+.02 154207 0
Rabbit manure D.0 4] E+.02 0 603 104 4202 o
Chicken manurs 4.0 1+03 2201 o 3402 106 2204 0
B-157 Untreatad 14,0 o 1] o 102 2+04 1202 ©
Treated Cow dung 340 103 304 1+.02 4£05 1,02 1+.03 1+.09
Rabbt manure B0 L&,  S+.02 1] 503 1408 24,01 1,03
Chicken manure Ak [ o 206 1203 4+07 3208 2407 14 4
K =11 Untreated 20 0 14,05 Q 2402 102 0 a
Treated Cow dung 320 o 103 @ 205 0 0 o
Rabbit manure Sk 4£.02 F+.09 (1] BEODZ 0 2+.01 (w1
Chicken manure 6.0 2402 4403 ¢ 306 304 2+03

* Stand for standard deviation: Averape of three replicates

Table 3. Effect of simuttanesyus treatmenits with biocontrol, fungicide, organic amendments and plant
extract on development of seadiiog blight of tea following inocutation with Scherotivm roifel

Thestrmarnt DHgmmem Dismaze

— incidence (%)  control (%)
Trichoderma harziamem a o 100
Ol cakee with, Mesr ks 66,4 334
Oil cake, Neem cake and Aradiraches 1.4 E8.9
dnglica {aquenus extract)
T. harzianumwith Azacirachis indics (1] 100
{scqueous extract), oil cake and neem cake
Cow dung, Neam cake and Ol eske 448 55.4
Chicken manure, Neem cake and Ol cake 435 g2.5
Rabbit manure, Heem{:ak:a?ﬂmﬂil calos ;E.ﬁ ﬁ.-ﬂ
T. Aarzignum, Calbdin (0.1%) a 0
Aradiractita indica {aqueous extract)
Unfreated Control 100 _ 0
Table 4: Comparative efficacy of apelication of organic amendments and formulation against Sclherobivm rofa)
Treatment ~Dlsease incidence (%) e
Simultanecus Repetitive  Post infection
Trichoderma harzianum 4 0 0 W]
Oil cake, Neem cake and Azadirachts indics 15.8 (F} 44.6
{(aqueous extract) ;
T ; Azradirachita indica (aqueous o 1] i)
extract) Ol Cake and Neem cake
Cowdung, Neem cake and Ofl cake 40.6 30.5 77.7
Rabbit manure, Neem cake and O/l cake 463 330 5.8
Chicken manure, Neem cake and Ol cake 47 5 35.5 BE.2
T. harzianum, Calixin (0.1%), Azadirachts o o H
dica (agueaus extract)
Untreated Control 100 100 100
Gake and Azadiachte inoica provided best simultaneous, repeated  and pot  infection,
effective management practices of seedlings Combination with neem cake and qil cake
blight in all the three modes of appiication wiz, showed 66.4% disease Incidence where as in il
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cake, neam cake and Azsdirachia indica In
combination disease incidence were recorded
11.1%. But In combination with cow dung,
neem cake, oll cake, chicken manure and rabbit
manure, results were insignificant as shown in
(Tabéas 3 and 4).

Discussion

In vivo tnals demonstrated that Trichaderma
harzianum alone as well as in combination with
neem  cake, oil cake, agueous extradt of
Aradirachita indica and calixin (0.1%) provided a
total control of sclerotial blight disease. Similar
results were obtained by Sonali and Gupta
{2004) when 7. wirde alone and in combination
with neem oil, neem cake and deodar needies
used in radial growth of S refS¥ resulted in a
total controd of the disease. But repeated
application of neem cake, oil cake with various
combinations of cow dung, rabbit manure and
chicken manure were found to be less
significant. Finally it was observed that T.
farzianwm and |n combination with neem cake,
ol cake, neem extract and calixin (0.1%) were
found most effective in reducing disease
incidence on tea seediing plants #7 wig.There
are several reports on the. management of
disease by Integrated [isease Management
(IDM). Management of chickpea root rot and
collar rot against 5 roffsi by Integration of
biological and chemical seed treatment was
reported by Tiwar and Mukhopadhyay {2003).
They observed that  application of
carboxymethyl cellulose (CMC) with G winens
powder (10° spores per g) in combination with
vitavax provided maximum protection (81.5%)
ta the crop against chickpea root rot and collar
rot pathogens in glasshouse. Chickpea seeds
treated with GV powder + CMC + vitavax
significantly  Increased seedling emengence
(47.9%); final plant stand (B5.8%) and grain
yield (79.7%) which was statistically at par with
HiEu‘!ahTthltGmevder+h¢Eman:EGv
suspension + vitavax In 2 sick plot, Upamanyu
et al, (2002) reported the management af roct
rot and web blight caused by Rhizoctoria solar.
They obtained that '
maximum tolerance to carboxin, tebuconazole
and carbendazim folowed by T
T. harzianum and A niger when used In
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integrated  disease management along  with
fungicides and oil cakes both under glass house
and field conditions. Soll amendment (cotton
cake) + T, wiens and Carboxin (5T}, mustard
ke + T, virens + tebuconazole and sod
amendement (mustard cake) + carbendazim
(5T) were found effective in containing the roat
rot under glass house conditions while  soil
amendment (mustard cake) + carbendazim (5T)
+ carbendazim (FS) were found highly effective
in reducing  pre- and post- emergence root rat
and web blight. Severity was best contained Dy
sail  amendement  (mustard  cake)  #
carbendazim (ST+FS) followed by tebuconazole
+ T virens (ST) + carbendazim (F5).
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