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ABSTRACT

Wheat is an important cereal crop chiefly attacked by black chaff disease. Survey of five districts was conducted,
maximum disease incidence was noticed in Layyah district. Bacterium was isolated from leaves, spikes and seed
tissues, yellowish colonies appeared after 48 hours of incubation. Four plant extracts (Allium sativum, Allium cepa,
Terminalia chebula and Capsicum annum) were evaluated at 2, 3 and 5% concentrations against Xanthomonas
campestris pv. translucens. Capsicum annum significantly retarded bacterial growth at 5% dose after 8 days. Two
bio-products (Vampire and Biosal) were evaluated at 2, 3 and 5% doses against bacterial colony growth. Maximum
inhibition was noticed by vampire at 5% after 8 days.

Keywords: Wheat; Black chaff, Bacterial leaf streak of whe&®ant extracts; Bio-productsXanthomonas
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INTRODUCTION

Wheat {riticum aestivum L.) is an important cereal crop of world, belorigsfamily “Poaceae™[1]. It is a staple
food of Pakistan, cultivated under the area of 8@6isand hectares with 23517 thousand tons priot{2}. Black
chaff disease of wheat is an important bacterigeae of wheat caused Banthomonas campestris pv.
translucens. Symptoms appear after 10-14 days. Narrow watekezsbaecrotic lesions form at the center with rusted
margins on leaves[3]. Bacterial slime oozes anesdon leaf surface gives flaked off appearancesd3is symptoms
hardly appear on seedlings. Black chaff with puipbek discoloration appear on glumes and seed®csur
Xanthomonas campestris pv. tranducens is seed born pathogen. Transmission rate is glote but can be sporadic
under favourable conditions. Bacterium is dissemeithgrimarily through infected seeds. Rains splasimel aphids
are secondary means for dispersing of inoculundfterium may survive up to 63 months on seedspgction
cycle completes in 10 days [6].
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Fungicides are fatal for human health, plants, disds and animals. Approximately, three million pleoare
the victims of pesticide poisoning each year aratimedworld [7].

Plants are not only a food source but also havgueninedicinal properties. In many remedies, theseitally used
as basic ingredients for curing diseases in menaaihals. Plant extracts are eco-friendly and phreaurce for
plant disease management. Plants having diffe@mpounds in its different parts are antibactemal antifungal,
gaining popularity as an alternate to agro chersidal by day.

The purpose of this study was to observe diseaséeince on different areas of the country. In vek@luation of
plant extracts and bio-products at significant esmiation will be an effective tool for disease mg&ment.

MATERIALS AND METHODS

A survey of five districts (Attock, Layyah, OkarRahim Yar Khan and Bhakkar) of Pakistan was coratli¢h
assess disease incidence of “black chaff diseasgheht”. Three wheat plots from each district weedected
randomly and incidence was measured by using fatigfiormula;

No. of infected plants
% disease incidence = X 100
Total no.énts

Diseased samples (leaves, spikes and seeds) veseryed at 4C in refrigerator.

Isolation from Infected leaves and spikes:

Diseased tissues (leaves and spikes) were exaitedmall pieces, surface sterilized with 0.1% Hg&ld rinsed
twice with tap water. After drying one gram infettdssues were macerated in small amount of didtilvater.
Bacterium was isolated by using dilution plate teéghe[8]. Nutrient Glucose Agar (beef extract= 3gptone = 5g,
glucose = 2.5¢g, agar = 15g and water = 1L) mediwas used for bacterial colony isolation. Plates werapped
and incubated at 8Q for 48 hours.

Isolation from diseased seeds:

Infected seeds with typical disease symptoms wenface sterilized (0.1% Hggland soaked in distilled water for
overnight. 100 pl aliquot was spread on the surfafcautrient glucose ager medium. Plates were wadpand
incubated at 3T for 48 hours. Colonies were purified by streakifate method and preserved.

In vitro evaluation of different plant extracts and bio-pralucts:

Four plant extracts/lium sativum, Allium cepa, Terminalia chebula and Capsicum annum ) and three bio-products
(Biosal& Vampire) were evaluated at 2%, 3% and 58faentrations by using food poisoning technique[9]
againstXanthomonas campestris pv. translucens. In control, sterile water was used. Each treatmeat replicated
thrice and arranged in Completely Randomized Def@RRD). Data was recorded after 4 and 8 days efwal by
measuring bacterial colony diameter in centimetates

Preparation of plant extracts:

Twenty five grams bulbs ofllium sativum Allium cepa, Terminalia chebula and Capsicum annum were crushed into
small pieces and grinded with 75 ml of distilledtera Resultant was filtered through “Whatman's Mb.filter
paper and considered as standard. Three doses 2% nd 5% were made by adding the requisite amount
of distilled water [10].

Statistical Analysis:

Disease incidence recorded at different districés wompared by Analysis of Variance (ANOVA). Treants
means were comparedby Fisher’s Least Significaffeiince (LSD) test[11]. Data was statistically lgmad by
using SAS software [12] and graphs were made irddft Excel [13].

RESULTS AND DISCUSSION
Significant difference in disease incidence of tahaff disease of wheat’was noted in five distriof Pakistan

(Table 1). Maxmim disease incidence was oberved.agyah district (23%) followed by Bhakkar (17.5%),
mimimum incidence was noted in Rahim Yar Khan amsumyeyed districts (Fig 1).
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Wheat (riticum aestivum) is a staple food of Pakistan, extesively culidhin arid, semi arid and irrigated zones.
Layyah is a semi arid area having totally differelimate compared to Rahim Yar Khan district. Chaimgdisesae
incidence might be due to the variation of climaindition. As a little information is known ababe disease [14]
biology in Pakistan it needs further research ddezpiological aspects.Bhutta and Ahmad [15] surdegiferent
districts of Pakistan, highest percentage of iff@écamples was found from Hyderabad (38.46 %)d@tbby those
from D.l. Khan (28.57 %). None of the samples fi@nY. Khan and Sukkur was found infected.

Isolation from leaves and seeds:

Yellowinsh round muccoid bacterail colonies appedaafter 48 hours of incubation. Colonies were fiadiand
identified as non-sporing, aerobic, motile, Grangateve rod, occurring singly or in pairs with a gl® polar
flagellum.

In 1986, Sandst al., isolated bacterium using Wilbrink's medium andrckerized as areobic, non spore forming,
Gram-negative rod having mucoid yellowish colonies.

In vitro evaluation of different plant extracts:

After 4 days of treatmenfllium sativum significantly controlledXanthomonas campestris pv.. translucens colony
growth as compared to the others at 2% concentratin significant difference was observed bgrminalia
chebulaand and Allium sativum at 2 and 3% doses. At 3% concentration, no Stalt significant difference was
noted amongdrerminaliachebula, Allium sativum and Allium sepa exceptCapsicum annum. Maximum bacterial
colony inhibition after 4 days was observedAlium sativum plant extract at 5% dose. After 8 days; no siatibt
difference was seen betwe&arminalia chebula and Allium sativum, significant colony inhibition was noticed by
Allium sepa at 2% dose. At 3% and 5%after 8 dag@apsicum annum, significantly suppressedanthomonas
campestris pv.. translucens colony (Table 2; Fig 2)

In vitro evaluation of bio-products:

After4 days, significant results were noted by bptbducts (Vampire & Biosal). Vampire was signifitig more
effective as compared to Biosal at 2% dose. Sicpnifi difference was noted by Vampire & Biosal a8l 5%
doses. Vampire significantly inhibited 1.33 cm leaigtl colony as compared to Biosal at 5%. Aftera§s] Vampire
was significantly more effective at 5%, suppres8&@ cmXanthomonas campestris pv.. translucens colony (Table
3; Fig 3).

Plant disease management through biological meareco-friendly and has gained much popularity sitast
decades. Plant extracts are a cheap and alternatoreemicals having broad spectrum activity agaiasterial and
fungal pathogensCapsicum annum belongs to family “Solanaceae” containing 16% @so; compound [17]
having antibacterial property.Oleoresin acts on Ilaeterial cell wall, removes proteins and the y&da and
interferes with the cell division process[18].

Khan, Rashid and Riaz [10], evaluated leaf extdcDaturaalba, seed oil of neemAgadirachta indica), and
nimbokil 60 EC at 1, 2 and 3% concentration agagmetvth of Xanthomonas campestris pv.. malvacearum. At 3%
concentratiorDatura alba significantly retarded the bacterium growth folkdvby nimbokil. None of the plant
extract showed effectiveness at 1% concentratigid,32ashid, Ehetisham-ul-Hag, Javed, Jamil, MulaBsrrooq,
Ahmad, Latif, Chohan, Ahmad and Kamran [E3jaluated three plant extrad@étrullus colocynthis, Nicotiana
tobaccum and Curcuma lunga at 5, 10 and 15% concentrations. Tobacco’'s eixtr@Nicotiana tobaccum)
significantly controlledXanthomonas campestris pv.. malvacearum at 10% concentration.Jabeen [20], twenty five
different plant species were evaluated againstebiattleaf blight of rice by disc plate diffusionethod. Out of
twenty five plants, significant activity was notbgl Azadirachta indica, Thuja orientalis, Terminalia bellirica, and
Anethum graveolens.

Table 1: Analysis of Variance (ANOVA) for diseasericidence of five districts of Pakistan

Sov DF SS MS F-ratio P
Replications| 2 72.9 36.45
Districts 4 | 859.5| 214.87% 48.29 0.000
Total 8 968 4.45
Error 14 35.6

** = Highly significant, CV=_13.18, ¢ = 0.05
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Fig 2: Respons of plant extracts at various doses against bacteriabtony diametet
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Fig 3: Representation of bi-products impact against bacterial colonydiameter

Table 2: Means comparisons of plant extracts at thee doses against colony with respect to differentrte intervals

After 4 Days After 8 Days

Time Doses Dose:

Doses 2% 3% 5% 2% 3% 5%

Terminaliachebula | 2.50 KLM | 250KLM | 2.40LMN| 5.60B | 5.40BC | 5.10 DEF

Allium sativum 2.40 LMN | 2.30 MNO 2100 5.60 B| 5.20 CDE | 5.10 DEF
Treatments | Allium sepa 2.60KL | 230 MNO| 2.20NO 5.00 EF 4.70 Gt 4.50 HI

Capsicum annum 270K 2.60 KL 240LMN| 5.30CO 4.301 4.10J

Control 4.83 FG 4.83 FG 4.83 FG 6.20 6.20 A 6.20 A

LSD = 0.2696 a=0.1

Mean values sharing smmilar letters do not differ significantly

Table 3: Mean comparisons of different bi-products at various dosesagainst colony with resgt to different time intervals

After 4 Days After 8 Days
Doses 2% 3% 5% 2% 3% 5%
Vampire | 1.80HI| 1.601J 1.337J 350p 3.10|E2.73F
Treatments | Biosa 240G | 1.90H| 1.67H| 3.83¢ 3.39 P3.00 Ef
Contro 483B | 483B| 4.83B] 620A 6.20 A6.20A
LSD = 0.2690 0=0.1

Mean values sharing smmilar letters do not differ significantly
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