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Management of gray blight of mustard through
orne selected treatment

ABSTRA T

The efficacy of orne selected fungicides and plant extract was evaluated

against Alternaria brassicae and Alternaria brassictcola causing gray blight

of mustard (var AU Sarisha-I, Brassica campestrtss I~ perirnents were

conducted at the Farm of Sher-e-Bangla Agricultural Univer ity, Dhaka and

in the laboratory of Regional Agricultural Res earch Station, Bangladesh

Agricultural Research In trtute, Rahmatpur, Ban hal during rabi eas on

from the month of November, 2006 to February, 2007 Four fungicides viz

Rovral 50 WP (0.200)) Dithane M-45 (0.300), Ridomil 68 WP (0.200),

Bavisrin OF (0.100) and two plant extracts VIZ Garlic clove extract

Allamanda leaf extract were employed in the experiment. Among the

fungicides and plant extracts tested, Rovral 50 WP (0 2 0'0) showed the best

performance in reducing disease incidence and disea e seventy as well as

increasing eed yield against gray blight of mu tard. Seed infection b)

Alternaria spp wa reduced by 64 9000 and eed yield wa increased b)

48.1900 over control by the application of Ro ral No prorm mg results \\ ere

hown by the rest of the treatment against gray blight of mu lard
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INTRODUCTION

Rapes ed-mu tard (Brosstca 'iPp) IS the IllHI rOil eed crop of

Bangladesh. lit of tc tal cropped area of 13. -3 million hectare, oilcrops

l)CClIP only 0 -c) I million \\ hich L about .2uo of the total cropped area.

Rapeseed-mustard covers 0.336 million hectare of land (60° 0) of the total

oil-cropped area and produces 0.246 million ton Yield (52.2°0)

(Anonymous 2002).

A good number of oil eed crops like mu tard, sesame, groundnut, lin eed,

niger, safflower, unflower and soybean arc being cultivated in

Banglade h The first three are considered as the major oilcrop From

our internal production, one-third of the total requirement can be met up.

The hortfall is met up by import at the cost of about U" 160 null ion per

year (Anonymous, 200 I). The major imports are SO) bean oil and pal III

oil. From import we get only 6-7 g/h/day. Nevertheless \\ e get 10-12

gIh/day from internal production and import. Ihe developed countries

like USA and EU countries, the consumption rate arc 60 glh/day Mustard

seeds contain 40-45° 0 oil and 20-25° o protein. Using local ghani a erage

33°0 oil may be extracted In thi .. sub-continent three specie of Bras stca

are CUItI\ ated for oil purposes, viz. Brasstca campestrts, Bra, sica juncea

and Brassica napus (Anonymous, 2001). Variety AU.._ an ha-I i

Brassica campestrts

Many factors are associated with the poor yield of rapeseed-mustard III

Bangladesh. Di ea e have been Identified as one of the major factor

(Ahmed, 1992).



Rape eed-mu lard suffer from about 14 di eases (fungu -9, \ iru -2,

ba teria-l , nematode-I and parasitic plant-I) in Banglade h Among

the e di ..ea e leaf blight, do" ny mildew and Ihe pat a inc plant arc the

U11p rtant (An n mous, ...007). Leaf blight au ed b) Alternaria

brasstcae rs widely di triburcd and the mo t CI iou aud devastating

disease of rapeseed-mustard. The characteristic ymptorn IS the

development of circular spots on leaves and pods w ith concentric ring

Later on spots coalesce and ultimately the leaves become blighted. 'l he

disease may cause 250
0 ) ield reduction at severe condition of infection

(Anonymous, 200 I)

Gray blight (Allernal"lG brassicaes (Berk) ace cause blight of leaf. pod

and tern (Meah et GI.~ 1988) and ~eed abnormalities (How lider et al .

1991). It is endemic in Bangladesh and all the cultiv ated B CG117p(H"lrJl\

and 13. napus varieties are susceptible to the disease. I his disease causes

an average yield loss of 40-7000 in India and 30-6000 in Bangladesh

(Meah et al., 1(88) In addition to direct ) ield losse the disease

adversely affects the eed quality reducing seed size seed discolouration

and reduction III oil contents (How lider et al.. 1991. Kau hik et al.,

1984). eed cleaning before ..O\\lJ1g has recently been proved effective in

reducing infection of eed-bome pathogens and increa mg production of

healthy eed (110 sain and Doullah, ) (98).

There IS no information available on the resistance source hCHlIC(lL

are being successfully used in controlling the di ease (Meah et al., 1988

and Howlider et 0/ , 19R5). Non-chemical methods of disease control may

include use of biological agents, botanicals, adju uncut in cultural

practices etc Re earches with these Ideas have )' ieldcd good results but

not better than the use of chemicals.
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fOI ccofricndl appi naches Thus the pre cut

achiev e the following objectives-

Iudv \\ a undertaken to.,

II wever, the J lit: of env iroumental pollution linked \ ith

indi CI im male and unplanned 1I e of chemical \\ hich call e health

hazard ~a better alternative Is to II e muurnum chemical and earch

I. 'l 0 dctennine the effect of different fungicide and plant e tracts

on the incidence and severity of gray blight of mu rard.

2 10 determine the effect of fungicide and plant e tracts on

incidence of Altern ana '1717. 011 harve ted eed ofmu tard

3
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REVIEW OF LITERA TUR

mgh and ingh 2006) conducted a field e pcnment

2002-0 and 2003-04 to develop spray schedule ) for the management of

blight caused bv A lternaria bras stcae and I brassicico!a, and v. hite rust

caused b) ilbugo candida using Indian mustard (Brassica [unceav cv

Narendra Rai sow n on 15 and .30 October, and 15 November. Mancozeb

and Ridomil MZ-72 were sprayed in spray schedule combinations.

0\\ mg on 15 October resulted in the lowest incidence of leaf blight, pod

blight and \\ hite f ust intensity and the highest 1000- eed \\ eight and

) ield. Three consecun e spray of Mancozeb 75 WI>(0 2°0) at fortnightly

interv al , beginning at the disease initiation re ulted III the 10\\ est leaf

blight incidence and pod blight intensity SCl.::d)' ield and 1000-. eed

v eight under all the dares of SO\ mg were highe t with 2 consecutive

spra of Mancozeb followed by a third pray ing \\ ith Ridornil rv1Z 72

o 25° 0).

Pra ad (2006) conducted a field trial during rabi 2002 03 and 200 ....04, in

India to ev aluate the e fficacy of different ~pray mg ombinat ions of three

fungicide (ridomil [rnetalaxy 11, carbendazim and mancozeb) and 11\e

plant e tract (Datura tr0Il1011111111.Eucalyptu globosus, Azadtrachta

Indica. AIIIlI/11 \QIIVI1111 and Allium cepa) again t Alternaria blight

(Alternaria bras tcae) of Indian mustard cv Vat una omparanv I.::

anal)' Is of anou spray ing schedules revealed that first sprn) of

carbendazim (0 1(0) mancozeb to 2°0) followed h) twr prays of

mancozeb (0 20
0) at early SO\\ 1I1g (20 October) \\ a t he best combination

III reducing the disea e severity on leav cs ( 18 700 and pods (10 4° 0) and

in increa mg Yield (1295.8 kg/ha), ) aOO-seed \\ eight - 12 g) and 011

4



content (42.600) • owing on 20 October al 0 gave higher ced yield and

reduced disease intensity on leav es and pod ill comparison to later

0\\ mg Among the botanical iutcgi ared with the tandard fungicide

(man ozeb) 50
0 aqueou extract of J) \ 1rom 011 111111, l: globosus and

Album \011\,11111 reduced the disease mtcn it b 21 7, 2 .. 3 and 25 500 on

leave ,Ie~pecti\el) However, mancozeb provided the highest reduction

(209°0) of the di en con leaves and \\(1 srari ticall ' at par (0 the e plant

extracts Apart from rnancozcb. D stramontutn \\ a found to be most

effccri e in incrca rug seed yield.

ingh et al. (2006) reported that si seed dre mg fungicides, i e

metala \ I, carbcndazim, mancozcb, thiophanate-methy I, iprodione and

BA 860 I I- (a seed dre smg fungicide, 40° 0 carbendazim 3_00

mancozeb), in combination w ith . p1'3) of mancozeb (0 2 -0 0) \\ ere tested

for thc control of foliar diseases, ilternana leaf pot iAlternana

bras ~/cae) and \\ lute rust tblister) IAlbugo candidai of Indian mustard.

All the eed treatment improved germination and reduced disease

intensit Seed treatment with mancozeb and spray or same fungicide was

mo t effective against 1IIerl1(1r1(1 leaf spot controlling lip to -8 8 to 74 7°0

di ea e 1 he 1110 t effectiv e eed treatment fungicides for \\ hi te rust \\ ere

em bendazim reducing 7::' 8-80.8° 0 infect Ion at first location and

mancozeb controll ing 62.0-81.8° ° disease Results \\ ith iprodione \\ ere at

par with mancozeb Thiophanate-methyl wa very effective against both

the dl ea e 1 he highe t ) ield \\ ere recorded \\ ith iprodione (16 0-17 36

q/ha) (lilt! mancozeb (26.0-3 I 12 q/ha) I he seed treatment \\ ith

mancozeb or carbendazim and three pray of mancozeb \\H therefore,

recommended for management of foliar disca es of Indian mustard

5



biDed with three foltar

AB IDCldence and the highest

d aDd cost-benefit J8tio of 1 5.2 It was followed by foltar sprays

~..... cozeb 7S% WP alone m aU cases Highest avoidable losses due to

biDed etlect of these diseases m seed YIeld, seed test weight and

oil 347, 13.1 and 4 2°u, respectively

~ID and iDgh (200Sb) mvestigated on timely sown (15-20 October)

crops dwmg 1995196-2001-02 revealed Altemaria blight

(Allemana brass,cae] (AB), bite rust [Albugo candida] (WR) and

timllllR" anldew (D~ Perona para para "lea) were the major mustard

diseues m Dlld-eastem India and, together, caused 44 0600 avoidable

yield 10 In trials conducted m the same field dunng 200 1-02 and 2002-

03 crop seasons, 3 sprays of lp1'odione 50 WP (Rovral; 020°0), followed

by mancozeb 75 WP (Indofil M 45; (0 20°0» and propineb 70 WP

(ADtraooI 020°0), gave the most effective AB control and Yield gam

lpificandy supenor WR control was obtained by 2 sprays of

meI...,,,,1 mancozeb 72 WP (Ridomil MZ 0 2500) followed by 3 spray

of captaIl 50 WP (Captaf~ 0 20%) and mancozeb

Cband and mgb (2004) studied the effects of extracts of oak «( 'alotropi

pmcera) eucalyptus (Ellcalyptus globulens [E. globulus», Jatropha

(JDIroplta ",ultijida), Deem (Azadirachla mdlca) and bulb of garlic

(All"., MltiVIIIII) OD AlternarItJ bHght (Allemana bra Icae) of Indian

-30 stwtiod UDder laboratory condition Alternaria

1IO.. 1eI tmm infected lea and mass multtphed on

6



potato dextro eagar (PDA) medium lndian mu lard lea es were prayed

\\ ith spore U pen ion, and after 24 h \\ ('I e spray ed \\ ith the various plant

extract (obtained from leaves and bulb) at different concentrauons (10,

20 and 30°0) except for the (untreated) control All the e tract

effective] reduced the disease. Foliar pray \\ ith bulb extract of AIIIlJlJl

\(,/11\11/11 hewed the 10\H:st disease mtensu (2.87°0), fall iwed b h.

glohulcns (S. °0) and tzadtrachta 111(11 '(I (7.4°11 compared 1020%, in the

control. .1. mulnfida and (' procera were comparatively less effective

than thc nhcr plant extracts, but these also reduced the disease inten it)

from _00
0 to 75 and II goo, respectively. Generally, the disca e intensity

decrea ed non- ignificantly \\ ith increa ing extract concentration.

1-10\\ C\ er, III A. 1IU./tCCl, the disease intensity at 3000 concentranon (2 "'00)

wa ignificantly Ie than that at 10°0 concentration (13."'00). Sundar

observ auons \ er c recorded fOI C. procera

Kumar et al (2004) studied that the efficacy )1' different fungicides

Em isan 6 12-lllcthox) ethy lmercur chloi ide I, \\ ettable sui fur, Ridomil

MZ-72lmancozcb metalaxy I], Blitox- -0 ICOPP~foxychloride], Dithane

rvl-45 [maucozeb I, Kitazin r iprobenfo I, Bavistin Icar bcndazim 1 and

Ba nate [thiophanare-methy I]) and neern product (Furpume, Bioneern,

Nimbicidine and Achook) were tested against ] 5 isolate of Alternaria

brassicae collected from different locat Ion JI1 11m ana, India, Kitazin

\\ a highly cffectiv e against all the 1 late III inhibiting spore

germiuat i( 11 It was follow ed by Dithane Nl- t5 and Ridomil i\1Z-72 but

was stan ticallv at par. Similarly, Achook and Bioneem \"eIC also

ef feet i\ c compai cd to furpume and nimhicidine Variat ions \\ ere also

obser ed am Hlg I olares III their scnsitiv II) agaurst the e fungicides. he

isolate Bill, IIR-I and HR-IIJ were scnsurve t (Ill the fungicide

whereas Jll R v.as en it i\e only to Dithane tvl-4" K ItdZ11l and 13a\ 1 1111

7



hattopadh a and Bhunia (2003) tudied v. ith even fungicide "IZ.

mancozeb 02°0 captan 0.2°0, metalaxy I III Z O.25(1o~ iprodione 02°0.

ba_ letan 0 0 Q 0 I triadimefon 1:1 copper OX) chloride 0 300 and antracol

0.200 [propineb 1 agains t Alternaria leaf blight of Iape eed-musiard

Brassica catnpestrts C". Yellow arson) call ed b Alternaria brasstcae.

Be t control of disease was observed b iprodione followed by

mancozeb. II ighest seed ) ield and significant IIlCrCH~e of 1000-seed

weight were also recorded from single spray or iprodione at post-

flow cnng stage But maximum economic return \\ as obtained from two

spray mg of mancozeb at 45 DA and 60 DA ..

ingh and Mahe 11\\an (200"') conducted a fud) during the rabi sea on

of 1993 and ) 994 III Hai yana, India, to determine the effect of Bay cor

bitertanol), Blito '-50 copper OX) chloride), Akomin-40 phosphoric acid

salt) ontaf 51 (hexaconazole), Validicin (validamycin), Bav istin

(carbendazim) and Dithane M-45 (rnancozeb) spra 1\\ ice at 15-da)

inter als on A IIern (11"/(1 leaf spot (A lternaria bras st .aev of Brasstca

Jill/Lea c PR-4~ (Pusa Rava), The disease caused 71 and 44°0 averaue~ ~

leaf and pod infection, respectively, dui ing both cars Arnone the

fungicides, ontaf e .hibired the 1110·t effectiv e control or the disease on

leaves and pod. The disease index wa lowe t (16.08) m Contaf-sprayed

plot w herea It \\ a 59 09 in un pray cd control plot I he av eraue \ ield..., '"'

\\ a higher b 23,] 0 and 9° 0 in Coutaf, Dithane f\1-45 and Blitox-Sf)

spra ed plot , rc peel Ively, over the conn 01 1 w 0 pr a lIlg 01 0.';:;°0

Contaf at 15-day intervals was effectiv e for the conn ,I of the disease.

8



Pra ad (;1 01 (2001) conducted an experiment III Kanpur Uttar Prade h,

India, dunng the 19992000 and 200001 rabi ..ea on on Indian mu tard

genotype PAB 9514, PAB 9511, JMM 91 s, RN 490 and Varuna to

determine the to es due to Alternaria blight ( ilternaria brasstcaei under

protected and unprotected conditions, Varuna and PAB 9511 were used

a the susceptible and resistant controls, re pcctively l'he protected plots

\\ ere prayed with 0.25° 0 mancozeb start ing from to day after S()\:" mg

and 3 subsequent spray at 1- -da) interval I'he di ease appeared 45

day s after ~O\, mg I he highest disease mten 11) w as recorded at

flowering and pod formation Treatment \\ ith mancozcb reduced disease

incidence 10 all the genot pes. There \\ as a 72.6 and 59 0° 0 reduction III

disea e ev ent for RN 490 and the low est di case inten It) (17 8 and

16 1°0) was recorded III the protected plot c mpared to the unprotected

plot 39.6 and 32 5°0) ill both the ) cars 1 he highe t eed y ield los (20.8

and 21 f)()o) wa observed 111 Varuna under unprr tccred conditions:

howev er, rt also gel' e t he highest seed Yield (20.1 and 1<).- q/ha) Iollow ed

b) RN 490 (18 - and 18 3 q ha) in the protected plots Pooled anal sis of

data revealed that Varuna had the highest disea e mtensny (22.0 and

440°0) and yield performance (19.9 and 157 qha in protected and

unprotected plot , Ie pect i\ d) The 1000- eed \\ eight of R 490 in

protected (- 2 g) and unprotected (4 8 g) plot wa 1I1111ar with Varuna

Mukherjee et {II (200"') studied the efficacy of iprodioue agam t

Alternaria blight I ilternaria brassicaei infecting Indian mustard c . Pusa

Bold in New Deihl, India, during 1998-2000 lprodione \\ as ~P1Cl)ed to

plant at 500 g a l.1ha during the carl) pod tage. Iprodione was more

effect ive than mancozeb (control) in the reduct ion or Alternaria blight

incidence I he increa e in Indian mu lard \ ield 111 tprr dione-treated plots

v. a higher b) 24-5<)0 ° than that III the contr I plot



I erd u et 01 2002) conducted an expernnent to 111\ e t igare the ef ect of

3 plant e IIacts and one fungi Ide on the incidence of Alternarta blight

call d bv lternarta brasstcae of mu tard (Brasstca 'I') cv Sonali

an ha under natural field conditions in Gopalganj, Bihar, India during

1997-98 y rung leave of neem r tzadtracluo tndtcai, mu lard Brasstca

'P ) c ambal (30-]5 days old) and garlic cloves were macerated III tap

water and 10
0 pra solution was prepared usmg the crude extracts. 'I he

fungicide Rovral [iprodione] at 0.100 was u cd All the 4 treatment were

used at I litre/l O 01
2 area. Two sprays at flowering (35-45 days) and

fruiting (45-55 day) were given at 7 day mterv al 1 he fungicide

treatment was the be t in reducing Alternaria blight mten It) and in

mcrea mg ield Among the non-fungicidal treatment. the pray of garlic

and neem leaf crude e tract proved pronn mg. pray of the e 2 extracts

at flowering tage uppressed di ea e incidence and mcrea ed y ield

Godika and Pathak (2002) studied the efficacy of 0 2° 0 mancozeb .. 0.20
0

Antracol [propineb], 02500 Ridomil MZ (mancozcb metalax II, 0.05°0

Bayleton [triadirnefon] and 0 300 copper oxychloride III controlling blight

disea e (Alternaria bras \Ic.:ae) and w hire rust (Alhugo candidoi III Indian

mu tard III a field e penment conducted dunng J 997-2000 AU

treatment re ulted III lower di ease se enty and higher crop ) ield

compared to the control Antracol pra ...mg resulted III the ]0\\ est

Alternaria blight eventy, whereas Ridomil MZ re ulted III the lowe t

w hire ru t ev ern 1he highest yield (13 47 q ha) and co t benefit ratio

were recorded with Ridomil MZ spray mg.
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Anw at and Khan (_00 I) conducted a ~tlld) in J 997 to cv aluate the most

effective eed die sing fungicide for the control of leaf blight disease

(Alternaria hrassicaev and ultimately increasing the ) ield of Indian

mu rard. Indian mu tard C\. RL-18 seed were treated with four

fungicides. Bcnlarc Ibcnomy II, Vitavax ICaJ bo 'in I, R idomil [mctalaxyl]

or 1 hiovit (sulfur) at 2 g/kg seed. All the fungicide reduced the disease

Incidence. Renlate showed the best performance and reduced the disease

Incidence by 76.6°0, followed by Vitavax, Ridomil and I hiov it which

reduced di ea e incidences by 70.0~ 61 3 and 53.5°0, rc pectively, The

maximum mcrea e III Yield i.e. 51.400 was observed 111 plot treated v ith

Benlate followed by Vitav ax, which recorded mcrea ed ) ield (44.6° 0)

Ridomil and Thiov it were the least effectiv e 111 reducing the disease

incidence and Increasing the ) ield. Benlate w a the mo t effecti e in

reducing the di ea c incidence and in improv ing the) ield.

Godika et a! (200 I) conducted a field experiment from 1994/95 to

1996 97 111 Rajasthan. India to e\ aluate the efficacy of different

fungicides, mancozeb, Ridomil MZ (mancozcb t mctalaxyl), captan,

Rovral (iprodione), Bayletan [triadimefon], and copper oxychloride,

again t Alternaria blight (Alternaria bras 'Heae) and w hite rust (Alhll1~O

candida) of Indian mu tard. All the fungicide ignificantly controlled

both the di ea e , but their efficacj varied Rovral wa the mo t effective

m controlling of Alternaria blight. mean di ea e mten it) on leaf and pod

wa 8 75 and 5 6°0, respectively. On the other hand, Ridomil MZ was the

most effective 111 controlling white rust; mean disea e intensity III leav CoS

and staghead were 8 5 and 0.5° 0, respectively Yield \\ a highe t v. ilh

Rovral (2 I t hal, followed by Mancozeb and Ridomil rv1Z, each

recording a Yield of I 9 t/ha,

1 1



Panja C!I (II t20(0) studied with four different fungicide ludofil M-4-

r mancozeb f thiophanate-mcthx II~Mancozeb, 75° 0 \-VI> at 0 25° 0. 14) tolan

(com CI 0 chloride, 50°o W( P) at 04°0, Ba\ I un (carbendazim, 50°0

\\ P) at 0 100 and Ridomil f\1Z. metalax I mancozeb 72° 0 \VP) at

o l-llO and their two pecific combination viz., Ridomil at 007-°0

I') t ilan at 0.2°0 and Ridomil ell 0.075"0 r 13:1\1~11Il at 0.05°0 were tested

again t lternari z-leaf blight (Allerl1{/riCi brasstcae andlor A

brasst tcola and white 11I_t diseases or 1Il1l tard 14)101an alone or in

c mbinaiion with Ridornil was superior to olhci treatments \\ ith respect

to the reduction or lear blight incidence and increase or ClOp') icld.

J lowever, ") tolan Ridomil treatment \\CIS better than Fytolan alone

becau e of it effectivenes agamst white I'll 1 of mustard aside from a

10\\ CI blight incidence and increased crop) ield A po itiv e correlation

e 1 ted berw een (he reduction of leaf blight incidence and the increase 111

seed) ield, \\ hich was ab enr in case of \\ hire rII t. Reduct ion of di case

incidence of leaf bl ight b) fungicides \\ a found to be associated \\ ith

inhibition of mycelial growth and spore germination

Pandy a et 01 (2000) reponed that fout . pray of Ridomil tv1Z [mancozeb

merala ) II at 45, 60, 75 and 90 day s after 0\\ ing in each of three

concentration viz, 0 -, 0.'" and 02°0, were found significautl superior

to the other te ted chemical for the control of \\ hue rust leaf (local) and

taghead ( ) temic) infestation Although the maxnnum control of \\ hite

ru t \\(1 obtained til the treatment Ridomil 0 5()o (PD) 7 17). It \\3 not

ign Ificautl uperior to the treatment Ridomil O. flO PDI 8 \:) and

10 -) I he m(1XIIlHlIll PI , was obtained m control

(496°0) lour spray of iprodione (02°0) gave the maximum conn I f

Alternaria blight Maximum ield \\ a brained III the treatment Ridomi I

o -°(1 (",392 kg/ha), while it wa minimum lit the comrol t.ZS J() kg/ha)

12



Ghosh and Das (1999) mentioned that ten fungi \\ ere found to be

associated w ith both mustard (BrCl\\ICa C(J/11/Je\(n v) and caul iflow er (B.

oleracea var bOIl) /1\) seeds. Out of them .. ilternari I (I/lerl1{110 and A.

brassicicola appeared in high frequency on both seeds 1 hcse l\\ 0

pathogenic fungi are borne b) seeds externally and internally FI\ e

fungicides, \IZ Dithane M-45 [mancozeb], Bavistin [carbendazim],

Blitox-50 [copper 0 chloride J, Thiram and Captan 50" ~\\ ere applied on

both eeds to control m) coil ora. Of these, Bav i tin (500 ppm) eliminated

most of the fungi Moreover, Bav istin treated seeds -icldcd maxinunn

percentage of seed germination.

Meah e/ 0/ 1999) conducted a field experiment 111 Bangladesh during

ctober 1997 to February 1998 to determine the effect of orne

management pra lice on mu tard (cultivar Sampad and I3INA) eed

infect. n. Weeding treatments include: no weeding and weeding once at

o cia) a ncr sow ing Insect icidc (Malathion -0 I·e al 0.2" 0) appl icat ions

include no insecticides, once at 40 day s after 0\\ ing, and tw ICC at 40 and

55 day s after sowing. Fungicide (Rovi al 50WP, iprodione at 0.200)

applications include no fungicides, once at 40 days after SO\\ ing, and

twice at 40 and - - days after sow ing. Weeding, and spraying of

insecticide and fungicide, on mustard re ulted in 9 5 to 7.3° 0, 12.7 to

3.60
0 and 8 3 to 4 100 reduction of infected seed . rc pecnv ely In the

control, 36- 9° 0 \\ a infected b) A. brassicae, Vt hile among the eeds

under the variou treatments: only 19-31°0 wa affected A greater

percentage of health) ceds were taken from treated crop

13



Zaman et al. 1997) tated that seven fungal genet a namely A lternaria,

/-71\01'1"111. Aspergillus, Penicillium, RllIZOPIH, Chaetonuum and

Curvularta w ere a ociated \\ Ith IIIustai d ecd ... PCIcentage inc idence of

different fungi an ed \\ ith location of collection and duration of storage

period The frcquen ) of Alternaria decreased \\ ith the increa e of

storage per iod; \\ hile 1-11'(//"111111 and Aspergillus increa ed \\ ith increasing

storage period. Four plant extracts tested were cl feet ive in decreasing the

prevalence of seed borne fungi. 110\\ C\ er, gar! ic and neem lear \\ ere

superior among the extracts followed b) ginger and onion bulb. All the

extract gav c highe t control \\ hen used in crude I'Olin and their efficacy

declined \~ith mcrca sing dilution

A field \\ a e pernnent conducted at JO) debpm and Je are during Rabi

] 996-97 cason "I he t reannent T o v.as modi fled Ht Jessore with an

additional spray i.e. at disease iniciation stage, RO\l al 50 \\ P (0.2° 0 wa

spray cd once at disease iniciation stage. Control plots \~ere spr ay ed with

plain \\ aier. Reo.lilt show ed that leaf bl ight incidence \\ as the 10\\ est III

the plant treated at pod formation and . eed format ion stage in both the

local ions. The liighe t seed yield \\ a abo recorded from the same

treatment In b th the locations. I 000- eed \\ eight w ere higher in the

seeds of treated plant (Anon) mous, 1997)

Day a and Ram (1997) tudicd the 111 vitro fungit xicit of leaf extracts of

('0\\10 lora, A=o itrachta indica, Anisomeles ovata, Aegle tnarmelos,
Adhatoda v(1\IClI, Mentha an7(,,17\/.'. Dalbergta '" '(JO, 7,110\pOra
cordifolia, POJlgalJ1lG /)11111010,Cyperus rot undus , ()CIIIIIII71 ads enden ...

and ()('/l1111111 '{1I1e 111111, a resin extract of Ferulufiocrida and bulb extracts

o] A Iii 11m '011\'11111 and A C spa The leaf extract ( f O. sanctum was found

tu he 1110 t effective and completely inhibited spore gel III III at Ion of L

brassicae, the call al agent of Alternaria blight If mustard at 10000 ppm

)4



A xativa and epa \\ ere ne 1 III efficac and inhibited pore
germination b 4)11 0 at 10000 ppm. Control of Alternaria blight of
mustard w ith () an 111111 at different conceun auon under field
conditi J) J under IIl\C ligation.

A) ub et al '9<)(») conducted an experiment to evaluate the efficacy 0 7

fungicides to control lit ~"I1(1I'1(J blight of mustard caused b t A brassicae

and r. brasstcic 0/ I. arbendazim (as J3a istin) and Benoni I (as Bcnlatc)

at 0.1 0 n, ziram (as 1I11lan L), mancoze b (a Dit hane M- 15 ~ fcnti n

hydroxide (as 1)1It~r), iprodione (as Rov ral) and copper ails mancozeb

a~ Trimilrox forte) at 0 20 o. were appl icd 3 time to plant \\ hich w ere

40-, 50- and 60-da) -old. Experiments were carried out III Gazipur,

Bangladesh during the rabi ea 'on between 1986 and 1989 lprodione

reduced dis ase ev eruy the most and increa ed eed w eight and) ield.

Fentin h) dro ide \\ a the second best fungicide Maximum reduction of

disease scv erity and increased yield was achic \ cd \\ hen the spt a mg \\ as

carried out 011 plants at 40-da) s-old.

Kumar and Kumar (J99G) stated that the effect or t fungicides Oil

Alternaria bra, stcae, A/hugo candida and Peronospora parasutca

infection of Indian I11U tard in field trials. Minimum Alternaria blight

infection \\3 recorded with Rovral (iprodione, 02°0]. followed b)

Difolatan [captafol, 0.200]. Indofil M-4 - [mancozeb t hiophanate-

methyl, 0.200) and Ridomil 1Z [mancozeb

Ma .imum ield was recorded \\ ith iprodione but lndofil 1\1- - is

recommended Oil the ba is of the cost-benefit rauo.



PrJ) a et 01 (199 S) tatcd t hat eight fungal pecie w er e a ociated \\ Ith

Indian mu tard eed in I lary ana. India ~Jhe e were: Aspcrgrllus I1IRer; A.

flavus; Pent iillntm '11. RJlI=O]'1J, .p.; Co '/7"oholll\ lunatus; C \Oln'11'.

Alternaria a/lerna/a and \111(;01' 'po Ba I till [carbendazim I at 750 p P III

complete] ' inhibited t he fungi and enhanced seed gCJ111inat ion.

Mridula :II (II (199 I) fiv e fungicides, Blito - -0 [copper 0 ychloridc I,
Bavistin !curbendazim], Dithane M-45 [mancozeb I, Topsin-Nl

[rhiophanate-merhy II and thiram, were tested In \'111'0 against A.

brassicae, \\ hich call es leaf blight in (Indian] mu tard Mancozeb wa

the most effecriv e fungicide jar inhibiting growth

Chattopadh a and I3agchi (1994) reported that the event of leaf blight

of mustard, cau ed b Alternaria bra stcae, \\ a negat 1\ ely correlated

with seed) ield. The 10\\ est severity and the highe: t ) iclds \..ere obtained

follow ing 4 foliar spray s or mancozeb (0.2° 0) at interv al of 15 d, starting

from 30 d aller sow ing. Three spray s at 45, 60 and 7 d after sowing gave

the highest benefit ratios (3.9 and 3.88 ill 2 yr, estimated for cos t of

treatment 1).

Seed-health rc t was carried out after hal est of the crops at the

laboratorx to evaluate the eed-borne infection b) tandard blotter

method. Seed gernunanon on the top of the blotter wa al 0 recorded and

expressed in percentage. 1 he experiment \\ ith cv. S...-7 - IIYV) v. as

conducted at >RC, BARI, Joydebpur, lu the laborator te t it was

observ ed that the Rovral pray reduced the ced-b irne pathogen infection

and increa ed the germination percentage of mu lard. eeds eed-borne

Alternaria _'111'.infection was reduced above '>ouo and germination

increase wa abo e 9"() over the control. • eed infection \\H redu ed up to

18.8°0 with three time R vral spray Anon 1l101l .1992)

16



An e perunem \\ as conducted at BA R I, Jo debpui RAR , f shurdi and

Je sore during the Rabi ca on if 1991-92 usmg mu lard \ anet 1on-7.
Rovral <\0\\1' a 02°0 \\3 sprayed at an interval flO day tarting from

uunan n of leaf blight cia ea e It \\ a ob en ed from the f Id te t that the
mcrea e III number of Rovral spra had ignificant effect IJ1 reduction of
iliernana leaf blight disease and increa es III seed) ield and 1000 grain

\\ eight. I he disease reduct 1011 \\ as observed ,.,0111 'J 7 5 to 7'1 3()0 0\ er

control at the three local Ions for three t ime pra ed that influenced the

increase ill \ icld hom 40.5 to 60.3°0. Rut the mCiXIIlWJ11 vield rncrea c
~ J

()2 go 0 bserv ed III case of' four rune spra at Joydebpur. The 1000 grain

weight was also mcrea ed 21.9 to 44.9°(l over control at three times spray
and maximum increase of 1000 grain weight (17.8"0) was round III four
time spray at I hurdi Anon) mous, 19(2)

In a field trial, How lider et al (1991) U ed 5 fungicides (Dithane M-4 -,
~Ihiovit, Delan, 1 opsm M and uprax il) at ... doses III controll ing
Alternaria blight or mustard Five sprays V.CJC applied with first spray at
40 day s grow th stage maintaininu an intcrv 31 of 8 da ...s Dithane fVl-45

wa proved the best A reduction of 73 and 72°0 III leaf 'pot seventy and
siliqua potting corresponding to an incrca e of ~()Oo ..eed \ ield -was
obtained "OI1l~ 92% apparently health) seed. and 5°0, respectively
deformed and discoloured seeds \\ ere produced a against 78, 4 and ]8° °
respectively apparently healthy, deformed and di coloured seeds ill
untreated plot. 1 he benefit of increase in do e of fungicide til reducing
disease event and decrea 109 abnormal seed \\ a not Significant

Ferdon (1990 ev aluared extracts of garlic, neem and hambal Sarisha

again t Alternaria bl ight of mustard. larlic exn act proved pr nnsmg

when 64 :100 reduction in leaf area disease (1)0) and an IIlCfeaSC III )H.:Id b)

28.7°0 were obtained
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aha (1989) mentioned that 117 Vitro grow th of A brassica and A

brassicicola isolated from rape and Indian mu tard \\3 reduced b) each

of 10 fungicide te ted' ziram and ere an Wet (phen lmercury acetate I
completely inhibited growth of tho e fungi I he econd highe t growth

reductions occurred \\ hen A. brasstcae wa treated with Dithane M-4-

[mancr zeb I or Di lolatan Icaptafol] and when A. brasstcic ola w as treated

with Dithanc Z-7g [zineb] or mancozcb, In all case, increasing the

concentration of fungicides increased grow th inhibition

hivpuri et al (1988) conducted an experiment during 19 6-87, six

fungicide treatme nt (Rov Ial (iprodione) Caprafol, Dithane {\1-45

[rnancozeb], 1 hiram, Blitox- -0 [copper 0 ychloride], Bav J stin

[carbendazimj) were applied to Indian mu tard infected b) A brassicae

in field trials in Rajasthan India. All of the fungicides controlled the

disease but COPP(::f OX) chloride was ph) totoxic. 'l he best treatment was

iprodione followed b captafol and mancozeb; iprodione caused

minimum defoliation.

Tripathi et al. (1987) reported that A. bras stcae call sed cv ere \ ield

reduction and quantitativ e difference in oil contents of rape and mustard

crops A captafol pra follow ed after J - d b a mancozeb pray gav e

effectiv e disea e contro1. A spray schedule inv 01\ ing 4 pr ays of captafol

tarting 30 dafter 0\\ mg at I - -d interv als \\ as the be t combination for

maintaining a disease free crop,
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MATERIALS AND METHOD

3.1 E perimental sites

The e penment \ a conducted in the farm of her-e-Bangla Agricultural

University, Dhaka and the laboratory of Regional Agricultural Research

tauon. Bangladesh Agricultural Re earch In titute, Rahmatpur, Bansal.

3.2 Experimental period

The experiment \\ a cal ricd out during the Rabi sea on Ii om Nov ember

2006 to February 2007 Seeds were 0\\1) on 2 , November 2006 and

w ere han es ted on 10, February 2007.
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3.3 oil type

The sot! of the experimental plot was loam to cia loam III texture

belonging to the Madhupur Iract AEZ-28) (Appendix-F)

3.4 Climate

The climate of the experimental Held area was of ub-tropical in mature

characterized b 11Igh temperature associated \ ith heavy rainfall during

Kharif ea on (April to September) and cant) rainfall \\ ith moderately

10\ temperat lire during Rabi sea on (October to Mar eh

3.5 eather

The monthly mean of daily maxim II 111, 1l111l1lllUlll and average

temperature, relative humidity, monthly total rainfall all I sunshine hours

received at the experimental site during the period If the tudv have been

collected from t he surface s~ nopt ic Data car d. Bangladesh

Meteorological Department, Dhaka (Appendi x-II).



3.6 \ ariety

The IUU tard Brassica campestri ..,) variety AU an ha-l relea cd from

Sher-e-Bangla Agricultural University wa u ed fOI the experiment eed

\ ere collected from Department of enet ics and Plant Breeding, her-e-

Bangia Agricultural University, Dhaka.

3.7 Treatments of the experiment

SC\ en treat ments \ ere assessed III the experiment as follov, s.

TI Control (Seed treatment \\ ith water Foliar spra \\ ith water

T2 Allamanda ( ecd treatment Fohar spray)

T~ Garlic ( eed treatment Foliar spra )

T4 Bavi tm DI4 ( eed treatment Foliar pray

T, Dithane M-45 Seed treatment Foliar pra )

T RId, mil MZ-72 (Seed treatment FolJar spra )

T7 Rovral Sf WP (Seed treatment Foliar pra )
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3.8 De ign and la~out

The experiment \\ as laid out in Randomized Complete Block Design

(RCBD) \ ith three replication The \\ hole plot \\ as divided into three

blocks each contauung seven (7) plots of 2m x I Sm IZC, gl\ II1g 21 unit!'

plots The pace v. as kept ] III betw een t he block and 0 Sm betw ecn the

plots (Appendix-Ill)

3.9 Land preparation

The land wa ploughed with a power tiller III the [i, t week of November

2006 and left expo ed to sunlight for 7 day s 1 hen the land was ploughed

and cross-ploughed b) a country plough until the 011 ha I a good tilth. II

required different tune ploughing and every ploughing \\<1 1"011 wed bv

laddering to ICH;I the land and break lip clod After each ploughing,

weeds and rubbi h were removed, I inally spade Kodal) wa used to

prepare plot and dram



Manures II ertilizers
Urea
TSP
MP
Gypsum
Zinc oxide
Boric acid

Rate ha
2s0 kg
170 kg
85 kg
150 kg
5 kg
10 kg

3.10 pplication of manure and fertilizers

Manure and fertilizers were applied a per tandard recommendation 1 he

follow ing do c were used for call) ing out the field tudy (Anon) mou ,

200] )
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3.11 Collection of botanicals and preparation of e tract

Botanical uch a leaf of Allamanda tAllamanda catharttcas and clove

of Garlic (Alltum \allvum) were collected from Sher-e-Bangla

Agricultural Univ er sity campus and local market 1or preparation of

extract, collected plant materials were weighed 111 an electric balance and

then washed in water. After washing, that \\ as chopped IIll0 mall pieces.

For getting extract, chopped plant materials were blended in an electric

Blender and then di. tilled water was added to make the solution 1 ] (\\/\)

for seed treatments and I: 10 (\\f/\ ) for foliar spray .

3.12 ...eed treatment

eed \\ ere div ided into three treatment group Among these three

treatment group one group of seeds were treated b usmg plant e .rract

with dipping method eparately III di fferent petridi he. Both plant

extract a I I concentration were taken in different petridi lies as PCI

requirement I'hen eeds w ere dipped in the elution for 11\e nunures. The

treated ceds were then taken off the e 'tract and kept in blotting paper to

remove e ce s mot ture from the seed urface Another group of seeds

were treated With different fungicides of different concentrations b) u mg

same procedure 1 he la t group of seed \\ a treated \\ ith \\ ater as a

control



3.13 Preparation and application of pra olution

The fungicidal olutions were prepared by mi mg with required amount

of fungicide WIth tube we1l water Four fungicidal elution 1 both plant

e tract (concentration @ 1.10) and plain water were prayed with

compre sed hand sprayer Sprays were done at 30., 40 50, 60 days after

owing. Every time the fungicide wa freshly prepared prior to

application and the spray tank was thoroughly cleaned before filling with

new spray material. Special attention was grven to complete coverage of

the growing plant with the fungicides Adequate precaution wa taken to

avoid drifting of pray materials from one plot to the neighboring ones.

Details of the fungicides used as spray materials are given m Table 1.

Table I: Details of Fungicide

Common name Chemical name ctive

ingred

1. Bavistin DF Carbendazim Carbe

(50°0)

2. Dithane M-45 Manganous ethylene bisdithio Manco

carbalnate-ion(C4H(>N2S4 ) (50°0)

3. Ridomil MZ-72 N-(2,6 dimethyl phenyl)- N- Manco

(methoxyacety I)-alanine Met

methyl ester(C14H2JN04) (7200)
-~ i~

4. Rovra150 WP 3-(3,5dichlorophenyl )-N- lprodi

(lrnethylethy1 )-2,4 (500o)

dioxoimidazolidene

carboxamide (Cl1Hn)~NJCh
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3.14 Intercultural operation.

Weeding wa done w hen nece ary follov ed splu doze fertilizer

application After weeding and fertilizer application Hood rrnganon wa

given b filling the drain surrounding the bed b) pumping water 11)

those drams with a water pump. After soaking the plot e cess water \\3S

allow ed to be drained out Malathion "7 I~ \\ a applied three times at 10

days intervals to control aphid
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3.15 Germination and seed health test

Germination te t of AU 'arisha-l seed recci ed frOI11 treated plot

with different treatment was conducted III gla petridi he Four

hundred eed were randomly collected from each treatment. Seed

\ ere placed on three layer of 11101st blotting paper (\\ harman

No.1) contained III pia tic perridishes I'wenty-five seeds "ere

placed in each petr idi hes and incubated at 2 - 1 I under 12-hr

cycle of alternate Near Ultra Violet CNUV) light and darkness. The

experiment was laid out in CRD. Watering was d< IlC as and \\ hen

required .:rcrmlllCltlOll of seedling and seed infection b) Alternaria

spp were recorded. Results v.ere expres ed a percent seed

germination

Each eed w a ob erv ed under stereo-binocular nncro cop III order

to record the pre cnce of fungal colon) 7 day a ftci Incubation

Temporary lide were prepared from the fungal colony and

obs er vcd under compound microscope iermination and seed health

test related photograph were presented 111 appendix-I V



3.16 ollection of data

The follow mg parameter \\ ere cons idered for data collect Ion

On dis ea ..e' incidence

a Percent leaf infection

b Percent leaf area di eases (°0 LAD)

c Percent pod infection

d Number of spot pod

On growth parameters

a. Number of leaf plant

b. umber of branches plant

c. Plant height (CB1)

On yield and yield contributing characters

a umber of pods plant

b. 1000-. eed \ eight

C Yicld/plant (gill)

d. Yield (Kg/ha)

On harvest seed
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a Percent seed germination

b Percent eed infection

3.17 Proced u re of data collection

Ten plants per plot w ere elected and tagged for collection of data. Data

on percent leaf infection were recorded 65, 7 - and 85 day after sow ing

b) \ isual ob er \ at ion of S) mptoms. Percent leaf in feet lOll w as calculated

by the follov ing formula.

Number of infected kat'
0/0 Leaf infect Ion ----------------------------------------- x 1no

Number of total inspected leaf



Data on percent leaf area diseased were recorded 65 75 and 85 day after

sowing b V1 ual ob ervation of symptoms Percent leaf area diseased

was calculated b the following formula.

00 Leaf area diseased 100

Infected leaf area

Total leaf area

Data on percent pod infection were recorded 70, 80 and 90 days after

sowing by VI ual ob ervation of symptoms Percent pod Infection was

calculated by the following formula

Number of infected pod
00 Pod infection 100

Number of total pod inspected

3.18 naly i of data

The data were statistically analyzed using computer package program

Treatment means were compared by DMRT (Duncan' Multiple Range

Test). ANOV A table was hown in appendi -V Correlation and

Regres Ion study was done to determine the relation hip between percent

leaf infection, percent leaf area diseased (00 LAD) and percent pod

infection with day after owing for each of the treatments
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Chap er IV
Results and Discussion



RE ULT AND DI CU ION

4.1 Percent leaf infection

1 he effect of different treatments on percent leaf infection of mu tard at

different day s after sow ing (OAS) wa ummarized and pre ented in table

2 Different fungicide", and plant extract had significant influence on

percent leaf infection of mustard (SAU Sarisha-L) CItdifferent days after

sowing (DAS). Percent leaf IIIfeet ion of mustard Increased gradually with

the advancement of crop growth. At 85 days afte: owing (DA ), the

highest percent leaf IIIfeet ion 57.2500) \\ a found III control and the

lowe t percent leaf infect ion 10 760o) w a recorded III Rovral treated

plot followed b) 1 Ridomil MZ-72 ), 1 ~( iarlic , r (Dithane M-4 -), TI
(Allamanda) and T4 Bav istin). Godika et 'JI (200 I) reported that Rovral

was the mo ...,t effective in controlling of Aalternarta blight of mustard.
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4. 2 Percent leaf area diseased (0/.) LAD)

The effect of different treatments on percent leaf area diseased (°0 LAD)

of mustard at different days after sowing (DAS) \\3 ummarized and

presented in Fable 3. Percent leaf area diseased (°0 I AD) ofmu lard wa

found to be ignificam at different day s after 0\\ ing DAS) in re ponse

to the application of different treatments. Percent leaf area di ease:

(LAD) of mu lard (SAU 'an ha- I) increa ed gr aduall v. ith the

adv ancement of crop gTO\\1h At 85 day s after 0\\ ing the highe t percent

leaf area di ea ed (18 45° 0) was found at '1 (control) treatment and the

lowe t percent leaf area diseased (2.5<)00) was rec irded from the

treatment T 7 (Rovral) followed by T2 (Allamanda), Is (Dithane M-4 S), 14

( Bavistin), 16 (Ridomil MZ-72 ) and 1'3 ( larlic . I here I no ignificant

difference among the treatment T" T I, I sand 1'6 Pandya '/ al (_000

reported that four prays of Rovral (iprodione) (0 2° 0) gav e the maximum

control of tlternaria blight that suport 10 the present findings



Table 2: Effect of different treatment on percent leaf infection

of mu tard at different days after 0\\ ing (I> S)

65DAS 8- DAS

47.51 a ~7.25 a

T2 (Allamanda) 12.50 e

T~ (Garlic) 21 60 b 2 ~ 6<)be "'0.51 be

18.50 c 27 82 b 4392 b

T,) (Dithane M-45) 16.00 d 21 50 be 38 66 be

T (Ridomi I MZ-72 ) 11.80 c 1908 c 2829 C

T7 (Rovral 50 WP) 2.9- f 4.52 d 1076 d

CV (00)

In a column mean

:7

Table 3: Effect of different treatment on percent leaf area diseased

(ex. L D) of mustard at different days after sowing (DAS)

1 reatments °0 Leaf area di cased (LAD)

65DA

T J (control) 5.18 a 126- a 18.4 - a

T2 (Allamanda) 598 be

] .95 b '3 21 cd 7. 8 b

2 ] 8 b 375 be 7 lOb

2.16 b

T6 (Ridornil MZ-72 ) 1.53 b 7.37 b

T7(Rovral 50 WP) O.46c ') -9_. c

1 I lOt)0 24 8:'°0

hav mg arm: letter ( ) denote no igmficant difference at '\0Q lev cl



4. 3 Percent pod infection

The effect of different treatment on percent pod infection of mustard at

different day after owmg (DAS) wa umrnarizcd and pre entcd in tahle

4 Significant arianon of the effect of different treatment en percent pod

infection of IlHI tard (SAU Sarisha-L) \ as found at different days after

sow ing (DAS). Percent pod infection or mustard increased gradual! with

the increase of crop age. Very little pod infection wa recorded at 70 I)A

while it was raised to the range from 9 52 - 41.52 at <)0 DAS in response

of apply ing different treatments. At <)0 day after 0\\ mg (DA ) the

highest percent pod infection (41 5200) was obtained from 11 (control)

treatment (Photograph-I) and the 10\\ est percent pod infection (9 -2° 0)

w as recorded from T Rovral) treatment (Photograph-Z) follow ed b) T 5

(Dithane M-4 s), T Ridomil MZ-72 ), T2 (Allamanda , II (Garlic) and T4
(Bavistin). Godika et 01. (2001) reported that Rovral wa the most

effective in controlling of lalternaria blight in respect of pod infection

4. 4 umber of spots per pod

I'he effect of different treatments on number of spot pel pod of mustard

at different cia s after 0\\ ing (DA ) \\ as summarized and pr e ented in

Table 5. Number of pots per pod of mustard ( AU Sarisha-l ) influenced

ignificantly \\ ith the application of different fungicide and plant

extract at different da after sow ing (OA ) Number of pal per pod

increased graduall from 70 OAS to 90 DA VCI) little number of spot

per pod wa recorded at 70 DA At 90 DA , the ma unum number of

spots per pod (181) was recorded from 1, (control) treatment and

nurumurn number of spots per pod 0.62) was obtained from apply inu

with f7 (Rovral) treatment followed b 16 (Ridomil MZ-72 Application

01''1'2 (Allamanda), I" (Garlic), Ts (Dithane rvl-4 S) and 1 (13a\ 1st in) \\ as

found to be stati ticall in ignificant I he c finding ale I() agreed w ith

the findings of Godika el al. (2001) and Pandy a et 01 (2000)
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Table 4: ffeet of different treatments on percent pod infection of

mu tard at different day after owing (0 )

Treatments 0/0 Pod infecti

70DAS 80 DAS

Ti (control) 1.50 a 3079 a

T2 (Allamanda) 0.50 d 15.85 c

TJ (Garlic) 0.65 c 1890 C

T4 (Bavi tin DF) 0.75 b 2493 b

r, (Dithane M-45) 0.45 d 12.68 d

T6 (Ridomil MZ-72 ) 0.00 e 13 15 d

T7 (Rovral 50 WP) 0.00 e 4.06 e

CV(%) 8.65% 1:137°0
.

on

21.39 cd

2051 d

952e

In a column mean

Table 5: Effect of different treatment on number of pots/pod of

mu tard at different days after owing (OA )

Number of spots pod

T, (control) 0.067 a 1 27 a 1.81 a

T 2 (Allamanda) 0.064 b 093 b 1.]6 b

T~ (Garlic) 0.051 c I 22 b

T4 (Bavistin DF) 0030 e 084 b ] 37 b

Ts (Dithane M-45) 0038 d 0.87 b

T (Ridomil MZ-72 ) 0.000 f 0.85 c

T7 (Rovral 50 WP) 0.000 f 0.62 d

1271°0

Treatments

80 DAS70 DAS

In a column means having same Icttcr (s) denote no significant difference at -00 level
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Photograph 1 Untreated plot of mu lard plant

Photograph 2 Rovral treated plot of mustard plant
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4. s. 1 umber of leaf/plant

Number of leaf per plant wa found to be ignificant due to the

application of different fungicides and plant extract Ihe highe t number

of leaf per plant (8 I) w as recorded in ca e of PI (Rov ral) treatment and

the lowe °t number of leaf per plant 6.8) \\ a obtained from T4

(Bavistin) treatment CI able-6). These findings ale III agreed \\ ith the

findings of Sill puri et 0/ (1988).

4. 5. 2 1 umber of branches/plant

umber of branches per plant differed significantly due to application of

different fungicide and plant extracts. 1 he ma unum number of

branches (S 23) w as recorded m case of 1 ~ Garlic) \\ IHCh \\ as

stat] tically identical w ith '1 ( ontrol), T2 (Allamanda) 1 ~ (Dithane M-

45) I (j (Ridornil MZ-72 ) and T7 (Rovral), 1 ~ (Bav I till) produced the

lowest (4. I number of branches per plant (Iable 6)

4. 5. 3 Plant height (em)

Different fungicides and plant extract!') had ignificant influence on plant

height ern) of 11111 tard 1 he tallest plant "as obtained from r Ridomil

MZ-72 ) (98.67 em w hich \\ as statistically identical \\ ith 12 (Allamanda)

and T7 (Rovral The lowe t plant height (87.89cm) wa recorded III case

er r, (Control) (1 able 6)

4. 6.1 Number of pod /plant

Number of pod PCI plant of mustard did not differ ignificantl due to

the applicat ion of different fungicides and plant ext racts ( I able-7).
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4. 6. 2 1000- eed weigh t

1000- eed weight v a found to be ignificant due to application of

different fungicide and plant extract pra mg \ ith Rovral (T7)

produced the maximum IOOO-seed \\ eight 3.63g) (I able-7 \\ hile ·1.

(Control) produced the minimum IOOO-sccd weight 2 R7g) The 1000-

seed weight \\ as increased due to Rov ral spray (Annon -mous, 19(2)

which is supporting the pres ent findings, 'I he present finding also similar

with the result of' Ayub et (1/ (1996).

4. 6. J \ ield

'"ignificant \ anat Ion of di ffercnt treatments \\ a found on ) ield per plant

g) and) ield Kg per hectare. Maximum y ield per plant (4 0 I g) and per

hectare (1067 kg) was obtained from T7 (Rovral) treated plot followed b

T Ridomil MZ-72 ), r, Dithane M-45) and 11 ( mile in both the

cases. I he minimum ) ield per plant (2.42 g) and per hectare (720 kg) was

recorded from T I ( ontrol) treatment which \\ as tat ist ica lIy identical

\\ ith T (13a \ istin treatments (Table-Z). Singh et 0/. (2006 reported that

spray ing of Ro ral (iprodionc) was more effective than other fungicides

and the highe t ) ield were recorded \\ ith Rc \ ral, I hese findings are

agreed \\1 ith the finding of hattopadhy a) and Bhunia (2003), Mukherjee

et al. (200 ~Pand a et 0/. (2000) and A) ub et 01 (1996).



Table 6: Effect of different treatment on growth parameters
of mu tard

Growth parameter

No ofTreatments No. of

leaf/plant

Plant

branchc /plant heighu ern)

8789 dTJ (control)

T2 (Allamanda) 7.70 ab

7.73 ab

97.54 a

5.23 a

4 10 b

T (Dithane M-45)

T (Ridomil MZ-72

T7 (Rovra) 50 WP)

CV 00)

703 ab 92 87 be

98.67 a

8.13a

In a column mean

Table 7: Effect of different treatments on yield and yield

contributing characters of mustard

Yield and) ield contributing charactersTreatment

No of lOOO-Seed Y icld/plant Yield

pods plant w eight (g) (g) (kg/ha)

r,(control) 37 10 a 720 d

T2 (Allamanda) 41 27 a 295 c 81 - 2 c

T, (Garlic) 41 OOa 322 be ~ 21 b 853.9 b

36.90 a .01 cd 267 d

2.96 cd 33_ b

T, (Ridomil MZ-72 ) 40.87 a 3 ~2 b

T7(Rovral 50 WP) 45.53 a

CV (00) 17 44° 0

In a column means hav mg same letter (s) denote no srgmfi ant difference at )00 levcl
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4. 7. I Percent eed germination

Percent eed germination was found to be sigm ficant due to the

application of different fungicides and plant e tract In compari on to

control. eed obtained from Rovral (T 7) treated plot showed the

rna imum percent germination (9900) (Plate I) which was statistically

similar (98.6700) to eed obtained from Allamanda leaf extract (T2)

treated plot eed obtained from control (T,) showed the minimum

percent germination (94.3300)( Plate 2). The percent seed germination in

case of rest of the treatment revealed statistically Identical (Fig I). These

findings are agreed with the findings of Annonymou , 1992 "here

reported that Rovral wa found to be more effectiv e for increasing

gerrmnanon percentage of harvested seeds.

4. 7. 2 Percent eed infection

After harve t percent seed infection was examined. Percent seed infection

by Alternaria brassicae and Alternaria bras stc icola of harvested eed

received from treated plot with different fungicides and plant extracts was

found to be ignificant, Seed obtained from control treatment showed the

highest percent eed infection (18.5200) while eed obtained from Ro ral

(T7) treated plot howed the lowest seed infection (6 500) preceded b)

Allamanda (11.800), Ridomil MZ-72 (1200) and Garlic (12 580
0),

Dithane M-45 (14 500) and Bavistin (16.470 o)(Fig 2) Annonymou , 1992

reported that three times spray of Rovral was found more effective for

controlling eed borne Alternaria hra ...stcae and A. bras stcicola of

harvested mustard eeds.
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Fig I. I ffect of different treatments on germination (X recntagc of mustard e.ed

I I T3 14 I 16

I
I

egend:
( ntrol. I Allarnanda, 1 Garlicv l
Dithane 1-45 I Ridomil 1/-7'2 and J

17

B l\ ,..un
Rovral

16 r

s--u
2c
"0

:'J~cr.
o

11 1-

I ig 2: I ffect of diffe rent treatments on IK.'reent infechon of han es ted
mush-ad eed caused b~ lteruaria pp.

)

I

legend:
Control 1 Allamanda. I Garlic. 1
Dith nc 1-45. I Ridornil MI: 7_ and
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Plate I: "'ho\\ ing rna imum germination and minimum or no

infection of eed obtained from Rov ral treated plot.

Plate 2: Sholl ing poor germination and Ilia imum

infection of seed obtained from on t rol plot.
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• orr I ·on and regre ion tud
4. 8. I orrelation and regres ion tud between percent leaf

infection and different da after sowing (0 ) in r pon e to the

application of different treatments

Correlation tudy wa done to determine the relationship between percent

leaf infection and different days after sowing (DAS), which presented in

Figure-3. Percent leaf infection of gray blight of mustard was increased

significantly with the progress of time (DAS) and the positive correlation

between percent leaf Infection and different days after owing (DAS)

were obsered From the regression equations, It was revealed that due to

apphcation of Rovral, percent leaf infection wa Increased only by 0.3905

units while it wa 0 7465, 0.8245, 1.133, 1.271, 1 3375 and 1 3745 umts

for Garhc, Ridomil MZ-72 , Dithane M-45, Bavi tin, Allamanda and

Control, respectively. It indicated that though the leaf infection increased

positively with time but the rate of increase was not similar because of

the varied treatment effects.
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4. 8. 2 orrelation and regres ion study between percent leaf area

diseased and different day after sowing (D ) in respon e to the

application of different treatments

Correlation study was done to determine the relation hip between percent

leaf area diseased and different days after sowing (DAS) (Figure-d)

Percent leaf area diseased (OoLAD) of gray blight of mustard was

increased significantly with the progress of time (DAS) and a po iri e

correlation between percent leaf area diseased and different day after

sowing (DAS) were noticed. From the regression equation, It wa



revealed thai due t ) application of Rovral, percent leaf area eli ca cd was

increased nl b) () 106 - unit v. hile It \\ a 0 1915~ 0 226, 0 246, 0 2815,

o 292 and 0 6635 unit for Allamauda, Dithane M-45, Bav I till. Garlic,

Ridomil MZ-72 , and Control, respect i\ ely Fhe ailed inhibitory effect

of the differ cnt treatments caused the different increasing rate of %1 AD

with the progress of time

4. 8. 3 Correlation and regression study between percent pod

infection and different day after sow ing (I> S) in response to the

application of different treatments

..

Correlation stud) \\ a done to determine the relanonslnp betw ecn percent

pod infection and di fferent day s after SO\\ mg J AS), \\ hich presented In

Figure- S. Percent p( d infection of gray blight of mustard was increased

significantly \\ ith the progre s of time (DAS) and a posiuve correlation

between percent pod infection and different days alter sowing (DA )

were observed From the regression equations, it was revealed that due to

application of R \ ral, percent pod infection \\ a increa ed onl b) 0.4 76

unit \\ hile it \\ a 0 930 S, I 0255. 1.0445~ 1.208 - ~ I 196 - and 2 00 I umts

for Dirhane M-4 -, RJd mil MZ-72 , Allamanda, arlic, Bav istin and

Control, re pectively 1 he 1I111t of increa ing percent p d infection

differed due to the varied inhibitory effect of the treatments
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MMARYANDCO 10

1 he experiment wa conducted at experimental field of her-e-Bangla

Agricultural University, Dhaka and III the lab ratoi of Regional

Agricult ural Re carch Stat ion, Bangladesh Agricultural Research

Inst illite, Rahmarpur, Barishal, during the period from Nov ember, 200()

to Februat ,2007 I he objectives of this C:\pCI iment were 10 control of

Ira) 13light of mustard through some elected fungicides and pJant

extract

I - m w ith pacing of 25 em 15 em. The space betw een blocks and

The e pernnent \\ a laid out In a RCBD (One factor) w ith three

replication 1 here were seven treatment, VIZ 1, ( ontrol), T_

Allamanda), 1" (Garlic), T4 (Baristin 01-),'1 (Dithane M-4 - _ T6

(Ridomil 1Z-7~) and T7 (Rex ral 50 \VP). I'he unit plot ize wa 2 m

umt plots were I III and 0" Ill, respectively Data \\l:IC collected on

disease incidence and severity of the disease, yield and ield contributing

character Data were anal) zed and the mean alue "ere adjudged \\ ith

Duncan Multiple Range Te t (DMRT )

42

The stud) revealed that application of fungicide and plant e tract

igm icantly influenced all most all of the parameter ... ed treatment

with RO\;Jal a \ ell as PI(]) ing resulted better performance I he 10\\ e t

percent leaf intection (1076°0), percent leaf mea cli ...ea e 259°0),

percent pod III feet lOll (9 52° 0) and number or spots per pod (0 6_) \\ ere

rec irded from spra 'Illg \\ ith Rov ral. The highest pel cent leaf infection

(-7 25° 0) percent lear area diseased (I ~ 5° 0), PCIcent pr d infection

(41 52° 0) and number of p >(s PCI pod (I 81) wei e Iecorded fr nn control
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APPE DJ E

ppendix-I: Particulars of the \J!ro-e('ological Zone of the

Expcrtmental site

Agro-ec logical region I\1adhupur Iract (A I"Z-28)

I and Type

General oil t pe

OJI ene

. I\ ledium hiuh land.._

Field lev el

Non-Calcareou Dark g13) floodplain oil

. ~Jejgaon

Up land

AU Farm Dhaka

. Abov e flood lev el.

Topography

[ ocation

Drainage: . I·airly good.

Firmness (COil rsreuc ). Compact to friable w hen dry
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\PI)cndix-ll: Ionthly mean \\ eather

M nthlv mean of dailv maxnuum, nunrmum and average temperature,

relative humidity, total rainfall and

Nov mbei 2006 to February 2007

un hine hours during

'\ ear tonth

lean humidirv fall shine

(°0 (mm) (hr)

685 00 2307

70 00 2)'" -

2007 Januar 24 9 112 )905

Iebruary 2 ) 17 8 2295 2203

OUIce Bangladesh Meteorological D paruncnt (CI imate division)

Agar goau, Shcr-e-Bangla Nagar, Dhaka-l Zf Z



ppcndix-III: Layout of the field e perhnent

N

s

RI12 RI13 5 nRITI RIT6 RI15 RIT7 RJ14

1m

R21 I R2r3 R21'5 R2T6 R214 R2·'7 R21~

1m

R ~15 R317 R311 R312 R ....14 R313 R"'T6
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Appendi '-IV: Germination and seed health te t related

photograph

Photograph 3: Plating of seeds for the seed health testing

by bloter method.

Photograph 4: Isolation or the seed borne rnicroflora from infected

seed in laminar airflow cabinet for identification

of A lternaria 'PP
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\Ilpcndix-': \NC)V table of the experlment

01: Percent IC41f infection at 65 D

ource of I egree of

freedom

180.7468

variance

Replica: ion

L 42691

I 1.857

1460 69 J

223 782

1 238

02: Percent leaf infection at 75 DAS

Source of Degrees oum of Mean r alue Prob
\ anance of quare quare

freedom

Repl icat i 111 2 299.975 149987 8 1658 o 00:;8

Fact r A 6 3003.183 500 511 27.2507 0000**
Error 12 220.412 18368

Total 20 3 -23.570

Coefficient of variat ion: '18 I 1Q 0

03: Percent leaf infection at 85 DA

Source of Degree Sum of Mean F\alue Pr b
variance of quare quare

freedom

Replicati n 2 20.902 10. -I o "IS3
-

Factor A G 3696984 616 164 ] 1 764" 0000**

Errol 12 39 L044 32 R37

10tal 20 411 1.9....0

Coefficient of \ ariation: 1 - 71 (10

• ",.~I nifi n ,. ,,)0(-, 'I \ 1S g ca cc at c c
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05: Percent LAD at 75 0 S

04: Percent LA}) at 65 DAS

SOUl ce l)f Degrees Sum of Mean F value Prob

\ anance of square square

freedom
Replication 2 0.067 00"'4 0.1186

I actor A 6 149.094 24.849 87.920t 0.000**

Error 12 3.~92 0283

Total 20 152.5 -2

Coefficient of variation- 18.97%

Source of Degrees Sum or Mean F value Plob
vanauce of squares square

freedom

Repl icat ion 2 3.440 1.720 69600 O.()O98

Factor A G 248. ll6 41.403 167.5220 0.000**

FITor 12 2.96G 0.247

10tal 20 254.822

Coefficient of variation: ) I. 10° 0

06: Percent L D at 85 DAS

Source of Degrees urn of Mean F value Prob

\ anance of squares square

freedom

Replication 2 3.91g 1.9 -9 o -008

Factor A 6 4~G.805 72.801 18.()I07 0.000**

Error 12 46.<)4 I 3.912

Total 20 487.664

Coefficient of \ ariation: 24.83%
......Si mficancc at ,,% levels
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07: Percent Pod infection at 70 DA

Source of Degree U11l of Mean F value Prob
variance f quares qual e

freedom
Repl ication 2 0.018 0.009 39474 00482

Factor A 6 4.710 O.7~- 3"170-25 0.000**
Enol' 12 0027 0.002
lotal 20 4 755

Coefficient of \ ariation: 8 650/.)

08: Percent Pod infection at 80 DA ..,

Source of Degree Sum of Mean F \ alue Prob
vanance of quare quare

freedom

Replicati Il 2 7 701 3.8 -0 07279

Factor A 6 1376.145 229 357 43 3 -84 0.000**

Error '12 63.478 5.290

Total 20 1447.323

""oelficient of variation 13..~7°o

09: Percent pod infection at 90 D ...

ource of Degree Sum of Mean }. \ alue Prob

variance of square quare

freedom
Replicat ion 2 19.226 9613 2.3430 o t_",84

Factor A (> 181-.913 302 6~2 73 7637 0000**

Error 12 49.236 4.103

Iotal 20 1884. ""76

Coefficient of \ HI iation: 8 t7%>··s. mficancc at ~~:) lev clg



Source of Degree Sum of Mean F value Prob
vanance of squares square

freedom
Replication 2 yyoOO 0000 2 1681 0.1571
Factor A 6 0014 0002 606211 0000**
Error 12 0.000 0000
Total 20 0.014

Coefficient of variation' 17.25%

11: o. of pots/pod at 80 D
Source of Degrees Sum of Mean F value Prob
vanance of squares square

freedom
Replication 2 0.042 0021 1 9322 o 1873
Factor A 6 1.477 0246 22.8215 0.000**
Error 12 0.129 0.011
Total 20 1.648

Coefficient of variation: 12 71° °

11: o. of pots/podat 90 0

Source of Degrees Sum of Mean F value Prob
vanance of square square

freedom
Replication 2 001 ] 0006 04344
Factor A 6 2.599 0.433 33 7385 0000**
Error 12 0.154 0.013
Total 20 2.764

Coefficient of variation 9 55%··s. cance at 5% level /~~.~
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13: o. of branches/plant

Source of Degree Sum of Mean F value PJob
variance f square square

Creed III

Replication 2 0466 0233 0.8199
I actor A 6 3.) 90 0532 I 9 ~O3 0.1 -47
error 12 3.288 0274
'Total 20 6.943

Coefficient of \ ariarion: 1107%

14: No. of leaf/plant

Source of Degrees Sum of Mean F \ alue Prob
arrance of square square

freedom
-Replication 2 I 40 I 0.700 2.] 125 0.1637

Factor A 6 3.47H 0.580 1.7482 0.) 931

Error 12 3.979 o 3"2
Tala) 20 8.858

Coefficient of \ ariation: 7.70° 0

15: Plant height (em)

ource of Degree Sum of l\.lean P value Prob
. )fvariance squares square

freed III

Repl ication 2 388 ) II 194.0 -~ 35.4566 0.000**

Factor A 6 299.049 49 ")42 9 1067 0.0007

Error 12 65.676 - 4 7~

Tala') 20 752.836

CO~fficient 0 f \ ariatiou 2 500/0
··SI rnificancc .It "H,lc\c.:Ig
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Source of Degree Sum of Mean f· \ ttl lIC Prob
variance ot qual e squat e

freedom

Replicati n 2 40.921 20460 04156
ractt I A 6 1585-8 26426 o. -368 0.000**
Error 12 S90.7~9 49.228

Total 20 790.218

Cocftic;cnt or \ ar iat ion: 17 I ~oo

16: o. of pods/plant

17: I000-. eed w eigh t

Source f Degree SUIll of Mean F value Prob
\ at ranee or squat e squat e

freedom

Replication 2 0.002 0001 o 042<;

Factor 6 I 360 0227 105392 00003

error 12 0.258 0022

Total 20 1.620

Coefficient of \ ariation: t GRoo

18: \ icld/plant(g)

Source of Degree lim of Mean I \alue Prob

variance of squares ~qll(lIc

freedom

Replication 2 0040 0020 02573

Factor A 6 ~9~9 0990 12 6024 00001

Error 12 0912 0079

Total 20 6921

Coefficient of \ ell iat ion 9 1-00

-
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19: Percent Jcrnlination

S urcc of Degrees Sum of Mean F alue Prob
varian e of squares qual e

freed III

Replicati: n 2 1 - .524 7762 1.6492 02329
Factor 6 IS 238 7. -40 I 6020 0.2292
I-n·or 12 56476 4.70{)

Total 20 ] 17.238

Coefficient of variation: 2 23°,{,

20: Percent seed infection
"ource or Degrees Sum or Mean F \ alue Prob
anan e of quares square

freedom

Replication 2 87.290 4~.64 - 40.302 - o 000**

Factor A 6 268.108 44.68- 41 2626 0.000**

Error 12 12.995 1083

Total 20 ~68.393

Coefficient of \ ariation: 7 89°'0

21: '\ ield (Kg/ha)

Source of Deurees Sum of Mean F value Probeo

\anance of squares qual e

freedom

Replication 2 6013.229 ~006 61 1 00:'0 0 956

Factor A 6 31 ~489.526 5~248.254 J 74293 0000**

Error 12 ..,5972.741 2997 729

Total 20 ~ - -47'" 498

Coefficient or \ ariatiou: 6.57(X,

··S. mificance at 5°0 lev -I
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