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apparently healthy seeds treated with Necm extract l 14.00u'o ). 

apparently healthy seeds treated with brine solution a .2° o for 30 minutes ( 13.00° o) and 

seeds for 15 hours (5.00'Yo). apparently health) seeds solarized for 15 hours (6.00°0), 

with hot water at 52°C for '.!O minutes followed by polythene solanzed apparently healthy 

incidence of Bipolaris sorokiniana l l .50°0) was observed in apparently healthy seeds treated 

I 0 minutes (99.00o/o) and Burrnuda grass extract (99 60° o}. Comparatively the lowest 

health) seed for 5 hours (99.00%1), apparently health} seed treated with hot water at 52°C for 

solarized apparently health) seed for 5 hours (99.33?to), polythene solarized apparently 

apparently health) ... eed treated with brine solution @ 2°'o for 1 5 minutes followed by 

Ridomil gold M7 68 WP @ 0.2%. The highest seed germination (94.17%) was recorded in 

control. The lowest incidence was counted (2.31%) in apparently health) seed treated with 

treatments with fungicides reduced the incidence of Bipolaris sorokiniana over untreated 

and fungicides on seed germination and incidence of Bipolaris sorokiniana of wheat Seed 

Pathology. Sher-e-Bangla Agricultural Univ ersity Lo evaluate some ccofricndly treatments 

Experiments were conducted in the seed pathology laboratory Department of Plant 
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By 
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Evaluation of fungicides and some eco-friendly treatments 
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including Bangladesh, India and Nepal. It is the second most important grain crop in 

Banglade-,h that piny a vital role in the national economy b) reducing the volume of 

import of cereals (Razzaque et al .. 1992) Be .... ides human nutrition. both wheat grain 

and strav, arc also used as animal feed. Wheal straw is used as fuel and as well as 

straw shade for the house of poor farmers of Bangladesh. I hough the crop introduced 

in Bangladesh (former East Pakistan) in 1967 but its popularity increased after 1975. 

Now it is a raising crop over the country and well accepted by the formers. Wheat 

cul ti' at ion has increased manifolds lo meet up the food shortage in the country, In 

spite of its importance. the yield of the crop in our country is Im' in comparison to the 

other countries of the "oriel where a' crage yield estimated ~.69 ha (FAO. l 997 ). 

Though the area, production and yield of "heat hav c been increasing dramatically 

during the last decade. but still it is Loo low ( 2.2 i/ha) in comparison to the de\ eloped 

countries like Japan. France. Germany and K producing 3.76. 7.1~. 7.~8. and 5.00 

t/ha. respectively (l·AO. 2000 ). About 706.86 thousand hectares of land in 

Bangladesh is covered b) wheat cultivation with the annual production of 1570 

thousand ions (RBS. :006 ). 

Wheat { Triticum acsuvum L.) is one 01' the .. most important cereal crops and marn 

slap Ii: food all mer the \\ 01 Id. 1\ bout tw o third of the World's population used wheat 

as staple food (Majurndcr, I C)Q I). Duh in and Ginkel ( 199 I) reported that the largest 

area of V\ heat cultiv ation in the warmer climates exist in the South-Ema Asia 

I. INTRODUCTION 



concern in Bangladesh (Azhar et al .. 1972: F ukir, l 988). 

leaf spot and black point caused by Bipolaris sorokiniana has become a serious 

a!) man) as 26 seed borne pathogens causing 14 seed borne diseases. Among them 

also contaminate the soil b) establishing its inocula pe1 manently, Wheat suffer ... from 

failure. and or causing di case to the new I) emerged seedlings or gro\\ ing plants, but 

important not only due lo the association w ith the seeds that cause germination 

are seed borne (I 1SDA, I 960) Seed borne infections of fungal pathogens an: 

suffer from as many as ~00 diseases of which the most important and damaging one ... 

ull growth stages an: prone lo the attack of numerous disea .... es. ·1 he crop i:> known Lo 

Seed borne disease causes enormous los~cs to our crop ( l·akir. J 9~C). Wheat plants al 

incurred ev en veur in wheat due to seed diseases in the countrx . . - . 

germination and remain out of scope of certification. As a result, a huge- crop loss i 

.... ceds produced traditionally by the farmers \\ ith no or liulc care e'en for purity and 

2000). These scedx an: treated :1' quality seeds in Bangladesh. The rest 77.- 0o of the 

suppl) only 22.8 °·o of the 101al wheat seed rcquin .. ·ct during I 99R- l 999 (Motahar. 

seeds is one of the major constraints. (To\ ernrncnt and semi go\ ernment orgamzarions 

(he di ftcrcnt [actors that a ffect the production of wheat, use of unhealthy or diseased 

Fhcrc arc mall) cuustraints responsible for l~n\ } icld of wheat in Bangladesh. A mom! 

2 



alternative method of avoiding seed treating chemicals and thus environment "ill ht! 

1 his technique does not require much effort and it is free from chemical threat. It is an 

"ashing an: easy and practically feasible method for our poor farmers 0 lasan, 1000). 

farrners saved seed (Ho ... sam and Asad-ud-Doullah, 1998) veed cleaning and 

washing farmer's saved seed reduced seedling diseases up to 5'.87°0 over uncleaned 

pathogens lo the field. In a preliminary study, it has been found that, cleaning and 

may pla) an important role I<' minimize disease incidence and reducing entry of 

eed home diseases ma) he the: use of clean. healthy looking and washed seeds. It 

had been pro\- ed effcciiv e (Anon) mous. 1 ()89 ). Easy and economic Wet) or controlling 

workers followed the use of different chemicals against the disease and Tilt-250 EC 

and decrease infection oI seedling growth from the black pointed seeds, Many 

1 reutrnent of seed w ith seed dressing fungicides was founJ to improve germination 

treatment before sowing is nece .sary. 

SO\\ ing of pathogen 1(-1;;•(' seeds Fhcrcforc along \\ ith routine seed health testing. seed 

and Az:JC..l. J 99_ t. I'he second most acceptable method for controlling or this disease is 

\ ariciy, hut not a singlcw heat culliv ar in the country is found to ht: resistant (1 Iossain 

I'hc most e pcctable method rm contrulf ing the disease is cultiv ation or I csistun; 

saving from pollution. 



respcciix ely. 

fungus achic ed b) treating \\ ith hot w arcr and solar heat of 76. 79° o and 73 16° o 

( Zobaer er al .. 2001). I he~ al o found significant reduction of incidence of the same 

obtained by manual I~ sorted healthy looking seed up to 66.15° u (n er untreated control 

researchers, Reduction or incidence or seed home (Bipolaris sorokiniuna) wa 

and seed uerminarion an: found (O bl! better ill the ill\ cstigation Of different 
'-' 

Phvsical seed treatments in controlling seed borne infection of Bipolaris sorokiniau .. " ~ - 

Bipolaris sorokiniana. 

reported promising fungicidal effect of Ncern iAzadirachta indica) extract against 

Suratuzzarnan. l 995; Hossain el al. l 997 ). Hossain and Sch lesser ( 1993) ha" e been 

( Assadi and Behrouzin. 1987: Miah et ul : I 990: Fakir and Khan. 1992: 

in controlling pathogens is no" xuccessfulty used against certain fungal pathogens 

borne pathogens as well as seed trunsmiucd disease in the field. Use of plant extracts 

In this aspect seed treatment \\ ith botanicals may be a nice option in controlling seed 

addition. their harmful effect is responsible for air, soil and '' atcr pollution. 

chemical fungicides are also costly that is somet irnes burden for the poor farmer ·. In 

fungicides also pollute the cnv ironrnent and dev elop tolerance of pathogen. The 

soil as well as in the plant products causing erious health hazard. Chemical 

continuous use uf chemicals results in accumulation of harmful chemical residues in 

Fhough chemical treatment art! most effective for l:o11t1olli11g the disease. but 

4 



• Io C\ aluare the effect of some fungicides and eco-fricndly treatments on seed 

germination and incidence of Bipolar is sorokiniana of\\ heat. 

Considering the abov I.! facts the present inv estigution was undertaken with the 

follow ing objective: 

Now a <la) 's scientists arc gt\ mg more emphasis 011 sustainable technology frn 

ag1 iculturc. It would be possible '' hen ecologically sound. economically viable. 

culturally appropriate and socially acceptable technology w ill be adopted. 

I'her efore, it is judicious lo explo: c Jes cxpcnsrv e. less risky noncheruicul 

components lo It cal eeds for freedom from the seed-borne pathogens. Jn Lhis 

perspcctiv c. use of solar heat (l Jirect and pol~ rhene Solarization), S'-'Cd treatment \\ irh 

hot water and Brine Solution 1111d manual seed sorting to obtain apparently healthy 

seed would be good alternatives in controlling seed borne fungal pathogen. 

5 



Chapter 2 
<J{,eview ef Iiterature 



Bedi am] OiJI ( l 960) reported that a substantial loss in germination (I 1.0 lo 37.J~o) is 

associated with the spotted seeds. They found spotted seeds, which did not germinate 

was profusely CO\ ered with mycclium and the spore of Helminthaspnrium oryzae. 

I Icalthy seeds gave very high percentage germination a. 99% and remained free from 

an) seedling mortality. In the case of naturally in Iccted seed there was a loss of about 

5° o among the seedlings. The) also found appreciable loss in \\ eight with spotted 

seeds. It was found to' ary from 40.58° o to 29° o. 

2.1 Seed treatment with eco-friendly approaches 

Seed borne pathogens .m . .: reported to ~CJ use spots or discolor ation on the seed. Seed 

t1 caunent may reduce number of seed borne pathogens associated with seed and thus 

improves the quality of seed. Management of plant diseases with cco-friendly 

approaches. i.e. altcrnativ c to chemicals is now getting top priority, I lse of eco 

friendly treatments instead of chemical fungicides in controlling disease j, one of the 

recent approaches for plant disease control. I'hcrefore. attempt has been taken to 

collect rclev mu literature on this aspect, which arc gi\ en below: 

2. REVIEW OF LITERATURE 
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90"C). 

Couture and Sun on ( 1980) observ ed that in dry heat treatments or wheat seeds 

naturally infected with Bipolaris sorokiniana, as the temperature and the lime: of 

exposure to treatment increased ... uni' al of both fungus and seeds decreased but not at 

the same rate. A severe reduction in viability of' w heat was produced under conditions 

required to eliminate the fungus from 1 he seeds, The best seed surv iv al fl sociated 

with a treatment giving complete elimination of the fungus was only 42° o (60 h at 

Singh and Shanna ( 1978) compared the anti fungal activ ity of 34 crude extracts of 

Indian flowering plants which strongly inhibited Helminthosporiion sativum, 

Colletotrichum falcatnm and Fusarium oxysporum, 

Prnbhu and P1 axada ( 1970) contrulled Alternaria leaf blight of wheat caused b) 

Altcrnaria triticiana b) soaking seed in water at 5_ lo 54°C for I 0 min. I owest dead 

seeds (9.9°0) recorded al temperature 51-52°C, which was lower than <lead seeds 

U 2.8° o) at control condition. Increase in temperature abov e .:; 1- 52°C, there observed 

a continuous significant increase in dead seed indicating rhe negatix e effect of heat 

again l viability of seeds. I'he highest dead seeds { 51.6° o) recorded at temperature 5~- 

590C. 
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Khan and Kumar ( 1992) observ ed the anti fungal activity of leav cs extract of ~t;\,;lll 

(Azadiradua indices] with di Iferenl dilut ions or wheat seeds M: co flora. The) 

recorded a marked reduction in seed Mycoflora and enhance seed germination of 

Ashrafuzzarnun and Hossain ( 1992} c' aluuted Pudina (AJentlu.i viridis) extract against 

Bipolar is sorokiniana and observed that the extract inhibited m) cclial grow th and 

spore germination. In the same work they found that extract of castor (Ricinu 

communisi and Danrha Kala ·h (leuca'i usperui were inhibitory against mycclial 

growth and spore germination of Bipolaris sorokiniana.. 

and Rao. 1987). 

Alice and Rau ( J 987) obtained garlic extract huv c significant effect in controlling 

seed-borne Drechslera orvzae, Evaluation of plant extracts against xeed-bornc 

infection ot fungus and increased the germination ability of the treated seeds (Alice 

According to JRR I ( 1983) Bipolaris 01'1/ZUC caused brow 11 spot or rice ;J~ (I seed 

transmitted fungus effectively controlled by the hot water seed trcarrncnt al 53-54 C 

for I 0-J: minutes. This treatment controlled primal") infection at the seedling stages. 

Prcsoaking the seed in cold w ater for 8 hours increased cffecriv it) of the treurrnent. 

wheat seeds. 
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Khan and Hossain ( 1993) observ ~J that extracts or Allium cepa . A. sativum , Da1w·~1 

stramonium, D plumeiri, Lawsonia a/ha, Ricinus communis. Lcomurus sibiricus and 

Metha viridis completely inhibited spore germination of B. sorokiniana at I :3 (\\ v) 

dilution ratio. 

grow th at dilution ratio of I :4 (w!» ). 

Hossain et al. ( 1993) C.:\ aluated that extracts of Lawsouiu alba. Ipomoea fistulosa. 

All ium sativum and Leucas aspcra against R hlzoctonia solani and Bipolaris 

sorokiniana. Among ihe test extract, A sativum completely inhibited the mycelial 

I Iossain and Schlosser ( 1993) found Ncem seed extracts and Neern oil cake effect ive 

against Bipolaris soroklniana. ·111c c tract inhibited the growth of the fungus in vitro 

and also reduced its puthogenecity on wheat leaves. Germination rat· of v •. heat seeds 

increased after treatment with extracts of Neem seed and cake. 

Ruvesti et al. ( 1992) also found aqueous Necm extract effective against some 

important diseases of different herbaceous crops. 

Winter el al. ( 1994) compared hot water treatment of certified wheat seeds dipped in 

water at 15°C for 2hrs. then air-dried al 40°C for Shrs '' ith chemical seed trcutrncnt 

w ith fenpiclonil and carboxin at 400 ml/kg seed for control of seed-borne fungi of 

wheat. According to them hot water treatment was equally or more effeciiv e than the 

fungicides in controlling Gerlachia nivalis and Seplorla 11odor11111. 



min treatment. 

sometimes reduced germination and field emergence but the effect was less with 5 

Helminthosporium sat ivum, How e'er, hot water treatment al "2°C for I 0 mm 

minutes was partially effective against seed borne Drechslera teres and 

Winter el al. ( 1996) found that hot w ater treatment of b..trk) seeds at 52° for 5 or I 0 

luanata, Fusarium spp and Penecillium ~pp. and increased seed germination. 

tennis. A spergillus flavus, Aspergillus rnger, Bipolaris sorok iniana, Curvuloria 

water treatment al 52°C-55°C for 10 minutes gav c highest control of Alternaria 

55°C and 61 °C. respcctiv cl) for 5 and 10 min in controlling seed borne infection. I Jut 

Khaleduzzarnan ( 1996) studied hot water treatment of wheat seeds at 49 C. 52 C. 

fuuai of jute . ._ . 

Jahan ( 1996) demonstrated that solar heat treatment effectively inhibited seed-borne 

effcctiv e against Bipolaris sorokittiano 

l Iossain et al. ( 1995) re purled that extract of Mchcdi ( Lawsonia alba) was found to be 

compared with the control" as obtained. 

sativnm hav e been observ cd and significant reduction of the m) celiul grow (h 

cn11tn11li11g. the gnm.1h of Drechslera oryzae, The fungiioxic properties or Alllum 

Bisht and Khulbc ( 1995) studied the efficacy leaf of extract or Allium sutivum in 

10 
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I Iossain and Asad-ud-Doullah ( 1998) reported that cleaning and washing of far mer's 

rice seeds reduced the seedling diseases up Lo 53.R7° o U\ ex the unclcund farmer's 

seed. Use of health) seedlings resulted 14. 77° o increasing in grain ) icld <Her the 

unbiased use of normal seedlings from seedbed. 

Fakir and Jahan ( J 998) carried out an expei imcnt to conu ol seed-bot ne. fungal 

pathogens of jute by seed treatment "' ith solar heal. Solar heal treatment cffccriv cl) 

reduced 91.3°0 seed-borne infections and increased 9.0°0 seed genninalion. 

l Iossain et al. (1997) demonstrated that the extract of A Ilium sativum and La11. sonia 

a/ha sho wed marked effect in controll ing the spore g.c1 m ination and m~ celial grow th 

of Bipolaris sorokiniana and pathogenecity to wheat seeds and 'igella saliva show ed 

posit iv e anti fugal activ iLy in reducing the: pathogenicity or Bipolaris sorokiniana of 

wheat seeds. 

Khalcduzzumun ( 1996) reported the effect of plant extracts \: iz Bishkatuli ( Polygonum 

hydropipery, ( iarlic (A/lium <at ivumv. Ginger (Zingiber officinolei and Nccrn 

( tzadirachta indica) and a seed dressing chemical Vitavax-Zfn) (Carboxin) on seed 

borne infection of wheat following blotter method of seed health testing. Vitav ax -200 

was found best in reducing seed borne infection and incrca ing germination or seeds. 

All the four plant extracts were found effectiv e against seed-borne fungi of wheat 

re: .ulting statistically similar effect like Vitavax-200. ] Iowev er, Garlic was turned up 

as superior among the extract follow ed by Ginger and Neern. 
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Rahman er al. (2000) carried out an experiment to improve seed quality by seed 

cleaning (manual sorting and flotation in \\ ater) 111 four seed samples of rice C\. 

BR l I. The seed borne fungi associated \\ ith the treated and untreated seeds were 

Bipolaris oryzae, Trichoconis podw ickii, Curvularia lunat a, Nigrosporu oryzae, 

Alternaria tennis, Aspergillu 'PP· and Penicillium pp. All the three seed treatment 

methods reduced all seed borne fungal infections. The best method was treatment 

w irh Vitav ax-200, followed by manual seed sorting and flotation. Germination test 

follow ing paper to" e I method show ed that chemical treatment wu · the best in 

producing normal seedlings, followed b) manual sorting and flotation method. 

Vitax ax-200 treated seeds and manually sorted seed produced the highest number ot 

tilters/hill. percentage or health) seeds and l 000 seed weight. Grain ) ield was 

increased in manually sorted. llotation and Vita' nx-200 treated seeds plots liy '0.5, 

I 3.5, and 27.3°n, respectiv el}. 

Gov indachuri el al ( 199X) studied that the uctiv it) of Ncem oil i Azadiruchta, indicu) 

against Drechslera orvzae ( Cochliobolus miyubeanus'y, Fusorium uX\'.<,porum and 

Alternaria tennis (Alternaria alternatav. The) observ ed that the activ e fractions of 

those plant extracts contained major compound such as 6-deacet) lnimbin. 

azadiraduione. n irnbin, salannin and cpo ') azndiradione. Pure azadradionc, nirnbin, 

salannin and epoxyazadiradionc did not "how anrifungal activity, However, when 

terpenoids (Methanol extraction) were mixed and bioassayed, they show cd anti fungal 

activ it~. suggesting possible additiv es; sy nergisric effects 



13 

Hussien (2002) reported that farmer's clean seed. "ashed fiu mer's seed, '' ashed dean 

seed and ccd treated with Vitav ax-200 increased 16.6.2° o. 16.45° o , 23.19° o and 

:26.6~0 grain yield. respectiv el) u' er farmer's sav ed seeds or rice (OR I I). 

Fullik el al (~002) studied the effectiveness or ,1 short pre-storage hot water rinsing 

and brushing on resistance lo decay dex eloprnent and chilling injur) 011 pink tomato 

C\. 189 fruit that were kepi for 15 days al 5 or 12° C plus three days at 22 C. Ht: 

suggested the alternative method of a 'cry short ( 15 S) I 1WRB {I lot \Av arcr Rinsing & 

Brushing) at 52°C for desirable tomatoes. Ihis treatment extended srorabiliry well 

O\ er three weeks at 5°C hy minimizing Cl (Chilling Injury) and enhancing resistance 

against pathogen during Fallik et al. ( 2002) studied the effecriv enex- of a short pre 

storage hot water rin ing and brushing on resistance to decay dev eloprnent and 

chilling injury on pink tomato cv. l 89 fruit that were kept for I' days at 5 or J _ C 

plus thre~ days at 2~ C. He suggested the alternaiiv e method of a very short l I 5 sec> 

HWRB (Hot Water Rinsing & Brushing) at 52°C for desirable tomatoes. I his 

treatment extended siorability well over three weeks at 5 C by rnuunuzmg CJ 

(Chill mg Injury) and enhancing resistance against pathogen during storage. 

Muniz (200)) stated that the dt y heat treatment on the control of M.:t:J transmitted 

pathogens and its effects un the viahility of tomato seeds treated at 70° ... for 12 days 

eradicated fungi associated w ith tomato seeds. Rut in hot water treatment al 50 ~ for 

30 minutes under laboratory research the associated fungi in tomato seeds were 

eradicated. 
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Chowdhury (2005) observed thut highly infected I contaminated seed samples with 

seed home fungi of rice. wheat, cosmos. Zinnia. sun flow er and radish were subjected 

to seed treatment w ith 1:0.1:1. 1:5.1:I0 and I ::!O dilution of crude nascent extract of 

garlic, datura and turmeric; l : I, I :5. 1: 10 and I :20 dilution of commcrcii II~ av ailable 

oil extracts of necm, mahogany and koromcha: hnt water trcatrnem for 1" minutes at 

50° '. 52ac. 54°C, .56°C and 58 C temperature and chemical seed treatment with 

Siddique et al. l2002) reported that reaction of five \\ heat varieties to Bipoluris 

sorokiniana and Fusarium monilifornu. was assessed 111 terms of pre\ ulcnce of the 

pathogen t)ll the secdv, symptom SC\! erity on the grow tng plants and effects of I he 

pathogens on the ) ields. Prevalence of B. sorokiniana \ as 4-4.:5° o in kanchan and 

Akbar and of Fusctrium monilifome was 2.25-2. 75° o in Gourah and Kanchan, Disease 

-.c" erity was the highest in Barkat both in laboratory and field conditions. Howev er. 

Bipolaris sorokiniana infection was more sev ere than that of Fusarium moniliforme, 

Percent diseased grains were high in Bark al. whi le grain ) ield "as low in barkat and 

sonalika due 10 inoculation of B. sorokiniana and F. moniliforme, I'hus. there was a 

significant \ ariation in reaction among the wheat varieties to the pathogens. 

Jiskani (2002) reported that the brown spot rn blight of rice is a much more wide 

spread and a common disease in almost all rice ,gro'' ing area of the world, J le 

prescribed that brow n spot or blight of rice caused b Helminthosporium orvzae 

cffectivelv controlled by hot water seed treatment at S4° r for IO minutes. 
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Ozer (2005) reported that the kernels of the bread wheat (Triticurn aestivum L.) 

cultivars Flamura 85. Katia. Pehlivan and Sana from farmer fields of I'ekirdag 

provruce in 2000 and 2001 were analyzed lo id~ntif) the fungi associated with the 

hlack point disease. Fungi in the ernbry os. endosperrns and s1.·:...-J coats of the kernels 

( healthy and black pointed) separately, were determined b) plating them on agar 

medium. The same cultiv ars '' ere used to test the effect of black point on emergence 

at day fiv e and ten. and seedling \ igour (length or shoot. dry weight of root · and 

Hossain et al. (2005) tested different plan I:-. viz. Bishkutali, Varpata, Garlic. ( rugra. 

Bitter Guard and Ncern against fungi associated with wheat seed, After dipping in the 

crude extract and alcoho lic extract both in undiluted and diluted form for 24 hours. 

wheat seed w ere in' cstcd and fiv c di Ifercnt fungi ' i/ Bipolaris sorokiniana. 

Alternario tennis, Curvularia lunata, Fusarium spp and Aspergillus 'ipp were found to 

reduced :-.ignjficantl) h~ .... ccd treatment" ith plant extracts over control and increased 

seed germination. Crude extracts were superior lo the dilution extract. Out of plant 

species. Ncern extract was turned up as uperior among the selected extracts 

follow ed by Garlic. Bishkatali and 'v atapta. 

Vitav ax-~00 a 0.1 e o, 0.2°" and 0.3° o or the seed weight. Botanicals at al I 

concentrations reduced the occurrence of mycoflora on the seed signifi<.::.mll) and 

thereby increased seed germination. Some fungi were tolall) rcmov cd at I: 1 O dilution 

of cornrnertially av ailable plan I oil extract. 
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against Bipolaris sorokiniana 

Akhtei et al. (2006) reported that inhibition of conidial germination of Bipolar fa 

sorokiniana wu-, rested using eight cthanolic plant extracts. ten aqueous plant extracts 

in combination with cow dung and fi, e aqueous plant extract in combination w ith 

cm .. urine. Hundred percent of conidial germination was inhibited with the application 

of ethanolic extracts of Adhatoda vasica (leaf) and Zingiber officinale (rhizome) al 

2.5° u concentration. After the treatment \\ ith Vinca rosea. Piper bet le and Azadirachta 

indica extracts in combination with CO\\ dung us pension showed I 00° o inhibition of 

conidial germination: where the lowest was noted in case of RmH1 olfea serpenttnu 

l-'0° o) extract at same concentration. Al .2.)0'o concentration of Calotropis procera 

extracts in combination with cow urine, 9 J 0 o inhibition of conidial germination was 

observ ed. ln most cases. Ocimurn sanctum extract exhibited less inhibitor) effect 

shoots) in plate experiments. Bipolaris sorokiuiana was the dominant fungus in black 

pointed kernels for both years and isolated from the endosper m and seed coat 

especially, but present at low lev el. Noni! of the fungi from black pointed kernels were 

isolated from healthy kernels. Alack point delayed seedling emergence from the 

kernels of 2000. Howcv er the reduct ion in seedling \ igour was significant I. higher in 

the affected kernels of 2001. 
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Rahman el al. (2006) tested 33 plant extracts in vitro against Bipolaris sorokiniana. 

The extracts of kalijira, turmcr ic. ginger. garlic. onion. nccrn. allarnandu, nay antara. 

mandar. naglingam and durania shov .. ed good effect in controlling Bipolaris 

sorokiniana. The extracts of durba, ncern, allamanda, turmeric. ginger, garlic onion, 

kalijira. kararnehcdi. tulsi, mandar. cucaly ptus, rnutha. naglingarn. bcl hav e profound 

effect in increasing seed germination and controlling seed borne Bipolaris 

sorokiniana. Among the tested plant species durba, allamanda, turmeric. garlic, onion. 

kararnehedi. tulsi, mutha. bel. lemon treated seeds produced maximum number of 

health) seedlings of w heat in compared to untreated control. 

Islam ('.!006) tested different plant extracts with three concentrations \i/ 1:1~ 1:2. 1:4 

( w , ) to control seed borne Bipolaris sorok iniana. All the plant e tracts except mehedi 

increased seed germination in the laboratory in compared to untreated con Ir ol. I ht: 

highest incidence of seed borne Bipolaris sorokiniana was recorded under control A 

remarkable reduction of the incidence of fungi "as achieved by treating seeds \\ ith 

botanicals. 
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Monda) er of. ( 1994) ev aluarcd four comrner cial fungicides lo cv aluute their efficacy 

in contrulling Alack point of\\ heat under natural cpiphy totic condii ions during 1991- 

1992 and 1992-1991. Among them, Till-250 l·C (0.05° o) was the most dh:cli\ e and 

Meisner el al. (I 994) found that seed t.111.::->~ing w ith Vita ax-:!00 decreased soil borne 

pathogen population and seedling infection caused by Bipolaris sorokiniana, 

Black point of wheat caused. b) Bipolaris sorokiniana is the major disease constraint 

of '\\ heat production. An integrated approach is required 10 control the disease as 

regards to reduce the fungal inoculurns by using seed with low lev cl of infection. Seed 

treatment. spray ing appropriate fungicide and other agronornical practices are the 

important approaches. (Duv eiller and Gilchrist. 1994) 

Fakir and Khan ( 1992) reported that garlic bulb extract was offectiv e in controlling 

seed-borne fungal pathogen of jute such as Macrophomina phaseolina and Fusarium 

spp, by seed treatrnenr. 

Peltoncn and Karjalainen ( 1992) observ ed that application of Tilt increased erain 

) icld. They also found that Tilt :so re significantly increased nitrogen uptake. grain 

weight and protein quality in a good growing season but in a cold and wet weather 

I'ilr 2 SO FC' did not increase y icld or quality of cultix ars. 

2.2 Seed treatment with chemicals 
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Rahman et al. ( 1999) found that bishkatali ( Polygonum hydropiper), garlic (Alliurn 

iativum ). ginger (Zingiber officinale) and ncern (Azadirachta indicai extracts "en: 

effect i\ e against seed borne infections b! Alternaria tennis. Bipotaris sorokiniana. 

Curvularia lttnata, Fusarium spp. of w heat. I low e\ er, garlic was found superior to 

ginger and necm. 

Mahfuzul ( 1997) C\ uluated some plant extract viz. garlic (A Ilium sativum). ginger 

(Zingiber officinale}. nisinda ( Vitex negundo i, dolkulmi (lpomuea fistulosaj and 

marigold iTagetes erecta) against major seed borne fungal pathogens of chilli. 

Among the plant extracts garlic was found to be most cffectiv e Ioltow cd by nccm 

leaf. The garlic and necm leaf extract at the dilution ratio of 1: l were alrnoxt equally 

effectiv e. 

Khaleduzzarnan ( 1996) I!\ aluated the effect of plant extracts viz bishkatali 

iPolygonnm hydropiper'[: garlic lAllium sativumy; ginger tZingiber offiainalev. neern 

(Azadirachra indica) and a seed dressing chemical Vitavax-zou (Carboxin) on 

incidence Of seed-borne fungi of wheat follow ing blotter method of seed health 

testing. Vita\ax-200 was found best in reducing seed-borne infection and increasing 

germination of seeds. All the four plant extracts wen: found effectiv e against seed 

borne fungi of wheat resulting statistically similar effect like Vitav ax-::!00. I Io" e) er. 

garlic was turned up as superior among the extract follow cd by ginger and neem. 

gross margm. 

profitable one. w hich controlled the disease sign] fie ant I). l'he disease M!\ l.!ril) was 

also reduced by Dithane M-45 (0.2°'0) and Pencozeb (O. J 5°;~) and gav e profitable 

yield w hilc application of Rovral (0.2° o) was round uneconomic offering the lowest 
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plant sprayed with 0.1 % Propiconazolc (Tilt) and increased thc y icld and biomass. 

controlling black point of w hear. The incidence of the disca-,c was not observ ed in 

0.020°0 Chlorothalonil. 0.3°-0 Copper UX) chloride 50 WP and 0.03°0 Nirnbicidin rn 

Carbendazirn 50 WP (Bav isun ). 0. I 0 n I'riadirnefon. 0.00~5° n Mancozeb (Pencuzeb). 

25°0 EC). 0.1 °o Haxaconazolc 25°10 F ". 0.05°0 Tridernorph :!OO WC. 0.1 °n 

Patil et al. (2002) reported that the efficiency of 0.1 ° o Proplconazcle ( I'ilt ~50EC & 

one. 

cornhined effect of (Vita' ux-:::!00 + Tilt-~'50 EC) showed better control than the .... inglc 

wheat can be controlled by using Vitavax-Zuf) (0.4°0) and I'ilt 250EC (0.1°u) out their 

Rahman et al. ( 200 I) found that black point (caused by Bipolaris sorokinianat of 

contro llina leaf btiaht of wheal ... ... 

Rashid el al. (200 I) reported that Tilt-250 EC ( Propiconazole) is a good fungicide i11 

treatrncm w ith Vitav ax combining with foliar spray of Tilt-250 EC. 

reduction of leaf blight severity and increased yield were observed with ~1.:1.:d 

sorokiniana (Cochliobolus .\ativu~). The) observ ed a significant effect incase of 

(Carbcnduzirn -i Thi ram) at 4 g/kg against black point of wheat caused b) Bipolaris 

Rahman el al. (I 999) reported the effect of .... ccd treatment with Vitavax-Zfn) 
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cleaned seed. ·1 ht: Vita, ax-200 treated seed significantly resulted highest plant height, 

plots under farmer's sav ed seed treated with Vitav ax-200. follow ed by soaked washed 

brew. n spot. narrow brow n spot, blast. sheath blight and sheath rot was the low est in 

chemical treatment of farmer's "a' ed seed with Vita ax-200). I he disease sev erit) of 

seed, washed farmer's seed soaked washed farmer's seed. "a hcd clean ecd, and 

soaked washed cleaned seed than nil other treatment (untreated farmer's seed, cleaned 

clean seed Seedling emergence in seedbed was significantly higher (11.15°0) in 

Vitav ax-200 resulted highest percentage or germination. followed 0)- soaked washed 

Kabir (200"') reported that the: germination test of farmer's sav ed seed treated \\ ith 

nurser) diseases. 

effectiv ely increased germination of egg plane seeds and trernendou I) decreased 

Ho wlader (2003) observed that seed treatment with Allatnanda leaf extract (l:l) 

percentage gradually decreased" ith increasing duration of' siev ing. 

of siev ing. Seed cleaning by bamboo siev e reduced pre' alence of pathogens. Infection 

unhealthy seeds. iermination and seedling \ igour increased w ith increasing duration 

considered as healthy seeds and those were dropped the sic' e were consider as 

different duration tt'' o, four. six and eight minute). The: ccds remained on sic' e were 

mesh sive 2.25mm. Seeds "ere taken on bamboo sic' c and manual lv shaken for ... 

arieties (Kanchnn, Akbar and ourov ). Seeds were cleaned b) bamboo sic' e ha' ing 

in respect of seed germination, seedling \ igour and seed health in different wheat 

Siddique (.~003) reported that the seeds rernuiued on sieve showed better performance 



Islam (:!006) e\ aluated eight plant extracts including Vitav ax-_00 against leaf spor 

(Bipoiaris sorokinianay of wheal. Among eight plant extracts. onion. garlic. kalijira, 

ginger, hishkatal i and nccm extract showed statisticallv sirni lar grain yield as of seed 

treatment V\ ith Vitavax-Zflf). Seed treatment \\ ith bishkaiali extract increased ::9. 74°0 

grain yield O\ er untreated control. 

Hossain et al (2005) reported that extract of different plant: vrz. bishkatali, vatpata. 

garlic. gagra. bitter guard and neern were effective against fungi associated w ith 

wheat seed. Out of six plant species. neem extract was turned up as superior among 

the selected extracts followed by garlic. bishk atali and vatapta. 

Uddin C:~OOS) reported that seed borne pathogens were significantly reduced by 

treating seeds with chemical t v itav ax-200) fulhn ed b) garlic extract, brine , elution. 

hot \\ arer and phy sically sorted seeds in J entil. The highest reduction or. eed home 

fungal flora were observed in ca .. c of chemical treatment followed by garlic extract, 

brine solution. hot water and phy sically sorted seeds ln the field condition. 

germination percentage was higher in phy sically sorted seeds, 

panicle length and yield (5.88 tons/hu). which was 18.C>7°o higher o\CI the use of 

untreated farmer's seed; while soaked washed cleaned seed and washed cleaned seed 

gave 16471}0. 14.86°0 increased seed vicld. respectively. Maximum numbers of 

apparently health) seeds were obtained by using farmer'< xeed treated wit h Vitav ax- 

200 (76.24°10 ), followed by soaked '" ashed cleaned ecd ( 70.4 7° oJ O\ er untreated 

farmer's seed {57.69° o). 
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76. 79° o and 73. l 6'Yo incidence or Bipolaris sorokiniana 0\ er untreated control 

untreated control But sun-dried sorted seed and hot water treated sorted seed reduced 

manually sorted seed reduced 66.15° o incidence of Bipolaris sorokiniana ov er 

increased seed germination and seed yield over un-cleaned Iarmers sav ed seed . Only 

(0.4<}o) was found best in reducing the incidence, of Bipolaris sorokiniana and 

hot water and olar heat. Seed ucaunent of apparently health) seed \\ ith 'it a\ ax 200 

Significant reduction of incidence of same fungus was achieved b~ treating ccds with 

obtained by manually sorted healthy looking seeds treated with Vitav ax 200. 

wheal FIighcst reduction of incidence of seed borne Bipolaris sorokiniana was 

treatment "' ith hot w ater on black point (Bipolar is sorokiniana) and seed yield of 

Zobaer et al, ( 2007) reported the effect of seed sorting, ~cc:d solarizution and seed 

saved ced. 

also obtained from apparently healthy seed treated with Virav ax-200 .. ov er Iarrners 

apparently healthy looking seed treated with v itav a -200. The highest grnin yield was 

Bipolaris sorokiniana. The highest germination was found in case of rnunuallv sorted ~ 

Kabir (2006) tested some ph) sical and chcrnical seed treatrnentx lo control seed borne 
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T1 - Untreated (Control) 

f2 - Cuprax it 50 WP (0. 7°0) 

f1 - Ridornil Gold MZ 68 \VP (0.2° o) 

T4 - fill _50 EC (0.2°(1) 

r~ Rtn ral ~OWP (0.2° o) 

r, Bavistin 50WP (().2u o) 

Six different ::;ds of experiments w ere carried out during this inv esugation. 

3.3.1. E\ aJuation of fungicides against Bipoluris sorokiniana 

The treatments were: 

3.3. Treatments 

~ ielding Bipolaris sorokiniana. 

were tested for each treatment. The method used for se~<l health resting was Blotter 

method of (STA. 1 ()99. Data was recorded on germination percentage and 0o seed 

3.2. Design of experiment 

I'he experiment \\U!) laid out m Completely Randomized Design (CRD). 400 . ecds 

~007. 

l'he experiment ,, as carried out during the period from April. 2007 tu December, 

3. 1. Experimental period 

I hi: experiment was conducted al the Seed Pathology I aborutory, Department of 

Plan I Pathology. Sher-e-Baugla Agricultural l Iniv ersity: Dhaka. Bangladesh. 

3. MATERIALS AND METH()DS 



., - --=> 

T1 Untreated (Control) 

rl 5 hours 

r, lU hours 

r~ 1.5 hours 

Ts 20 hours 

Pol~ thcnc ... olarization of seed for: 

3.3.4. E\ aluation of pol) thcne sularizutiou or seed against Bipolaris sorokiniana 

T, l lntreated ( Control) 

T2 5 hours 

f3 I (l hours 

1 t 15 hours 

r~ - 20 hours 

3.3.3. Evaluation of seed solarization against Bipolaris sorokiniana 

T1 Untreated (Conrrol) 

r2 - 5 minutes 

r, - 15 minutes 

I_. 30 minutes 

..... Ts 60 minutes 
Q 
) - :) 

Seed treatment \\ ith brine solution (21) n) for: 

3.3.2. 1 ·, aluation of br inc solution against Bipolaris sor 0Ai11io11a 
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Trea Im en ls Concentration (\\ v ) 

Allarnanda: r1 - Untreated (Control) 

r2 - Allarnanda extract 1 :2 

l3 - 1:4 

T~ - 1:6 

T-; l :8 

Ncern: T, Untreated (Control) 

T ecrn extract J :2 - 
r - ] :4 3 ,, 

T4 l :6 

r, I :8 

Nut Sedge: l I Untreated (Control) 

T .. Nut Sedge ( Mutha) extract I :2 - 
·1 1 ,, I :4 

r, ~· I :6 

r .. 1:8 

Fiv e plant e tracts , .. CT\! ~\ aluated: 

3.3.6. E' aluation of plant extracts against Bipoluris sorokiniana 

r, Untreated (Control) 
r, 5 minutes .. 
Tl - 10 minutes 

I I 15 minutes 

r - 20 minutes ;i 

Seed treatment with hot water ( 52°C) for: 

3.3.5. I \ uluation of hot water (5~°C) against Blpolaris sorokiniana 
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crop residues and black pointed seeds (Plate- I). 

seed sorting. eliminating inert matter. varietal mixture. other crop seeds, weed seeds. 

Apparently healthy looking seeds were separated from Iarmers sav cd seed by manual 

3.5. I. Seed sorting 

3.5. Preparation of eeds for different treatments: 

Pathology ... her-e-Bangla Agricultural University. 

stored at normal room temperature in fVIS laboratory of the Department of Plant 

collected. A fter collection, the seeds "ere kept in at air tight plastic container and 

di trier and used in this stud). About 6 kg seed sample of wheat C\. Kanchan was 

Wheat tTriticurn aestivum L.) C\. Kanchan was collected Irom a farmer of Gazipur 

3.4. Collection of seeds 

Burrnuda (it ass. r, l Jntrcatcd (Control) 

J 2 Barmudu Gras!' extract I . " 

I ' I :4 

I -' l :6 

l"c; 1 :8 

Black. Cumin: T, I lntreatcd (Control) 

r, Black Cumin seed extract l ..... ·- 
r3 l :4 

l I 1:6 

Ts - ) :~ ., 
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Plate l: Seeds used for the experiment 
A. Apparently healthy seed 
B. Farmer's saved seed 

B A 
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Plate 2: Different fungicidal suspension prepared for the experiment 

\ololi111 of Rnmal 50\\ P 10 ?'.,) 

3.5.2. Seed treatment with fungicides 

Fi\ e fungicides w ere used for seed treatment b} <lipping method. 1 he fungicides were 

Ridornil C1old MZ 68 \.VP (0.2°uJ. Ha' istin 50WP (0.2°0). l ill 250 EC (0.2°0). 

Cuprav it 50 WP (0.7°0) and Rovral 50WP {0.~•10). Seeds were dipped in the 

fungicidal suspension ( plate-Z) of desired concentration for 15 minutes. A 1 ter seed 

treatment the suspension was rernov ed. I'hc treated seeds were then kept on blotting 

paper lo rernov c excess moisture from seed surface prior lo placing in the petridishs. 
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3.5.6. Seed treatment with bot water 

Apparently healthy and farmer's sav eel :-iC::~J were treated \\ ith hul '' ater at 5~°C 

separately for 5. 15. 30. 60 minutes respcctiv el). After treating seeds the e cess water 

was rcrnov cd aud the seeds were air dried in the laboratory pt ior to placing in th~ 

Pctridishs. 

3.5.5. Seed treatment by polythene selarfzarion 

Fa1 mer 's sav ed seed and apparently healthv seeds were packed w ith clear pol) ihcne 

and sun dried separately for 5. I 0. 15. 20 hours rcspectiv d). After treating the seeds 

were brought in the laboratory prior lo placing in the Petridishs. 

3.5.4. Seed treatment by sundrying 

Farrners sav ed seed and apparently health) seeds were sundried scpar ately for 5. 10. 

l 5. :20 hours respectively. After treating the seeds were brought in the: laboratory prior 

to placing in the Petridishs. 

3.5.3. Seed treatment with brine solution 

At first 2° o bi inc solution was prepared by m ixing I 00 ml tap \\ ater with 2g edible 

salt (NaCl). Therefore farmers sa\ cd seed and apparently healthy seeds were soaked 

in the solution <cparatcly for 5. 15. 10. 60 minutes respectively. Aller treating seeds 

the exec's water was remov cd and the seed were air dried in the laboratory prior to 

placing in the Petridishs 
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For getting 1 :2 (w/v) ratios. _oo ml of distilled water was added "' ith 100 g plant 

parts. Similarly to get I :4 (w!» ). 1 :6 (~ v ) ratios and 1 :8 (w/,) ratios. 400. 600 and 

800 ml distilled waler was added in I OOg plant part respectiv ely (Plate 1-7 . 

3. S.7. Seed treatment with plant extracts 

Botanicals were collected fi om different places (Plate 3- 7 ). Seeds of black cu nun 

were co llcctcd frum the Agargaon market. I'ejgaou. Dhaka. Bai muda grass ( Durha). 

leaves of Necm and Allaman<la were collected from Sher-c-Bangla Agricultural 

University campus. And Rhizomes of nut sedge (Muiha) were collected frorn v illage 

Sharpati, P.S.-Chowddagrnm. District-Cornilla. The extracts were prepared by using 

the method of 1 lossain et al. (2005). For preparation of extracts. collected leav es. 

seeds and rhizomes were weighted in an electric balance and then washed in '' ater. 

After washing the big leav es and rhizome were cut into small pieces. For getting 

extract. weighted plant parts were blended in an electric blender and then distilled 

water w as added into the jug of the blender. 



execs rnoi turc from seed surface prior to placing in the Pctridishs. 

treated seeds were then taken out of the extract and kept in blotting paper 10 rernox c 

beaker a" per requirement. 111en 400 seeds wen: <lipped in the solution for I hour. The 

Different plant extracts" ith different concentrations were taken in different sterilized 

Seeds were treated by folio-\\ ing dipping method separately in different extracts. 

Common name Botanical name Plant parts Concentration 

U:>~d 

Allamanda t II a mu nda cat ha rti ca I eaf 

Ncern Azadirachta indica Leaf 1:2. 

Kaliziru 
-l I 

lVigello sativa j Seed I :2. I :4. I :6. 1 :8 ('W V) 

Burmuda grass lDurba)f Cynodon decry/on I Whole plant I :2. I :4, I :6. I :X (W/V) 
--~ l ~~ 

Nut sedge (Mutha) Cyperus rotundus Rhizome I :2. 1 :4. I :6. l :8 (WV J 

The particulars of the botanicals used for thee pcrimcnt arc cited below: 
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Plate 3. 
A. Allarnanda leaves 
B. Extracts prepared from Allamanda leaves 

B 

A 



34 

Plate 4. 
A. Barmuda grass 
B. Extracts prepared from Barrnuda grass 

B 

A 
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Plate 5. 
A. Seeds of Black cumin 
B. Extracts prepared from Black cumin seeds 

B 

A 
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Plate 6. 
A. Rhizome of Nut sedge grass 
B. Extracts prepared from Nut sedge grass rhizomes 

B 

A 
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Plate 7. 
A. Neem leaves 
B. Extracts prepared from Neern leaves 

B 

A 
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3.7. Detection of seed-borne Blpolaris sorokiuiana 

Aller 7da) :s of incubation the incubated seeds were examined under stereo binocular 

microscope in order to record the incidence of Bipolaris sorokiniana (plate-S ). 

Germination of the seeds was also recorded. Identification of Bipolaris sorokiniana 

under the tcreoscopic binocular microscope \\ as con firmed h) preparing temporal) 

slides and examined under the compound microscope \\ ith the help of relev ant 

taxonomic books (nooth. 1971 and Ellis 1971 ). 

3.6. Seed health study of treated seed 

Seed health stud) was done following the standard method of ISTA ( 1999). In this 

method. three la) ers of blotting paper (what man filter paper no.I) soaked in sterilized 

water and were placed at the base of a 9 cm diameter plastic petridish and there after 

:25 seeds were placed on filter paper maintaining equal distance and cov cred with the 

lid. I'hc pctridishcs containing seeds were incubated at 25± 1 °C for 7 day s 

maintaining I~ 12hr alternative cycle ofNUV light and darkness in the Laboratory. 

Time to time watering was done tu keep the filter paper moist. 
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Plate 8. 
Habit character of Bipolaris sorokiniana on incubated wheat under 
stcreomicroscope ( 45X) 
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3.9. Statistical analysis: 

I'he collected data 011 different parameters were anal) Led statistically b) usmg 

MSTAT-C package program. The means for all the treatments were compared by 

DMRT (Duncan Multiple Range Test). The significance of the difference among the 

mean was calculated b) LSD test (Least Significance Difference) 

3.8. Isolation and identification of pathogen 

The seeds were plated on moistened filter paper and incubated at 25± t "c for 7 day s. 

A fter incubation seeds were observed under stereo binocular microscope. Fhe conidia 

of Bipolaris sorokiniana wen: 1 cmov ed from seed surface h) needle and were placed 

on lo PDA media in petridish inside the laminar air flow in aseptic condition. I'he 

plates were then incubated at 25±1 °C for 7d<ly'i. Later the pathogen was purified using 

hyphal tip culture method and grown on PDA media at 25+ 1 °C for 2 v. eeks and 

identified. The pathogen was identified as Bipolaris sorok iniuna (plate 8 and plate 9) 

follow ing the key of Brooth. 1971. 
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Plate 9. 
A. Pure culture of Bipolaris sorokiniana 
B. Conidia of Bipolaris sorokiniana (I OOX) under compound 

microscope 

B Conidia of Bipolaris sorokiniana 

A 
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counted in the treatment T1 (Untreated apparently healthy seed). ·1 he treatment T2. T3 

was counted in the treatment T~ and f:; and the lowest seed germination ( 80 33° o) wa ... 

apparently healthy seeds (Table 1. Fig. I}. fhe highest seed germination (94.33° o) 

The treatments differed significantly in terms of percent seed germination of 

4.1.2. Effect of seed treatment with fungicides on germination of apparently 
healthy seed 

(Untreated farmer's saved seed). 

treated with Ridomil gold M.7. 68 WP a· 0.2°/o) but they differed significantly from T1 

similar in respect of seed germination followed by treatment 'f3 (Farrners sav ed seed 

and T6 (Farmers sav cd seed treated with Bavistin 50WP @ 0.2°/o) were statistically 

seed). The treatment T2 (Farmer· sav ed seed treated Vt ith upravit 50WP @ 0. 7°1<>) 

germination (74.61° o) was counted in the treatment T1 (Untreated farmers saved 

(Farrners saved seed treated with Rox ral ~OWP @ 0.2°/o) and the lowest seed 

treatment T.J (Farmers sav ed seed treated with Tilt 250EC @ 0.2%) followed by r5 

wheat (Table l , Fig. l ). '1 he highest seed germination (92.33%) was counted in the 

Seed treatment with fungicides differed significantly in respect of seed ger rnination of 

4.1.1. Effect of seed treatment with fungicides on germination of farmer· saved 
seed 

4.1. EVALUATION OF FUNGICIDE A(~AINST Bipolari. . ., sorokiniana 

4. RESULT 
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identical but they differed significantly from T1 {Untreated apparently health)' seed), 

noted (2.33°/o) under the treatment T~. The treatment r~ and rs were statistically 

(8.50°,'o) under the treatment T1 followed by T2 and T6 .The low est incidence was 

sorokiniana over control. The highest incidence of Bipolaris soroklniana "as noted 

sorokiniana (Table l . Fig. ~). All the fungicides reduced the incidence of Bipolaris 

The treatments differed significantly in terms of incidence of seed borne Bipolaris 

4.1.4. Effect of seed treatment with fungicides on incidence of Bipoiaris 
sorokiniana on apparently healthy seed 

and T6 were statistically similar. 

lowest incidence was noted (3.50°/o) in the treatment T3. T he effect of treatments l'2 

( 10.50~~) under the treatment T1 (Untreated farmer's sav ed seed) followed by T5• The 

sorokiniana over control. The highest incidence of Bipolaris sorokiniana was noted 

sorokiniana (Table l . Fig. 2). All the fungicides reduced the incidence of Bipolaris 

Different treatments differed significantly in terms of incidence of Bipolaris 

4. l.3. Effect of seed treatment with fungicides on incidence of Bipolaris 
sorokiniana on farmer=s saved seed 

significantly from T1 (Untreated apparently healthy seed). 

and rr. wen: statistically similar in respect of seed germination but they differed 
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0.7022 0.774 1.194 0.7523 LSD (P 0.05) 

Treatments % Germination 0 o Incidence of 
Bipolaris soroktnlana 

Farrncrs Apparently Farrners Apparently 
sa,ed health) saved healthy 
:seed seed seed seed 

T,= Untreated control 74.63e 80.33d I 0.50a 8.50a 

T2- Cuprav it 50 WP@ 87.50c 90.33b 5.50c 3.33b 

0.7%> 

T1= Ridomil gold M7 68 85.1 ?d 88 l 7c 3 50e 2.33d 

WP@0.:.?.0'0 

Tt= filt 250 EC @ 0.2% 92.33a 94.33a 4.50d 2.73c 

Ts= Rovral 50 WP@ 0.2%> 89.50b 94J3a 6.50b ? -o __ .) c 

T6= Ba' istin 50 WP~ 0.2°0 87.33c 89.17b~ 5.31<.: 3.167b 

orokiniana of wheat 

Table I. Effect of chemical seed treatment on germination and incidence or Bipolaris 



45 

~<(" 
~~ 

;..,~ "'~ 
~/ Funglc;idea. 

Fig 2. Effect of chemical sited treatments on lncidence of Bfpolans :.orokmutna of farmer's 
saved seeds and opparentJy haahhy soeds 
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Fig 1. Effect of chemical seed treatments on farmer's saved seeds and 
apparently healthy seeds 
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(Untreated apparently healthy seed). The treatment T 1 (Apparently healthy s~ed 

minutes) and the lowest seed germination ( 84.00%) was counted in the treatment r, 
follow cd by r2 (Apparently healthy seed treated w ith brine solution ~ :!0 0 for 5 

T3 (Apparently healthy seed treated with brine solution a 2° o for 15 minutes) 

(Table 2. Fig. 3 ). The highest seed germination (94.17%) was counted in the treatment 

The effect of brine solution a 2°/o was significant over control on seed germination 

4.2.2. Effect of seed treatment with brine solution (ii. 2°10 on germination of 
apparently healthy seed 

T1 (Untreated Iarrners sav ed seed). 

statistically similar in respect of seed germination but they differed significantly from 

(Farmers sav ed seed treated with brine solution @: 2°'o for 60 minutes) were 

(Farmers saved seed treated with brine solution q 20/o for 30 minutes) and Ts 

was recorded in the treatment r, (Untreated farmer's saved seed). The treatment T, 

\ ith brine solution @ 2% for 5 minutes) and the lowest seed germination (82.00%) 

brine solution a 2<1 o for 15 minutes) followed by I' 2 (Farmers sav ed seed treated 

farmers saved seed was recorded in the treatment T3 ( Farmers saved seed treated with 

percent seed germination (Table 2. Fig. 3 ). 1 he highest seed germination (91.00%) of 

The performance of the brine solution @ 2'!--0 was significant over control in terms of 

4.2.1. Effect of seed treatment with brine solution (a) 2°10 on germioation of 
farmerts saved seed 

4.2. EVALUATION OF BRINE SOLUTION AGAIN T Bipolaris sorokiniana 
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counted and in the treatment r.1 ( 13.00° o), T3 (14.00°1<>) and 'r, {J 4.50°"0) respectiv el). 

apparently health} seed) followed b) T:- (30.83%). Significantly lowest inc .. idence was 

of Bipolaris sorokiniana was counted (39.00~~) under the treatment T1 (Untreated 

Bipolaris sorokiniana in apparently health} seeds over control. The highest incidence 

Bipolaris sorokiniana (Table 2. Fig. 4 ). Brine solution reduced the incidence of 

Different treatments differed significantly in terms of incidence of seed borne 

4.2.4. Effect of seed treatment with brine solution (2°/o) on incidence of Bipolaris 
sorokiniana on apparently healthy seed 

treatment T3 and T4 also differed significantly O\ er control. 

followed by T2• The lowest incidence was counted ( 19.33%) in the treatment Ts. The 

was counted (46.00%>) under the treatment T1 (Untreated farmers saved seed) 

Bipolaris sorokiuiana over control. The highest incidence of Bipolaris sorokiniana 

Bipolaris sorokiniana (Table 2. Fig. 4 ). Brine solution (2~o) reduced the incidence of 

Different treatments differed significantly 10 respect to incidence of seed borne 

4.2.3. Effect of seed treatment with brine solution (2°/o) on incidence of Bipolaris 
sorokiniana on farmer's saved seed 

of seed germination. 

treated with brine solution a; ~'!-o for 60 minutes) also di ffered signi Iicantly in respect 



4.889 1.2 I 6 l.929 2.231 LSD (P 0.05) 

14.50c 19. 33e 89.31c 83.50c 

13.00c 28. l 7d 87.00d 83.00c 

94. l 7a 14.00c 36.50c 91.00a 

30.83b 42.50b 92.00b 89.50b 

Ts- Brine solution 60 min 

T~= Brine solution JO min 

T~= Brine solution 15 min 

T2= Brine solution 5 min 

Farrners Apparently Farmer's Apparently 
sa\cd healthy sa\ed healthy 
seed seed seed seed - --- 

T1= Untreated control 82.00d 84.00c 46.00a 39.00a 

o,1J Incidence of 
Btpolaris sorokiniana 

,,o Germination Treatments 

Bipolaris sorokiniana of, .. heat 

Table 2. Effect of ced treatment with brine solution on germination and incidence of 



Fig 4. Effect of seed treatment with brine solution on incidence of B1potans 
sorokimana of farmer's saved seeds and apparently healthy seeds 
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differed significantly O\ er control in terms of seed germination. 

(Solarization of apparently healthy seed for 15 hours) were statisucally similar but 

treatment r1 (Solarization of apparently health) seed for I 0 hours) and I-1 

(90.00o/o) was counted in the treatment T1 (Untreated apparently healthy seed). The 

(Solarization of apparently healthy seed for 20 hours) and the lowest seed germination 

the treatment T~ (Solarization of apparently health) seed for 5 hours) followed by T., 

germination (Table 3, Fig. 5). The highest seed germination (99.33~o) was counted in 

The effect of seed solarization was significant over control in terms of percent seed 

4.3.2. Effect of seed solarization on germination of apparently healthy seed of 
wheat 

seed). 

of seed germination but they differed significantly from T1 (Untreated farrners sav ed 

(Solarization of farrners saved seed for 10 hours) were statistically similar in respect 

seed for 20 hours). T4 (Solarization of farmer's sav ed seed for 15 hours) and T, 

(Untreated farmer's saved seed). The treatment T5 (Solarization of farmer's saved 

hours) and the lowest germination (81.67%) was counted in the treatment T1 

(9 l.50~~) was counted in the treatment T, ( Solarization of farmers sav cd seed for 5 

germination of farmerx saved seeds (fable 3. Fig. 5). The highest seed germination 

1 .Ifect of seed solarizarion was significant over control in terms of percent seed 

4.3. J. Effect of seed solarization on germination of farmer's saved seed of wheat 

4.3. li:VALLJATION OF SEED SOLARIZA TION AGAINST Bipolaris sorokiniana 
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treatments T2• T3 and T5 also differed significantly over control. 

The lowest incidence was observed (6.00°10) in the treatment T-i. The effect of 

was recorded (39.00o/o) under the treatment T1 (Untreated apparently health) seed). 

Bipolaris sorok iniana ov er control. The highest incidence of Bipolar is sorokiniana 

Bipolaris sorokiniana ( fable 3, Fig. 6). Seed solarization reduced the incidence of 

Different treatment differed significantly in respect to incidence of seed borne 

4.3.4. Effect of seed solarization on incidence of Bipolaris sorokiniana on 
apparently healthy seeds of wheat 

differed significantly over control. 

incidence was noted (7.00°0) in the treatment [4. The treatment T2. r, and I', also 

(47.00(%) under the treatment r, (Untreated farmer's saved seed). The lowest 

sorokiniana over control. The highest incidence of Bipolaris sorok iniana was counted 

sorokiniana l fable 3, Fig. 6). Seed solarizarion reduced the incidence of Bipolaris 

TI1c treatments differed significantly in respect of incidence of seed borne Bipolaris 

4.3.3. Effect of seed solarization on incidence of Bipolaris sorokiniana on 
farmer+s saved seeds of wheat 
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3.234 3.820 3.455 7.116 LSD (P 0.05) 

8 soc I 0.33c 98.00a 87.17ab T,.= Sun drying 20 hours 

6.00d 7.00d 93.00b 87.00ab Ta= Sun drying 15 hours 

11.SOb 12.SOb 92.50b 85.33ah T1= Sun di) ing I 0 hours 

13.00b I 3.50b 99.33a 9 l .50a T2= Sun drying 5 hour' 

Treatments 0'0 Germinat ion % l ncidcnce of 
B1polans sorokiniana 

Farrners Apparently Farrners Apparently 
saved healthy sa\ed health) 
seed seed seed seed 

I'j= Untreated control 8l.67b 90.00b 47.00a 39 OOa 

Bipolar is sorok iniana of wheat 

Table 3. Effect of seed treatment by sun drying on germ ination and incidence of 
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Fig 6. Effect of sundrying on incidence of Bipolans sorokinisne of farmer's 
saved seeds and apparently healthy seeds 
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treatment T1 (Untreated apparently healthy seed). 

healthy seed for l 0 hours). The lowest seed germination ( 90.00°-0) was noted in the 

apparently health) seed for 15 hours) and r, (Polythene solarization of apparently 

solarization of apparently healthy seed for 20 hours}, T, (Pol) thene solarization of 

solarization of apparently healthy seed for 5 hours) follow ed by Ts (Polythene 

highest seed germination (99.00%) was noted in the treatment T2 (Polythene 

significant over control in terms of percent seed germination (fable ..J. Fig. 7). The 

4.4.2. Effect of polythene solarization of seed on germination of apparently 
healthy seed 

The performance of polythene solarization of apparently healthy seed was found 

from T1 (Untreated farrners saved seed). 

statistically indifferent in respect of seed germination but they di Ifered significantly 

hours) and T3 (Polythene solarization of farmers saved seed for l 0 hours) were 

sav ed seed for 20 hours), r-t (POI) thene solarization of farmers saved eed for J 5 

(Untreated farmer's saved seed). The treatment T5 (Polythene olarization of farmer's 

hours) and the: lowe ·t seed germination (82.00o/o) was observed in the treatment T1 

was noted in the treatment r2 (Pol} thene solarization of Iarmers saved seed for 5 

percent seed germination (Table 4, Fig. 7). The highest seed germination (93. 17%) 

Effect of polythene solarization of seed was found significant O\ er control in terms of 

4.4.1. Effect of polythene solarization on germioation of farmer's saved seed 

4.4. EVALUATION OF SEED SOLARIZATION COVERED WITH POLYTHENE 
AGAINST Bipalaris sorokiniana 
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treatment fs also differed significantly O\ er control. 

treatment T2. T3 are statistically identical and differed signi Iicantly en er control. l'he 

health) seed). The lowest incidence was counted (5.00°ii) under the treatment T4. 1 he 

sorokiniana was recorded (39.00~o} under the treatment T1 (Untreated apparently 

incidence of Bipolaris sorokiniana over control. The highest incidence of Bipolaris 

Pol) thene solarization of seed re .ulted lower sorokiniana (Table 4, Fig. 8). 

The treatments differed significantly in terms of incidence of seed borne Bipolaris 

4.4.4. Effect of polythene solarization of seed on incidence of Bipolaris 
sorokiniana on apparently healthy seed 

control. 

treatment Te, T_, and T4 are also statistically identical but differed significantly over 

seed). I'he lowest incidence was noted ( 12.50%) under the treatment T2. The 

sorokiniana was recorded (46.00%) under the treatment f1 (Untreated farmer's saved 

incidence of Bipolarls sorokiniana over control. The highest incidence of Bipolaris 

sorokiniana (Table 4 and Fig. 8 ). Pol) thenc solarization of seed reduced the 

The treatments differed significantly in respect to incidence of seed borne Bipolaris 

4.4.3. Effect of polythene solarization of seed on incidence of Bipolaris 
sorokinianu on farmer's saved seed 
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2.793 3.730 2.793 4.446 LSD (P 0.05) 

8.50b l 6.50b 96.00b 88.17b f ~= Pol) thene solarization 20 hrs 

5.00c 13.00bc 94.00c 87.SOb T4= Polythene solarization 15 hrs 

7.00bc 15.SObc 92.00d 86.50b T3- Polythene solarization I 0 hrs 

7.00bc l 2.50c 99.00a 93.1 7a T.,= Polythene solarization 5 hrs 

Ircatmenrs '~'O Germination ~~Incidence of 

-- ~- Bipolaris sorokiniana 

Farmer's Apparently farmer's Apparently 
sav ed health) saved healthy 
seed seed ~ced seed 

T,= Untreated control 82.00c 90.00c 46.00a 39.00a 

incidence of Bipolaris sorokiniana of w heat 

Table 4. Effect of seed treatment by polythene solarizat ion on germination and 
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Flg 8. Effoel of scod sof3rtzat1on covered with potythenc on Incidence ot B1polans 
5orokin11ma or tanner's saved seeds and apparenfly heallhy seeds 
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Fig 7. Effect of seed solarizatJon covered with polythene on genntnation of farmer's saved 
seeds and apparently healthy seeds 
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T1 (Untreated apparently health) seed). 

T., and T5• The lowest seed germination (90.00%) was obserx ed under the treatment 

highest seed germination (99.00%) was recorded in the treatment T~ followed by T2 

treatment with hot water ( -=\2°C) for different period of time (Table 5. Fig. 9). The 

4.5.2. Effect of seed treatment with hot water (52°C) on germination of 
apparently healthy seed 

0·o Seed germination of apparently healthy seeds also differed significantly due to seed 

(82.00°~o) was counted in the treatment T1 (Untreated farrncrs saved seed). 

treated with hot water at 52°C for 10 minutes) and the lowest seed germination 

treated with hot water al 52°C for 5 minutes) followed b) T3 (Farmers saved seed 

sav ed seed treated with hot water at 52°C for 20 minutes) and T2 (Farrncrs aved seed 

The highest seed germination (92.50°/o) was counted in the treatment f- (Farmer's 

seed treatment '' ith hot water (52°C) for different period of time (Table 5. Fig. 9). 

~o Seed germination of farmers sa' ed wheal seed differed significantly an terms of 

4.5.1. Effect of seed treatment with ho( water (52°C) on germination of farmer's 
saved seed 

4.5. EVALUATION OF HOT WATER (52°C) AGAINST Bipolaris sorokiniana 



treatment r3 and T2 also differed significant I) O\ er control. 

The lowest incidence was noted ( 1.50%>) under the treatment T5 followed by T,.. The 

was recorded (39.00 %) under the treatment T1 (Untreated apparently healthy seed). 

Bipolaris sorokiniana O\ er control. The highe t incidence of Bipolaris sorokiniana 

soroktniana (Table 5. Fig. l 0). I Jot water seed treatment reduced the incidence of 

The treatments differed significantly in terms of incidence of seed borne Bipolaris 

4.5.4. Effect of seed treatment with hot water (52°C) on incidence of Bipotaris 
sorokiniana on apparently healthy seeds of wheat 

control. 

treatment T5 followed by T4. lhe treatment T2 and T3 also differed significantly over 

(Untreated farmer· saved seed) and the lowest incidence was recorded (6.()0o) in the 

highest incidence of Bipolaris sorokiniana was noted (46.0%) under the treatment T1 

seed treatment reduced the incidence of Bipolaris sorokiniana over control. The 

seed treatrncnt w ith hot water of different period of time (Table ). Fig. I 0). llot water 

The incidence of seed borne Bipolaris sorokiniana differed significantly in terms of 

4.5.3. Effect of seed treatment with hot water (52°C) on incidence of Bipolaris 
sorokiniana on farmer'ts saved seeds of wheat 
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-------------------- 

2.063 2.932 1.945 1.968 LSD (P 0.05) 

1.50d 6.00c 97.67a 92.SOa T.s= llot water (52 C) 20 min 

3.00d 7.00c 98.50a 83.00c T4= Hot water (52 C) 15 min 

6.00c 15.)0b 99.00a 90.17b T3= Hot water (52°C) I 0 min 

13.00b 15.50b 98.83a 92.50a T'.?- Hot water (52°C) 5 min 

39.00a 46.00a 90.00b 82.00c T1= Untreated control 

Apparently 
healthy 
~eed 

Farmer's Apparently Farmer's 
sav cd health) sav ed 
seed seed seed -------~--~--~--- -~-- --- 

'!--0 Germination 0/o Incidence of 
---------- Bipolaris sorokiniana 

~ 
Treatments 

of Bipoluris sorokiniana of wheat 

Table 5. Effect of seed treatment w ith hot water ( 52°C) on germination and incidence 
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Ftg 10 Effect of seed treatment with hot water at 52°C on Incidence of Bfpolans 
sorokln11ma of farmer's saved seeds and apparently healthy s.eeds 
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Fig 9. Effect of seed treatment by hot water at 52°C on germination of farmer's saved seeds 
and apparently healthy seeds 
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(Table 6. Fig l2) over farmers saved seed. 

highest (39.43%) and lowest (24.00%) incidence of the fungi respectively. It was 

found that apparently healthy seeds had cornparativ ely lov er incidence of the fungi 

extract ( f 2) sirnilarlj for apparently healthy seeds the treatments T 1 and T2 resulted 

seed ranged from 29.00% to 43.00°/o where the highest and lowest incidence \\US 

recorded in untreated control (T1) and I :2 ( w/v) concentration of AJlamanda leaf 

seeds (Table 6. Fig 12). The incidence of Bipolaris sorokiniana on farmer· s sav ed 

that the incidence was alw ays higher in farmers sav ed eed o'er apparent I) healthy 

Regarding ~o incidence of Bipolaris sorokiniana on wheat seeds. it has been found 

Allamanda leaf extract and the lowest (78.00%) in control. 

. \)..' (87.67%) of apparently healthy seeds was recorded in 1:4 ( I\) concentrations of 

health) seeds was found higher over farmers saved seed. The highest germination 

control, where seeds were treated with water only, % Germination of apparently 

recorded in 1 :4 (~'Iv) of Allamanda leaf extract and lowest (76.50%) in untreated 

different doses of Allarnanda leaf extract. Highest seed germination (82.50°·0) was 

farmer's saved seed ranged from 76.50%1 to 82.50'3-'o in respect or seed treatment with 

apparently healthy seeds O\ er untreated control (Table 6. fig 11 ). ~1> Germination of 

germination and incidence of Bipolaris sorokiniana of Iarmer' s saved seed and 

Seed treatment with Allamanda leaf extract showed significant effect on seed 

4.6.1. Effect of seed treatment with Allamaoda leaf extracts on germination and 
incidence of Bipolaris sorokiniana on wheat seed 

4.6. EVALUATION OF PLANT EXTRACTS AGAINST Bipolaris sorokiniana 



61 

T.,= A llamanda leaf w 82.07a 87.31a 29.00c 24.00c 1:2( Iv) ~ 
extract 

T~= Allamanda leaf w 82.50a 87.67a 32.00b 27.33b ) 1:4( Iv) 
extract 

T.i- Allamanda leaf 1:6(w/v) 79.00b 87. l 7a 32.SOb 27.33b 
extract 

Allamanda leaf w 77.00c 86.l 7a 34.00b 29.00b T5= I :8 ( Iv) 
extract 

LSD (P 0.05) 1.718 4.311 1.975 3.789 

Farmer's Apparently Farrners Apparently 
snv~d healthy saved healthy 
seed seed seed seed - 

76.50c 78.00b 43.00a ~9.43a I' 1= Untreated control 

0 o Germination 0 o Incidence of 
__________ B_if.!._olaris surokmianu 

Frcatrnents 
-- --- 

incidence of Bipolarls sorokiniana of wheat 

Table: 6. Effect of seed treatment with Allarnanda leaf extract on germination and 
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Fig 12. Effect of soed treatment with Allarnanda leaf extract on Incidence of Bipolar1s 
soroklmano of farmer's saved seeds and apparently healthy seeds 

Allam1111dn laal <i•H•d 
ft"l'•1m•nt• 

.i5 

AO 

~ 35 
!! 
.E ... 30 e 
0 .,, .. e 25 a 
! 
CD 20 - 0 
c 
u c l:> • ~ ~ .: 
~ 10 

5 

0 

Uotr• aten contrbl 

Fig 11. Effect of seed treatment with AJlamanda leaf extract on germination of farmer's saved 
seeds and apparently healthy seeds 
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Fig 14) O\Cf farmer's saved seed. 

apparently healthy seeds had cornparativ ely lower incidence of the fungus ( Fable 7. 

(39.43o/o) and lowest ( 14.00%) incidence of the fungus rcspcctiv ely, Jt was found that 

( I' i) similarly for apparently healthy seeds the treatments J" l and J'2 resulted highest 

seed ranged from t 6.50'Vo to 43.00°1> where the highest and lowest incidence was 

recorded in untreated control (T1) and 1 :2 ('\Iv) concentration of Neern leaf extract 

seeds (Table 7. Fig 14 ). The incidence of Bipolar is sorokiniana on Iarmer+s saved 

that the incidence was alway s higher in farmers sav ed seed over apparently health) 

Regarding '}o incidence of Bipolaris sorokiniana on wheat seeds, it has been found 

lowest ( 78.00~'0) in control. 

w healthy seeds was recorded in l :2 ( Iv) concentrations of Neern leaf extract and the 

higher over farmers sav cd seed. The highest germination (99 31° o) of apparently 

were treated with water only. ~o Germination of apparently health) seeds was found 

Neem leaf extract. Highe '1 seed germination (93.00%1) was recorded in 1 :2 ( \1, !, ) and 

I :4 ( w I,) of Neem leaf extract and lov v esl ( 76.50%) in untreated control. where seeds 

ranged from 76.50o/o to 93.00~o in respect of seed treatment with different doses of 

seeds over untreated control (Table 7, fig 13). % Germination of farrners saved seed 

incidence of Bipolaris sorokiniana of farmers saved seed and apparently healthy 

Seed treatment w ith Ncem extract showed significant effect on seed germination and 

.i.6.2. Effect of seed treatment with Neern leaf extract on ~ermination and incidence of 
Bipolaris sorokiniana on wheat seed 
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0.367 2.063 l.566 2.139 LSD (P 0.05) 

19.50c 26.00b 90.00c T._= Neem leaf Extract 1 :8 (w/v) 89.50b 

20.33b 24.50b 97.00b T4= Neem leaf Extract 1 :6 (""Iv) 92.00a 

l 5.50d 1 7.SOc 99.00a T·- Neern leaf Extract I :4 (w/v) 93.00a 

14.00e l 6.50c 99.33a T2= Neem leaf Extract 1 :2 (\.\ t, ) 93.00a 

Treatments 01> Germination %>Incidence of 
Bipolaris sorokiniana 

Farmers Apparently Farrners Apparently 
saved healthy saved healthy 
seed seed seed se~d 

Tj= Untreated control 76.50c 78.00d 43.00a 39.43a 

of Bipolaris sorokiniana of wheat 

Fable 7. Effect of SC\!d treatment with Neern leaf extract on germination and incidence 



Fig 14. Effect of seed treatment with Neem leaf extract on incidence of Bipolaris 
sorokinien« of farmer's saved seeds and apparently healthy seeds 

N"'!!!m los:r eictr~<;t 

'"'•tmenbl 

18(WN} 1 O(WiV) \ 4 \WN) 1 2. (WN) 

43 45 

40 

.. 
~ 
~ 
0 .. 
~ .. 
l 
CJJ 
0 .. ... c: ... .,, 
u 
§ ,. 

5 

0 

tJn:roal~ aJ11trol 

Fig 13. Effect of seed treatment with Neem leaf extract on germination of 
farmer's saved seeds and apparently healthy seeds 

No?C111 lc.l u~1raa 
T"'•lm11nta 

Un treated con tr Ci! 

1 B (WM 1'6 {WN) 1 ~ CWN) I 2 (W.V) 



68 

fig 16) O\ er farrners saved seed. 

apparently healthy seeds had cornparativ ely lower incidence of the fungus (Table R. 

(39.43°0) and lowest ( J 4.50o/o) incidence of the fungus respectively. IL was found that 

(T:d similarly for apparently healthy seeds the treatments I' 1 and T2 resulted highest 

noted in untreated control (Ti) and 1 :2 (""Iv) concentration of Nut sedge grass extract 

seed ranged from 19.00% to 43.00°0 where lhe highest and lowest incidence was 

seeds (fable 8. fig 16). The incidence or Bipolaris sorokiniana on Iarmcrs sav ed 

that the incidence was alway S higher in farmers sav ed seed over apparently health) 

Regarding % incidence of Bipolaris sorokiniana on wheat seeds. it has been found 

(v. Iv) concentrations of Nut sedge grass extract and the lowest ( 78.00'?-o) in control. 

germination (98.00%) of apparently healthy seeds was observ cd in l :2 C v. , ) and 1 :4 

apparently health) seeds was found higher O\ er farmers saved seed The highest 

untreated control. where seeds were treated with water only. % Germination of 

(93.00°0) was noted in 1 :2 (v. t, ) of Nut sedge grass extract and lowest ( 76.50%) in 

treatment '' ith different doses of Nut sedge grass extract. I Jighest seed germination 

Germination of farmer· s sav ed seed ranged from 76.50% to 93.00l}o in respect of seed 

apparently healthy seeds of wheat over untreated control (Table 8. fig 15 ). % 

germination and incidence of Bipolaris sorokiniana of Iarmcrs saved seed and 

Seed treatment w ith Nut sedge grass extract showed siznificanr d feet on seed .._ 

4.6.3. Effect of seed treatment with Nut sedge grass extract on germination and 
incidence of Bipolaris sorokiniana on wheat seed 



69 

Freatrnents rYo Germination 0~ Incidence of 
Bipolaris sorokiniana 

Farmer's Apparently Farmer's Apparently 
saved health) saved healthy 
seed seed seed seed 

T,= Untreated control 76 50d 78.00d 43.00a 39.43a 

T2= Nut sedge I :2 (\VI v) 93.00a 98.00a 19.00d 14.50e 
rhizome 
extract 

T~= Nut sedge 1:4(w/v) 90.00bc 98.00a 20.J3d 15.SOd 
rhizome 
extract 

T.1= Nut sedge 1:6 (..,./,.) 9 J .OOb 95.00b 23.00c 20.50c 
rhizome 
extract 

T.s= Nut sedge 1:8(w/,) 89.17c 91.00c 26.50b 25.00b 
rhizome 
extract 

LSD (P 0.05) 1.702 0.842 1.702 0.'.!147 

incidence of Bipolaris sorokiniaua of wheat 

Table 8. Effect of seed treatment with Nut sedge grass extract on germination and 
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l"'aunont 

Fig 16 Effect of seed treatment with Nut sedge grass rhizome extract on lncldence of 
Btpotarts soroklnlana of tarmar"s saved seods and apparently healthy seeds 
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( Fable 9. fig 18) over farmer's sav ed seed. 

highest (39.43%) and lowest (12.33°0) incidence of the fungus respectively. It was 

found that apparently healthy seeds had comparatix d'.\ lower incidence of the fungus 

extract (T~) similarly for apparently health) seeds the treatments T1 and T2 resulted 

seed ranged from 16.50o/o to 43.00°1> where the- highest and lowest incidence was 

recorded in untreated control {T1) and I :2 (wlv) concentration of Bunnuda grass 

seeds (Table 9. Fig 18). The incidence or Bipolaris sorokiniana on farrners saved 

that the incidence was alway s higher in farmers saved seed over apparently healthy 

Regarding ~o incidence of Bipolaris sorokiniana on wheat seeds. it has been found 

concentration of Burmuda grass extract and the lowest ( 78.00%) in control. 

germination (99.60°'0) of apparently healthy seeds was noted in 1 :2 ("! ) 

apparently health) seeds was found higher over farmers saved seed. The highest 

untreated control. where seeds were treated with water only. ~1> Germination of 

(95.81°10) was observed in I :2 ("Iv) of Burmuda grass extract and lowest (76.50°-0) in 

treatment with different doses or Burmuda grass extract. Highest seed germination 

Germination of farmers saved seed ranged from 76.50% to 95.83% in respect of seed 

apparently health) seeds of wheat over untreated control (Table 9. fig 17). 0/o 

germination and incidence of Bipolaris sorokiniana of farmer· s sav ed seed and 

Seed tn .. .auneni with Burmuda grass extract showed significant effect on seed 

4.6.4. ~ff~ct of seed treatment with Burmuda erass extract on germina1ion and 
incidence of Bipolaris sorokiniana on wheat seed 
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T2= Burrnuda l:2(w/v) 95 81a 99.60a 16.50e 12.33e 
grass extract 

T3= Burmuda 1 :4 <'" /\") 95.50a 99.53a l 9.50d l 5.57d 
grass extract 

T.i= Burmuda J:6(w/v) 92.SOb 99.40b 23. l 7c 17.SOc 
grass extract 

Tc= Burmuda l :8 (w/v) 90.50c 98.27b 24.40b l 8.57b 
grass extract 

--- 
LSD CP 0.05) 0.4874 1.210 0.4874 0.3622 

Treatments --- % Germination '!-"<> Incidence of 
Bipolaris sorokiniana 

Farmer ') Apparently Farmer's Apparently 
saved healthy SU\Cd healthy 
seed seed seed seed 

r, Untreated control 76.50d 78.00c 43.00a 39.43a 

incidence of Bipolans sorokiniana of wheal 

fable 9. Effect of seed treatment with Burmuda grass extract on germination and 
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Fig 18. Effect of seed treatment with Burrnuda grass e.stract on Incidence of Blpolarls 
sorok1man11 of farmer's saved seeds and apparently healthy seeds 
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( l'able I 0. fig 20) over farmer's sav ed seed. 

found that apparently healthy seeds had cornparativ ely lower incidence of the fungus 

highest (39.43%) and lowest ( 15.20%>) incidence of the fungus respectively. ft \\US 

extract (T2) similarly for apparently health) seeds the treatments r, and T2 resulted 

seed ranged from 27. I 7% to 43.00% "' here the highest and lowest incidence was 

recorded in untreated control (T 1) and 1:2 (\\Iv) concentration of Black cumin seed 

seeds (fable IO. fig 20). The incidence of Bipolaris sorokiniana on farrners saved 

that the incidence "as alw a) s higher in farmers saved seed over apparent I) healthy 

Regarding ~o incidence or Bipolaris sorokiniana on wheat seeds. it has been found 

concentration of Black cumin seed extract and the lowest ( 78.00%) in control. 

germination (91.00° o) of apparently healthy seeds "as noted in 1 . .., (•"- l\J) 

apparently health) seeds was found higher over farmers sav cd seed. The highest 

in untreated control. where seeds were treated with water only. 0/o Germination of 

(83. 17° o) was recorded in l :2 ( v.. /v) of Black cumin seed extract and lowest ( 76.50%) 

treatment with different doses of Black cumin seed extract. Highest seed germination 

Germination of farmer's sav cd seed ranged from 76.50°/o to 83.17°/o in respect of seed 

apparently health) seeds of wheat ov er untreated control (Table J 0, fig 19 ). % 

germination and incidence of Bipolaris sorokintana of farmer s saved seeds and 

Seed treatment w ilh Black cumin seed extract showed significant effect on seed 

4.6.5. Effect of seed treatment with Black cumin seed extract on germination and 
incidence of Bipotaris sorokiniana on wheat seed 
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0.2063 1.670 0.421 0.1622 LSD (P 0.05) 

T2= Black cumin seed 1:2(v./v) 81.17a 91.00a :!7.17d 15.20d 
extract 

T3- Black cumin seed I :4 (w/v) 8'.2. I 7b 85. l 7b 30.17c 23.00e 
extract 

Ts= Black cumin seed w 82.50b 84.17c 31.SOc 26.50c 1:6( Iv) 
extract 

Black cumin seed w 81.00c 84.SOc 34.50b 30.50b T,,- 1:8( Iv) 
extract 

r,= Untreated control 

Farrners Apparently Farmer's Apparently 
sav ed healthy sav ed healthy 
S\!~d seed St!ed seed 

76.SOd 78.00d 43.00a 39.'l3a 

0 o Incidence of 
Bipolaris sorokiniana 

0~ Germination Treatments 

Incidence of Bipolaris sorokiniana of wheat 

Table 10. Effect of seed treatment with Black cumin seed extract on germination and 



76 

Fig 20. Effect of seed treatment with Black cumin seed extract on incidence of Bipolans 
sorofctmana ot tanner's saved seods and apparently healthy seeds 
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Fig 19 Effect of seed treatment with Black cumin seed extract on ge""ination of farmer's 
saved seeds and apparently healthy seeds 
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Ffg 22 Effect of dlHeront seed treatmena:. on incidence of Bfpolari$ sorol<iniana of farmer's 
saved seeds and apparenlJy healthy seeds 
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Fig 21. Effect 01 ditfe"-lnt seed treatments on genmnatlon ot tanner's savod seeds and 
apparently healthy seeds 
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5.2. EVALlJATIO ·OF BRINE SOLlJTIO ACAi ST Bipolaris sorokinianu 

Seed treatment with brine solution significantly increased seed germination and 

reduced the incidence or Bipolaris sorokiniana over control. l he highest seed 

germination {94. J 7o/o) was counted in apparently healthy seed treated '' ith brine 

solution for 15 minutes followed by apparently health) seed treated '' irh brine 

5.1. EVALlJATION OF •'U GICIDE AGAINST Bipolaris sorokiniana 

A 11 the fungicides reduced the incidence of Bipolar is sorokiniana O\ er untreated 

control. In the present study the highest incidence (10.50%>) of Bipolaris sorokiniana 

was recorded in farrners sa' ed seed and the lowest incidence was counted (2.33%) in 

apparently healthy seed treated with Ridornil gold ML 68 WP (a 0.2°0. The findings 

of the present stud) corroborates \\ ith the findings or De) et al. ( 1992). In a similar 

type of study they reported that seed treatment with Vitavax-200 significantly reduced 

the incidence of Bipolarts sorokiniana and increased seed germination. Pelton and 

Karjalaincn ( 1992) also found that seed treatment with Tilt 250EC (0. J ~o) 

significantly reduced black point severity. Jn Bangladesh many researchers worked 

with Tilt 250EC for controlling black point of wheat and found promising result 

(Anon) mous. l 989 ). ln the present stud) seed treatment with rill 250EC significantly 

reduced the incidence of Bipolaris sorokiniatta V\. hich is also supported by Monda I et 

al ( 1994 ). Fhey found Tilt 250 EC lo be the most cffectiv e fungicide against 

Bipolaris sorokiniana. 

5. DISCUSSION 
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seed. Seed solarization significant I) reduced the incidence of Bipolaris sorokiniana 

acrminarion as well as reducing incidence of Bipolaris sorokiniaua. The highest 
0 

germination (99.33(}-o) was recorded in solarizarion of apparent I) health) seed for 5 

hours an<l the low est germination (81.67%) was recorded in untreated farmer's sav ed 

I he effect of different lev els of seed solarizaiion "as significant in increasing seed 

5.3. EVALUATION OF SEED SOLARIZATION AGAINST Bipolaris sorokiniana 

present stud) also supported by the report of Uddin (2005). 

farmers sax ed seed when treated with brine solution (2%). The findings of the 

phy sically sorted apparently healthy seeds showed higher germination (90.06°'0) than 

(2000) who reported that seeds become free from Bipolaris oryzae when washed with 

brine solution. The present findings also supported b) Kabir (2006). Ile reported that 

solution. The findings of the present study corroborates with the findings of I Iasan 

sorokiniana decreased with increasing the length of seed treatment w ith brine 

(2° o) for 30 minutes. From the results it has been found that the incidence of Bipolaris 

incidence was counted ( 13.00%) in apparently healthy seed treated with brine solution 

incidence of Bipolaris sorokiniana over controJ. Thi! highest incidence of Bipolaris 

sorokiniana was counted (46.00%) in untreated Iarmers sav ed seed. The lowest 

untreated farmer's saved seed. Tn the present study. seed germination increased with 

increasing the time of seed treatment with brine solution up to I 'i minutes but 

declined gradually at 30 and 60 minutes. On the other hand, brine solution reduced the: 

solution for 5 minutes and the lowest seed germination (82.00o/<,) was noted in the 
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( 2007 ). I le found that polythene solarization of seed reduced 62.13° o incidence of 

for 15 hours. 1 he present findings corroborates with the findings of Zobaer et al. 

incidence was counted (5.00~oJ in polythene solarization of apparently health) seed 

was counted (46.00°~) under the treatment untreated farrners saved seed. The lowest 

Bipolaris sorokiniana over control. The highest incidence of Bipolaris sorokiniana 

untreated farmer' s !)3' ed seed. Polythene solarizarion of seed reduced the incidence of 

healthy seed for 5 hours and the lowest germination (82.00~o) was counted in 

highest germination (99.00o/o) was counted in pol) thcne solarization of apparently 

Bipolaris sorokiniana increasing percent seed germination. In the present study the 

Pol) thene solarization of seed is a new idea for reducing the incidence of seed borne 

5.4. EVALUATION OF POLYTHENE SOLARIZATION OF SEED AGAINST 
Bipolaris sorokiniana 

of Mohindar et al. ( 1994) and Guldhe et al. ( 1 985 ). 

increased germination by 9.01 °'0. These findings also corroborated with the findings 

that solar heat treatment reduced seed borne infection of Bipolaris sorokiniana and 

result also closely matched with the report or the Fakir and Jahan ( 1998) who found 

treatment reduced 76% incidence of Bipolaris sorokiniana O\ er untreated control. The 

apparently healthy solarized for J 5 hours. 1 he findings of the present study are 

supported by /obaer el al. (2007). Jn a similar type of stud) he found that solar heat 

over control. ·1 he highest incidence of Bipolaris soroktniana was counted ( 4 7.00'M1J in 

untreated farmcrs sax ed seed. 1 he lowest incidence was counted (6.00%) in 
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5.5. EVALUATION OF HOT WATER (52°C) AGAINST Bipoiaris sorokiniana 

The highest seed germination (99.00°0) was counted in apparently healthy seed 

treated with hot waler at 52°C for I 0 minutes and the lov est seed germination 

( 82. OO~'o) was counted in untreated farmer • s saved seed. Hot water seed treatment 

effectively reduced the incidence of Bipolaris soroklniana O\ er control. Fhe highest 

incidence of Bipolaris sorokiniana was counted (46.00%) in untreated farmers saved 

seed and the low est incidence was counted ( 1.50%) in apparently healthy seed treated 

with hot waler at 52°C for 20 minutes. The present findings corroborated with the 

findings of 7obaer et al. (2007) who reported that hot water treatment of wheat seeds 

at 52°C for 5 minutes increased seed germination up to 74.90°~. The findings also 

supported by Muniz (2001) who found that hot water treatment at ,50°C for 30 

minutes eradicated fungi associated with tomato seed. Khaleduzzaman ( 1996) found 

that wheal seed treated at 49°C~ 52°C. 55°C. for 5-10 minutes gave highest control of 

Bipolaris sorokmiana and increased seed germination. Prabhu and Prasada ( 1970) 

also found that leaf blight or wheat can be controlled by soaking seed in water al 

52°C-54°C for IO minutes. 

Bipolaris sorokinlana over untreated control. I'hc findings also corroborated with 

Mohindar et al. ( 1994) who found that loose smut of wheat can be completely 

controlled by solar heat treatment. 
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supported by Alice and Rao ( 1987). Fakir and Khan ( 1992). Khan and Kumar ( 1992). 

Hossain and Schlosser (1993), Khan and Fakir (1995) and Hossain et al. (1997). 

Ashrafuzzaman and I Iossain ( 1992) found Neern extract cffectix e against Bipolaris 

sorokiniana and inhibited the growth of the fungus also reduced its pathogenecity on 

wheat leaves. I Iossain and Schlosser ( 1993) reported that germination rate of" heal 

seeds increased while treated \\ ith extract of Neem seed and Neern oil cake. Hossain 

et al. (2005) reported that Neem extract reduced the incidence of Bipolaris 

sorukiniam.l significantly and increased seed germination. They also found that out or 

was counted t 12.33o/o) in Burmuda grass extract ( 1 :2 v. Iv). Neern leaf extracts ( 1 :2 

w/'11) and Nut sedge grass extracts ( 1 :2 w Iv) resulted 14.00~-ti and 14.50°/o incidence of 

Bipolaris sorokiniana respectiv ely which were significantly lower over control. The 

present finding. keep in with the findings of Rahman ( 2006) who found that 

botanicals hav e strong effect against Bipolar is sorokiniaua. Islam ( 2006) also 

reported that kalizira, Neem. Onion and Zinger extracts significantly reduced the 

incidence of Bipolaris sorokiniana on wheat seeds O\ er control. The findings was also 

5.6. EVAL ATION OF PLANT EXTRACTS AGAINST Bipolaris sorokiniuna 

Seed treatment \ ith plant extracts had profound effect on seed germination and 

incidence of Bipolaris sorok iniana. ·1 he highest seed germination (99.60°/o) was 

counted in Burmuda grass extracts ( 1 :2 '"'Iv). The lowest germination (76.40%,) was 

counted in untreated farmer's saved seed. All the plant extracts reduced the incidence 

of Bipolaris sorokiniana ov er control. The highest incidence ( 43.00%) of Bipolaris 

sorokiniana was counted in untreated farmer's saved seed and the lowest incidence 
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increased seed germination of treated seeds. 

seed rnvcoflora of wheat. I hev found remarkable reduction of seed rnycoflora and .. ' 

Kumar ( 1992) also observ ed the aruifungal activity of leaf extracts of Neern against 

infection of fungi and found increased germinabillty of the treated seeds. Khan and 

and Vatpata. Alice and Rao ( 1987) evaluated plant extracts against seed borne 

six plant extracts. Ncern extract was proved superior followed by garlic. Bishkatali 



Chapter 6 
Summary and Conc{usion 
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The highest seed germination (94. l 7~1>) was recorded in the treatment apparently 

healthy seed treated with brine solution (2%) for 15 minutes folJowed by apparently 

healthy seed treated with brine solution for 5 minutes and the lowest seed germination 

(82.00°/o) was recorded in the treatment of untreated farmer's saved seed. On the other 

hand brine solution reduced the incidence of Bipolaris sorokiniana over control. I he 

lowest incidence of Bipolaris sorokiniana C 13.00%) was observed m the treatment 

apparently healthy seed treated w ith brine solution for 30 minutes. 

All the fungicides reduced the incidence of Bipolaris sorokiniana over untreated 

control. ·1 he lowest incidence of Bipolarts sorokiniana (2.33o/o) was observ ed in 

apparently health} seed treated with Ridomil gold Ml 68 WP @ 0.2%. over untreated 

control. 

Wheat su ff ers from as man) as 26 seed borne pathogens causing 14 seed borne 

diseases. Among them leaf blight and black point caused by Bipolaris sorokiniana has 

become a serious concern. ·1 he fungus reduced the yield and seed quality. The present 

stud) was undertaken to evaluate some selected fungicides and eco-friendly 

treatments against Bipolaris sorokiniana of wheat. 

6. SUMMARY AND CONCLUSION 
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The highest seed germination (99.00o/o) was noted in apparently healthy seed treated 

with hol water at 52°C for 10 minutes and the lowest seed germination (82.00%} was 

noted in untreated farmers saved seed. Hot water at 52°C effeciiv ely reduced the 

incidence of Btpolaris sorokiniana over control. The lowest incidence was observ ed 

( 1.50o/o) in apparently healthy seed treated w ith hot water at 52°C for 20 minutes. 

The highest seed germination (99.00°/o) was recorded in pol) thene solarization of 

apparently health) seed for 5 hours. Polythene solarized seed reduced the incidence of 

Bipolaris sorokiniana over control. The lowest incidence of Bipolaris sorokiniana 

( 5 .00%) was counted in the treatment polythene solarized apparently health) seed for 

15 hours. 

Ihe effect of different Iev els of seed solarization was found promising in increasing 

seed germination as well as reducing incidence of Bipolaris sorokiniana. The highest 

seed germination (99.33~'0) was noted in solarized apparently health) seed for 5 hours 

and the lowest seed germination ( 81.67%) was counted in untreated farmer's saved 

seed. Seed solarization significantly reduced the incidence of Bipolaris sorokiniana 

over control. ·1 he highest incidence of Bipolaris sorokiniana (47.00o/o) was observed 

under the treatment of untreated farmer's saved seed. The lowest incidence (6.00%) 

was counted in solarizcd apparently healthy seed for 15 hours. 
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sorokiniana with increasing seed germination of wheat. 

V..' extracts Burmuda or Durba grass ( 1 :2 Iv) proved promising against Bipolaris 

seed borne Bipolaris sorokiniana and increasing seed germination. Among the plant 

hours and hot waler treatment for 10 minutes had excellent performance in controlling 

for 15 minutes. Sun dry ing (solarization) and Polythene solarizaiion of seeds for 5 

increasing seed germination. Among the physical seed treatments brine solution 2'!-1> 

very effectiv t: in controJling Bipolaris sorokiniana. Tilt 250 EC is effective in 

From the above findings of study it is welJ exposed that Ridornil gold M7 68 WP is 

extract ( l :::! w/v) and Nut sedge grass rhizome extract (I :2 w/v) respectively. 

'B d w ot urmu a grass extract ( 1 :2 Iv). followed by 14 .00% and I 4.50'Vo in Necrn leaf 

control. The lowest incidence of Bipolaris sorokiniana ( 12.33%) was counted in case 

sav ed seed. A 11 the plant extracts reduced the incidence of Bipolar is sorokiniana over 

extract. The lowest seed germination (76.40%) was counted in untreated farmers 

The highest seed germination (99.60%) was counted in case of Burrnuda grass extract 

( l ::! w/,) followed by 99.53% (I :4 v../v) and 99.40%> ( 1 :6 w/v) of Burmuda grass 
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Appendix 'J Analysis of variance of the data on treatment with brim: solution on 

germination and incidence or Bipolaris sorokiniana of wheat 
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Appendix 1. Analysis uf variance or the data on chemical seed treatment on 

germination and incidence of Bipolar is sorokiniana of wheal 
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Appendix 4. Analysis of' v ariance of the data on treatment by pol) thenc solarization 

on germination and incidence of Bipolaris sorokiniana of wheat 
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Appendix 3. Analysis of variance of the data on treatment by sun drying on 

germination and incidence of Bipolaris sorokiniana of wheat 



** Significant at J % level of probability 

0 4.050 

** 97.520** 

ers Apparently 

eed health) seed 

0 22.217 

sorokinianu 

dence of Bipolaris 

e I Source Degrees of Mean Sum of Squar 
.__ -- 

Freedom % Germination % Inci 

Farmers Apparently Farm 

saved seed healthy seed saved s 

j Replication 
- 6.117 0.60 2 1.763 

Treatment 4 23.731 ** 50.442** 84.150 
- - - 

Error 8 0.833 5.242 l.] 0 
. . . 

Appendix 6. Anal) sis of v ariance of the data on treatment with Allamanda leaf extract 

on germination and incidence of Bipolaris sorokiniana of wheat 
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Appendix 5. Analysis of variance of the data on treatment with hot water (52°C) on 

germination and incidence of Bipolaris sorokiniana of wheat 
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Appendix 8. Analysis of variance of the data on treatment with Nut sedge gras 

extract on germination and incidence of Bipolaris sorokiniana of wheat 
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Appendix 7. Anal) sis of variance of the data on treatment with Neern leaf extract on 

germination and incidence of Bipoiaris sorokiniana of wheat 
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Appendix 10. Anal) sis of variance of the data on treatment with Black cumin seed 

extract on germination and incidence of Bipolaris sorokiniana of 
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Appendix 9. Anal) sis of variance of the data on treatment \\ ith Burrnuda grass extract 

on germination and incidence of Bipolaris sorokiniana of wheal 


