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EFFICACY OF FUNGICIDES IN CONTROLLING LEAF

BLIGHT OF WHEAT CAUSED BY Bipolaris sorokiniana

by

MD. SHAH ZAMAL

ABSTRACT

An experiment was carried out to determine the comparative efficacy of
Vitavax-200 as seed treating chemical; Tilt-250 EC, Bavistin and Pencozeb
as foliar spray in controlling leaf blight of wheat caused by Bipolaris
sorokiniana under field conditions. The single effect of Vitavax-200, Tilt-
250 EC, Bavistin and Pencozeb were found less effective than that of
combined effect of Vitavax-200 with Tih-2S0 EC. Vitavax-200 with
Pencozeb and Vitavax-200 with Bavistin. The effect of seed treatment with
Vitavax- 200 followed by subsequent three foliar sprays with Tilt-250 EC
(Ts) has been found significantly more effective than the other single and
combined effects in reducing leaf blight severity of wheat. Maximum grain
yield 4.05 t/ha was found under the treatment Ts (Vitavax-200 with three
sprays of Tilt-250 EC) which increased grain yield by 44.64% over
untreated control. The treatment T7 resulted statistically similar effect to that
of treatment Ts (Vitavax-200 with two sprays of Tilt-250 EC) in reducing
leafblight severity and increasing grain yield of wheat over control.

I

III



CONTENTS

Chapter Titles Page No.

I-n
III
IV

VI

VII
VIII

1-3
4-9
4
5

10-19

10

10
10
10
10
10
11.

II

11

12

12

12

12

12

14

14

14

'1.., 16

ACKNOWLEDGMENT

ABSTRACT
CONTENTS
LIST OF TABLES

LIST OF PLATES
LIST OF APPENDICES

CHAPTER 1 INTRODUCTION
CHAPTER 2 REVIEW OF LITERATURE

2.1 Seed treatment with Vitavax-200
2.2 Foliar spray of fungicides

CHAPTER 3 MATERIALS AND METHODS

3.1 Experimental site

3.2 Experimental period
3.3 Soil type
3.4 Climate
3.5 Crop
3.6 Treatments
3.7 Design of experiment

3.8 Land preparation

3.9 Manure and Fertilizer application

3.10 Sowing of seed

3.11 Inter cultural operation

3.11.1 Irrigation

3.11.2 Weeding

3.12 Preparation offungicidaJ spray solution

3.13 Application of spray solution

3.14 Recording of disease severity

3.15 Harvesting of crop

3.16 Recording data on yield parameters 4 .
"I;;,

IV -:

"I



CONTENTS (Contd.)

Items Titles Page No.

3.17 Statistical Analysis
3.18 Pathogen isolation and identification

CHAPTER 4 RESULTS

16
17

20-33
4.1 Efficacy of fungicides in controlling leaf blight 20

(Bipolaris sorokiniana) of wheat at panicle

initiation stage

4.2 Efficacy of fungicides in controlling leaf blight 20

(Bipotaris sorokiniana) of wheat at flowering stage

4.3 Efficacy of fungicides in controlling leaf blight 24

(Bipolaris sorokiniana) of wheat at milking stage

4.4 Efficacy of selected fungicides in controlling leaf 24

blight (Bipolaris sorokiniana) of wheat at hard

dough stage

4.5 Effect of fungicides on plant growth and spikelet 27

formation of wheat

4.6 Effect of seed treatment and foliar spray on grain 29

formation and grain weight of wheat

4.7 Effect of seed treatment and foliar spray of 32

fungicides on 1000-seed weight and yield of wheat

CHAPTER 5 DISCUSSION

CHAPTER 6 SUMMARY AND CONCLUSION

REFERENCES

APPENDICES

34-38

39-40

41-49

50-53

v e"

.'".......~ ~ .
"1("

{ .'., .



LIST OF TABLES

Table No. Page No.Name of tables

2

3

4

5

6

7

8

Specification of fungicides

Efficacy fungicides in controlling leaf blight (Bipolaris
sorokiniana) of wheat at panicle initiation stage

Efficacy of fungicides in controlling leaf blight
(Bipolaris sorokiniana) of wheat at flowering stage

Efficacy of fungicides m controlling leaf blight
(Bipolaris sorokiniana) of wheat at milking stage

Efficacy of fungicides in controlling leaf
blight(Bipolar;s sorokiniana) of wheat at hard dough
stage

Effect of fungicides on plant growth and spikelet
formation of wheat

Effect of seed treatment and foliar spray of fungicides
on grain formation and grain weight of wheat

Effect of seed treatment and foliar spray on IODD-seed
weight (g), straw yield and grain yield of wheat

13

21

23

25

26

28

31

33

VI



LIST OF PLATES

plate No. Page No.Name of plates

2

3

4

5

6

Disease severity grade on 0 - 5 scale

Infected plants showing on leaf blight caused by

Bipolaris sorokiniana

Pure culture of Bipo/aris sorokiniana

Conidiophores and conidia of Bipolaris

sorokiniana

Leaf blight severity in control plot

Healthy plants under seed treatment with Vitavax-

200 and three spray with Tilt 250 EC (Ta)

15

18

18

19

22

22

VII



LIST OF APPENDICES

Appendix No. Name of Appendix Page No.

I Morphological, physical and chemical 51
characteristics of initial soil (0-15 em depth)

II Monthly average of Temperature, Relative 52
humidity, Total Rainfall and sunshine hour of the
experiment site during the period from November
2005 to February 2006

III Analysis of variance of the data on disease

severity at panicle initiation and flowering stage 53

of wheat
N Analysis of variance of the data on disease

severity at milking and hard dough stage of wheat .

53

v Analysis of variance of the data on yield
contributing character and yield of wheat

54

VI Analysis of variance of the data on yield

contributing character and yield of wheat

56

VIII



<COncm[p)~~rr 1]
o rrn{tlT@@]M~Q~@1])



1. INTRODUCTION

Wheat (Triticum aestivum L.) is one of the most importailt cereal crops and

main staple food all over the world. About two third of the world's population

used wheat as staple food (Majumder, 1991). Dubin and Ginkel (1991)

reported that the largest area of wheat cultivation in the warmer climates exists

in the South-East Asia including Bangladesh, India and Nepal. It is the second

most important grain crop in Bangladesh that plays a vital role in the national

economy by reducing the volume of impo~ of cereals (Razzaque et al., 1992).

Besides of human nutrition, wheat and straw are also used as animal feed.

Wheat straw is used as fuel and as well as straw shade for the poor farmers of

Bangladesh. Though 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 farmers. Wheat cultivation has increased

manifolds to meet up the food shortage in the country. In spite of its

importance, the yield of the crop in our country is low in comparison to the

other countries of the world, where average yield estimated 2.69 t/ha (FAO,

1997). Though the area, production and yield of wheat have been increasing

dramatically during the last decade, but still it is too low (2.2 t/ha) in

comparison to the developed countries like Japan, France, Germany and UK

producing 3.76, 7.12, 7.28, and 8.00 t/ha, respectively (FAO, 2000). About

706.86 thousand hectares of land in Bangladesh is covered by wheat cultivation

with the annual production of 1570 thousand tons (BBS, 2005).

All the growth stages of wheat are prone to the attack of numerous diseases

which playa major role among the various factors responsible for reducing the

1

• !



yield (Rashid, 1996). It suffers from as many as 200 diseases of which leaf

blight caused by Bipolaris sorokiniana is the most destructive one.

Bipolaris sorokiniana, Teleomorph Cochliobolus sativus (Ito & Kuribayashi)

Drechs, exdustur, (Syn. Helminthosporium sativum pamm. King and Blakke) is

a highly virulent pathogen of wheat. It is a major pathogen of wheat in

temperate regions of the world also. It causes leaf blotch, leaf spot, leaf blight,

foot rot, seedling blight, discolored grain, black point and impaired grain

filling. The leaf blight disease is considered to be a threat to the wheat

cultivation all over the world (Duveiller and Gilchrist, 1994). In Bangladesh

the disease is also considered as highly devastating (Hossain and Azad, 1992).

The yield loss due to leaf blight !blotch disease in the country has been reported

to be 20% in var. Sonalika, where as 14% and 8% in Akbar and Kanchan,

respectively (Razzaque and Hossain, 1991). In fanners field the yield loss is

estimated to be 14.97% (Alam et al., 1995), where as 29% yield reduction was

estimated during 1991- 1992 in Kanchan (Alam et al., 1994). In case of severe

attack it may result even 100% yield loss (Hossain and Azad, 1994). Efforts for

controlling the disease through different measures have been made by many

workers (Nene and Saxena, 1971; Pidoplichko and Andre eva, 1980; BARI,

1984; Meisner et al., 1994; Hossain and Azad, 1992; Wildermutt et al., 1992;

Malaker et al., 1994; Dewey and Albrechtsen, 1997). The most expectable

method for controlling the disease is cultivation of resistant variety, but not a

single wheat cultivar in the country is found to be resistant (Hossain and Azad,

1992). It can also be control by the application of fungicides. Many workers

followed the use of different chemicals against the disease and Tilt-250 Ee had,. ~-,
been proved effective (Anonymous, 1989). Foliar spray withTilt-250 Ee has

been practiced in controlling the disease under field condition (Meyer, L.,.

1990; Bockus et al., 1992; Anonymous, 1993 and Malaker et al., 1994).

Efficacy of 0.1% Propiconazole (Tilt-250 Ee) to control leaf blight of wheat

2 1.



much better than the 0,02S% Mancozeb (pencozeb) and 0,1% Carbendazim

(Bavistin) SO WP (patil et al., 2002). The three sprays of Tilt-2S0 EC were as

good as four sprays in respect of yield, grain weight and disease severity (Singh

et al. 1995), Foliar spray of Tilt-2S0 Ee (0.1 %) was found more effective than

seed treatment with Vitavax-200 in controlling leaf blight of wheat (Rahman,

1998; Rahman et al., 1999 and 2001).

However considering the above facts the researcher has transfer a piece of

research work on the efficacy of fungicides in controlling leaf blight (Bipolaris

sorokiniana) of wheat with the following objectives-

1. To evaluate the efficacy of fungicides in controlling leaf blight

(Bipolaris sorokinianay of wheat.

2. To determine the effect of fungicide on yield and some yield

contributing characters.

3
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2. REVIEW OF LITERATURE

, '

Leaf bJight of wheat caused by Bipolaris sorokiniana a very common and

destructive disease in Bangladesh. To control the disease, several management

programmed has been practiced. Literature on chemical control for the

management of leaf blight of wheat is presented in this chapter.

2.1. Seed treatment with Vitavax-200

Ram (1992) reported that seed treatment with Vitavax-200 gave excellent

control of Bipolaris sorokiniana by reducing seed borne infection.

Meisner et al. (1994) found that seed dressing with Vitavax-200 decreased soil

borne pathogen population and seedling infection caused by Bipolaris

sorokiniana.

Leaf blight of wheat caused by Bipolaris sorokiniana is the major disease

constraint of wheat production. An integrated approach is required to control

the disease as regards to reduce' the fungal inoculums by using seed with low

level of infection. Seed treatment, spraying appropriate fungicide and other

agronomical practices are the important approaches. (Duveiller and Gilchrist,

1994)

Dang and Tyagi (1997) found that seed treatment with Vitavax-Ztn) before

sowing usually increased the germination percentage of wheat.

Dewey and Albrechtsen (1997) reported that Vitavax-200 treated seed

significantly, increased number of grain per spikelet, number of spikelet per

spike and ultimately increased the yield.

4



Rahman et al. (1999) reported the effect of seed treatment with Vitavax-200

(Carbendazim + Thiram) at 4 g/kg, foliar spray with Garlic extracts, foliar

spray with Tilt-2S0 EC 0.1%, seed treatment with Vitavax-200 + Garlic

extracts, foliar spray and seed treatment with Vitavax-200 + Tilt-2S0 EC

against leaf blight of wheat caused by Bipolaris sorokiniana (Cochliobolus

sativus). They observed a significant effect incase of reduction of leaf blight

severity and increased yield were observed with seed treatment with Vitavax

combining with foliar spray ofTilt-2S0 EC.

Rahman et al. (2001) found that Bipolaris leaf blight (caused by Bipolaris

sorokiniana) of wheat can be controlled by using Vitavax-200 (0.4%) and Tilt -

250 EC (0.1%) but their combined effect of (Vitavax-200 + Tilt-2S0 EC)

showed better control than the single one.

2. 2. Foliar spray of fungicides

Foliar spray of Tilt-250 EC (Propiconazole) significantly decreased the

pathogen population and percent blighted leaf area compared to nons-prayed

control (Jones, 1983; Peltonen and Karjalainen, 1992; BARI, 1992a).

Three times spraying with Tilt-250 EC at maximum tillering stage, SO%

flowering stage and milk ripening stage were reported to control leaf blight

caused by Bipolaris sorokiniana (Jones, 1983; BARI. 199q and BAR! 1992b).

Das (1988) sprayed sonalika wheat with 9 test fungicides at the initial

appearance of disease at approximately 2-month-old plants where subsequently

sprayed twice at 10-12 days intervals. Disease intensity was recorded 10 days

after the [mal spraying Pencozeb gave the best control of Bipolaris

sorokiniana.
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Dithane M-45 (Mancozeb) (0.2%), Rovral, (0.2%), Tilt-250 EC (0.1%) and G- ,

698 (0.2%) were evaluated for controlling leaf blight. Three spraying was done

at an interval of 15 days. Both Rovral and Tilt-250 EC were highly effective to

control the disease (Anonymous, 1989).

Ashok et al. (1989) followed economical spray. schedule for the management of

leaf blight / blotch of wheat in the field and he found that the most effective

and economical control was Mancozeb 3-sprays applied at 10 days intervals

followed by 3-sprays at 15 days intervals with Mancozeb.

Entz et al. (1990) conducted an experiment to determine the effect of foliar

fungicides on grain yield, grain size and seed size in wheat. Tilt-250 EC was

applied at 125 ai/ha. Tilt-250 EC reduced the disease, significantly increased

grain yield and the number of grains. Under low levels of infection, Tilt-250

EC rarely increased grain yield, but frequently increased the number of large

gram.

Experiments were conducted to assess the yield loss due to Bipolaris leaf bJight

at three locations with four sprays of Tilt @ 1.25% at an interval of IS days

commencing from 1st appearance of disease symptoms. It has been reported

that sprays reduced the percent of leaf blight and the percent loss in grain yield

estimated as 25% (Anonymous, 1992a).

Tilt application (3 times) with seed treatment had lower yield loss than the

other application. Tilt application at post anthesis increased yield by 17%

which significantly differed from that of booting stage. Three applications of

Tilt with or without seed treatment were similar to post anthesis application.

(Anonymous, 1992b).

6



Bockus et al. (1992) found that the application of Tilt-250 EC·as foliar spray'

showed increased grain yield, 1000 grain weight and large seed as a subsequent

higher grain yield in comparison to non-sprayed plots.

Peltonen and Karjalainen (1992) observed that application of Tilt increased

grain yield. They also found that Tilt significantly increased nitrogen uptake,

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

weather Tilt did not increase yield or quality of cultivars.

Tilt-250 EC @ 1.25% was sprayed at an interval of 15 days commencing from

first appearance of disease symptoms at three wheat locations and reduced the

leaf blight disease and loss in grain yield. The average yield loss was 24%. The

1000-grain weight of non-sprayed and appeared plots varied from 39.6 to 42.59

g and 43.3 to 47.39 g respectively (Anonymous, 1993).

Malaker el al. (1994) observed the severity of disease at four locations under

conditions of natural infection by Helminthosporium sativum (Cochliobolus

salivas). Tilt-250 EC was effective against Helminthosporium leaf blight

(HLB) and disease severity where significantly differed from 3.04 to 3.44 for

sprayed and non-sprayed plots, respectively.

Mondal et al. (1.994) evaluated four commercial fungicides to evaluate their

efficacy in controlling Bipolaris leaf blight of wheat under natural epiphytotic

conditions during 1991-1992 and 1992-1993. Among them, Tilt-250 EC

(0.05%) was the most effective and profitable one, which controlled the disease

significantly producing the highest grain, yields with maximum gross margin.

The disease severity was also reduced by Dithane'M-45 (0.2%) and Pencozeb

7



(0.15%) arid gave profitable yield while application of Rovral (0.2%) was

round uneconomic offering the lowest gross margin.

Goulart et al. (1995) evaluated the effect of fungicides spraying on above

ground part of wheat on the incidence of Bipolaris sorokiniana (Cochliobolus

sativus). The best disease control was obtained with 3 applications, when wheat

was sprayed with tebuconazole, propiconazole and flutriatol.

Singh and Chauhan (1995) studied the efficacy of Dithane M-45 (0.25% and

0.30%), Tilt (0.025% and 0.05%) and Topsin-M (0.05% and 0.1%) against

Helminthosporium leaf blight of wheat in-vitro and in-vivo. Tilt (500ppm)

provided significant control the pathogen. Tilt (0.05%) provided significant

control as foliar application in the field after 3-sprays at 10 days interval, with a

cost benefit ratio of 1:2.69.

Singh et al. (1995) used four fungicides namely Mancozeb, Tilt-250 Ee,

Topsin-M and Rhilex to manage the foliar blight of wheat. Among the four

tested fungicides, maximum yield, grain weight and minimum disease were

found with 4 spraying of Tilt (500 mllha) starting at disease initiation following

by 3 spraying of Tilt. The 3 sprays of Tilt was good as four sprays in respect of

yield, grain weight and disease severity. Second effective fungicides was

Mancozeb (2.5kglha) with four sprays at disease initiation.

Khan and Ityas (1996) applied Tilt (Propiconazole) and Folicur (Tebuconazole)

at growth stage 10.1 (heading) and 10.5 (anthesis) on FSD-85, LU-26 and pak-

81 in the spraying of 1996 to determine their effect on Drechslera sorokiniana

iCochliobolus sativas) in wheat. A single application of either Tilt or Folicur

gave significant reduction of spot blotch development.

8



Kabir (1997) carried out an experiment on integrated control of leaf blotch

under field conditions. Out of the inputs of integrated disease management

program, two applications of fungicide (Tilt-250 EC) were more effective to

control leaf blotch of wheat.

Rahman (1998) carried out an experiment on foliar spray in controlling

Bipolaris leaf blight of wheat and found Tilt-250 EC (0.1%) more effective as

foliar spray than the effect of seed treatment with Vitavax-200. The maximum

percent disease index (PDI) of 58.25% was observed in control plots. The PDI

value was reduced to 21.75% when Tilt was sprayed for six times.

Kabir and Hossain (2000) showed that the effect of different combinations of

nutrients, irrigation and fungicides on controlled Bipolaris leaf blight caused by

Bipolaris sorokiniana in wheat cv. Kanchan. Treatments with nutrient +

irrigation + Tilt (twice) reduced or controlled the disease and increased yield.

Rashid et a/. (2001) reported that Tilt-250 EC (Propiconazole) IS a good

fungicide in controlling leaf blight of wheat

Patil et al. (2002) reported that the efficiency of 0.1% Propiconazole (Tilt) 250

EC & 25% EC, 0.1% Haxaconazole 25% EC, 0.05% Tridemorph 200 we,
0.1% Carbendazim 50 WP (Bavistin), 0.1% Triadimefon, 0.0025% Mancozeb

(Pencozeb), 0.020% Chlorothalonil, 0.3% Copper oxychloride 50 WP and

0.03% Nimbicidin in controlling leaf blight of wheat. The incidence of the

disease was not observed in plant sprayed with 0.1% Propiconazole (Tilt) and

increased the yield and biomass.

9
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3. MATERIALS AND METHODS "

3.1. Experimental site

The experiment was conducted in the farm of Sher-e-Bangla Agricultural

University, Dhaka, under natural conditions.

3.2. Experimental period

The experiment was carried out during the 'period from November, 2005 to

April 2006.

3.3. Soil type

The soil of the experimental field belongs to the Tejgaon series under the Agro

Ecological Zone, Madhupur Tract (AEZ-28) and the General soil type is

Shallow Red brown terrace Soils. Details of the soil characteristics are shown

in Appendix I.

3.4. Climate

The experimental area was under the sub-tropical climate characterized by

comparatively high rainfall, humidity, temperature with relatively long day

length during the period from April to September and scanty rainfall, low

humidity, low temperature and short day length during the period from October

to march (Anonymous, 1960).

3.5. Crop

Wheat (Triticum aestivum L.) cv. Kanchan was collected from a farmer of

Sirajgonj district and used in this study ..

3.6. Treatments

There were ten different treatments which were as follows-

T1= Untreated control

T2 = Seed treatment with Vitavax-200 (0.4%)

10



T3= Single spray ofTilt-2S0 Ee (0.1%)

T4= Single spray ofPencozeb 80 WP (0.2%)

T5= Single spray of Bavistin SOWP (0.1%)

T6= Seed treatment with Vitavax-200 (0.4%) + single spray of Tilt-2S0 EC .

(0.1%)

T7 = Seed treatment with Vitavax-200(0.4%) + two sprays of Tilt-2S0 EC .

(0.1%)

Ts = Seed treatment with Vitavax-200(0.4%) + three sprays .of Tilt-2S0 EC

(0.1%)

T9 = Seed treatment with Vitavax-200 (0.4%) + single spray of Pencozeb

(0.2%)

TIO= Seed treatment with Vitavax-200 (q.4%) + single spray of Bavistin

(0.1%)

3.7. Design of experiment

The experiment was laid out in Randomized Complete Block Design (RCBD)

comprising three replications for each treatment. Block to block and plot to plot

distance was one meter and one meter respectively. The unit plot size was 2m x

1m.

3.8. Land preparation

The land was thoroughly prepared by ploughing and cross ploughing with a

power tiller followed by laddering. The clods were broken and the soils were

leveled until the desired tilth was obtained for sowing the wheat seeds. During

land preparations weeds and stubbles of the previous crops were collected and

removed from the field.

3.9. Manure and fertilizer application

Manure and fertilizer were applied as per recommendation of BARI (200S).

The following doses fertilizer and manure were applied to the plots for wheat

cultivation-
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Fertilizer and Manure , . Doselha
Urea 220 kg

180 kg

50 kg

120 kg

TSP

·MP

Gypsum

Cow dung 10 tons

Two third of Urea, all the TSP, MP, and Gypsum were used at the time of final

land preparation. Remaining one-third Urea was applied as splits at growth

stage of25 days after sowing.

3.10. Sowing of seed

Seeds were sown in line on 2nd December 2005 at the rate of 120 kg /ha. After

placing the seeds in the furrows, the furrows were covered by soil. For the

treatments T2, T6, T7, T9, and Tlo seeds were treated by Vitavax-200 (0.4%)

prior to sowing in the field.

3.11. Intercultural operation

3.11.1. Irrigation

The field plots were irrigated three times. First irrigation was done at 21 days

after sowing; Second irrigation was done at 60 days after sowing and third

irrigation was done at 76 days after sowing.

3.11.2.Weeding

Weeds growing out in the plot during the growing period of the crop. First

weeding was done at 25 days after sowing and another at 60 days after sowing.

3.12. Preparation of fungicidal spray solution

The fungicidal solutions were prepared by mixing with required amount of

fungicides with tube well water to get 0.1 % solution for Tilt-250 EC and

Bavistin, O.2ro for Pencozeb. Specification of fungicides used in this study is

presented in table I.

,.
12



Table 1. Specification of fungicides '.

Common name Chemical name Active Dose
(Trade name) ingredient used

(%)

Tilt-250 EC 1-[2-(2,4-Diclorophenyl-4- Propiconazole 0.1

prophyl-l,3-Dioxalene-2-el-

methyl) lh, 1,2,4-triozole]

Bavistin Methyl-l H-Benzernidazole- Carbendazim 0.1

2-Phynyl Carbamate

Pencozeb Manganese ethylene bisdio- Mancozeb 0.2

thiocarbarnate plus zinc

Vitavax-200 5,6-dihydro-2-N-phynyl-l- Triazimidazole 0.4

oxathin- 3-carboxamide

13



3.13. Application of spray solution

All sprays solution (fungicides) was sprayed with compressed sprayer. Sprays

were done for three times 30 days after sowing, 45 days after sowing and 60

days after sowing. The first spraying was done at 30 days after sowing for all

the foliar fungicides tested. The second spray of Tilt-250 EC (T7 and T8) was

done at 45 days after sowing. The third spray of Tilt-250 EC (T8) was

performed at 60 days after sowing. Every time the fungicide was freshly

prepared prior to application and the spray tank was thoroughly cleaned before

filling with new sp'ray materials. Special attention was given to complete

coverage of the growing plants with the fungicides. Adequate precaution was

taken to avoid drifting of spray materials from one plot to the neighboring

ones.

3.14. Recording of disease severity

The data were recorded for disease reaction in four growth stages of the plant

namely panicle initiation stage, flowering stage, milking stage and hard dough

stage. Twenty-five plants per plot (5 plants per row) were selected for

collection of data on percent Leaf area diseased (% LAD). LAD of flag leaf,

second leaf(2nd from the top) and 3rd leaf (3rd from the top) were counted. The

grading of the leaves were done followed 0-5 rating scale (Plate 1) as used by

Hossain and Azad (1992) and the CIMMYT method (Gilchrist, 1984) as shown

bellow (Plate I)

3.15. Harvesting of crop

The crop was harvested on 151 April, 2006 at full ripening stage. The twenty-

five selected tagged plants of each plot were harvested separately. The crop

was harvested by cutting the plants just at the soil level and bundled separately.

The bundles were threshed mechanically' by hand and individual bundles of

straw were w.eighted and recorded.

14



o 1 3 52 4

. Plate 1. Disease severity grade on 0 - 5 scale

o = free from infection

1 = few minute lesions on leaves

2 = black lesion with number of distinct chlorotic halos covering < 10% of

the leaf area

3 = typical lesions surrounded by distinct chlorotic halos covering 10 -

50% of the Jeaf area

4 = severe lesion on leaves with ample necrotic zones, drying over a part

of the leaf, covering> 50010of the leaf area and

5 = severe infection of the leaf spike, infected to the some extent

15



-3.16. Recording data on yield parameters

Data were recorded on the following parameters -

1. Plant height (em)

11. Ear length (em)

m. Distance between the point of flag leaf initiation and base of the ear

(cm)

IV. Number of spikelets/ear .

v. Number of healthy spikelets/ear

VI. Number of diseased spikelets/ear

vu. Number of grains/ear

viu. Number of healthy grains lear

IX. Number of diseased grains lear

x. Weight of grains lear (g)

Xl. Weight of healthy grains lear (g)

xii. Weight of diseased grainslear (g)

xiii. lOOO-grainsweight (g)

XIV. Grains yield (kg/plot)

xv. Grains yield (t/ha)

xvi. Straw yield (kg/plot)

XVIl. Straw yield (t/ha)

3.17. Statistical Analysis

Data collected on different parameters were subjected to statistical analysis and

tested according to Duncan's Multiple Range Test (DMRT) (Gomez and

Gomez, 1984).

16



3.18. Pathogen isolation and identification

The collected diseased leaves were cut into pieces (0.5 ern) and surface

sterilized with HgCh (1: 1000) for 30 seconds. Then the cut pieces were

washed in sterilized water thrice and were placed on to PDA in petridish. The

petridish containing leaf pieces were placed in an incubator at 22-24oC for 7

days. The organism was isolated by hyphal tip culture method and then purified

(Plate 3). Temporarily, PDA plates were used to preserve the pathogen. Later,

the pathogen was grown on PDA at 22-24oC under Near Ultra-Violet ray for a

week. Pathogen was then transferred to PDA and maintain as pure culture for

future study.

17



Plate 2. Infected plants showing leaf spot caused by
Bipolaris sorokiniana

Plate 3. Pure culture of Bipolaris sorokiniana
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Plate 4. Conidiophores and conidia of Bipolaris sorokiniana (X 400).
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4. RESULTS

4.1. Efficacy of fungicides in controlling leaf blight (Bipolaris sorokiniana)

of wheat at panicle initiation stage

Leaf blight disease caused by Bipolaris sorokiniana was observed in all the

plots (Plate 5) and recorded at four different stages of plant growth. The leaf

blight severity at panicle initiation stage varied significantly in respect of

different chemical used. Significantly the highest disease severity (Plate 5) was

recorded under the treatment T I (control) against where as fungicides were not

applied. Significantly the lowest disease severity (Plate6) in flag leaf, second

leaf and third leaf were found under the treatment Ts (Vitavax-200 with three

sprays Tilt-250 EC). Regarding average disease severity of flag leaf, second

leaf and third leaf, it was found that seed treatment with Vitavax-200 with three

spraying with Tilt-250 EC significantly reduced leaf blight severity than that of

non-treated control.

4.2. Efficacy of fungicides in controlling leaf blight (Bipolaris sorokiniana)

of wheat at flowering stage

The leaf blight severity at flowering stage varied significantly in respect of

different chemical used. Significantly the highest disease severity was recorded

under the treatment T, (control) where fungicides were not applied.

Significantly lowest disease severity in' flag leaf, second leaf and third leaf

were found under the treatment Ts (Vitavax-200 with three sprays Tilt-250 EC)

followed by T7 (Vitavax-200 with two sprays Tilt-250 EC). Regarding average

disease severity of flag leaf, second leaf and third leaf, it was found that seed

treatment with Vitavax-200 with three spraying with Tilt-250 EC significantly

reduced leaf blight severity than that of non-treated control. .. ,

....~...
\'. 'j"
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Table 2. Efficacy fungicides in controlling leaf blight iBipolerls

sorokiniana) of wheat at panicle initiation stage

3n1 leafTreatments Flag leaf 2nCl leaf Average

TI 0.13 a 0.16 a 0.24a 0.185 a

T2 0.04 b 0.10 a-d 0.16 be 0.10 b-d .

T3 0.04 b 0.09 b-e 0.14 be . 0.09 b-d

T4 0.07b 0.13 ab 0.17 b 0.12 ab

Ts 0.06 b 0.12 a-e 0.17 b 0.11 be

T6 0.04 b 0.06 c-e 0:14 be 0.08 b-d

T7 0.02 b 0.05 de 0.12 be 0.06 cd

Tg 0.01 b 0.04 e 0.10 c 0.05 d

T9 0.05 b 0.08 b-e 0.13 be 0.08 b-d

rIO 0.05 b 0.09 b-e 0.13 be 0.09 b-d

LSD 0.054 '0.058 0.058 0.058

TI = Untreated control

T2= Seed treatment with Vitavax-200 (0.4%)

T3= Single spray of Tilt-250 EC (0.1%)

T4= Single spray ofPencozeb 80 WP (0.2%)

T s = Single spray of Bavistin 50 WP (0.1 %)

T6= Seed treatment with Vitavax-200 (0.4%)'+ Single spray ofTilt-250 EC (0.1%)

T7= Seed treatment with Vitavax-200 (0.4%) + two sprays ofTilt-250 EC (0.1%)

T8= Seed treatment with Vitavax-200 (0.4%) + three sprays of Tilt-250 EC (0.1%)

T9= Seed treatment with Vitavax-200 (0.4%) + Single spray of Peneozeb (0.2%)

Tlo=Seed treatment with Vitavax-200 (0.4%) + Single spray of Bavistin (0.1%)

)
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Plate 5. Leafblight severity in control plot

Plate 6. Healthy plants under seed treatment with
Vitavax-200 and three sprays ofTilt-250 EC ([8)
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Table 3. Efficacy of fungicides in controlling leaf blight (Bipoiaris

sorokiniana) of wheat at flowering stage

Treatments Flag leaf 2nilleaf 3m leaf Average

TI 0.21a 0.24 a 0.42 a 0.29 a

T2 0.13 b 0.17 b 0.26 be 0.19 b

TJ 0.13 b 0.17 b 0.26 be 0.19 b

T4 0.13 b 0.14 be 0.29b 0.19 b

Ts 0.13 b 0.16 be 0.29 b 0.19 b

T6 0.09 be 0.12 b-d 0.24 b-d 0.15 be

T7 0.06c 0.10 cd 0.18 cd 0.12 c

Ts 0.05 c 0.09 d 0.17 d 0.10 c

T9 0.10 be 0.13 b-d 0.22 b-d 0.15 be

TIO 0.10 be 0.13 b-d 0.24 b-d 0.16 be

LSD 0.054 0.058 0.076 0.058

TI = Untreated control

T2 = Seed treatment with Vitavax-200 (0.4%)

TJ = Single spray ofTilt-250 EC (0.1%)

T4= Single spray ofPeneozeb 80 WP (0.2%)

T5 = Single spray of Bavistin 50 WP (0.1 %)

T6 = Seed treatment with Vitavax-200 (0.4%) + single spray ofTilt-250 EC (0.1%)

T7= Seed treatment with Vitavax-200 (0.4%) + two sprays ofTilt-250 EC (0.1%)

Ts = Seed treatment with Vitavax-200 (0.4%) + three sprays of Tilt-250 EC (0.1%)

T9= Seed treatment with Vitavax-200 (0.4%) + single spray ofPencozeb (0.2%)

TIO= Seed treatment with Vitavax-200 (0.4%) + single spray of Bavistin (0.1%)

23
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4.3. Efficacy of funglcides in-contrelling leaf blight (Bipo/aris sorokiniana) .

of wheat at milking stage

The leaf blight severity at milking stage varied significantly in respect of

different chemical used. Significantly the highest disease severity is recorded

under the treatment T 1 (control) where as fungicides were not applied.

Significantly the lowest disease severity in flag leaf, second leaf and third leaf

were found under the treatment Ts (Vitavax-200 with three sprays of Tilt-250

EC). Regarding average disease severity of flag leaf, second leaf and third leaf

it was found that seed treatment with Vitavax-200 with three times spraying

with Tilt-250 EC significantly reduced leaf blight severity than that of non-

treated control.

4.4. Efficacy of fungicides in controlling leaf blight (Bipolaris sorokiniana)
. I

of wheat at hard dough stage

The leaf blight severity at hard dough stage varied significantly in respect of

different chemical used. Significantly the highest disease severity is recorded

under the treatment T, (control) where as fungicides were not applied.

Significantly the lowest disease severity in flag leaf, second leaf and third leaf

were found under the treatment T8 (Vitavax-200 with three sprays Tilt-2S0

EC). Regarding average disease severity of flag leaf, second leaf and third leaf

it was found that seed treatment with Vitavax-200 with three times spraying

with Tilt-250 EC significantly reduced leaf blight severity than that of non-

treated control.
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Table 4. Efficacy of fungicides in controlling leaf blight (Bipoiaris

sorokiniana) of wheat at milking stage

Treatments Flag leaf Average

-<4o-~

TI

Tz

T3

T4

Ts

T6

T7
Tg

T9

TIO

0.28 a

0.17 be

0.18 be

0.20 b

0.20 b

0.13 cd

0.10 d

0.09d

0.13 cd

0.13 cd

-

20d leaf 31'd leaf

0.62 a

0.47 b

0.47 b

0.48b

0.48 b

0.33 e-e

0.29 de

0.28 e

0.40 b-d

0.41 be

LSD 0.054 0.11

0.66 a

0.56 ab

0.54 a-c

0.58 ab

0.61 ab

0.42 c-e

0.39 de

0.38 e

0.51 b-d

0.52 b-d

0.94 a

0.68 be

0.70b

0.66 be

0.65 be

0.46 c-e

0.38 de

0.35 e

0.58 b-d

0.59 b-d

0.12 0.21

T]= Untreated control

T2= Seed treatment with Vitavax-200 (0.4%)

T3 = Single spray ofTilt-250 EC (0.1 %)

T4= Single spray ofPencozeb 80 WP (0.2%)

T, = Single spray of Bavistin 50 WP (0.1%)

T6= Seed treatment with Vitavax-200 (0.4%) + single spray ofTilt-250 EC (0.1%)

T7= Seed treatment with Vitavax-200 (0.4%) + two sprays of Tilt-250 EC (0.1%)

T8= Seed treatment with Vitavax-200 (0.4%) + three sprays ofTilt-250 EC (0.1%)

T9 = Seed treatment with Vitavax-200 (0.4%) + single spray of Pencozeb (0.2%)

Trc = Seed treatment with Vitavax-200 (0.4%) + Single spray of Bavistin (0. t %)

-
~
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Table 5: Efficacy of fungicides in controlling leaf blight (Bipo/aris

sorokiniana) ofwbeat at bard dough stage

Treatments Flag leaf 2°Cl leaf 3n1Jeaf Average

Tl 0.81 a 0.88 a 1.86 a 1.18 a

T2 0.58c 0.65 be 1.69 ab 0.97 be

T3 0.59 be 0.66 be 1.62 a-c 0.95 be

T4 0.67 ab 0.69 be 1.68 ab l.Olb

Ts 0.53 bed 0.73 b 1.72 ab 0.99 b

T6 0.22 e 0.57 c-e 1.42 bed 0.73 de

T, 0.20e 0.50 de 1.28 cd 0.66 ef

Tg 0.16 e 0.44e 1.12 d 0.57 f

T9 0.46 cd 0.60 bed 1.52 a-c 0.86 cd

TIO 0.46d 0.62 b-d 1.62 a-c 0.88 bc

LSD 0.14 0.13 0.32 0.13

TI = Untreated control

T2 = Seed treatment with Vitavax-200 (0.4%)

TJ = Single spray of Tilt-250 EC (0.1 %)

T4= Single spray ofPencozeb 80 WP (0.2%)

Ts = Single spray of Bavistin 50 WP (0.1%)

T6= Seed treatment with Vitavax-200 (0.4%) + single spray ofTilt-250 EC (0.1%)

T7= Seed treatment with Vitavax-200 (0.4%) + two sprays ofTilt-250 EC (0.1%)

T8 = Seed treatment with Vitavax-200 (0.4%) + three sprays of Tilt-250 EC (0.1%)

T9= Seed treatment with Vitavax-200 (0.4%) + single spray of Pencozeb (0.2%)

T 10 = Seed treatment with Vitavax-200 (0.4%) + single spray of Bavistin (0.1%)
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4.5. Effect of fungicides on plant growth and spikelet formation ofwbeat

The effect of seed treatments and foliar spray on plant height, ear length,

distance between flag leaf initiation and base of the ear, number of

spikelets/ear, number of healthy spikelets/ear, and number of diseased spikeJets

lear were shown in table 6. It was observed that all the treatments showed

significant effect. Plant height varied from 79.95 to 87.82 ern. The highest

plant height was observed in T8 (Seed treatment with Vitavax -200 + three
-

sprays of Tilt-250 Ee) followed by T6, T7, T9 and Tlo- The lowest plant height

was recorded in control plot TI (Untreated control).

It was observed that the treatments showed significant effect on ear length. The

ear length under different treatments ranged from 13.62 to 15.76. The highest

ear length observed in Ts followed by T7. The lowest ear length was recorded

in control plot (TI). Statistically no significant variation ,was found in T2, Is, T9

and TIO• In case of distance between flag leaf initiation and base of the ear, the

treatments showed significant effect. The distance between flag leaf initiation

and base of the ear differed from 11.36 to 14.86cm.where the highest distance

observed in Ts followed by T2, T3, T6, T7, T9, and TIO• The lowest distance was

recoded in control plot (TI)" The number of spikelets per ear varied

significantly among the treatments. The number of spikelets per ear varied

from 18.72 to 20.70. The highest numbers of spikelets were observed in Ts

followed by T6, T7 and T9. The lowest number of spike lets recorded in control

plot. Statistically no significant difference found among the T2, T3, T4 and Ts.

regarding the number of spikelets/ear.

The number of healthy spikelets per ear differed significantly among the

treatments and ranged from 12.76 to 18.21. The highest number of healthy
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Table. 6. Effect of fungicides on plant growth and spikelets formation of .

wheat

Treat Plant Ear Distance Number Number Number
ments height length between of ofhealtby of

(cm) (cm) the flag Spikelets/ spikelets/ diseased
leaf ear ear spikelets

initiation / ear
and base

the
ear{cm}

T. 79.96 d l3.63 d 11.36 c 18.72 d 12.76 e 5.96 a
T2 83.13 b-d 14.73 c 13.98 ab 18.92 cd 14.55 d 4.37 b
T3 82.21 cd 14.93 be 13.05a-c 18.85 cd 14.85 cd 4.00b
T4 82.58 cd 14.96 be 12.30 be 19.02 cd 14.48 d 4.54 ab
Ts 80.12 d 14.57 c 13.34a-c 18.90 cd 14.71 d 4.29 b
T6 85.74a-c 14.98 be 14.40 ab 20.01 a-c 16.43 be 3.58 b
T7 86.92ab 15.66 ab 14.60 a 20.31 ab 16.85 ab 3.46b
Tg 87.82 a 15.76 a 14.86 a 20.70a 18.21 a 3.l7b
T9 85.01 a-c 14.88 c 14.14 ab 19.09a-d 15.23 b-d 3.87 b
rIO 84.02a-d 14.81 c 14.09 ab 19.69b-d 15.96 b-d 3.73 b

LSD 3.86 0.76 1.94 1.12 1.71 1.42

T, = Untreated control

T2= Seed treatment with Vitavax-200 (0.4%)

T3= Single spray of Tilt-250 EC (0.1 %)

T4= Single spray ofPencozeb 80 WP (0.2%)

T, = Single spray of Bavistin 50 WP (0.1 %)

T6= Seed treatment with Vitavax-200 (0.4%) + single spray' of Tilt-250 EC (0.1%)

T7= Seed treatment with Vitavax-200 (0.4%) + two sprays ofTilt-250 EC (0.1%)

Ts = Seed treatment with Vitavax-200 (0.4%) + three sprays ofTilt-250 EC (0. l %)

T9= Seed treatment with Vitavax-200 (0.4%) + single spray of Pencozeb (0.2%)

Tlo= Seed treatment with Vitavax-200 (0.4%) + single spray of Bavistin (0.1%)
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spikelets/ear was observed in T8 and lowest number of healthy spikelets was

observed in TI• No significant variation was found among the treatments T2, T4

and Ts. Like wise, the treatments T9 and Tlo were statistically similar regarding

number of healthy spikelets/ear. Through the number of diseased spikelets/ear

under different treatments ranged from 3.16 to 5.96. The highest number of

diseased spikelets recorded in TI followed by T4• The lowest numbers of

diseased spikelets were recorded in T8. Significant difference among the T2,

T3, Ts, T6, T7, T8, T9 and TIOwas found regarding the diseased spikelets/ear.

4.6. Effect of seed treatment and foliar spray of fungicides on grain

formation and grain weight of wheat

The effect of seed treatments and foliar spray on total number grains/ear,

number of healthy grains/ear, number of disease grains/ear, weight of

grains/ear, healthy grains weight/ear & weight of diseased grains/ear were

presented in Table- 7. It was observed that all the treatments showed significant

effect except weight of disease grain/ear. Number grains/ear varied from 43.56

to 49.29. The highest plant height was observed in Ts (Seed treatment with

Vitavax -200 + three sprays of Tilt-250 EC) followed by T7 (Seed treatment

with Vitavax -200 + two sprays ofTilt-250 EC) and the lowest plant height was

recorded in control plot T I.

It was observed that the treatments had significant effect on number of healthy

grains/ear. Number of healthy grains/ear under different treatments ranged

from 41.68 to 47.58. The highest number of healthy grains/ear in T8. The

lowest number of healthy grains/ear was recorded in control plot (T I)' In case

of number of diseased grains/ear treatments showed significant effect.

Number of diseased grains/ear differed from 1.71 to 2.88cm, where the highest
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number of diseased grains/ear observed in T8 followed by T7. The lowest

distance between flag leaf initiation and base of the ear was recorded in control

plot (TI)' The weight of grains/ear varied significantly among the treatments.

The weight of grains/ear varied from 34.45 to 40.95g. The highest weight of

grains/ear was observed in T8. The lowest weight of grains/ear recorded in

control plot. Statistically no significant difference found among the T2, T3, T9

and T 10, regarding the number of spikelets/ear.

The weight of healthy grains/ear differed significantly among the treatments

and ranged from 35.45 to 41.95g. The highest weight of healthy grains/ear was

observed in T8 and the lowest weight of healthy grains/ear was observed in T I.

No significant variation was found among the treatments T2, T3 T4, T9 and Tlo

in respect of the weight of the healthy grains/ear. The weight of diseased

grains/ear did not differ significantly among the treatments. Though the weight

of diseased grains/ear under different treatments ranged from 0.04 to 0.09g.

The highest weight of diseased grains/ear recorded in T I. The lowest weights of

diseased grains/ear were recorded in T8.
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Table. 7. Effect of seed treatment and foliar spray of fungicides on grain ..

formation and grain weight ofwbeat

Treat- Number Number Number Weight of Weight Weight
ments of of of grains! of of

grains! bealthy Diseased ear(gm) bealthy disease
ear grains! grains! grains! grains!

ear ear ear{gm} ear{gm}
TI 41.26 d 41.68 d 2.88 a 34.45 d 35.45 c 0.09

T2 43.6 b-d 43.6 b-d 2.26 a-c 37.09 a-d 36.87 be 0.07

T3 43.01 cd 43.61 b-d 2.34 a-e 37.40 a-d 36.31 be 0.07

T4 42.59 cd 42.03 cd 2.46a-c 36.31 b-d 36.73 be 0.07

Is 43.61 b-d 42.93 cd 2.70 a-c 35.92 cd 35.92 c 0.09

T6 45.47 be 45.61 a-c 1.98 be 38.72 a-c 38.73 a-e 0.08

T7 47.20 ab 47.12 ab 1.86 c 40.15 ab 40.15 ab 0.06

Ts 49.58 a 47.58 a 1.71c 40.95 a 41.95 a 0.04

T9 43.73 b-d 43.73 b-d 2.24 a-c 37.87 a-d 38.09 be 0.07

TiO 45.37 be 44.37a-d 1.92 be 37.63 a-d 36.96 bc 0.07

LSD 3.45 3.69 0.53 4.04 3.51 NS

Tj=Untreated control

12= Seed treatment with Vitavax-200 (0.4%)

T3= Single spray ofTilt-250 EC (0.1%)

14= Single spray ofPencozeb 80 WP (0.2%)

Is= Single spray of Bavistin 50 WP (0.1 %)

T6= Seed treatment with Vitavax-200 (0.4%) + single spray ofTilt-250 EC (0.1 %)

T7= Seed treatment with Vitavax-Ztltl (0.4%) + two sprays of Tilt-250 EC (0.1%)

Is= Seed treatment with Vitavax-200 (0.4%) + three sprays ofTilt-250 EC (0.1%)

T9= Seed treatment with Vitavax-200 (0.4%) + single spray ofPencozeb (0.2%)

TIO=Seed treatment with Vitavax-200 (0.4%) + single spray of Bavistin (0.1%)
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4.7. Effect of seed treatment and foliar spray of fungicides on lOOO-seed

weight and yield of wheat

The yield performances of wheat under different treatments have been

presented in table-8. There were no significant differences among the

treatments in terms of 1000-seeds weight (gm). The 1000-seeds weight ranged

from 32.43 to 37.91g. It has been observed that the treatments differed

significantly from one to another in respect of the straw yield and grain yield.

The lowest straw yield observed in TI and the highest straw yield was in Ts

followed by T7• Statistically no significant difference observed among the T2,

T3, T6, T9 and TIO• Considering the grain yield/plot and grain yield tlha, it was

found that the highest grain yield/plot (809.82 g/plot) and grain yield (4.05

t/ha) was observed in Ts followed by T7• The treatment Ts (Seed treatment with

Vitavax-200(O.4%) + three sprays of Tilt- 250 EC) increased 44.64% grain

yield. over untreated control while T7 (Seed treatment with Vitavax-200(0.4%)

+ two sprays of Tilt-250 EC) increased 42.86% higher yield over control. The

lowest grain yield Iplot (559.88g or 2.80 t/ha) was recorded in control plot (T 1),

statistically no significant differences were observed among the Tj, T6, T9 and

Tlo regarding grain yield.
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Table 8. Effect of seed treatment and foliar spray on tOOO-seedweight (g),

straw yield and grain yield of wheat

1000- Grain· % grain yield
Straw yield Grain yield

seed yield increased
Treatments (kg/plot) Iplot(g)

weight(g) (t/ha) over control

TI 32.43 1.80 d 559.88 d 2.80 f

T2 33.38 2.l4a*C 721.46 be 3.61 de 28.93

T3 32.18 2.17 a-c 767.45 a-c 3.70 c-e 32.14-
T4 33.33 2.06 be 722.47 be 3.61 de 28.93

Ts 33.32 2.01 cd 705.80 c 3.53 e 26.07

T6 34.59 2.18a-c 784.30 a-c 3.92 a-c 40.00

T7 35.55 2.30 ab 800.16 ab 4.00 ab 42.46

Ts 35.91 2.37 a 809.82 a 4.05 a 44.64

T9 33.69 2.13 a-c 751.29 a-e 3.76 b-e 34.29

TIO 33.89 2.18 a-c 738.94 a-c 3.86 a-d 37.14

LSD NS 0.24 82.11 0.094

Tj=Untreated control

T2= Seed treatment with Vitavax-200 (0.4%)

T3= Single spray of Tilt-250 EC (0.1%)

T.~=Single spray ofPencozeb 80 WP (0.2%)

T5:::: Single spray of Bavistin 50 WP (0.1%)

T6= Seed treatment with Vitavax-200 (0.4%) + single spray ofTilt-250 EC (0.1%)

Ti= Seed treatment with Vitavax-200 (0.4%) + two sprays ofTilt-250 EC (0.1%)

Ts= Seed treatment with Vitavax-200 (0.4%) + three sprays of Tilt- 250 EC (0.1 %)

T9= Seed treatment with Vitavax-200 (0.4%) + single spray ofPencozeb (0.2%)

rlO= Seed treatment with Vitavax-200 (0.4%) + single spray of Bavistin (0.1%)
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5. ,DISCUSSION

Leaf blight of wheat caused by Bipolaris sorokiniana is a serious concern all

over the world as well as in BangJadesh. The present piece of work has been

carried out to determine the efficacy or seed treatment and foliar spraying with

fungicides in control1ing leaf blight (Bipolaris sorokinianay of wheat. The

disease severity was recorded in four different growth stages viz. panic1e

initiation stage, flowering stage, milking stage, and hard dough stage.

Statistically the highest disease severities were recorded in all the plant growth

stages in the control plot (T). The disease severity decreased significantly with

the increase the number of fungicidal spray. In the present study, seed

treatment with Vitavax-200 along with three foliar sprays of Tilt- 250 EC gave

excel1ent result in controlling leaf blight severity which was statistically similar

to that of T, (Vitavax-200 + two sprays of Tilt-250 EC).Three sprays with Tilt-

250 EC at maximum tillering stage, 50% flowering stage and milk ripening

stage had been reported to control leaf blight caused by Bipolaris sorokiniana

(Jones, 1983; Brahma and Asir 1989; BARI, 1990 and BARI, 1992a). Dey et

at. (1992) found that single effect of seed treatment with Vitavax-200

significantly reduced the disease. Many workers reported that the seed

treatment with Vitavax-200 gave excellent result in reducing seed borne

(Bipolaris sorokinianai infection (Sharma and Joshi, 1972; Katyal and

Shrotriya, 1976; Hall. et al., 1978; Pidoplichko and Andreeva, 1980; BARI,

J984; Guldhe et al., 1985; Korobova et al., 1990; Lopes and Bueno, 1990;

Mironova, 1991; Shugveov, 1991 and Ram, J992). Peltonen and Karjalainen

(1992) also found that the application only of Tilt-250 EC as foliar spray

significantly decreased Bipolarts leaf blight severity. I~ Bangladesh, many

researchers worked with Tilt-250 EC (0.1%) for controlling leaf blight of wheat
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and found promising result (Anonymous, 1989). Mondal et al. (1994)

evaluated four commercial fungicides for their efficacy to control leaf blight of

wheat 'under natural condition. Among them Tilt-250 EC (0.05%) was found

most effective. The disease severity was also reduced significantly by Tilt-250

EC, when sprayed @ 0.04% (Alam et al., 1995). In the field experiment

conducted by many researchers, it was found that application of Tilt-250 EC to

wheat significantly decreased the pathogen population and %LAD, comparing

to unsprayed plot (Jones, 1983; Brahma and Asir, 1989; Alikseeva et al., 1990;

Peltonen and Karjalainen, 1992 and BAR! 1992b). In this study it has been

found that the lower leaves were significantly more infected than the flag

leaves which are supported by Rashid et al., 1987. It was revealed that there

was a trend of gradual decrease of disease severity with the increase of spray

frequency of Tilt-250 EC. Almost similar finding was reported by Ashok et al.

(1989) while working with fungicide Pencozeb. They followed economical

spray scheduled for the management of the leaf blight of wheat in the field for

a period over three years. The most effective and economic treatment was three

sprays at ten days interval followed by three sprays of 15 days interval. The

yield increased following the treatments where more than double of only a

single spray. Singh and Singh (1971) observed that the leaf blight of wheat was

effectively controlled by 6 applications of Mancozeb within corresponding

increasing yield. In the study present Though Bavistin showed significant

effect in controlling leaf blight of wheat over control, but it ranked after Tilt-

250 EC and Pencozeb. Khan et al. (I985) observed that Bavistin could check

the disease caused by Bipolaris sorokiniana. Among different concentration

(0.075, 0.1 and 0.125%) 0.1% Tilt-250 EC were found better in controlling the

disease (Brahma and Asir, 1989). In a field experiment conducted in BARl

(1993), it was observed that Tilt-250 EC along with seed treatment with

Vitavax-200 was very effective in controlling leaf blight of wheat under field
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condition. Seed treatment with Vitavax-200 and'three' foliar sprays of Tilt-250

EC gave better result in respect of different parameters. The highest plant

height, ear length, distance between the point of flag leaf initiation and base of

the ear, number of spikelets/ear, number of healthy spikelets/ear and number of

diseased spikeletslear were found in T8 (Seed treatment with Vitavax-200 and

three sprays of Tilt-250 EC). There are many reports on the effect of seed

treatment with Vitavax-200, which showed significant influence on tillering.

Many workers found that Tilt-250 EC was effective in decreasing disease

severity and increasing N2 uptake efficacy as well as protein quality resulting in

positive effect in vegetative growth such as stem .elongation, increase the tiller

number per plant (Barshehak et al., 1991; Peltonen and Karjalainen, 1992 and

Wildermutt et al., 1992). The effect of fungicides on yield performance has

been differed significantly from one another. The number of grains/ear ranged

from 43.56 to 49.29. The maximum number of grains/ear was obtained by T8

and the lowest was by T). Numbers of healthy grains/ear under all the

treatments ranged from 40.68-47.58. The highest number of healthy grains/ear

was obtained by Ts and the lowest number of healthy grains/ear recorded in

control plot. Number of diseased grains/ear for all the treatments ranged from

1.71 to 2.88, The highest number of diseased grains was recorded in TI and the

lowest number of diseased grains was counted in Ts and as well as in T7.

Weight of grains/ear and weight of healthy grains/ear under different

treatments differed significantly. The highest weight of grains lear and weight

of healthy grains lear observed in T8. The lowest number of grains lear and

number of healthy grains/ear observed in the treatment T). 1000 grains weight

for all the treatments did not differ significantly.

Singh et al. (1995) used four fungicides namely Mancozeb, Tilt-250 EC

Topsin- M and Rhizolex to manage the foliar blight of wheat. Among the four
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tested fungicides maximum yield, grain weight arid minimum disease were

found with four sprayings of Tilt-250 Ee (500 ml/ha) stating at disease

initiation following by spraying oOf Tilt-250 Ee. The three sprays of Tilt-250

EC was a good as four sprays in respect of yield, grain weight and disease

severity. Second effective fungicide was Mancozeb (2.S kg/ha) with four

sprays at disease initiation.

The seed treatment and fungicidal spray with Tilt-2S0 Ee revealed profound

effect on the straw yield of wheat. It has been found that the straw yield

significantly increased with the spray frequency. The present finding therefore

ascertains not only the grains yield per plot but also desired yield of straw,

which is very cosmopolitan to our poor farmers. The yield of wheat profoundly

varied from one treatment to another, ranging from 2.80 to 4.0S t /ha. The

highest yield was recorded in Ts, which was 44.64% higher over control. The

second highest yield (4.00 tlha) was observed in plot of Ts, which was 42.46%

higher over the control. Mondal et al. (1994) evaluated that Tilt was the most

effective producing the highest grain yield with maximum gross margin.

Truong et al. (1993) reported that Pencozeb with 5 weekly spraying from 29

days after sowing until soft dough stage significantly increased yield over

control. Anonymous, (1990) obtained highest grain yield by 6 times application

of Tilt, but the present study revealed that only two sprays of Tilt-250 EC

yielded 4.05 t/ha, which is 93% higher over national yield of wheat (2.05 t/ha)

of Bangladesh (Anonymous, 1998). According to Kabir (1997), the application

of Tilt-2S0 Ee twice spraying in the field was more effective to control leaf

blight of wheat caused by Bipolaris sorokiniana. In the present study seed

treatment with Vitavax-200 increased grain yield by 28.93% over untreated

control.

37



Singh arid Saksena (1985); Dewey and Albrechtsen (1997) stated that only

Vitavax-200 treated seed showed better result on some yield contributing

characters and ultimately increased yield. The application of Tilt-250 EC as

foliar spray showed increased yield (BARI, 1990; Malaker et a/., 1994). BARI,

(1993) indicated that the combined use of seed treatment with Vitavax-200 and

Tilt-250 EC was very effective in control1ing leaf blight of wheat under field

condition.

The present study indicated that the combination of Vitavax-200 (as seed

treatment) and Tilt-250 EC (as foliar spray at three times) was better in

controlling leaf blight of wheat caused by Bipolaris sorokiniana compared to

the single effect of Vitavax, Tilt-250 EC, Pencozeb and Bavistin.
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6. SUMMARY AND CONCLUSION

Wheat (Triticum aestivum L.) is the second most important cereal crop in

Bangladesh. Wheat plant suffers from many diseases of which leaf blight

disease is a common and devastating disease considering grain quality and

grain yield.

The present research work. was conducted in the farm of Sher-e-Bangla

Agricultural University, Dhaka during the period from November 2005 to April

2006, to investigate the efficacy of fungicides in controlling leaf blight of

wheat caused by Bipolaris sorokiniana. There were 10 treatments namely T I.=
Untreated control, T2 = Seed treatment with Vitavax-Ztlf) (0.4%), T3 = Single

spray of Tilt-250 EC (0.1%), T4 = Single spray of Pencozeb 80 WP (0.2%), T,

= Single spray of Bavistin 50 WP, T6 = Seed treatment with Vitavax-200

(0.4%) + single spray of Tilt-250 EC (0.1%), T7 = Seed treatment with Vitavax-

200 (0.4%) + two sprays of Tilt-250 EC (0.1%), Tg = Seed treatment with

Vitavax-200 (0.4%) + three sprays of Tilt-250 EC, T9·= Seed treatment with

Vitavax-200 (0.4%) + single spray of Pencozeb (0.2%) and T 10 = Seed

treatment with Vitavax-200 (0.4%) + single spray of Bavistin .(0.1%). The leaf

spot severity was recorded in 0-5 scale on the flag leaf, second leaf and third

leaf in four growth stages of the plant namely panicle initiation stage, flowering

stage, milking stage and hard dough stage. Disease severity grade was always

found higher in the lower leaves than the flag leaf. Disease severity shows the

significant effect of spray frequency" All the stages, the higher disease severity

grade was found in control plot and the lowest disease severity was found

under the treatment I8 (seed treatment with Vitavax-200 + three sprays of Tilt-

250 EC), which was statistically similar to the treatment T7 (Vitavax-200 +

twice sprays of TiIt-250 EC).
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Maximum plant height, Ear length/ Distance between flag leaf initiation and

base of the ear, Number of spikelets/ear, Number of healthy spikelets/ear and

minimum number of diseased spikelets/ear of wheat obtained under the

treatment T8. lOOO·grain weight was found insignificant among the treatments.

In case of straw yield and grain yield, all the treatments varied significantly.

Maximum grain. yield (4.05 ,t/ha), which was 44.64% increased over control

was recorded under the treatment T8 which was statistically similar to the
. .

treatment T7 (4.00 t/ha).The present findings indicate that the combination

effect of seed treatment with Vitavax-200 and foliar spray with Tilt·250 EC

(three times or two times) had significant effect on the control of leaf blight

severity; Spray frequency of Tilt-250 EC at three times and two times resulted

statistically similar effect in respect of leaf blight severity and yield of wheat.

Thus, the seed treatment with Vitavax-Zuu + two sprays of Tilt-250 Ee will be

economic in controlling the disease. Spraying Bavistin and Pencozeb was less

effective than spraying with Tilt-250 EC in controlling the disease.
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APPENDICES

Appendix I. Morphological, physical and chemical characteristics of initial soil (0-15 cm depth)

pH

Particle-size analysis of soil

sand

silt

clay

Textural Class

Total N (%)

Organic matter (%)

Phosphorous (%)

Potassium (%)

Sulphur (%)

6.0

30.65

18.19

31.16

Silty Clay

0.078

0.88

0.0015

0.0053

0.0017



. Appendix II. Monthly average of Temperature, Relative humidity, Total Rainfall and sunshine hour of the experiment site
during the period from November 2005 to February 2006

2006

Month Air tem~erature ~Oc} Relative Rainfall (mm) Sunshine (hr)
Maximum Minimum Mean humidity (%)

November 29.5 . 18.6 24.0 69.5 0.0 233.2

December 26.9 16.2 21.5 70.6 0.0 210.5

January 24.5 13.9 19.2 68.5 4.0 194.1

February 28.9 18.0 23.4 61.0 3.0 221.5

Year

2005

Source: Bangladesh Meteorological Department (Climate division), Agargaon, Dhaka- 1212.
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Appendix III. Analysis of variance of the data on disease severity at panicle initiation and flowering stage of wheat

Sources of Degree of Mean square
variation freedom Disease severity at Panicle initiation Stage Disease severity at Flowering Stage

Flag leaf 2nd leaf 3rd leaf Flag leaf 2nd leaf 3rd leaf

Replication 2 0.00 0.005 0.004 0.002 0.003 0.002

Treatment 9 0.003** 0.004** 0.004** 0.006** 0.005** 0.015**

Error 18 0.001 0.001 0.001 0.001 0.001 0.002

** Significant at 1% level of significance

* Significant at 5% level of significance

Appendix IV. Analysis of variance of the data on disease severity at milky and hard dough stage of wheat
"" . .

Sources of
variation

Degree of
freedom

Mean square
Disease severity at Milking Stage Disease severity at Hard dough Stage

Flag leaf 2ndleaf 3rd leaf Flag leaf 2nd leaf 3rd leaf

Replication

Treatment

Error

2

-9

18

0.001 0.15 0.013 0.014 0.012 0.008

0.009**

0.001

0.026**

0.005

0.090**

0.015

0.140**

0.007

0.045**

0.006

0.149**

0.035

** Significant at 1% level of significance

* Significant at 5% 1evel of significance
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Appendix V. Analysis of variance of the data on yield contributing character of wheat

n.:::::-f:.~ I"

== m ~---------------------------------------------------------------------------------------------- ~ ~~ .

~ ~ '""'.: ~~'j "_.;J I, '\!

~t. of healthy Wt. of disease .~. ~ C'> '
grains/ ear(g) grains/ ear(g) :: : ClJ .

----------------~~--~----~--~----~~~----~--~~~~--O.~25-7~~~--0~.0-00~~~· i~'
. ."_ VJ.

12.525* O.OOONS ~ ~ ~

Sources of Degree of Mean square
variation freedom No. of No. of healthy , No. of disease Wt. of

grains/ear grains/ear grains/ear grains/ ear(g)
Replication 2 ( 0.141 0.395 0.032 0.082

Treatment 9 17.738** 11.834* 0.427NS 11.243NS

Error 18 4.055 4.008 0.202 4.803 4.195 0.000

** Significant at 5% level of significance

* Significant at 1% level of significance

Appendix VI. Analysis of variance of the data on yield contributing character and yield of wheat

Sources of Degree of
variation freedom 1000 -grains weight

Replication 2 5.223

Treatment 9 8.589**

Error 18 1.455

Mean square
Straw yield (t/ha) Grain yield (kg/plot) Grain yield (t/ha)

0.007

0.900**

0.002

0.0001

1.291**

0.115

. 0.003

0.552**

0.048

** Significant at 1% level of significance

.* Significant at 5% level of significance


