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plots '" ith Tilt-250hC which "as 40.12% increased O\ er untreated control. 

highest grain yield (4.75 t/ha) of rice BRR! Dhan-40 was obtained b) spraying 

plot anc.l the lowest severity were found in proud-25 E:.( treated plot. Significantl', 

sev eriiy or blast and narrow brown spot at maturity stage v, ere found in control 

while lowest sev crity was found in Till-250LC sprayed plot. Again the highest 

highest disease severity of brown spot and sheath rot were found in control plot 

increasing ) ield and yield contributing characters In case or maturity stage the 

(Propiconazole) v. ere better ·than the other fungicides m controlling diseases \\ ith 

control plots. The effect of l ilt-250 EC (Propiconazole) and Proude-Zf EC 

sheath rot at Ilowenng, milking. dough and maturity stage compared to untreated 

effective in reducing the incidence of brow n spot. blast. narrow bro" n spot and 

1000 ml) were sprayed at maximum tillering stage of the crop All the fungicides were 

C uprav u-so WP @ 0. 7% and Bordeaux Mixture (CuS04- 2.27 g· ( u0-2.27 g: 11~0- 

a 0.1 %, Till-250 EC o: 0.2%. Folicurl!<~50 EW @ 0.1 %. Sunvit-50 WP a 0. 7%. 

Know in-50 \\ P@ 0.2%, core-250 EC lJ. 0 1 %. Controll-S tc u. 0.1 %, Proude-25F.C 

. 
Dhaka. during the period from July to November. 2006. Nine fungicides namely 

Laboratory, Department ol Plant Pathology of Sher-c-Bangla Agricultural University . 

on-=ae) and sheath rot ( Sarocladium vrv=ae) I he experiment was conducted in the field 

(Ripolari,· oryzaov, blast tPyricularia gnrna). narrow brown leaf spot (Cercnsporo 

fungicides against some foliar diseases or BRR! Ohan- ilO, namely brown spot 

Pre ent investigation had been conducted to evaluate the efficacy of different 

ABSTRACT 
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alternative to increase the ) ield of rice, 

estimated population of 153 millions. (World Dank - l DP. l 999). \o there rs no 

of 20 l 0. the country will have to produce 25.8 million tons of food Lo teed an 

extremely low compared to other rice grow ing countries of the world. B~ the end 

This result indicates that average per hectare production of rice in Bangladesh is 

yield of our country is only 1.98 metric tons per hectare (I AO 2002: BB5. 2003). 

The average world yield of rice is 3.75 metric tons per hectare but the average 

land produces more than 25188 m. tons or rice m 2002-03 (BB . :!004). 

those of other rice grow ing countries f n Bangladesh I 0. 76 million of cultivable 

Bangladesh. its ) ield (t/ha) rs relatively \ ery low in this country compared to 

diet in Bangladesh (Anon. 1998). A llhough rice is the staple food for people of 

. 
prov ides about 71 % of the total calories and 51 % of the total protein in a typical 

and accounts for 95°,"u food grain production in Bangladesh (BB~. 2004 ). It 

Rice coven) more than 10. 76 million of cropped area covering 80% arable land 

source of employment and income for rural people 

also constitutes the staple food of 60% of the world population and important 

rice production (TRRJ. 2003). It is the most important staple food in Bangladesh. ll 

Rice is the most important cereal crop in Asia producing about 96% of the world 

INTRODUCTION 

CllAPTER 1 
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Bro\.\'11 spot is a wide spread rice disease occurring in all rice growing countries of 

Asia, America and Africa and narrow brown leaf spot has also a worldw ide 

distribution. except for Europe and occurs commonly (Anon) mous, 1976) heath 

rot caused by Sarocladium oryzae is an economically important disease of rice 

causing severe yield loss all over the world (Rajappan el al .. 1997). Sing t>I al. 

( 1994) observed that yield losses in 6 different cul ti vars under conditions of 

artificial inoculation in the· field with Sarocladium oryzae varied from I. 7 Lo 

54. 7%. Blast disease of rice caused by Pvricularia grisea is the most important 

production constraint in modern rice cultivars in both the temperate and tropical 

rice-growing countries (Ou. 1985) 

About 31 diseases recorded so far to occur on rice in this country including I 0 

major diseases of rice (Miah et al., 1985. shahajahan et al .. 1987). Among this 

diseases of rice blast iPyriculana grisea), brown spot iBipotaris oryzae ). narrow 

brown spot tCercospora oryzaey; and sheath rot ( arocladium ory=ae) played 

profound role in reducing yield of rice. 

There are many causes of low yield of rice in Bangladesh or which diseases and 

pest play a major role (Fakir. I ()82 ). Rice diseases, caused by different groups or 
microorganisms are grouped into \ irus, bacteria. fungi and nematodes, I hirty six 

fungal, twenty one \ iral. six nematode diseases are recorded in rice (Ou, 1985). 

Asia 's hot and humid climate during the long and heax y monsoon season provide 

the most favorable agro ecological environment for rice cultiv at ion as well as 

disease development 
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2) Io evaluate the efficacy of fungicides on y icld of rice BRRI Dhan-40. 

(Cercospora oryzae't and sheath rot tSarocladlum oryzaei of' rice BRR.I 

Dhan-40. 

(Bipolaris oryzaei, blast (P; ricularia grisea) narrow brow n leaf spot 

follow ing objectives- 

1) I'o determine the efficacy of fungicides in controlling b1 O\' n spot 

Considering the above facts the present investigation was undertaken with the 

brown spot of rice caused by Bipolaris 01') zae, 

in a field experiment. Ihey found that propiconazolc gav e the best control or 

. 
compared propiconazole w ith other fungicides for controlling brow n spot of rice 

control sheath rot caused by Sarocladium oryzae and they obscrv cd that 

carbendazim v. as good in controlling Sarocladium m:1 za«. Percich (1989) 

and Rangasw am) (200 I) tested fungicides namely carbendazirn and mancozeb to 

disease control was obtained b) spray ing fungicide at the hoot stage. I he best 

management was reported by spray ing mancozcb and propiconnzolc. I hangasamy 

propiconazolc and other fungicide 111 field tests in Asam. India. I he most effective 

Dcka ct al. ( l 9Q6) treated rice cv. Pankaj during l oo l and I <><J2 with 
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Dodan et al. ( 1996) used propiconconazole with carbendazin. mancozeb, 

edifcnpbos and trycyclazole lo evaluate the efficacy of these fungi toxicants in 

controlling sheath rot of nee caused by Sarocladum 01J1::ae. The fungicides were 

sprayed l\\ ice at the boot stage and 15 day later. Disease incidence and grain: ield 

'A-ere recorded. Propiconazole and carbendazim significantly reduced disease 

incidence in all the seasons. The means of the pooled data for all the seasons 

revealed that Proplconazole was the most effective treatment. reducing sheath rot 

incidence by 46.So/o with a corresponding yield increase of 8 7%. 

Deka et al. (1996) treated rice cv. Pankaj during 1991 and 1992 with 

propiconazo le and other fungicide in field tests in Asam. J ndia. The most effectiv e 

disease control was found by spraying propiconazole and mencozeb at the booting 

stage or the crop. 

Kandhari et al. (2003) used benornyl, carbendazirn. ediphcnfos and hinosan 

and they reported that the combined treatments of carbendazim (0.05%) with the 

bio- control agent found best to control sheath rot disease of rice successfully. 

Rice is one of the major crop in the world. Jt suffers from many diseases. 

I'hc literatures on fungicidal management of brow n spot, blast. narrov .. brown spot 

and sheath rot are accumulated in this chapter. 

C:•IJ\J>Tf£~ 2 
REVIEW OF LlTEHATURE 
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Ahmad. M. ( 1992) reported that carbendazim. copper oxychloride and 

cdifenphos were the most inhibitor) lo spore germination of f.1 ricularia grisea. 

Carbendazirn was the best fungicide in the field followed by IRP. copper 

oxychloride and edifenphos, both in control! ing leaf and neck blast and increasing 

grain ) icld. 

Sing et al. ( 1994) evaluated 7 fungicides in a field trial against P1 ricularia 

grisea on the susceptible rice cv. Iuraori Basrnati. Tritiyclazolc and 

Propiconazole (both O. l %) were most effective in reducing neck blast and 

increasing ) ield. 

Moleui et.ul . ( 1996) evaluated some fungicides (iprodione at 0.4 liters 

a.i/ha and propiconazole at 0.126 liters a.i/ha. applied once or tw ice at the 

beginning of brown spot dcv clopmcnt in drained and undrained field. Fungicide 

treatment reduced and/or delayed the infection of Bipolaris oryzue in both soil 

condition. 

Growth ( 1996) stated that blast en used by Mugnaporthe griseo and sheath 

blight caused b) Rizoctonia ·'.ohmi could greatly reduced the ) icld and qua lit) of 

rice. I Ic described the effectiveness or Tilt (propiconazole), Benlnte (bcnornyl), 

Rov ral (iprodionc), Folicurc (rnencozcb) and quadris in disease control and on 

) ield. Tilt reduced disease and increased grain yields up to 1400 pounds/acre and 

milling yield b) 12%. 



Suryadi et al. (1991) evaluated the effectiveness o1 several fungicides 

against sheath rot and sheath blight or rice. Spraying of fungicides were done at 

tillering stage before and after panic le initiation stages respccuvely. [he degree or 
efficacy was evaluated b) using the percentage reduction of disease severity and 

the yield in each treatment. Carbcndazirn was good in controlling rice sheath rot 

and Mancozeb was good in controlling rice sheath blight. 

Grewal and kang ( 1991) reported that rice infection by Sarocladium oryzae 

was reduced most effectively by spraying with Bav istin (Carbendazirn), Topsin 

1 hiophanate-rnethyl, and Derosa! (Carbendazirn). The highest yield was obtained 

v. ith carbendazim. 

nee. 

Balardin el al. (1992) stated that one or two spray of propiconazole, 

pyroquilor, mancozeb and IBP [iprobenfos] did not give effective control of the 

complex of lungi tDrechstera, Phoma and Curvularia spp.) causing glurne spot of 

Misra et al .. (1992) tested Validacin (200 ppm), 0.25% Vitavax, 0.25 % 

captan, 0.25°·0 copper oxycloridc and 0.25° o carbendazirn + ihiram in the field to 

prevent discoloration or rice caused by seed-borne fungi. I'he fungicides were 

applied on panicles at the milk stage as pre-inoculation and post inoculation 

sprays and at 2 day s interval's None of the fungicides gave complete control or 

seed discoloration but partial control was achieved. 
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Pcrcich and I Iuor ( 1989) compared propiconazole and mancozcb for 

management of brown spot of rice and applied al 0.24 and 1.12 kg a.i.zha. 

respectively. to wild rice (Zizania polustrisy. Plants inoculated \\ irh Bipolaris 

Pcrcich ( 1989) compared different rates of application of propiconazole for 

controlling brown spot of wild rice (Li::ania palustris cv K-2). Plants were 

inoculated with conidial suspensions of Bipolaris oryzae . Propiconazole was 

applied at 124. 186 and 247 g a.i./ha at booting and heading and 24 7 and 308 g 

a.i./ha at boot only. Plants treated with 124 g a.i./ha twice or 30& g a.i./ha once did 

not have significant (P = 0.05) decreased disease severity or yield increases when 

compared with the nontreated control. Plants treated with either 186 or :!47 g 

a.i.zha at booting and heading had av. significant ) ield increases of 54 and 87%. 

respectively. Only single application of propiconazole at 24 7 g a. i./ha resulted in a 

significant ) ield increase of 61 % above the control With the exception of the 

treatments at 124 and 308 g. a/i. /ha (phytotoxic), propiconazole reduced leaf 

infection by 80. 89 and 80% on the flag, F-1 and F-2 topmost leaves. respectively. 

"hen compared with the control. 

Sunder et al. ( 1991) reported that applications of carbcndazim at disease 

Initiation and booting stage proved more effective them the 2 corresponding sprays 

of iscprothiolanc during the wet season of 1987 but in 1988. to sprays at rice 

sheath mt disease initiation and Bowering were better than sprays al disease 

initiation and booting. ·1 hree sprays of either fungicide at disease initiation. boot 

and flov v ering stages were superior to spray in any of the combinations tested in 

reducing stem rot. 



Fabrcgat et al. ( l 985) reported that in field trials aguinst P; ricularia 

oryzae lsoprothiolone at 0.8 and l.2 litre/ha a.i, gave good control and 

carbcndazim at 1 kg/ha. a.i. ensured adequate protection of the foliage. 

Murty ( 1986) tested fungicides viz hinosan (cdifcnphos), Bav istin 

(carbcndazim) and Dithane ~1-45 (Mancozeb) in 1980 and 1992. I le recorded 

significant reduction of sheath rot (Sarocladium m:v:-a<.') by spray ing Ba' istin 

( carbcndazirn) compared with untreated plots and other test chemicals. 

Vidhyasekaran, el al. ( t 987) reported that sheath rot disease caused by 

Sarocladium Ol)'=ae was completely controlled by application of carbendazim 

(Ba' istin) e\ C[) 3 or 5 days. Captafol at J. 5 or I 0 day s interval or carbendazirn 

(Ba' istin) at l 0 days intervals gave substantial protection. Fungicides sprayed at 

longer intervals were ineffective. 

orvzae resulted higher disease scv criiy and IO\\Cr ) iclds than gicidc-trcated non­ 

inoculated controls. Inoculated plants receiving I application of Propiconazole 

plus 2 of mancozeb resulted 24% higher yields than inoculated plants recciv ing I 

application of propiconazolc at either booting or heading stage. Propiconazole and 

mancozeb. indiv idually or sequentially. resulted in significant (I' 0.05) increases 

of) icld (38-120~0) compared with the inoculated but non-treated controls. 
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3.2. Selection of the Variety 

One high yielding rice variety, namely BRRl Dhan-40 was used as Lest crop. This 

variety was developed by Bangladesh Rice Research Institute (BRRl) and released 

b) National Seed Board (NSB) 111 2003 for Aman season. BRRJ Dhan 40 was 

Sher-e-Bangla Agricultural University Farm. 

Dhaka. 

Madhupur Tract (AEZ-28). 

I Iigh land. 

Deep Red Brown Terrace 'od. 

Tejgaon, 

Fairly level. 

Above flood level. 

Well drained Drainage Condition 

Topography 

Depth Height 

Soil. cries 

Agro Ecological Zone 

Land Type 

General Type 

Location 

The experiment was conducted in the Field of Sher-c-Bangla Agricultural 

Univ ersity. Dhaka during the period from July to November 2006 '1 he average 

temperature during the experimentation was 20-25° C. The common features or the 

field are given below: 

3. I. Location and Site 

Jn this chapter the details of different materials used and methodology followed 

during the experimental period are described. 

CHAPTER 3 

MATERIALS AND METllODS 



and stubbles were removed from the land . . 
help of power tiller followed by laddering in order to level the soil surface \\ eeds 

opened on 16 July 2006 and ploughed. The final ploughing was performed with the 

The land was prepared with the help of power tiller and harrow. The land was first 

3.6. Land Preparation 

when necessary. 

taken care of. Weeds were removed and irrigation was given in the seedbed as and 

seeds were SO\\n in the wet seedbed on 23 June 2006 Seedlings were properly 

was done. 10 kg phosphate and 5 kg potash was applied to the seedbed prouted 

University .. Dhaka. As the land was rich in organic matters. therefore no manuring 

in the Field Laboratory. Department of Plant Pathology. Sher-e-Bangla Agricultural 

Seedbed was prepared b) paddling the soil with the help of pow er tiller and harrow 

3.5. Preparation of seedbed and owing of seed 

before sowing in seedbed. 

of water and kept in gunny bags at room temperature for 72 hours for sprouting 

Seeds were soaked in water in a basket for 24 hours. I he seeds were then taken out 

3.4. Sprouting of seed 

3 kg seeds were collected from the BADC office at Dhaka for 160 sq. m. of land. 

3.3. Collection of seed 

2001, Adhunik dhaner chash). 

developed from a cross between IRRI 4595-4-1-15 and BR 10 (Progoti) (HRRI 

10 
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transplanted together in individual hill. 

spacing was maintained as 22 cm and that of hill was 15 cm. 2- .. seedlings "ere 

transplanted on 23 July 2006 in the main field In the field experiment, row to row 

r hirty days old seedlings were uprooted from the seedbed very carefully and then 

3.9. Transplanting of seedling 

between plots was I rn and between blocks was 1 m . . 
plots were 30 ( 10 x 3). 'I he unit plot size was 6 m2• The distance maintained 

with 3 replications. Each block comprised l 0 unit pints and total number of unit 

1 he experiment \\3S carried out in a Randomized Complete Block Design (RCBD) 

3.8. Design of experiment 

days after transplanting. 

preparation. Rest of the Urea was applied in equal two installments at 30 and 45 

All fertilizers except 2/3 Urea were incorporated w ith soil during tinal land 

740 120.56 

860 23.89 

490 13.61 

72 2.00 

Urca t N-) 

l SP (P10,) 

~IP (K.20) 

Gypsum (S) 

Zinc Sulphate (Zn) 

Fertilizers Dose/ 360 m2---r--nose/ha 
---~-t- g ~ -~L ~ ~ tkg> 

1908 53.00 

Chash.), 'J he follow ing doses o'r fertilizers were applied to the plots: 

Fertilizers were applied as per recommendation of BRRJ. 2004 (Adhunic Dhaner 

3. 7. Fertilizer application 
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chemical spraying was done in maximum tillering stage of rice plant. Every time 

chemicals. In case of control plot 'Nater was sprayed only on the plants. l'he 

with tap water. The whole surface of the plant was sprayed b) the solution of the 

plot. Each spray solution was prepared by mixing definite amount of chemicals 

Chemicals were sprayed as solution into the experimental plot except the control 

3. 12. Preparation and application of chemicals 

T10 Bordeaux mixture (CuS01. _.27 g. CuO -·- 7 g. I h0-1000 ml) 

chloride 

hloride 

ole 

ale 

ole 

ale 

11 

- -~ - - Treatments ( Trade Name) Concentration Active Ing 

- -- 
- - T 1 = Control ( untreated) 

T2- Knowin-50 \\'P 
0.2% Carbcndazit 

'- 

0.1% Difenoconz T] Score-250 EC - 
T1= Controll-5 EC 

0.1% J Iexaconaz 

- 
0.1% Propiconaz 

T;= Proude-25 re - ,_ 
0.2% Propiconaz 

T6= Tilt-250 EC 
.-- 

0.1% Mencozeb 
T7= Foticure-250 EW 

0.7% Copper oxic 
T8= Sunvit-50 WP - - -- 

0.7% 1 Copper oxi 
T9· Cupravit-50 WP 

._ - - - -- I 

= - .., - .., ') 

There were ten treatments namely : 

3.11. Treatments 

3, 10.2. Irrigation : Irrigarion was given in the field as and when necessary. 

3.10.1. Weeding : Weeding was done once on 12 August 2006. 

3.10. Interculturnl operation 
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4=6-10% leaf area affected 

3 4-5 % leaf area affected 

2= 1-3 % leaf area affected 

l = Less than I % leaf area affected 

Brown spot (0-9 scale; affected leaf area) 

0 ~o incidence 

3.13. Assessment of the disease sev erity in the field 

Sixteen plants from each unit plot were randomly selected and tagged for grading 

the severity of diseases Ihe severity of' four discases v iz. brow 11 spot. blast. narrow 

brown leaf spot and sheath rot were recorded following lRRI recommended 

grading scale (Standard Evaluation System for Rice. 1980) 'I he disease severity 

was recorded in the four growth stage of the plant namely flowering stage. milking 

stage. dough stage and maturity stage. The grades or different diseases arc gi\ en 

below: 

the chemicals \\C1e freshly prepared prior lo application and the spray t,111k was 

thorough I~ cleaned before tilling \\ ith the indiv idual spray mater ial ~pccial 

attention was given lo complete coverage of the growing plants with the chemicals. 

Adequate precautions were taken to avoid tendency of' spray materials from one 

plot to the neighboring ones 

5 = l l-15 % leaf area affected · 



Fig- I. Leaf showing brown spot symptoms 

14 
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3 l-5% leaf area affected 

l - I ess than I % leaf area affected 

Narrow brown leaf spot (0-9 scale; affected leaf area) 

0 - ~o incidence 

8=51 -75 % leaf area affected 

9=76-100% leaf area affected 

2-1-3% leaf area affected 

3 =4-5 % leaf area affected 

4=6-l 0% leaf area affected 

5 = 1 1-15 % leaf area affected 

6=16-25% leaf area affected 

7=26-50% leaf area affected 

l =- 1 ess than l % leaf area affected 

Blast (0-9 scale; affected leaf area) 

0 No incidence 

9 76~ l 00° o leaf area a ff cc led 

8=51 -75 °'u leaf area affected 

7 26-50°·0 leaf area affected 

6 l 6-25° o lcal area affected 



Fig-Z. Leaf showing blast symptoms 

In 
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Fig-3. Leaf showing narrow brown leaf spot symptoms 
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• Number of grains/hill 

• Number or panicle /hill' 

• Panicle length (cm) 

• Plant height (cm) 

yield contributing parameters were recorded: 

tagged plants of each unit plot were harvested separately. Ihe data on the following 

The crop was harvested on l l November 2006 al full ripening stage Moreover 16 

3.14. Harvesting and collection of data on yield and yield contributing 
parameters 

9=51 -100 % Sheath area affected 

7=26-50° o heath area affected 

5=6-:!5% Sheath area afTected 

3=1-5% Sheath area affected 

l = Less than I o,o Sheath area affected 

0 - No incidence 

Sheath rot (0 - 9 scale) 

9-51 -100 % leaf area affected 

7=26-50% leaf area a fleeted 

" 6-25° e leaf area affected 



l C) 

Fig-4. Plant showing sheath rot symptom 
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3.16. Anal)' is of data 

The data on different characters were subje.Cte<l to statistical analysis using analysis 

of variance lo find out the variation resulting from experimental treatments. 

Treatment means were compared by DMR 1 (Duncan 's Multiple Range lest). 

3.15. Weath er report 

I'hc data of monthly a' erage temperature. relative humidity. rainfall and sunshine 

hours were collected from weather yard. Department of Environment. \gargoan. 

<:;her-e-Bangla Nagar, Dhaka {Appendix 1 ). 

• Number of grains/panick 

• Weight of grains I hill (g) 

• \\eight orstraw'l1ill (g) 

• Weight of grains I panic le (g) 

• Weight ol thousand seeds (g) 

• Weight of grain/plot (kg) 

• Weight of straw.plot (kg) 

• Grains) ield (t/ha) 

• Straw yield (i.ha) 



Chapter4 
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fungicides. 

was found in T6 (Tilt-250 EC) which was statistically similar with all the 

brown spot was recorded in T1 (untreated control). while lo\\CSL sev crity (0.00) 

(Sunvit-Sf WP). In case of maturity stage the highest disease severity (2 75) of 

control and the lowest severity (0.00) was recorded m T6 CI ilt-250 EC) and T8 

dough stage where the highest severity (I .58) was observed in untreated 

treatment except Bordeaux mixture. The disease severity varied significantly at 

(untreated control) and the low est severity (0.00) was recorded in all fungicide 

significantly at milking stage. The highest severity ( 1.13) was observed in ·11 

stage and ranged from 0.00 to 0 48. I'he SC\ cnty of brow n spot and varied 

1 he severity of brow n spot was significant among the treatments at [lowering 

different growth stages \\.US determined and the results are presented in 'J able 1. 

l he efficacy off ungicidcs in controlling brown spot of rice (BRR! Dhan-40) at 

4.1. Efficacy of fungicides m controlling brown spot of Rice cultivar 
BRRI Dhan-40 

CHAPTER4 

RESULTS 
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I'reatmenis Disease severity grade (0-9 scales) 

- -~ 
Flowering Milking Dough Maturit v ., 

- -- - _ stage stage - slag_£___ sta~c 
T1- Control (untreated) 0.48 a 1.13 a 1.58 a 2.75 a 

- - 
T,:i- Kno\vin-50 ~·p 0.00 b 0.00 b 0.08 b 0.83 b 

1---- - -- _._ - .__ 
·r\= core-250 EC 0.00 b 0.00 b 0.17 b 

~·~~ ,___ r4= Controll-S f·C O.OOb 0.00 b 0.03 b I 0.25 b 
,..-- 

I T,= Prou<le-25 F C 0.00 b 0.00 b 0.00 b 0.17 b 

~ilt-250EC 0.00 b 0.00 b 0.00 b 
. 

0.00 b 

T Folicure-250 E Vii' 0.00 b 0.00 b 0.07 b 0. 13 b 
- - - - .._ - >- 

T8= Sunvit-50 WP 0.00 b 0.00 b 0.00 b 0.73 b -- Tq- Cupravit-Sf WP 0.00 b 0.00 b 0.25 b 0.32 b 

T10= Bordeaux mixture 0.03 b 0.06 b 0.55 b 0.70 b 

LSD (P = 0.01) 0.0743 0.743 0.635 1.027 

LSD (P = 0 05) 
I 

- 

Table 1. Efficacy of different fungicides on severity of b row n spot of Rice 
(BRR] Dh~n-40) at different growth stage 
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while lowest severity (0.17) was found in Ts (proude-25 FC). 

highest severity (2.10) of blast disease was found in T1 (untreated control), 

maturity stage the severity of blast disease ranged from 0.17 to 2.10 '' here the 

and the lowest severity (0.00) was recorded in T5 (proude-25 EC). In case of 

FW). In dough stage the highest seventy ( 1.30) was recorded in 11 (control) 

lowest severity (0.00) was recorded in Ts (proude-25 EC) and 1"7 (I ohcure-Zof) 

sev erity (0.90) in milking stage was recorded in T1 (untreated control) and the 

(proude-25 [ C), T 6 (Tilt-250 1-' C) and ·17 (Folicurc-250 F\\ ). 'l he highest 

control) and the lowest severity (0.00) was recorded in T 1 (Controll-5EC), ·15 

from 0.00 10 OA 7. The highest severity (0.4 7) was observed in T1 (untreated 

different fungicide sprayed. 1 he disease severity in flowering stage ranged 

was significant in flowering, milking. dough and maturity stages in respect of 

different growth stages are presented in Table 2. The severity or blast disease 

'I he efficacy or fungicides in controlling blast or rice (BRR! Dhan-40) at 

4.2. Efficacy of fungicides in controlling blast of Rice cultjva r RRRI Dh an- 
40 
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T 8= Sunvit-50 \\'P 0.017 b 0.17 b 0.33 b 

T9= Cuprav it-50 WP O. l 0 b 0.37 b 0.55 b 
--~--'------1-------+- 

T 1 o = Bordeaux mixtu~ ~0.10 b 0. I7 b 0.53 b 

I SD (P = 0.01) I 0.2575 0.3790 0.626 ___ __,_ -~-~ ~ -- --~ 

0.92 b 

0.27 b - 
T7= Folicure-:!50 CW 

0.00 b 

0.00 b 

- 
0.57 b 

0.00 b 

0.70 b 

1.33 ab 

0.949 

0.02 b 
0.00 

0 02 b -+~3_8 b 
0.00 b jo.02 b 

b 

b 

b 

b 

a - I 1= Control (untreated) 

I' z Knowin-Sf Vt. P 
--- 

T3= Score-250 EC 

T,.= Controll-S EC 

1'$ Proude-25 EC 

T6= nuzso EC 

, stage stage 
11 10 a 2.10 

0.22 b 0.78 

0.33 b 0.97 

0.19 b 0.32 

b 0.00 b 0.17 

Flowering Milking 
sla. __ e -1-stage 
0.47 a 0 90 a 

0.llb 0.13b 

0.18b 0.18b 

0.00 b 

vlaurrity Dough 

Disease sev erity grade (0-9 sea ks) Treatments 

Table 2. Efficacy of different fungicides on severity of blavt of rice (BRR( 
Dhan-40) at different growth stage 
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respectively. 

disease differed significantly at dough stage where the highest severity 

(} 07) was recorded in T1 (untreated control) and the lowest (0.04) severity 

was recorded in Ts (proude-25 EC) which was statistically similar '' ith all 

other fungicides. The disease seventy was also significant among the 

treatments al maturity stage. where the highest (5.06) and lowest (0.21) 

sevl!rities were recorded in 11 (untreated control) and T-; (proudc-25 EC). 

( l. l 0) was found in 11 ( untreated control) and the IO\\ est (0.00) sev erity was 

found in T7 (Folicurc-250 EW) and T9 (Cupravit-50 WP). I he severity or the 

significancly from one treatment to another. where the highest severity 

-t \VP). In case of milking stage narrow brown leaf spot severity differed 

varied from 0.00. to 0.47 where the highest severity was found in 11 

(Control) and the lowest severity was found in T.i (Controll-5EC). Ti; 

(proudc-25 l'C). T6 (Tilt-250 EC), T7 (Folicurc-250 LW) and r, (Cupravit-50 

1 he cfficacv or diftereni fungicides in controlling narrow brown leaf spot of 

13RR1 Dhan-40 at flowering, milking. dough and maturity stage were 

recorded, and the rcsu It is presented in Table 3. The SC\ erity of narrow 

brown leaf spot was significant among the treatments at flowering stage and 

.:t3. Efficacy of fungicides in controlling narrow b row n leaf spot of Rice 
cultivar BRRI Dhan-40 
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S) I 
Maturity~ 
sta_ge _ 
5.06 a 

1.18 cd 

0.59 d 
1.52 cd 

0.21 d 

0.37 ti 

0.95 cd 

1.63 cd 

2 23 be 

~~---- 

-- 
tents Disease seventy grade (0-9 scale 

-- 
flowering Milking Dough 
stage stage _ sla~ __ 

ontrol (untreated) 0.47 a 1.IOa ~7a _ 
- 
now m-50 \\ P 0.02 b 0.02 b 0.05 b -- 
~ore-250 uc 0.07 b 0.03 b 0.25 b 

- - -- - -~'-- 

ontroll-S bC 0.00 b 0.02 b 0.05 b - 
roude-25 LC 0.00 b 0.02 b 0.04 b 

- I o.os s 
__ ,_ 

ilt-250 EC' 0.00 b 0.02 b 
- =-l~-12 b olicure-250 I:\\ 0.00 b 0.00 b 

unvit-50 \VP 0 18 b 0.20 b I 0.18 b 
-- Io ss b upravit-SO \VP 0.00 b 0.00 b 

1 o.s: b 
-· 

ordeaux mixture 0.07 b 0.22 b 
-t - +o.758 P = 0.01) I 0.197 0 364 

I 

T,- Sc 

T4 C 

l5= p 

T6= r 
T7-F 

fs-S 
T9=C 

Tio= B 

1 i so < 

I'rcutn 

Table 3. Efficacy of different fungicides on SC'\ erity of narrow brown leaf spo( 
of Rice (BRRl Dhan-40) at different gr·o" th stage 
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was found in T(J (Tilt-SO EC). 

severity (0.38) was recorded in T1 (control), while the lowest severity (0 09} 

disease severity also varied sigruf icanrly among the treatments. The highest 

was statistically similar with all the fungicides. ln case of maturity stage the 

(control) and the lowest severity (0.01) was recorded in T,, (Tilt-50 EC) which 

significantly at dough stage. The highest severity (0.27) was recorded in T1 

disease were recorded 111 control (T3) plot. But the severity of sheath rot \ aried 

sheath rot did not differ significantly though the highest severities or the 

and matur rtv stages. At flowering anc.1 milking stages the scv crlty grade of 

I he sever it) grades or sheath rot were recorded at Flowering, milking. dough 

different grO\\ th stages v\ as determined and the results are presented in 'I able 4. 

I'he efficacy of fungicides irr controlling sheath rot of rice (13RR1 Dhan-40) al 

4.4. Efficacy of fungicides in controlling sheath rot of rice cul tiv a r BRRI 
Dban-40 
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11- Centro 

Ti- Know 

1'3~ Score­ 

T4- Contr 

T5 Proud 

r6- Tih-2 

T7= Folici 

f8- Sunvi 

T9:- Cupra 

T10= Bord 

LSD (P - 

1 reatrnerus 

Table 4. Effort of different fungicides on incidence of sheath rot of Rice 
(BHRI Dhan-40) at different growth stage 

. Disease severity grade (0-9 scales) 

- Flowering Milking I Dough Maturity 

- - .2!a_g_c stage I stage stage --- - 
I (untreated) 0.04 0.14 0.27 a 3.38 a 

in-50 WP 0.01 0.03 0.1 J b 0.19 b 
- ~ ·-- 

250 FC 0.06 0.08 0.14 b 0.15 b 
I • 

oll-5 L·C 0.02 0.04 I 0.10 ab 0.13 b 

c-25 uc 0.03 0.07 0.09 b 0.13 b 
- - 

50EC 0.00 0.00 0.01 b 0.09 b 
' -- 

ire-250 LV/ 0.03 0.02 0.05 b 0.16 b 
- 

t-50 WP 0.02 0.04 0.05 b 0.22 b 

\ u.so ~ p 0;02 0.03 0.04 b 0.26 ab 
~- --- 

eau: .... mixture 0.00 0.00 0.11 b 0.27 ab 
- -- ,____ 1 

0.05) N NS 0 1129 0.1435 
- 
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respectiv el). 

varied from (l9.2 I to 88.18. where the highest and lowest number of 

showed significant difference in respect of number of grams panicle \\ hich 

834.52 in 11 (Untreated control) to 1198.98 in Is (Proude-25 I l ). But treatment 

mixture to 13.90 in I 8 (sum it-50 \VP). Number of grains/hill varied from 

grains/hill. Number of panicle hill varied from 11.98 m 11 (Bordeaux 

show an) signi Ii cant effect on number of panic le /hill and number of 

length (9.47) wa recorded in 11 (untreated control). I he treatments did not 

was significantly different from other treatment and the lowest pani le 

highest paniclc length (I 0.66 cm) was recorded in I 9 (Cuprav it-50 \\ P) that 

treatment also differed significantly in respect of panicle length (cm) The 

(Sum it-50 \VP) which was statistically similar '' ith I 1, I 2 and I 1 • f he 

ntreated Control). )and 11 grains car \\BS found in I (Scorc-250 I 

( ontroll-5 I· ). Ihc lowest plant height (JO-l.Icrn) \\3::> recorded in 

250 I C) which was statistically similar \\ ith I ( core-250 I C) and 14 

plant height (cm). I he highest plant height (I l4.2cm) wa found in 16 (I ill- 

sh0\\11 in I able 5. I he treatments showed significant difterenccs in respect of 

grains panicle of rice (BRRI Dhan-40) \\HS recorded and tabulated results are 

length (cm). number of paniclc /hill. number of grains hill and number of 

4.5.Effecl of diffe.rcut funJ,!il'itks on plant J.!ro\\ th and ) icld 
contr-ibutlng chnr'acturx of ricc cultiv a r HRl~I Dlrnn-40 

ata regarding the effect o'r different fungicides on plant height (cm). paniclc 
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--l 
12.36 _J_ __ __,, 

Table 5. Efficacy of different fungicides on plant gro\\.th and yield contributing 
character of Rice (BRRT Dhan-40) 

Panicle - ~limber of I Number r Num~er of' I 
grains 

_'.'.Panic~le 
69 21 c 

85 71 ab 

L - _J 

881~ ~ 
79 98 abc 

81.39 ab 

84.07 ab 

78.~8 abc 

72.87 be 

76.68 abc 

82 23 abc 

Plant 
height (cm) length particle of grains/ 

(cm) ,'hill hill 
11= Control (untreated) I 04.4 c 9.47 c 12.14 813.52 

- ,_ - r2- Knowin-Sf \\'P 104.9 c 10.09 ab 12.81 I l 085 36 
- ,. - ·- r, Score-250 re 1 10.7 a 10.03 abc 13.81 1193.73 

- - 
T.-t Coniroll-S re 110.2 a 10.03 abc 14.26 1141.00 I 

r. Proude-25 lC 109.6 ab 10.37 ab 14.38 - -1198 941 
' ~ 

T6= rui-zso EC 114.2 a 9.943 be 14.19 1018.82 
-· 

T 1= Folicure-250 CW I 04:7 be 10.28 ab 13.37 I 099.54 
,_ - - _.._ - 
Ts· • unvit-SO ·wp 104. l c 10.13 ab 13.90 1012.60 

T9= Cupravir-Sf WP l 04.8 be 10.66 a 13.40 935.43 
;.-- - _._ 

T 10~ Bordeaux mixture 104.8 c 10.31 ab 11 98 990.68 

]Lsn <P - 0.01) 4.565 .5660 NS NS I 
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seeds was found in T1 (Untreated Control). 

statistically similar to T2• T4, T6, T7. T8 and T9• I'he lowest weight of thousand 

highest weight of thousand seeds was found in T~ (Proudc-25 I C) which was 

respect or weight of thousand seeds which varied from 20 42 g to 23.99 g. The 

in T9 (Bordeaux mixture). But the treatment showed significant difference in 

grains /pamclc the result varied from 1.64 g in T1 (Untreated control) to 1.93 g 

(. unvit-50 WP) to 114.58 gm in T3 (';core-250 EC ) and in case or weight of 

panicle In case of weight of straw/hill the result varied from 101.45 g in Ts 

did not show any significant effect on weight or straw/hill and weight of grains I 

the low est (20.01 g) was recorded in T1 (Untreated control). But the treatments 

1 he highest weight of grains I hill (25.14 g) was found in T5 (Proude-25 EC) and 

treatments showed significant differences in respect or weight of grains I hill. 

rice (BRRI Dhan-40) was recorded and results are shown in I able 6 The 

weight or straw/hill. weight of grains I panicle and weight or thousand seeds of 

:.t.6. Efficacy of different fungicides on w eight of grain~ of rice ( Bl~RI 
Dhan-40) 

Data regarding the effect of di Herem fungicides on weight of grains I hill, 
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Weight of Weight of Weight of 
grains I hill straw hill thou and 

(g ( ') seeds 
20.01 c 102 14 20 42 b 

21.61 be 103.81 1.71 2" 59 a 

24.27 ab 114.58 1.77 22.36 ab 

14 Controll-S l·C 24.15 ab l 05. 71 1.70 

106.17 1.75 

23.84 ab 105.21 1.68 

J·olicurc-250 I·\\ 23.89 ab 106.25 1.70 22.88 a 

Sunv it-50 \\ P 22.8 6 abc 101 45 1.65 

Cuprav it-50 \\IP 23.94 ab 105.21 1.80 

23.18 ab l.94 

2.853 NS t .908 

Table 6. Effect of different fungicidl's on weight of grains of Riel' ( BIU~ I Dhun- 
40) 



4.7. Efficacy of different fungicides on yield of rice (BRRJ Dhan-40) 

·1 he effect of different fungicides on grain yield (kg/plot). straw yield (kg/plot) 

and grain yield (t/ha) of nee (BRRJ Dhan-40) was recorded and results arc 

show n in Trible 7. There was significant differences among the di Ifercnt 

treatments in respect of grain yield (kg/plot). The highest grain ) ield (2.85 

kg/plot) was recorded in T<i (Tilt-125 EC) and the lowest (2 28 kg/plot) was 

found in T1 (Untreated control). The treatments also show significant effect 

on straw yieldtkg/plot). where the highest straw yield (9.82kg/plot) was 

recorded in T6 (Tilt-125 1 C) and the lowest (6.85 kg/plot) was found in I 1 

(Untreated control). The grain yield of rice (t/ha) differed significantly among 

the treatments, where the highest yield of 4. 75 ton/ha was found in T6 (Tilt- 

125 LC) which was statistically similar to T8 (Sunvir- 50 WP) and the low est 

yield of 3.39 ton/ha was found in T1 (Untreated control). The treatment ·16 

(Tih-125 [C) increased 40.12 % grain yield O\ er untreated control. 



8.145 be 4.28 ab 

1.422 -ro 9943 

8.65 ab 4.50 ab 

9.07ab 

9.28ab 

8.82 ab 

9.82 a 

9.37 ab 

8.77 ab 

6.85 c 

9.13 ab 

36.88 

32.75 

26.26 

4.64 a 

4.75 a 40.12 

4.24 ab 25.08 

4.19 ab 23.6 

4.47 ab 31 86 

194 a-b ~.23 

4.1 l ab 24. 19 

3.39 b 

Percent grain 
yield increased 
over untreated 

control 
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Straw yield 1 Grain yield 
(kg/plot) (t/ha) 

cd 

c 

cd 

d 

c 

cd 

1eld 
ot) 

- 
T7= Folicure 

T8= Sunvit-S 

T9= Cupravi 

T 10- 13orclea 

I SD (P = 0.0 

T,= Score-25 

T-1= Control! 

T5= Proude-2 

T6--= rilt-250 

- 
T2- Knowin- 

- 
Grainy 

(kg/pl 

untreated) 2.28 d 
_.,_ 

50 WP 2.51 ab 
- 

0 EC 2.68 ab 

-5 EC 2.37 cd 

5 EC 2.47 be 

EC 2.85 a 

-250 F\\' 2.55 ab 
- 
0 \VP 2.78 ab 

t-50 \.\'P 2.70 ab 
- - 

ux mixture 2.56 ab 

5) 0.302 

Treatments 

Table 7. Effect of different fungicides on yield of Rice (BRRI Dhan-40) 
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From this result it was observed that all the fungicides were effective in reducing 

the severity of brown spot at flowering. milking. dough and maturity stage 

compared to untreated plots. Percich (1989) reported that the application or 
Propiconazole decreased disease severity or brown spot in wild nee when 

compared with the non-treated control plot. Moleui et al. ( 1996) reported that 

fungicide treatment (Propiconazole at 0 126 liters a.i./ha) reduced and/or 

delayed the infection of Bipolaris oryzae . The effect of Bordeaux mixture was 

not so strong at flowering stage because the chemical showed its effect 

normally 10-12 days after application on plants. Schloesser ( 1997) reported 

that activation of inducing chemicals need 7 days after its application. 

'J he present inv cstigation has been conducted to evaluate the effect of different 

fungicides in controlling some foliar diseases ol rice viz. brown spot. blast. 

narrow brown leaf spot and' sheath rot with increasing the grain yield. ·1 he 

experiment was conducted under field condition during the period from July Lo 

Nm ember 2006. The selected chemicals were KnO\\. in-50 WP ( 0.2%). '>c.ore-250 

EC ( 0.1%). Controll-S EC t 0.1%), Proude-25 FC ( 0.1%), Tih-250 EC ( 0.2%), 

JJolicure-250 EW ( 0.1%). Sunvit-50 \VP ( 0.7%), Cupravit-Sf \\ P ( 0.7%) and 

Bordeaux mixture were sprayed at maximum tillering stage of the crop. 

CHAPTERS 

DISCUSSION 
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1 bough the sev erity of blast increased with age of plant but the effect of Till 

250 EC was better to decrease its sev erity Fabregat el al. ( 1995) reported that 

Propiconazole at 0.8 and 1.2 litre/ha a.i. gave good control and carbzndazim at I 

kg/ha. a.i. ensured adequate protection of the foliage. Ram et al. ( 1994) ev aluated 7 

fungicides in a field trial against Pyricularia aryzae on the susceptible rice cv. 

Taraori Basrnati. Tricyclazole and propiconazole (both 0.1 %) were the most 

From this result it has been found that all the fungicides were el fective in reducing 

the ~t:Vl.!ril) of narrow brown leaf' spot al (lowering, milking. dough and maturity 

stage compared to untreated control plots. rilt-250 EC (Propicouazole) is more 

effective chemical to reduce the severity of narrow brown leaf spot compared 

to untreated control plot T~ (Proude-Zf EC) was also effective chemical but 

this effect was not better th0an Tilt-250 EC. Though the severity of narrow 

brown leaf spot was gradually increased from flowering to maturity stage but 

the fungicidal treatments ga \ e better results compared to untreated control plot 

of rice (BRRI Dhan-40). The effect of Till-250 EC in controlling narrox 

brown leaf spot was better than other treatments at maturity stages Ahmed et 

al. ( 1988) tested propiconazole with other fungicides in a field experiment in 

Bangladesh for controlling some major diseases or rice and they found that 

propiconazole gave the best control of narrow brown leaf spot of rice caused 

by ( 'ercospora oryzae. 
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Plant height. panic le length and number of grams/particle \ aried signi ficant ly 

among the treatment used. 1 he treatments 'I 6 (Tilt-250 EC). r. ( core-250 EC) 

and 14 (Controll-S [·C) significantly increased plant height though 'I ilt-250 I C gave 

better result compared to others but 1s (Sunvit-50 \VP), T., (Knowin-Su \VP) and T10 

(Bordeaux mixture) did not show any marked effect on u. In case of particle length 

fungicides had significant effect compared to untreated but Cupravit-50 \.\ P showed 

best effect on paniclc length. There was no significant effect of fungicides on number 

At flowering and milking stage no significant effect of fungicides was found in 

controlling sheath rot of rice. I he effect of Till-250 bC (Propiconazole) was 

heller compared to other fungicides. ·1 hough the disease increased with age or 
plum but the effect of Till 250 l:C was better to decrease sheath rot severity. 

Dodan et al. ( 1996) reported the efficiency of propicoriazoie in controlling 

sheath rot of rice caused b) Sarocladium oryzae. The fungicide was spray ed at 

the pre-flowering stage. Propiconazole significantly reduced disease in all 

the seasons. The means of the polled data for all the seasons revealed that 

propiconazoic was the most effective treatment, reducing sheath rot incidence 

by 46.5%. But in the present study Till was best for controlling sheath rot or 

rice BRRI Dhan-40. 

found that propiconazoie was the most effective treatment 111 reducing blast 

incidence. 
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From the present investigations it has been found that nee naturally got infected by 

brow n spot. blast. narrow brown leal spot and sheath rot that ma) be controlled by 

spraying different fungicides Tilt-250 CC (Propiconazole) showed relatively 

good result against some major foliar diseases namely brown spot. blast. 

narrow brow n leaf spot and sheath rot of rice (BRRI Dhan-40) and increased 

yield. 

From present study it has been observed that all the fungicides were effective 

except Know in-50 \VP to mcrease weight of grains per hill compared to untreated 

plot, hut Proudc-25 EC was more effective than other fungicides. In case of weight 

of straw per hill. weight of grain per panicle and wt. or straw per plot. fungicides 

gave no significant difference compared to untreated plot But significant effect of 

fungicides were found on weight. of thousand seeds. Plot wise grain yield and 

Grain) icld (ton/ha) of BRRI Dhan-40. Prom this result it was observed that all the 

fungicides were effective to increase weight of thousand seeds grain yield (ton/ha) 

Tilt-250 LC (Propiconazole) showed better result than the other fungicides. 

The treatment T6 increased 40.12 % grain yield over untreated control. 

of panicle hill and number of gm ins/hill. In case of number of grains/ panic le Scon:-250 

EC ga' c better result than the other fungicides. 
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or narrow brown leaf spot at flowering. milking, dough and maturitv stage 

It was also observed that all the fungicides were effective in reducing the severity 

significantly over untreated control. 

control. T5 (Proude-25 EC) was also effective chemical to reduce the disease 

effecuve chemical to reduce the severity of brown spot compared to untreated 

compared to untreated control where Tilt-250 L C (Proprconazole) was more 

the severity of brown spot at flowering. milking. dough and maturity stage 

From this result it was observed that all the fungicides were effectiv e in reducing 

Bordeaux Mixture. 

folicure-250 EW @ 0.1 %. Sunvit-Sf v\ P @ 0.7%, Cupravil-50 \VP a 0.7% and 

EC co O. l %, Controll-S EC ~ 0.1 %. Proude-25 EC'!!,;, 0.1 %. Tilt-250 l~C@ 0.2%. 

maximum tillering stage. The fungicides are Knowin-Su WP a, 0.2%. ()corc-250 

with normal agronomic practices and were sprayed with different fungicides al 

Agricultural University. Dhaka, during the period from July to November. 2006 

cultivation in world wide. ORRl Dhan-40 was grown in the Field oI her-e-Bangla 

u1:1 ::ae) and sheath rot (Sarocladium oryzaey which cause serious damages in rice 

tBipolaris oryzaei, blast tPyricularia grisea), narrow brown leaf spot (Cercospora 

fungicides against some foliar diseases of BR.RI Ohan- 40. namely brown spot 

Present investigation had been conducted to evaluate the efficacv of di lferent , 

SUMMARY AND CONCLUSION 

CllAPTER 6 
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More studies are required to find out the effect or fungicides with Till-250 EC and 

other fungicides in controlling disease of rice in different season with different 

variety and under different agro-ecological zones in the country. 

Plant height. panicle length and number or grains/panicle varied significantly 

among the treatment used. From this result it was observed that all the fungicides 

showed significant effect in reducing the diseases over control (untreated). The 

effect of Tilt-250 EC and Proude-25 EC were better than the other fungicides in 

controlling diseases with increasing yield and ) ield contributing characters. Tilt- 

250 EC increased grain yield of BRR.I Dhan-40 by 40.12% over control 

(untreated), 

compared to untreated control, Tilt-250 l C (Propicouazole) was more effective 

chemical to reduce the severity of narrow brown leaf spot compared lo 

untreated control. f-; (Proudc-Zf l.:.C) was also effective chemical for controlling 

narrow brown leaf spot All the fungicides significantly reduced the severity of 

blast or rice compared Lo untreated plot where Tilt-250 f C (Propiconazole) 

resulted best performance to control the disease. Similarly, the severity of 

sheath rot significantly reduced by spraying the fungicides over untreated 

control al dough and maturitv stage where the efficacy of Tih-250 EC in 

controlling the disease was comparatively higher over untreated control. 
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'ource · Dhaka mctrological center 

ton th Air temperature (° C) Rll(0o) I otal rainfall 
taximum ~ 1inimum (mm) 

lune 06 "'1.40 26.80 () l 27<) 

Jul) 06 31.52 25. 5 88 21~ 

28.25 24.55 82 165 

September 06 26.20 24.15 73 117 

tober 06 26.70 21.13 89 41 

22.00 20 15 87 00 

vppcndix I. ~ lonthly average temperature, relative humidity and total rainfall of 
the ex per imenial site during the period 1 ram June to O\ ember 200<> 
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