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EFFECT OF NEEM AND SOME OTHER PLANT EXTRACTS 
ON YELLOW MITE OF JUTE, POLYPHAGOTARSONEMUS 

L44TUS (BANKS) 

BY 

MD. DELWAR HOSSIN 

THESIS ABSTRACT 

fhe experiment was conducted to evaluate the effectiveness of neem and some 

other plant extracts against yellow mite of jute, Pophagoiarsonernus laws 

(Banks) at the Jute Agriculture Experimental Station (JAES). Manikgonj. 

Bangladesh. Green and dry neem leaf, turmeric powder. garlic, mehogoni seed, 

green ailmonda leaf and neem oil were tested against the pest in this 

experiment. Among the difièrent plant materials neem oil showed the best 

performance in reducing yellow mite population and increased number of 

leaves plant". stem height base diameter and yield of jute. Mehogoni seed 

extract also showed the similar efficacy against the yellow mite of jute. Green 

and dry neem leaf extracts, turmeric powder and garlic paste also significantly 

reduced the mite infestation but their efficacy was unsatisfactory. Neern oil and 

mehogoni seed extract might be used for the control of yellow mite but it needs 

to explore the toxic compound of mehogoni seed. 
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CHAPTER I 

INTRODUCTION 

Jute (Corchorus capsularis L. and Corchorus olitorius L.) is the most 

important cash crop in Bangladesh. Jute fibre is extensively used all over the 

world for its versatility, durability and fineness. It is also for the production 

of newsprint paper, carpet, hessians, gunny bags, ropes. juton etc. Now a day, 

jute sticks are used in making partex. Nevertheless, our agricultural 

community is dependent to a large extent on jute and jute products. 

Jute is mostly grown in the Indo-Bangladesh region and in some countries of the 

South East Asia. It ranks second only to cotton among all the natural fibers in 

production. With respect to production, Bangladesh ranks second among the jute 

growing countries of the world. The land and climatic conditions of Bangladesh 

are congenial to the production of good quality of jute. Two species, C. 

capsular/s L. and C. olitorius L. are cultivated for fibre. In Bangladesh, about 

408089.06 hectares of land were tinder jute cultivation for the year of 2006 and 

total yield was 4375580 bales (BBS 2006). 

Jute is liable to damage by about 40 species of insects and mites at all stages of 

the growth from seedling to harvest (Kabir 1975). Among them yellow mite 

Polyphagolarsonernus lotus (Banks) is one of the most common and a serious 

pest ofjute (C'orchorus spp.). In Bangladesh, jute crop is frequently attacked by 

yellow mite, and as a result of its infestation, the plant is very much affected. 

About 38% loss in fibre yield by yellow mite was estimated under field 

condition (Kabir 1975). The yellow mite ofjute commonly known as yellow tea 
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mite is a very destructive pest and causes damage to both fibre and seed crops. 

Its damage is better known as 'Telenga' or 'Telchita' disease in Bangladesh. It 

appears on jute at the end of April when the plants arc about one foot tall. The 

damage of the terminal shoots is seldom visible before June. Initial mite attacks 

are usually seen near dwellings and shady places of leaves. It seems that the mite 

is carried from plot to plot of the jute planting by wind. The adult mites also play 

an important role in the dispersal and distribution by carrying female nymphs to 

younger leaves. The nymphs are held above the male's body by means of a 

sucker like organ near the tip of posterior terminus. Both yield and quality of 

fibre are reduced due to attack of this pest. 

Management of mite is based mainly on its chemical control. But the use of 

chemical acaricides may cause pest resurgence and their residual effect resulting 

in environmental, social and other problems. To minimize the use of these in 

mite control programmes, alternative substances are now strongly felt in many 

developed countries. The biologically active natural plant products can play a 

significant role in this regard. These products may help to keep the drawbacks of 

conventional methods within bounds. Plant products are environmentally safe, 

less hazardous, less expensive, biodegradable and readily available. 

Many plants exhibiting pesticidal properties have been known since time 

immemorial. Among the botanical insecticides pyrethroids, rotenoids, 

nicotinoids and unsaturated isobutyl amides have been studied extensively and 

information relating to structure-activity relationships of these compounds is 

now well documented Crosby (1971). Over the past 50 years, more than 2000 
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plant species belonging to dillèrent Ibmilies and genera have been reported to 

contain toxic compounds and a multitude of chemical compounds possessing 

diverse and novel types of structural patterns being isolated from various plants 

(Adityachaudhury ci aL 1985). In recent years the derivatives of neem 

(Azadirachia indica) have come under close scrutiny of scientist around the 

world as the most promising source of natural insecticides (Saxena 1989). 

However, reports on the use of neem oil in jute pest management are scanty in 

Bangladesh. Neem has been reported to have antifeedant. repellent, toxicant. 

insect growth inhibitors, chemosterillant and anti oviposition activity (Gujar 

1997). 

In Bang]adesh, few studies have been conducted on the efficacy of neem and 

other plant extracts against yellow mite attack. Therefore, an attempt has been 

made to provide information for using plant materials as input for the control of 

yellow mite. Thus, the study was undertaken to fulfill the following objectives: 

> To evaluate the efficacy of different plant materials against yellow mite of 

jute, 

> To delermine the effect ol'different plant materials on growth and yield of 

jute against yellow mite attack, 

> To find out the promising plant materials for the control of jute yellow 

mite. 
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CHEPTAR II 

REVIEW OF LITERATURE 

Works with the neem and other plant extracts for the control of jute mites in 

Bang1adeth and elsewhere are very scanty. Literatures cited below reveal some 

information about the use of different plant extract in Bangladesh and other 

countries against important insects and mites. 

2.1 Effect of different plant extracts for controlling mite pest 

Banu (2007) conducted an experiment to compare some non-chemical 

approaches to control jute yellow mite and jute hairy caterpillar in greenhouse 

and field condition during 2004-2006. In greenhouse condition, double spray 

of green neem leaf extract '@ 1:20 and dry neem leaf®  1:50 was found to 

be effective and gave 74.63% and 70.83% mortality 72 h after treatment on 

potted plants. Ilowever, in field condition, double spray of green neeni leaf 

extract and dry neem leaf extract gave 67.70 % and 72.20% reduction of 

infestation 7.h  day after spray. The fibre yield was also increased by 19.9% 

(2.17 ton hi') for green leaf extract and 35.9% (2.20 ton hi') for dry neem 

leaf over the control treatment. respectively. In addition, hand picking 

method was found to he effective, easiest, economic and ceo-friendly. 

Baiu and Singh (2007) studied the effect of neem leaf extracts (dry and 

green) in green house and field condition during the period from 2003-05 

against jute yellow mite. Dry neem leaf @ 1:50 and green neem leaf @ 1:20 



gave 62% and 64% mortality, respectively. Fibre yield was increased by 

39.95% and 35.93% over the control treatment 

Pasini et al. (2003) Observed that the effect of a commercial formulation of 

neem oil at different stages of the life cycle of the red mite of paraguaytea 

showed that the formulation was efficient in controlling adults. Azadirachiin 

also affected the fecundity of the female mites. 

Palaniswamy and Ragini (2003) sprayed 5% aqueous extracts of Adathoda 

vasica. Vi/ex negundo, Azadirachta indica, Aristolochia bracteata, Lippia 

nodi (flora, Argemone inexicana sansevieria sp. and Aloe sp. on chillics 30 days 

after transplanling in Taniil Nadu, India. The poIyphagotersonernzs to/us 

populations were reduced and Aloe sp. also recorded to be the lowest 

population at 0.67 mites leaf l 

Sanguanpong and Schmuttercr (1992) found that pentane extract and cold 

pressed neem oil reduced the fecundity of the mites on treated plants and the 

survival of nymph hatched from treated eggs. Application of pentane extract or 

neem oil in sublethal concentration caused growth disrupting effects on the 

nymphal stages and ovicidal effects. 

Pandc et at (1987) they found neem leaf extract 1% and neem seed carnal 5% 

to be effective against tetranychus neocaledonicus and Telranychus urticae 

respectively. 
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2.2 Effect of different plant extracts on different insect 
pests 

Prasad etal. (2007) field experimental results of spraying of neem oil at 2.0% 

gave average fibre yield of 2.88 and 2.76 tonnes/ha. respectively, which were 

significantly superior to farmers' practice (2.06 tonnes/ha) and untreated 

control (1.79 tonnes/ha). The average incidence of semilooper (Anornis 

.cabulffera). stem weevil (Apion corchori), ash weevil and yellow mite 

(Polyphagotarsonernus lotus) as well as stem rot and root rot diseases (caused 

by Macrophomina phaseolina) in these treatments were significantly low in 

comparison to farmers practice and untreated control. 

Islam (2006) conducted the experiment on the exploration of plant materials 

extracts for the control of jute yellow mite. Polyp/wgoiarsonernus lotus 

(Banks) was conducted at the Department of Entomology. Bangladesh Jute 

Research Institute, Manik Mia Avenue, Dhaka. during the period from May to 

August, 2005. The treatments were green neem leaf extract (I : 10), green neem 

leaf exlract(1:20). neem oil 1%. neem oil 0.5%, onion bulb extract (1:10), 

onion bulb extract (1:20), green mahua leaf extract (1:10), green mahua leaf 

extract (1:20), green nayantara leaf extract (I : 10), green nayantara leaf extract 

(1:20), green karabi leaf extract (1:10), green karabi leaf extract (1:20) and 

untreated control. Neem oil was emulsified at 0.5 and 1.0% with 0.1% 

Nikalin. The minimum number of yellow mite was observed in T3  (neem oil 

at 1%) during all stages of the plant and it reduced the height percent of mite 

population over control. Neem oil (1%) significantly reduced the 



population of yellow mite, increased plant height and numbers of leaves per 

plant and decreased the number of increased leaves 

Jagjeet et aL (2005) treated pigeon pea seeds with 11 seed protectants, i.e. 

neem seed kernel powder at 20g, neem oil at 10 ml, mustarded oil and 

groundnut oil each at 7.Snil, turmeric powder at 3.5g, mustard oil + turmeric 

powder at 3.75m1+1.758, groundnut oil +turmeric powder at 3.75m1+1.75g 

each per one kg of seed, covering 4m with each of seed, dung cake ash, 

sawdust and wheat husk and mixed them with half kg of seed by shaking it 

manually. All the seed protectants, except for sawdust and turmeric powder, 

recorded significantly higher adult mortality than the control after the first day 

of treatment. Neem oil was effective (64.33% adult mortality) up to 35 DAT 

and it were followed by mustered oil + turmeric powder, which recorded only 

16.33% adult mortality while other treatments were not effective. 

Das and Sing (2005) Field experiments were conducted for the intewated 

management of jute pests by integrating cultural practices and minimum use of 

pesticides. Among the pesticides, three chemical pesticides and three non-

chemical pesticides were sprayed twice against stem weevil Apion corchori, 

yellow mite Polyphagozarsonemus laws and jute semilooper ,4nomis 

sabu/(/ira. Endosulfan (0.075% a. i.) was most effective against all the major 

pests of jute. Among the non-chemical treatments, neem oil and Bacillus 

thuringiensis could control jute semilooper better than ehirata (Swertia chirata) 

extract. 

7 



Hath and Chakraborty (2004) conducted an experiment under various 

inteated systems fbi' the control of insects, mites and diseases of jute (cv. 

JRO-524) were evaluated in Cooch Behar, India. The treatments consisted of 

control measures against diseases only (Ti; soil pH was maintained at 5.6-6.0, 

organic manure was applied at 5 tlha during sowing, seed treatment with 2 g 

Bavistin [carbendaziml/kg, application of 1.5 g Bavistin/litre of water when the 

disease incidence reached 2%. and application of Trichoderma viride to soil at 

I 2x ]06 spores/mI during sowing), against pests only (T2; application of 4 ml 

neem oil/litre of water at 6 weeks after sowing and application of endosulfan at 

I mlllitre of water + Beauveria bassiana at 107 spores/mI at 10 weeks after 

sowing) or against both diseases and pests (T3; T1  + T2); recommended practice 

(T4; seed treatment with 2 g Bavistin/kg of seeds followed by the foliar 

application of 1.5 g Bavistin/litre of water at 60-90 days after sowing, and 

application of 2 ml endosulfan/litre of water at 6-7 weeks after sowing 

followed by 2 sprays applied at 15-week intervals); and control (Ti; no control 

measure was adopted). i'4 was the most effective against pests, as it resulted in 

the lowest percentage of leaf damage caused by semilooper Anornis 

sabul(fera; 9.23%), Bihar hairy caterpillar (Diacrisia obliqua [Spilarciia 

obliqua]; 7.13%) and yellow mite (Po/yphagotarsonernus la/us; 10.98%). The 

lowest percentage of plants (2.23%) infected by stem rot (caused by 

Macrophomina phaseolina) was recorded for 'I's. The highest fibre yields were 

obtained with T3 (30.85 quintal/ha) and T4 (30.29 quintalTha). 



Prasad ci al. (2004) evaluated neem products against yellow stem borer, 

Scirpophagn incertulas on deep water rice and found significantly better than 

the untreated control. Neemgold Liquid at 2.0% was the most effective neem 

product and was at par with the standard insecticide, as it recorded very low 

damage percentage (1.4, 1.6 and 3.8%) and higher yield (13.86. 11.89 and 

24.24 q/ha) in 1995, 1996 and 1997, respectively. 

Zhu ci al. (2004) observed biological activity of azadirachtin on rice stem 

borer, Chilo suppressa/is. After fceding on water-oats treated with 0.75 and 

0.50mg azadirachtin/litre, the third instar larvae were completely dead in 3 and 

6 days respectively. Mortality of the newly hatched C.suppressaiis reached 

100% within 24h after treatment with 6,3, and 2mg azadirachtin/litre. 

Al Maisary ci at (2004) examined the effect of neem oil on the 2nd and 4th 

instars and eggs of Culex pipiens under laboratory condition. 46.98% of C 

pipiens were killed upon exposure to 1000ppm of neem oil. The lower 

concentration (lOppni, 1 OOppm) showed little efficiency on the eggs. The 

continuous treatment of the 2nd and 4th  instars with neem oil (lOOppm) caused 

high mortality and complete inhibition of the formulation of mathre instars. It 

is concluded that in general, exposure to neem oil for a short period (24 and 48 

hours) is less effective as compared with continuous. 

Pasini ci at (2003) showed that the 2% formulation of ncem oil was efficient in 

controlling the adults of red mite of Paraguay tea. Az.adirachtin also affected 

the fecundity of the female mites. 



Ncerja and Saroj (2003) investigated that the efficacy of fresh neem oil in 

controlling Apis proxima on Indian mustard. Mustard leaves were dipped in 

fresh neem oil at 2, 1, 0.5, 0.25, and 0.125% and fed to the larvae. Mortality 

was observed alter 241i of cxposure. Pupation was minimum at 2% neem oil, 

while this was maximum with 0.125% neem oil. Pupation and adult emergence 

decreased with increasing neem oil concentration. 

Ogemah et al. (2003) observed that neem seed oil at high doses caused more 

than 80% mortality compared with 4% in the control. Insect population 

increase was completely inhibited by the doses of more than 7.SmlIkg 

(Approx. 22.5mg azadirachtin A/kg maize) of neem oil and 3mg of 

azadirachtin A1kg maize of Neem AzaJ PC KG 01. Neem oil caused larval 

mortality in their early developmental stages within the grains. 

Rahman ci. aL (2003) conducted an experiment to evaluate five indigenous 

plants seed oils viz. Castor, Neem, Pithraj, Safflower and Sesame at 

concentration of 1, 2, 3, 4, and 5% revealed that al the plant seed oils have 

grain protectant value against lesser meal worm. The results showed that 

sesame and neem oil were more effective than Castor. Pithraj.. and Safflower 

oils. The tested seed oils provided good protection for wheat grains. 

Eungwijarupanya c/ al. (2002) tested neem extracts containing 0. I 85% 

azadirachtin at 3 concentrations lOOmI, 200m1 and 300m1 diluted in 5 litres 

of water, These were applied using a thermal fogger to a 15 years old teak 

(Tectona grant/is) for control of teak defoliator. Nyhiaca puera. After 

application larvae were collected and reared in the laboratory to observed 
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mortality. One day after fogging mortality started to increase for these treated 

with 200m] and 300m1/51- concentrations and all larvae died within 6 days 

when treated with 300mlf51.. 

Padmasheela and Dclvi (2002) tested a commercial formulation of neem oil 

EC (Nimbex. 0.03%) at different concentration viz. 25ppni, 50 ppm, 75 pmm. 

and 100 ppm for mortality effects against grubs of Oryctes rhinoceros (a 

coconut pest) at laboratory conditions. In feeding toxicity test, neem oil at 

concentrations of 50 ppm, 75ppm, and lOOppm caused 20%, 45% and 90% 

mortality respectively on exposure up to 96 th per day and 100 ppm caused 

90.67% mortality of O'yctes rhinoceros grubs. 

Malinowaki (2002) tested oil from Azadirachia indica, M. azadirach, 

Cymbopogon citrates and Geranium in the laboratory to evaluate their effect 

on (Joccinella undecimpunctata and Aphis gossypii. Geranium sp. Neem oil 

was more repellent to A. gossypii than the others for antifeedant. 

Qureshi etal. (2002) investigated the direct effect of neem extracts on the adult 

glass beetle, Costelytra zealandica where laboratory bioassay showed that 

neem caused only low mortality even at the highest dose. 

Kamiakar and Bhole (2001) observed the efficacy and persistent toxicity of 

some neem products- neem oil, and nimbicidine against adult of Epilachna 

dodecastigma, the treatments with 2% neem oil and 2% nimbicidine resulted 

90.69% and 71.90% mortality respectively. 

Shaminathan and Jayaraj (2001) conducted two experiments to evaluated 
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botanical pesticides like !pomoea leaf extracts. neem oil and madhuca oil (at 

0.3% or 3.0% each) against Perrisia virgo/a. The leaf dip method was used in 

both experiments and pest mortality was recorded at 24h, 48h, 72h after 

treatments. In experiments 1, treatments with 3% neem oil recorded the highest 

mortality (43.13%). Ncem recorded 50% mortality al 72k and in experiment 2, at 

48h, fortified (0.3%) nccm oil recorded a maximum mortality of 49.3% and at 

72h, fortified neem recorded 63.6% mortality. 

Arcos etal. (200 1 ) conducted that the effect of neem oil was evaluated by using 

concentrations of 0.5, 1.0, 1.5, 2.0, and 3.0%. They mainly showed that 

mortality recorded by ingestion was attributed to starvation. Filter paper soaked 

with neem oil inhibited feeding of 1. marginipennis. 

Ranjana et al. (2000) tested five plant extracts from Azadirachtin indica karnels, 

Bulbs of Atliu,n salivum, Citrus sinensis reeh, Citrus /imm peels and Mangrjèra 

indica leaves each having three concentration (1%. 1.5% and 2%) against pulse 

beetle. C. maculanis. The petroleum ether extract of neem kernel was most 

effective as 1.5% and 2% level showed 50% and 61.11% mortality. 

Sharma (1999) reported that neem seed (Azadirach/in indica) kernel powder at 

4% and neem leaf powder at 5% protected maize for 5 moths against 

Sitoph i/us oryzae, Silo troga cerealella. Rhyzopertha dom in/ca and 

Trogoderma granarium. Neem oil (Neembicidine 2%) effectively reduced the 

emergence ofF 1 and F2 progeny of all the pests and completely protected maize 

up to 9 moths and suggested that neem products can be mixed with stored maize 

to protect the grains up to 9 months from the attack of this major pest. 
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Reddy ci at. (1999) stated that application of neem oil (Azadirachtin), Karanja 

oil ('Pongamia glubra), Mahua oil (Mac/h twa lalifulia) and palmolein oil 

(Elacis gaineenis) at dosages of 0.5% and 1 .0% level effectively protected 

green gram from C.chinensis. Neem oil at 1% level was the best protected 

Ihllowed by palmolein. Karanja and mahua oils. These oils also exhibited 

contact toxicity and no adults could survive in neem treated green gram at 5% 

concentration. 

Mayahini (1997) studied the efficacy of neem bark decoction, neem based 

chemicals and neem derivatives (neem oil, leaf extract and leaf decoction) 

against rice leaf folder Cnaphalocrosis medinalis. All were applied as foliar 

sprays to pot-grown rice plants. Leaf area fed by the larvae was recorded after 48 

hours. Neem bark decoction appeared to be a very effective botanical for 

controlling the rate of feeding and reducing the rate of population. 

Deka and Ha7arika(1997) observed that neem (Azadirachia indicq) seed oil 

(NSO) acted as a potential antifeedant against adult of the chrysomelid. 

Dicladispa arrnigera. Under laboratory conditions, daily consumption of 

fresh rice leaves was 1.05 g. 0.08 mg, which was reduced by 50% when leaves 

were treated with 6.46% NSO. 

Raguraman and Rajasekaran (1997) stated the effect of neem oil and neem seed 

bitters applied at different concentrations as either high volume, low volume or 

ultra volume sprays to the rice brown plants hopper. Nilaparvata lugens. All 

neem products afThcted the orientation, probing and feeding time, food ingested 

and growth and development of Nilaparvata lugen& 
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Loway el al. (1996) reported that neem (Azadirachia tndica) seed oil (NSO) 

added to nieridic diet at concentration as low as 0.0016% NSO reduced the 

fitness of C'. rosaceana resulting in longer developmental (lines, lower adult 

emergence rates and reduced egg production compared with controls. Pupation 

Was completely inhibited at concentration of 0.25 and 1.0% for larvae exposed in 

the tor 601  instar, respectively: rates as low as 0.0 16% reduced pupal weights 

and elution rates. For larvae transferred to treated diet in the 
51h  instar. 

physical abnormalities in the wings of adults occurred at a rate of 0.004% NSO 

and increased with increasing treatment rates. 

In a laboratory study Haque ci at (1996) found that when first and third instars 

larvae and adults of EpA/ac/ma dodecas/igma were expresed to 0.25, 0.50, 1 .O,or 

2.0'?/o szee,n(Azadirachia indica) oil applied on brinjal leaf discs. all the first 

instar larvae were killed at the concentrations before feeding and the feeding 

activity of third instar larvae and adults decreased with increasing oil 

concentration. 

Braman (1993) observed antifeedant effects of azadirachtin in nymphal tawny 

mole crickets. ScapierLccus vicinus Scudder, in laboratory tests. Crickets 

surviving treatment grow more slowly and tunneled less than their untreated 

counterparts. 

Islam (1993) determined the comparative eflicacy of azadirachtin. the major 

active ingredient in neem. as a feeding deterrent for six species of noetuids of 

economies importance; the black armyworm, ,4ctehia fennica Tansch. bertha 

army worm. Manestra conJIgweata Walker, variegated cutworm, Periri,vma 
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sancia Hubner, zebra caterpillar, Melancra p1110 Ham Asian armyworm. 

Spodopiera li/nra Fab. and the cabbage looper. Trichoplusia ,'ii Hubner. Fourth 

instar larvae of Spodoptera li/ura was the most sensitive to the antifeedant 

effects olazadirachtin whereas Aciebiafeimica was the least. 

Nesseh ci at. (1993) tested the repellent effect of neem oil on adults of 

Schistocerca gregaria. They found that Schistocerca gregraria consumed 

100% of the leaves of the untreated plant. while the adults started feeding on 

treated plant after 24 hours of the application. 

The antifeedant properties of the seeds of some meliaceous plants were 

reported by C.S. Foon and Q.Y.Tong (1993). In their experiments with neem 

seed oil and petroleum ether extracts of the seed kernels of two species of 

chinaberry they demonstrated their potentials as strong antifeedant against 

nymphs of brown plant hopper, Nilaparvata lugens. 

Salsoloy and Embuido (1992) evaluated neem oil for its insecticidal action on 

cotton boliworm. Flelicoverpa armigcra Hubner. The oil applied along sprayed 

on cotton and the effects were compared. Neem oil; sprayed on cotton gave poor 

control of the pest. 

Salem (1991 a) found that I OOppm concentration of neem oil extract was the 

most effective extract against larval feeding of potato tuber moth, Phthori,naea 

operculdlla Zel I. 

Salem (1991 b) tested pure necm seed oil against the cotton hollworms, 

Pectinophora gossypiella Saund and Earias ins ulana Boisd. The most active 
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concentration caused reduction in the percentage of infestation nearest to 

150 ppm. The percentages of infestation decreased with the increase of neem 

seed oil concentrations. 

Rovesti and Deseo (1990) stated that neem, (Azadirachta in(licq) and its oil, 

extracts and derivatives including a.zadirachtin are used as antifeedants, 

repellcnts, ovicides and growth regulators; they can also reduce adult fecundity 

and egg viability. 

2.3 Effect of neem oil on insect growth response 

Sudipta and Sanjib (1998) reported that larvae of rice moth. Corcyra 

cephalonica (Stainton) were maintained in neem oil (Azadirachtin, 0.03%) 

absorbed crushed jowar (sorghum) grains in four doses (0.25, 0.50. 0.75.and 1.0 

ml; each dose in 20 g of food), with an initial population of 50 newly hatched 

larvae/I 00 g of neem absorbed food in each replication. Deformed adults with a 

prolonged period of development were obtained. Growth inhibition, 

developmental disturbances and mortality increased markedly with increased 

doses. 

Lowerry ci al. (1996) reported that neem (Azadirachta indica) seed oil (NSO) 

added to meridic diet at concentration as low as 0.016% reduced pupation and 

prevented adult eclosion rate of obliqucbandcd leaf roller (Chorisloneura 

rosaseana). At a rate of 0.0016% NSO reduced the fitness of (Jhoristofieura 

rosaceana, resulting in longer devetopmcntal times, lower adult eclution rates, 

and reduced egg production compared with controls. Pupation was completely 

inhibited at concentration of 0.25 and 1.0% for larvae exposed in the fifth or 
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sixth instar. respectively: rates as low as 0.016% reduced pupal weights and 

clution rates. For larvae transferred to treated diet in the fifTh instar, physical 

abnormalities in the wings of adults occurred at a rate of 0.004% NSO and 

increased with increasing treatment rates. 

Nauman and Islam (1995) fbund that applications of 3 concentration of oil-free 

neem seed extracts to cabbage plates in cages did not deter oviposition by 

individuals of 3 species of noctuid moths, Trichoplusia sp. Peridrorna saucia 

and spodoptera ilium. 1% crude oil emulsion significantly reduced the 

proportion of eggs laid by S. lit ura on treated plants. 

Freisewinkel (1993) found the contact effects of neem oil topically sprayed on 

third instar nymph of Locusta nigratoria. In parallel experiment neem oil was 

applied directly to the abdomen of the nymphs. Feeding larvae at the 

beginning of the third instar with maize leaves treated with neem oil tested the 

effectiveness of neem oil given orally. The mortality in feeding experiments 

was much higher than in spraying or direct application experiments. Treated 

locusts showed prolonged nymphal developmental and reduced increase in 

weight. 

Nicol (1993) studies the effects the neem seed oil in third instar nymphs of 

Schisiocerca gregraria. In cages, which were sprayed with neem oil, the locust 

showed higher mortality rates, delayed nymphal development and morphogenetic 

effects of antennae, eyes and wings. Moreover, the adults derived from treated 

nymphs were smaller in size than those in the control. 
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In laboratory experiments Vcnkateswarlu ci at (1993) studied the effect of 

neem oil (0], 0.25. 0.50, LU and 1.25%) on growth and development of 

Lipaphis erysimi. At concentration of 1.0, 1.25 and 1.50% all the nymphs reared on 

treated Indian mustard leaves diet beibre reaching the adult stage. At the 

lower concentration nymphal survival, fecundity and growth index of the aphid 

decreased and developmental period increased. 

Rao ci at (1993) tested. Neemark. Biosol. Repelin and neem oil at 0.5-

3.0% against lan'ac of Spodopiera litura in the laboratory. Repellency, 

antifeedant activity and developmental period increased with increase in 

concentration of all pesticides. Adult's emergence, growth, survival, larval and 

pupal weight, number of eggs laid and hatchahility of eggs decreased with 

increase in concentration. Neem oil had the greatest effect, followed by 

Neemark, Biosol and Repelin. 

Islam (1993) stated the efficacy of az.adirachtin, the major active ingredient in 

the botanical insecticide neem, as a larval growth inhibitor and feeding 

deterrent for six species of noctuids of economic importance: the black army 

cutworm, Aciebia j'ennica, Tansch., the bertha army worm. Manu>slru cci 

fguraia Walker. the variegated cutworm, Peridroma saucia Hubner. the zebra 

caterpillar. Melanchra pieta I lam, the Asian armyworm, Spodopicra litura Fab. 

And the cabbage looper. Trichoplusia ni Hubner. When added to an artificial 

diet, azadirachtin inhibited normal growth of all species in a dose dependent 

fashion. 
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Becker er at (1992) observed that natural insecticides, neem, contains the active 

chemical azadirachhin, which disrupt the hormonal changes in Bern/s/a tahaci 

causing death during moulting. 

in laboratory experiments Schmutterer (1992) applied concentration of 10 and 

20 ppnillitre of azadirachtin. of an azadirachtin-free fraction and of 100 

ppm/litre or an enriched, formulated seed kernel extract of Azadirachia md/ca, 

against the 591 larval of Pier/es brass/cue. Application of neem products against 

young (1 st-3rd) larval instar of Pier/es brassica, which may be typical under 

practical conditions, led to the death of the caterpillars. 

Freisewinkel and Schmutterer (1991) showed that the topical application of 

neem extract at 0.25 to 1.0 mlJm2 to the 5 nymphal instars of the gregrarious 

phase of Locusts migratoria rnigratorioides led to increased mortality during 

moults, prolonged development and reduced fitness. Morphogenetic effects were 

observed on the legs, wings and antennae. A reduction in weight corresponded 

to reduced feeding activity. Color changes and supernumerary moults suggested 

tendencies towards soliterization. The earlier the nymphs treated, and the higher 

the amounts applied, the more distinct the effects. 

Salem (1991a) found that larval mortality ranged between 14.28% to 78.57% and 

the percent of eggs hatching ranged between 57.5% to 89.4%, when different 

concentratration from neem seed oil extract, were tested against the potato tuber 

moth. Ph: hori,naea operculella Zell. 

Loke et aL (1990) evaluated six concentrations (1.25. 2.25, 5.0, 10.0, 20.0, and 

40.0 percent) of neem oil in acetone, for contact toxicity against 2nd and 3rd 
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larval instars of Flute/la xylostella L. Significant mortalities of' both larval 

stages were observed with neem oil concentration of It) percent and above. 

Although the lower concentration of neem oil appeared to be sub lethal with 

regard to contact toxicity effect, physiological and growth disruptive effects. 

such as retardation of growth (prolonged), delayed adult emergence and abnormal 

adults but the effects were more pronounced in the younger instar. Subsequent 

treatment of pupae and adults of Plutella xylostella with neem oil concentrations 

of 1.25. 2.25. 5.0 And 10.0 percent showed that pupae were generally not 

affected by the concentrations tested. I lowever. male and female adult moths 

treated with 2.5 percent and higher concentrations of neem oil had significantly 

higher mortalities in 48 hours and shorter longevities than the adults in control. 

Mishra et al. (1990) reported that brinjal leaves treated with 0.025 and 0.05% 

neem oil to Epilachna vigintzoctopunczata increased the duration of life stages 

in the subsequent generation. 

Saxena (1987) found that insects fed far les, grew poorly and laid fewer 

eggs on rice plants treated with the oil, cake, extracts such as azadirachtin, 

and their formulation. Contact with or ingestion of neem seed derivatives 

disrupeted grosclh of insect pests. Neem oil alone or in combination with seed 

oil of custered apple (Artrrona Squamosa L.) was effective in reducing the 

survival of N. virescens and its transmission of grassy and ragged stunt viruses. 

Schmutterer ci al. (1984) investigated that topical application of neem oil on 

last instars N. Izigenii, S. Jth'cjfera and N. virescer:s nymphs resulted in their 
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premature death. Seventy seven to 100% mortality of S:furc(fera was caused by 

neem oil (Saxena c/ aL 1983). 

Schmutterer ci al. (1983) studied the morphogenctic elIecs of four partially 

purified fractions of neem seed extracts and two methanolic seed extracts on 

larvae of rice ear cutting caterpillar, Mythimna separates Walker. and the rice 

leaf folder, C. ,nedinalis. larvae fed for 24 hours. On rice leaf cuts dipped in 

different solution of the partially purified fractions and methanolic extracts 

exhibited pronounced development abnormalities and mortalities in succeeding 

larval instars and in pupal and adults stages. 
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CHAPTER III 

MATERIALS AND METHODS 

The experiment was carried out at the Research Station of BJRI at Manikgonj 

during the period from April to August 2008. In this chapter, the details of 

different materials used and methodology followed during the experimental 

period are described. 

3.1. Experimental site 

The research work was carried out in the experimental field of Jute Agriculture 

Experimental Station (JAES), Manikgonj during the period from April to 

August. 2008. 

3.2. Climate 

The experimental area is under the sub tropical climate. Usually the rainfall 

was heavy during Kharif season and scanty in Rabi season. The atmospheric 

temperatures increased as the growing period proceeded towards Kharif 

season. The weather conditions in crop growth period such as monthly mean 

temperature (° C), sunshine hours and humidity (%) were collected from weather 

Center of JAES, Manikgonj and mean rainfall (mm) are presented in Appendix I. 

3.3. Soil 

The experimental area belonging to the Agro-Ecological Zone (AEZ-7) "Active 

Brahmaputra and Janiuna Floodplain". The soil texture was sandy loam. 



3.4. Plot size 

The size of the individual plot was 3 m x 2.1 m. The space between plot to 

plot and line to line was 0.75 m and 0.3 m, respectively. 

3.5. Planting materials 

The variety ofjute used for the present study was Chorchorus olitorius (Variety 

09897). The seeds of this variety were collected from the Seed Department of 

Bangladesh Jute Research Institute (BJRI). Manikmia Avenue, Dhaka. 

3.6. Germination test 

Before sowing the seeds were tested for germination in the laboratory and the 

percentage of germination was found to be over 90%. 

3.7. Preparation of different plant extracts 

The procedure of preparation of different plant extracts are given below: 

3.7.1. PreparatIon of green neem leaf extract 

Fresh green neem leaves (Azadirachia indica) were collected from the 

campus of BJRI. Dhaka. The collected leaves were washed under running 

tap water. Air dried fresh 10 g of green leaves were taken into an electric 

blender with 200 ml of water. After blending, the mixture was filtered 

through fine cloth and the extracts were considered as 1: 20 neem leaf 

extract. 
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3.7.2. Preparation of dry neem leaf extract 

Green neem leaves were dried for 7 days to obtain dry neem leaves. 10 

gram of dry neem leaves were soaked in 300 ml of water for over night 

and the extracts were filtered through fine lilen cloth to get 1:30 dry neem 

leaf extract. 

3.7.3. Preparation of turmeric powder extract 

The dried turmeric (Cw-cu,na longa) was collected from Sher-e-Bangla 

Agricultural University farm. The dried turmeric was grinded by a blender. Ten 

gram of Turmeric powder was soaked in 400 ml of water for over night 

and the extracts were filtered through fine lilen cloth to get 1:40 turmeric 

powder extract. The extract was applied in the field according to the 

treatment. 

3.7.4. Preparation of garlic (A ilium sativa) paste extract 

Garlic is an important botanical to control pest. Fresh garlic was collected from 

Agargaon Bazar, Sher-e-Bangla Nagar, Ohaka. Ten gram of Garlic were 

crushed and dissolved in 300 ml of water separately for over night to get 

1:30 of Garlic pest extract. The suspensions were filtered through lilen 

cloth. It was applied in the field as per treatment. 

3.7.5. Preparation of mehogoni (Sweetinia mehogoni) seed 

extract 

The dried mehogoni seed was collected from Sher-e-Bangla Agricultural 

University farm:Fhen cleaned seeds were dried in air. Ten gram of seeds 
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were crushed and dissolved in lOOm I of water separately for over night to 

get 1:10 of mehogoni seed extract. The suspensions were filtered through 

then cloth. It was applied in the field as per treatment. 

3.7.6. Preparation of aflamonda (AUamonda cathurticci) leaf 

extract 

Allamonda is a vital botanical which is the most effective to control pest. The 

fresh leaves of this plant were collected from Shere-e- Bangla Agricultural 

University campus. The collected leaves were washed under running tap 

water. Air dried fresh 10 g of green leaves were taken into an electric 

blender with 200 ml of water. After blending, the mixture was filtered 

through fine cloth and the extracts were considered as 1: 20 allamonda leaf 

extract. It was applied in the field as per treatment. 

3.7.7. Preparation of different neem oil concentration 

Neem oil used in this experiment was collected from National Tree Fair, 

Sher-e-Bangla Nagar. Ohaka. The concentration of the collected neem oil 

was 100%. From this stock, 3% neem oil solution were prepared (3% 

neem oil , 97 parts water + 3 part oil) with adding required amount of 

distilled water. The emulsion of neem oil in water was prepared by adding 

1% liquid Nikalin detergent (emulsifier) as described by Mariappan and 

Saxena (1983). 

3.8. Land prepaxation 

The selected experimental field was opened in the first week of April 2008 
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with a power tiller and was exposed to the sun for a week for sun drying. After 

one week the land WLS harrowed. ploughed and cross-ploughed several times 

followed by laddering to obtain a good condition for the sowing ofjute seeds. 

Weeds and stubbles were removed and finally obtained a desirable tilth of soil. 

The experimental field was partitioned into the unit plots in accordance with 

the experimental layout and design. During land preparation the following 

fertilizers and its doses were applied (Nazrul 2008) 

Name 	 Dose 

Cowdung lot hi'. 

Urea 200 kg hi' 

TSP 500 kg ha" 

MP 60 kg hi' 

Zypsum 95 kg ha" 

ZnSO4  11 	kg ha4  

3.9. Seed sowing 

The seeds were sown on 20 April 2008 into the experimental field. After 3 to 4 

days the jute plants came out from the soil. 

3.10. Intercultural operation 

3.10.1. Weeding 

Three times of weeding were done at 15, 35 and 60 DAS. 

3.10.2. Irrigation 

Irrigation was done as and where necessary. 

3.10.3. Application of plant extract 

Botanical extract were applied according to the treatment. 
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3.11. Details of the treatments 

Effectiveness of 8 treatments of plant materials to reduce yellow mite 

infestation to jute plants was determined. The treatments and the contml thus 

included in the study were as follows: 

= Green neem leaf extract @ 1: 20 

12 = Dry neem leaf extract @ 1: 30 

T3  = Turmeric powder extract @ 1: 40 

T4  = Garlic paste extract @ I: 30 

T5 =Mehgoni seed extract@ I: 10 

= Allamonda leaf extract @ 1: 20 

= Neem oil 3% 

T8  = Control 

3.12. Design of experiment 

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

with three replications. 

3.13. Time of spraying 

Two times of spraying was done. The first spraying was done at 30 DAS and 

the second was done at 45 DAS. The spraying was done in the afternoon to 

avoid bright sunlight and drift caused by strong wind. 
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3.14 ExperImental observation and data collection 

Three plants were selected randomly from each pot and the effectiveness of 

each treatment in controlling mite was determined on the basis of the following 

parameters by recording data from each of the three plants. 

Number of mites after 24 hours of spraying 

Number of mites after 48 hours of spraying 

Number of mites after 72 hours of spraying 

Number of mite infested plant 

Plant height 

Number of leaves plant" 

Number of infested leaves planf' 

Number of nodes plant" 

Base diameter of plant 

Fibre yield (t ha4) 

3.15. Counting number of mites before and after spraying 

The number of white mite was counted with the help of steno-microscope before 

and after application of treatments. It was counted at 3 and 7 days after P1  spray and 

at 24 his. 48 hrs and 72 S after 2 spray of treatments application. 

3.16. Procedure of data collection 

The details of data collection on different parameters are described below: 

3.16.1. Plant height 

The height of three selected plants was measured with a meter scale from the 



ground level to the top of the plants and the mean heigM was expressed in 

centimeter. 

3.16.2. Number of leaves and mite infested leaves 

The total number of leaves from each of sampled plant was counted and the 

number of mite infested leaves also counted from each sampled plant. 

3.163. Number of nodes 

The number of nodes from each of the three selected plants pot was noted and 

the number was expressed on per plant basis. 

3.16.4. Base diameter of plant 

The base diameter of three selected plants was measured with a ribbon meter 

scale from the base of the plants and the mean diameter was expressed in 

centimeter. 

3.17. Analysis of data 

The data collected were statistically analyzed to obtain mean values of the 

treatment developed by Gomez and Gomez (1984) and to obtain the level of 

significance for analysis of variance developed by Russel (1986) using the 

MSTAT software. The treatment means were separated by Duncan's Multiple 

Range Test (DMRT). 
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CHAPTER lv 

RESULTS AND DISCUSSION 

The results on the effectiveness of different plant materials for the control of 

yellow mite. Polyphagotorsonernus lotus (Banks) in terms of reduction of mite 

population on different stages ofjute plant have been presented. The impacts of 

the plant materials on the plant characters have also been shown. 

4.1. Effect of neem and other plant extracts on Jute plant 

infestation by mite. 

The number of mite infested plant after 1 spray is shown in Table I. The 

results showed that the lowest number of mite infested plant (22.67) was found 

in T, after first spray followed by 24.33. 28.67 and 28.66 in Ti, T1  and T4. 

respectively. There was no significant difference among these treatments 

regarding this parameter. While the highest number of mite infested plant was 

found in control treatment, which significantly differ from that of the other 

treatments. Considering percent plant infestation, T7  showed the best 

performance having minimum mite infestation (11.01%). Mehogoni seed 

extract showed the similar performance having 12.71% infestation of plant. 

Similarly, after 7 days of spraying with Neem and other plant extracts, the 

lowest number of(9.0) mite infested plant was observed in T7  (neem oil), which 

was statistically identical with Mehogoni seed extract (10.33) but significantly 
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different from others (Table I). The data also express that the plant infestation is 

identical T7  and 1'5  after 7 days of spraying and they were significantly different 

from other plant extract treated plants. The number of mite infested plant and 

percent plant infestation were highest in untreated control plots (T3) after 7 days 

of spraying. 
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Table 1. Average number of mite infested plant and percent plant infestation after spraying of neem and other plants extract. 

Before 
spray 	-- 3 days after spray 	[ 7 days after spray 

Treatment No. of mite 
infestedplant 

(%) infestation No. of mite 
 infestedplant 

% infestation No. of mite 
infestedplant  

% infestation 

93.00 ab 48.76 ab 28.67be 15.15he 17.00 c 8.95be 

12 91.33ab 43.50b 33.33h - 15.87be 21.67be 10.31be 

T3 1 93.33ab 45.67ab 31.00b -__15.10 be 19.67 be 9.58 be 

14  
_ 

101.7 a 51.61 	a 28.66 	be 14.55 	bd 16.33 c 8.29 ed 

15  98.33 a 51.34 a 24.33 	c 12.71 	ed 10.33 d 5.40 de 

16 96.67 ab 50.06 a 34.67 	b 17.97 	b 	1 23.67 h 12.28 b 

17  101.7 	a 49.45 ab 22.67 	c 11.01 	d 9.00 d 4.36 e 

18 87.33 	b 45.69 ab 83.33 a 43.00 a 81.00 a 41.80 a 

CD005  9.67 5.57 5.57 3.44 5.12 3.08 

5.44 6.96 7.40 8.13 10.24 9.17 

Means followed by the same letters in a column are not significantly different at 5% leave of probability by DMRT. 

T1 	= Green neem leaf extract = 	Mehogoni seed extract 
12 	= Dry neem leaf extract 16 Allanionda leaf extract 
13 = 	Turmeric powder extract 17  Neem oil 

= 	Garlic paste extract T8  Control 
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Green neem leaf extract (Ti)  and dry neem leaf extract also showed the equat 

efficacy after 7 days of spraying. Figure I and Figure 2 illustrated the efficiency 

of neem and other plants extracts regarding the mite infestation over untreated 

control after 3 days and 7 days of spraying, respectively. All the plant material 

extracts significantly reduced the mite infestation over control. Flowever. the 

best results were found by application of neem oil (i'7) and mehogoni seed 

extracts ('f). Among the other plant extracts, garlic (T4) showed the best 

performance in reducing yellow mite infestation in jute. 

The results of the present study regarding yellow mite infestation of jute plant 

clearly demonstrated that neem oil and mehogoni seed extracts showed the best 

performance in reducing yellow jute mite population. Garlic extract also 

significantly reduced the mite infestation although, other plant extracts 

significantly reduced the mite infestation over control, and their efficacy was 

low. There is much information else when regarding this study. However the 

efficacy of neem oil and neem leaf extracts have been reported by other 

researchers against mite. Banu and Singli (2007) reported the efficacy of necm 

oil and green neem leaf extracts against yellow mite which supported this 

findings. 
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Figure 1. Average percent reduction of mite infested plant after 3 days of 

spraying with neem and other plant extracts. 

= 	Green necm leaf extract 
T2  = 	Dry neem leaf extract 
T3 = 	Turmeric powder extract 
14  = 	Garlic paste extract 
Is  = 	Mchgoni seed extract 
16 = 	Al lamonda leaf extract 
T7  = 	Neem oil 
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Figure 2. Average percent reduction of mite infested plant after 7 days of 

spraying with neem and other plant extracts. 

= 	Green neem leaf extract 
T2 	= Dry neem leaf extract 
T3 	= Turmeric powder extract 

= 	Garlic paste extract 
T5 	= Mehgoni seed extract 
T6 	= Allamonda leaf extract 
T7 	= Neom oil 
T3  = Control 
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4.2 Effect of neem and other plant extracts on population of 

yellow mite 

The effect of neem and other plant extracts on population of yellow mites was 

determined at different time intervals after spraying. The lowest number (15.00 

cm'2) of yellow mite was observed in T7  after 24 hours of spraying (Table 2), 

which was statistically identical with the T1  (I 8.67cm'2), 17 (18.33 cm'2), T 

(17.67cm'2), T4 (18.67cm'2) and significantly different from other treatments. 

The maximum number of mite was observed in untreated control T (44.00 cm' 

2) which was significantly different from the other treatments. After 48 hours of 

spraying (Table 2), the lowest (7.33 cm'2) population of mite was obtained in 

treatment 17, which was statistically similar with T (7.67 cm'2) TI  (11.00 

cm'2), 17(9.33 cm'2), 14 (10.00 cm'2), T5  (11.67 cm 2) and significantly different 

from other treatments (Table 2.). Significantly maximum number of mite was 

observed in control 'F (44.33 cm'2), which was statistically higher than other 

treatments. Similarly, after 72 hours of spraying, the number of mite was 

minimum (4.00 cm'2) in treatment 17  which was statistically similar with T, 

(6.33 cnf2), 12 (5.33 cm'2), 1'3  (6.67 cm 2). T. (5.33 cm'2), T (4.67 cm'2) and 

significantly differ from other treatments (Table 2). The control treatment had 

the maximum T (45.67 cm'2) number of mites that was significantly different 

than other treatments. 

Significant variation was observed in case of percent reduction of mite population 

at 24 hours of spraying of different plant materials (Figure 3). The percent 
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reduction of mite population was found highest in T7  which was almost identical 

with T2  (6413%) T3  (64.30%) and 1'1  (62.29%). On the other hand, the lowest 

percent reduction of mite population over control was observed in T5. Similarly, 

after 48 hours of spraying (Figure 4). T7  had better performance in percent 

reduction of mite population over control and other treatments also 

significantly reduced mite number over control. After 72 hours of spraying 

(Figure 5), neem oil at 3% concentration (1'7)  had the better performance in 

reduction of mite population over control and other treatments had significant 

effect on mite population reduction over control. Therefore, all the plant extracts 

had the significant effect in controlling mite population, but their effect was 

varied with concentration. Among different plant materials, neem oil at 3% 

concentration had the better performance for controlling mite population at all 

the three times after second spray. 
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Table 2. Mean population of yellow mite on jute leaves after different time of 

exposure under different treatments. 

Before spray - -- 	 After spray 

Treatments 
No. of mite 

cm 2  before 

spraying 

No. of mite 

cnf2  after 24 

tars 

No. of mite 

cm 2  after 48 

hrs 

No. of mite 

cm 	after 72 

hrs 

54.67 a 18.67 be 11.00 be 6.33 be 

12 51.67ab 18.33 be 12.33 b 5.33 be 

13 50.00 ab 17.67 be 9.33 	be 6.67 be 

47.67 ab - 18.67 be 10.00 be 5.33 be 

T5  41.67 b 19.67 b 11.67 b 7.00 b 

T. 43.00 h 19.67 b 7.67 	c 4.67 be 

T7  50.00 ab 15.00 c 7.33 	c 4.00 c 

Tg 46.00 ab 44.00 a 44.33 a 45.67a 

CD 0.05 9.62 4.02 4.01 2.66 

CV (%) 6.69 5.38 7.89 9.20 

Mean followed by the same letter in a column are not signilicantly different at 

5% level of probability by DMRT. 

= 	Green neern leaf extract 

T2  = 	Dry nccm leaf extract 

13  = 	Turmeric powder extract 

14  = 	Garlic paste extract 

T5 	=z Mehogoni seed extract 

16 = 	Allanionda leaf extract 

17  = 	Neem oil 

T8  Control 

0. 



Other plant extracts, green neem leaf extract at concentration of I: 2, dry,  neem 

leaf extract at concentration of I: 30, turmeric powder extract at concentration of 

1: 40, garlic paste extract at concentration of 1: 30, Mehgoni seed extract at 

concentration of I: 10 and Allamonda leaf extract at concentration of 1: 20 had 

significant etiect on controlling yellow mite ofjute. Thus, ills clear that neem oil 

at 3% concentration had the better performance for controlling mite population 

after 2nd spray. 

The results agree with the finding of Islam (2006), who showed that 1% neem 

oil and green neem leaf was very much effective for reducing mite population in 

jute. Sanguanpong and Schmutterer (1992) reported that cold pressed neem oil 

reduced the fecundity of mites on treated plants and the sun'ival of nymph 

hatched from treated eggs and thus reduced the mite population. They also 

reported that neem oil in sublethal concentration caused growth disrupting 

effects on the nymphal stage and ovicidat effects. Therefore, this finding 

supported the results obtained in the present study. 
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Figure 3. Mean percent reduction of mite population on jute leaves after24 

hours of spraying with neem and other plant extracts. 

= 	Green neem leaf extract 
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Figure 4. Mean percent reduction of mite population on jute leaves after 

48 hours of spraying with neem and other plant extracts. 

= 	(keen neem leaf extract 

= 	Dry neezn leaf extract 

1 3 	= Turmeric powder extract 

14 	= Garlic paste extract 

Ts 	= Mehogoni seed extract 
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T7 	= Neem oil 
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Figure 5. Mean percent reduction of mite population on jute leaves after 

72 hours of spraying with neem and other plant extracts. 

= 	Green neem leaf extract 

T2  = 	L)rv neern leaf extract 

= 	Tunneric powder extract 

T4  = 	Garlic paste extract 

T.5 = 	Mehogoni seed extract 

T6  = 	Allamonda leaf extract 

'F7  = 	Neem oil 

18 = 	Control 
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4.3.1 Effect of neem and other plant extracts on number of 

leaves plant-' 

The effect of neem and other plant extracts on number of leaves plant- ' at 

all three stages is presented in (Table 3). The highest number (27.00) of 

leaves was observed in T7, which was statistically similar with 1's  (25.33) 

but significantly different from other treatments at early stage of the plant. 

The lowest number (13.33) of leaves was observed in untreated control 

T. At middle stage, number of' leaves was the highest (43.67) in 1'7  but 

significantly different from other treatments. The lowest number of leaves was 

observed in control (Ta) which was significantly different from other treatments. 

Similarly, the maximum number (64.33) of leaves was observed in treatment 1' 

at the late stage of the plant growth, which was statistically different from other 

treatments. The lowest number (37.33) of leaves was observed in untreated 

control (T8), which was significantly tower than other treatments. The above 

results suggested that different plant extracts had significant effect on total number 

of leaves per plant at all stages of' plant growth. Neem oil extract had better 

performance than the other plant materials. 

Both adults and nymphs of yellow mite suck the cell sap from the tender 

leaves and infested leaves drop off from the plant due to severe infestation. As 

a result, number of leaves per plant decreases. Neem oil and other botanical 

extracts significantly decreased the mite infestation and increased the number 

of leaves per plant. The similar effect of neem against mite was found by 
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Palaniswamy et al. (2003). They reported that 5% aqueous extract of neem 

leaves reduced mite population and increased the number of leaves on chili. So, 

the findings obtained in the present study were in accordance with the above 

findings. 

4.3.2 Effect on number of infested leaves plant1  

The number of mite infested leaves plantd  at thrce different stages of the 

plant are presented in Table 3. The lowest number (1.33) of infested leaves 

was found in i'7 at early stage which was identical with T1 , T2, T3, T4  and T5. 

The highest number (5.33) of infested leaves was observed in untreated 

control (Is), which was significantly higher than other treatments. At middle 

stage of the crop growth. (Table 3) the lowest number (1.67) of infested 

leaves was observed in 1 7  and T, which was statistically similar with T1  

(2.33). T4  (2.33) and T5  (2.00). The highest number (7.00) of infested 

leaves was found in T8  treatment, which was significantly different from other 

treatments. Similarly, at the late stage minimum number (0.33) of infested 

leaves was observed in T, having no significant difference with 1, (0.67) and 

T5  (0.67) (Table 3). The maximum number (5.67) of infested leaves was 

observed in T8  which was significantly different from other treatments. 



Table 3. Mean number of total and infested leaves of jute and leaf infestation by yellow mite at different stages of the crops under 

different treatments. 

Total number of leaves Infested leaves % leaf infestation 	-- 

Treatments 

Early 
stage 

(35 DAS) 

Middle 
stage 

(80 DAS) 

Late stage 
(120 DAS) 

Early 
stage (35 

DAS) 

Middle 
stage (80 

DAS) 

Late stage 
(120 DAS) 

Early stage 
(35 DAS) 

Middle stage 
(80 DAS) 

Late stage 
(120 DAS) 

243T b 39.33 b 60.00 h 2.00 be 2.33 be 0.67 be 8.24 c - 5.99 be 1.1 lcd 
- 23.00 be 36.67 c 55.33 c 2.00 be 2.67 h 1.67 h 8.70 c 7.24 b 3.01 b 

Tj 21.33 e 34.67 ed 52.00d 2.33 be 2.67 h 1.67 b 11.07 b 7.70 h 3.19 h 
T.1  23.67 be 33.33 d 57.00 c 2.33 be 2.33 be 1.67 b 9.81 be 6.98 b - 2.93 b 
Ts 

25.33 ab 40.00 h 61.00b 1.67be 2.00be 0.67 be 6.61 c 5.00 be 1.08 cd 
18.00d 29.33e 43.67e 2.67b 1.67c 1.67h 14.95b 5.67bc 3.84h 
27.00 a 43.67 a 64.33a 1.33 e 1.67 c 0.33e 4.99c 3.80c 0.53d 

- 13.33 e 27.00 f 37.33 f 5.33 a 7.00 a 5.67 a 39.83 a 26.00 a 15.20 a 
Cl) oec 2.27 2.16 1.69 1.09 0.91 1.00 5.64 - 	2.46 -  1.08 
CV(%) 8.58 6.44 7.33 10.26 9.11 7,78 7.06 8.16 7.93 

Means followed by the same letters in a column are not significantly different at 5% level of probability by DMRT. 

DAS = Days after sowing 
T1  = 	Green neem leaf extract 
T2 = 	Dry neern leaf extract 

Turmeric powder extract 
= 	Garlic paste extract 

T5  Mehogoni seed extract 
Allamonda leaf extract 

1 7 	= Neem oil 
= Control 
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The results suggested that all the plant extracts had significant effect on 

reducing the mite attack on jute leaves but their effect varied with 

concentration of extract and type of plant materials. Neem oil at 3% 

concentration had better effect on leaf infestation by yellow mite during early, 

middle and late stages of crop growth. Mite infestation at early stage causes 

heavy damage to crop. Mite attacked mainly young leaves and tender 

shoots at early stage of the crop. Neem oil and other plant extracts 

significantly reduced mite infestation and ultimately reduced number of 

infested leaves per plant. Neem products act as antifeedant and repellent 

that reduces the mite infestation on leaves. The similar antifeedant and 

repellent effect of neem was reported by Rovesti and Deseo (1990). So the 

result observed in the present study supported the above findings and neem 

oil may be used as effective controlling agents of yellow mites. 

4.3.3. Percent leaf infestation by yellow mite 

The data (Table 3) showed that the lowest percent leaf infestation (4.99%) 

was in T7  having no significant difference with T1  (8.24%), T2  (8.70%) T.1  

(9.8 1%) and T5  (6.61%) at early stage but significantly different from other 

treatments. The highest percent of leaf infested (39,83%) was observed in 

untreated control (T3) and was significantly different from other treatments. 

At middle stage of the crop growth, the lowest percent (3.80%) leaf 

infestation was observed in '1', which was significantly similar with T1  

(5.99%). T5  (5.00%) and T6  (5.67%). The highest percent of leaf infestation 
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(39.83%) was observed in untreated control, (Ta) and significantly different 

from other treatments. At late stage of the crop growth, the lowest percent 

(0.53%) leaf infestation was observed in T7, which was significantly similar 

with T1  (1.11%) and '1'5 (1.08%) treatment and significantly different from 

other treatments. The highest percent leaf infestation (15.20%) was observed 

in untreated control, (Ta) which was significantly higher than other 

treatments. 

The results suggested that all the plant extracts had significant effect on 

leaf infestation reducing the mite attack on jute leaves but their effect 

varied with concentration of extract and type of plant materials. Neem oil at 3% 

concentration had better effect for controlling percent leaf infestation by yellow 

mite during early. middle and late stages of crop growth. Neem oil and other 

plant extracts significantly reduced mite infestation and ultimately reduced 

number of infested leaves per plant. The similar effect of neem was 

reported by Rovesti and Deseo (1990). So the result observed in the 

present study supported the above findings. 

4.3.4 Percent decrease of leaf infestation over control 

The percent reduction of mite infested leaves over control was the highest (87.31%) 

in 17  (neern oil at 3% concentration) which was significantly similar with T 

(78.87%), 12 (77.8 1%), T (75.30%) and T (82.56%) at early stage (Figure 6). 

On the other hand, the lowest percent reduction of mite infested leaves over 
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control was observed in i'3 (72.40%) which was identical with T6  (73.48%). 

Similarly, at middle, trcatmcnt T7  had better performance in percent reduction of 

mite infested leaves over control and other treatments also significantly reduced 

mite infestation over control (Figure 7). At later stage (Figure 8). neem oil at 3% 

concentration ('l'7) had the better performance in reduction of mite infestation of 

leaves over control and other treatments had significant effect on mite infestation 

reduction over control. Therefore, all the plant extracts had the significant effect 

in controlling mite infestation on leaves but their effect 	varied with 

concentration. Among different plant materials, neem oil at 3% concentration 

had better performance for controlling mite mite infestation on leaves at all 

the three stages. 

Other plant extracts, e.g. green neem leaf extract, dry neem leaf extract, 

turmeric powder extract, garlic paste extract, mehogoni seed extract and 

allamonda leaf extract had significant effect on controlling yellow mite ofjute. 

Thus, it is clear that neem oil at 3% concentration had better performance for 

controlling mite infestation on leaves. 
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Figure 6. Mean percent reduction of number of leaves ptanf' over control at 

Early stage of the crop under different freatments. 

Ti = 	Green neem leaf extract 

T2  = 	Dry neem leaf extract 

I; = 	Turmeric powder extract 

1'4  = 	Garlic paste extract 

I'j = 	Mehogoni seed extract 
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Figure 7. Mean percent reduction of number of leaves plani' over control at 

middle stage of the crop under different treatments. 

T, = 	Green neem leaf extract 

T2 = 	Dry nccm leaf extract 

13 = 	Turmeric powder extract 

T4  = 	Garlic paste extract 

T5  = 	Mehogoni seed extract 

= 	Allarnonda leaf extract 

T, = 	Neern oil 
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Figure 8. Mean percent reduction of number of leaves plant1  over control at late 

stage of the crop under different treatments. 

Ti 	= Green neem leaf extract 

T2 	= Dry neern leaf extract 

13 	= Turmeric powder extract 

T4 	= Garlic paste extract 

T5 	= Mehogoni seed extract 

T5 	= Allamonda leaf extract 

= Neem oil 

Tg = Control 
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S. Effect of different plant extracts on nodes plant-' 

The effects of different plant extracts on the number of nodes pkmf' at three 

gxowth stages of plant are presented in Table 4. At early stage, the lowest (20.00) 

number of nodes was observed iii 1'7  having no significant different with 15. 1'he 

untreated control (Ta) had the highest number (36.00) of nodes plant" which 

was significantly different from other treatments. At middle stage, it was 

observed that 17  had the lowest (35.67) number of nodes plant''. which was 

statistically identical with T5  (37.00). The untreated control, 'F8  (75.00) had the 

highest number of nodes plant-]  and it was statistically different from other 

treatments. At late stage of the crop, the lowest number (53.33) of nodes 

plant-' was observed in 17. which was statistically different from other 

treatments. The highest number of nodes was observed in control. T (95.00) 

which was significantly different from other treatments. 

Significant variation was observed in case of percent reduction of nodes/plant 

over control (Figure 9). The percent reduction of nodes plant" over control was the 

highest (44.39%) in T7  (neern oil at 3% concentration) which was significantly 

same with T (39.73%) at early stage. On the other hand, the lowest percent 

reduction of nodes plant'' over control was observed in treatment T6  (12.94%) 

which was significantly different from other treatment. Similarly, at middle 

stage, treatment T7  (Neem oil at 3% concentration) had better performance in 

percent reduction of nodes plant'[  over control and other treatments also 

showed significantly reduced number of nodes plant' over control (Figure 10). 
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At late stage, neem oil at 3% concentration (T7) had better performance in 

reduction of nodes plant" over coiilrol (Figure 11) and other treatments had 

significant effect on nodes/plant reduction over control. Therefore, all the plant 

extracts had the significant effect in controlling nodes plant" but their effect 

was varied with concentration. Among different plant materials. neem oil at 3% 

concentration had the better performance for reducing nodes plant" at all the 

three stages. 

From the above results, it is clear that 17  (neem oil at 3% concentration) had the 

better performance on reducing the number of nodes per plant at all the stage of 

crop growth; it had the lowest number of nodes. Severe infestation of mite on 

jute plant causes defoliation and stunting of plant growth. As a result of growth 

stunting, number of nodes increased and the quality of the fibre decreased. 

Application of Neem and other plant extracts reduced mite infestation and 

increased plant height that decreased the number of nodes within a unit area. The 

effectiveness of Neem products in the present study was in accordance 

with the findings observed by Pande et at (1987). 
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Table 4. Mean number of nodes planf' in different stages of the crop 

under different treatments. 

Treatments 

Number of nodes/plant 

Early stage 

(35 DAS) 
( 	

Middle stage 

(80 DAS) 

Late stage 

(120 DAS) 

24.00 e 46.67 d 61.33 e 

12 28.00 c 50.67 c 66.00 cd 

F3 	- 26.00 d 50.67 c 66.33 c 

14 26.00 d 49.33 cd 64.33 d 

21.67 1' 37.00 c 56.00 1 

31.33 b 55.67 b 68.67b 

20.00 1 35.67 e 53.33 g 

T8  36.00 a 75.00 a 95.00 a 

CD 09c 1.82 2.94 1.85 

CV (%) 6.37 5.18 7.59 

Means followed by the same letter in a column are not significantly diflèrent at 5% level of 

probability by DMRT. 

DAS = Days after sowing 

T1 	= Green neern leaf extract 

Ii 	= I)rv neem leaf extract 

3 	r Turmeric powder extract 

1 4 	= Garlic paste extract 

T5 	= Mchogoni seed extract 

T6 	= Allamonda leaf extract 

17 	= Neern oil 

= Control 
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Figure 9. Mean percent reduction of number of nodes plant' over control at 

early stage of the crop under different treatments. 

Tt 	= Green neem leaf extract 

T2 	= Dry neem leaf extract 

Tj 	= Turmeric powder extract 

T4 	= Garlic paste extract 

T5 	= Mehogoni seed extract 

T6 	= Ailarnonda leaf extract 

T7 	= Neem oil 

Tx = Control 
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Figure 10. Mean percent reduction of number of nodes plani' over control at 

middle stage of the crop under different treatments. 

Tj 	= Green neem leaf extract 
T2 	= Dry neem leaf extract 
T3 	= Tunnerie powder extract 
T4 	= Garlic paste extract 

= Mehogoni seed extract 
T6 	= Allamonda leaf extract 
T7 	= Neem oil 

= Controi 
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Figure 11. Mean percent reduction of number of nodes plant' over control at 

late stage of the crop under different treatments. 

To 	= Green necm leaf extract 

T2 	= Dry neem leaf extract 

T3 	= Turmeiie powder extract 

T4 	= Garlic paste extract 

TS 	= Mehogoni seed extract 

T6 	= A.11amonda leaf extract 

T7 	= Neern oil 

Tg = Contml 
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6. Effect of different plant matedals on growth of jute 

6.1. Effect on plant height 

The height of jute stern at harvest in stage under different treatments are 

presented in Table 5. The data showed that the highest plant height (2.95 m) was 

observed in T7  which significantly different from other treatments. On the other 

hand the lowest plant height (2.37 m) was observed in control (T8) which was 

significantly different from other treatments. 

Percent increase of plant height over control was presented in (Table 5). The 

highest percent increase of plant height over control (24.64%) was observed in 

treatment 1 7  (Neem oil at 3% concentration) which was significantly different 

from other treatments. On the other hand, the lowest percent increase of plant 

height over control was observed in T6  (8.75%) which was significantly different 

from other treatment. 

Mite infestation in any stage of plant causes growth stunting and linally 

reduces the plant height. Application of plant exiracis decreased mite infestation 

and ultimately increased plant height. lhus, application of Neem oil at 3% 

concentration reduced yellow mite infestation of plant growth and increased 

plant height. The effect of Neem oil on increasing plant height as observed in the 

present study being in conformity with findings reported by Palaniswamy and 

Ragini (2003) against yellow mite on chili. They observed that 5% aqueous 

extract of neem leaf reduced mite population on ehilli and increased height. 



Table 5. Mean plant height of jute stem at harvesting stage and percent 

increase of plant height over control under different treatments. 

Treatments 
Plant height (m) 

At harvest Increase over control (%) 

2.80c 18.16c 

2.72 de 14.67 d 

T3  2.67 e - 	12.89 e 

2.73 d 15.35 d 

13  2.87 b 20.97 b 

2.58 f 8.750 f 

2.95 a 24.64 a 

T8  2.37g -- 

Cl) o.os 0.06 1.47 

Means followed by the same letter in a column are not significantly different of 5% 

leave of probability by DMRT. 

= 	Orcen ncern leaf extract 

12 l)ry neem leaf extract 

= 	Turmeric powder extract 

[4 = 	Garlic paste extract 

I's = 	Mehogoni seed extract 

16 = 	Allanionda leaf extract 

T7  = 	Neem oil 

= 	Control 

59 



6.2. Effect of different plant materials on the base diameter of 

jute plant 

Significant variation was observed on plant base diameter and the effect of 

different plant materials on base diameter of jute at harvest of plant growth is 

presented in Table 6. The highest base diameter (15.68 mm) was observed in T7  

which was significantly similar with 1'5  (15.08 mm) and significantly different 

from other treatments. On the other hand, the lowest base diameter (12.27 mm) 

was observed in control T8  which was significantly different from other 

treatments. 

Percent increase of base diameter over control was presented in (Table 6). The 

highest percent increase of base diameter over control (27.87%) was observed in 

T7  (neem oil at 3% concentration) which was significantly different from other 

treatments. On the other hand, the lowest percent increase of base diameter over 

control was observed in TO  (12.65 %), which was significantly different from 

other treatments. 

Application of neem oil at 3% concentration reduced yellow mite infestation of 

plant growth and increased base diameter of jute. The effect of neem oil on 

increasing base diameter as observed in the present study had better performance 

compared to other applications. 
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Table 6. Mean base diameter of jute at harvesting stage under different 

treatments 

Treatments Base diameter (mm) % increase over 

control 

14.58 b 18.90 c 

17 14.10bc 14.96e 

1'3  14.22bc 15.91de 

14  14.37bc 17.14d 

Ti  15.08ab 22.99b 

16 13.82c 12.65 f 

'[7 15.68a 27.87a 

T8  12.27d -- 

CD 005  0.19 1.36 

CV (%) 8.54 9.42 

Means Ibilowed by the same letter in a column are not significantly different of 5% 

leave of probability by DMRT. 

T1  = 	Green neem leaf extract 

T2  = 	Dry neem leaf extract 

13  = Turmeric powder extract 

T4  Garlic paste extract 

= 	Mehogoni seed extract 

= 	Allamonda leaf extract 

T7  = Neem oil 

= 	Control 
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7. Effect of neem and other plant extracts of fiber yield of jute 

under different treatment. 

The data (Table 7) showed that the highest yield (2.68 t hi') of fiber was 

obtained in 17, which was significantly different from other treatments. 

Mehogoni seed extract (T) gave the fiber yield 2.6 thi', which was 

significantly tower than T, but higher than other treatments. The lowest fiber 

yield (1.83 t ha') was obtained from the untreated control. 

Similarly, the highest fiber yield (44.76%) was increased neem oil treated plots 

(T,) followcd by 40.60% in mehogoni (1's) leaf extract and significant different 

was observed between them. Allamonda leaf extract showed the lowest efficacy 

regarding this parameter. 

The results clearly demonstrated that application all of the plant extracts 

significantly increased fiber yield of jute. However neem oil and mehogoni seed 

extracts showed the best performance. These results supported the findings of 

Banu and Singh (2007) who reported the highest efficacy of neem oil against 

jute mite. The efficacy of mehogoni seed extract could not he compared due to 

lack of available information. The results of this experiment may vaty with that 

of others due to extraction and application methods, environmental factors etc. 
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Table 7. Mean yield of jute fibre under different treatment. 

Treatments 
Yield 

Fiber yield tha 1  Increase over control 

2.50c 35.17 c 

T2  2.26 c 24.33 e 

T3  2.18f 18.07f 

2.40d 29.74d 

2.60 b 40.60 b 

2.05 g 10.88 g 

2.68 a 44.76 a 

1.83 h -- 

Cl) o.os 0.05 3.58 

Means followed by the same letter in a column are not significantly different of 5% 

leave of probability by DMRT. 

T = 	Green neem leaf extract 

Dry neem leaf extract 

T3  = 	Turmeric powder extract 

1 4  - 	Garlic paste extract 

T5  = 	Mehogoni seed extract 

16 = 	Allamonda leaf extract 

T7  = 	Neern oil 

Ts  = 	Control 
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CHAPTER V 

SUMMARY AND CONCLUSION 

Yellow mite is an important pest ofjute. In our country this is mostly controlled by 

the chemical insecticides, which are available in the market. But the present 

investigation was undertaken to determine the efficiency of different botanicals for 

the management of white mite of jute using some plant extract. The experiment 

included seven plant materials extract viz, green neem leaf extract, thy neem leaf 

extract, turmeric powder extract, garlic pest extract, mehgoni seed extract, 

allamonda leaf extract and neem oil at different concentration. There were eight 

treatments including control with three replications. Data on number of infested 

plant, number of mites plant-'. number of infested and total leaves and number of 

nodes plant", plant height, base diameter and yield of jute were recorded and 

analyzed statistically. 

The different plant materials had significant effects on reducing the number of mite 

infested plant after different duration of sprays. Effect of different plant materials 

varied with type of plant species. Neem oil at 3% showed the better 

performance among all other plant materials in reducing the mite population at 

different time intervals. Mite infestation at 35 days after sowing (DAS) of first spray 

was the lowest, 22.67 and 9.00 respectively at 3 and 7 days after first spray and this 

result was obtained with neem oil at 3% concentration. 
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With second spray at 45 days after sowing (DAS), mite population cm 2  was 

decreased significantly at 24, 48 and 72 hours after second spray. It was observed 

that 24, 48 and 72 hours of second spray, mite population em 2  was the lowest 

(15.00, 7.33 and 4.00 respectively) in neem oil at 3% concentration treated plant 

where control treatment showed the highest. 

Significantly maximum number in1sted leaves planf' at early, mid and late stage 

(5.33. 7.00 and 5.67 respectively) was observed in the untreated control treatment 

due to severe infestation of white mite and the lowest number of infested leaves was 

found in neem oil at 3% concentration treated plant which indicated the better 

performance of neem oil against mite. Application of the different plant extracts 

reduced the mite attack on leaves, decreased defoliation and increased the number of 

leaves/plant. The number of total leaves was the highest in neem oil (3%) treated 

plant at all the three stages and that was the lowest in control plant. 

The number of nodes plani' of jute was also influenced significantly by the 

application of different plant extracts to control mites at all the three stages of the 

plant. The lowest numbers of nodes (20.00, 35.67 and 53.33 respectively) at early 

(35 DAS), mid (80 DAS) and late stage (120 DAS) were observed with neem oil 

(31/o) extracts at all the three stages and highest number of nodes/plant was found 

with control due to severe mite attack. 

The height and base diameter of jute plant increased significantly by application of 

different plant extracts during all stages of crop growth. Neem oil extract at 3% 
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concentration significantly increased the plant height and base diameter by 

decreasing white mite infestation during the cropping season. The highest plant height 

(2.95 m) and base diameter (15.68 mm) were observed by application of neem oil at 3 

% concentration. 

The yield of jute was influenced significantly by the application of different plant 

extracts. Among the treatments under the present study, the highest fibre yield 

(2.68 t ha4) was obtained by the application of neem oil at 3% concentration where 

the control showed the lowest (1.83 t hi'). 

From the above results. it might be concluded that the treatment of neem oil at 3% 

concentration had significant effect on reduction of yellow mite and increased 

growth contributing characters ofjute as well as produced the highest fibre yield. 
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APPENDICES 

Appendix I. Monthly average of air temperature, relative humidity and total 

rainfall of the experimental site during the period from April, 2008 

to August, 2008 

Monthly average air temperature Avenge 

relative 
Total Total 

Month Year rainfall sunshine 
Maximum Minimum Mean humidity 

(mm) (hours) 
(%) 

April 2008 34.37 26.06 30.218 blil ISV 2.)46AJO 

May 2008 34.78 24.57 29.675 64.23 616 2359.00 

June 2008 35.40 28.50 31.95 68.14 446 1246.00 

July 2008 34.00 29.30 31.65 63.28 476 949.00 

August 2008 36.00 29.50 32.75 69.11 318 1307.00 

[Source: Bangladesh Metrological Department, Agargaon, Dhakaj 
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Appendix H. Physical characteristics and chemical composition of soil of the 

experimental plot. 

Soil Characteristics 	 Analytical results 

Brahmaputra and Jamuna Flood 
Agrological Zone 

Plain 

pt' 	 6.00 - 6.63 

Organic matter 	 0.84 

Total N (%) 	 0.46 

Available phosphorous 	 21 ppm 

Exchangeable K 	 0.41 meq / 100 g soil 

[Source: SRDI, Farmgate. Dhaka] 
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