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Preface

India is one of the leading jute growing country in the world. Besides cotton, it is one of the important fibre crop. Jute fibre is used in making gunny bags, ropes, carpets, rugs, mattress and twines. Other parts like leaves, stems etc. of this crop are also of industrial as well as medicinal importance. This booklet gives complete information about package of practices for jute cultivation in detail.

Dr. K.T. Chandy, Agricultural & Environmental Education 

I. Introduction

Jute (Corchorus sp.) production in India earns foreign exchange by exporting about 3.5 million tonnes of fibre every year. Varieties of two plant species namely Corchorus olitorius (tossajute) and Corchorus capsularis (white jute) are grown. The former is believed to be the native of Asia and some parts of Africa. While the latter originated in Southern China from where it was brought to India, Bangladesh and Pakistan. It accounts for more than 80% of the world's annual production. The other countries producing this crop are Brazil, China, Burma and Nepal. In India, it is grov/D in West Bengal, Assam, Bihar, Orissa, Meghalaya, Tripura and Uttar Pradesh. Its fibre is used in making gunny cloth and stalk is used in making coarse paper and charcoal for gunpowder.

ll. Climate

Jute is a crop which thrives with good rain and sunshine. Jute fibre quality is highly influenced by the fluctuations in the relative humidity during its growth period. In general, relative humidity of 93% with narrow diurnal difference during actual plant development period from July to September is conducive to fibre quality and yield. The best temperature for jute growth is 34°C. Rainfall distribution is one of the important factor which determines the efficiency of the area for its cultivation. The ideal rainfall pattern for jute has three distinct phases.

A. Premonsoon period

This phase extends from mid March to mid April. During this period there should be enough rains to permit land preparation, sowing and germination. Any shift in beginning of rains results in early or late sowing. In case of late sowing, yield is adversely affected. However, low rains can be substituted by irrigation.

B. Dry period (Lull period)

This period extends for 30 -40 days after sowing when practically no rains are required, so as to permit the two intercultural operations i.e. weeding and thinning to be completed , efficiently. Usually light irrigations at ten days interval do not disturb but heavy rains spoil the crop.

C. Monsoon period

The monsoon period extends from May to September, during which rains alternating with sunshine and wind favours plant growth and development. However prolonged cloudy sky, rains and stagnation of water in the fields are harmful.

III. Soil

Jute can be grown in almost all types of soils varying from loamy soil, loamy alluvial soil, and the new grey alluvial soil of good depth. It can also be grown on sandy loam and clay loam soils but heavy clay soils are unsuitable for its cultivation. Soil with low pH give a poor crop. Red soil with heavy manuring and balanced use of chemical fertilizers can also be used for its cultivation.

IV. Varieties

Here a brief description of improved jute varieties belonging to white jute and tossa jute is given.

A. Varieties of white jute

The varieties of white jute are D.154, Solani, Sabuj sona, Shyamali, JRC-206, JRC-II08, JRC-5854 etc. which are briefly described as under.

1.D-154

It has been developed by selection from variety Kakya Bombai. The variety has  wide range of adaptability. It yields 20 quintals of fibre per hectare when harvested at pre-bud stage about 105 days after sowing. Twenty five quintals of fibre per hectare if harvested at bud stage at about 126 days after sowing or yields 26.5 quintals when harvested at 50% flowering stage at about 145 days after sowing or yields 28 quintals when harvested at pod formation stage at about 160 days after sowing. Quality of fibre progressively deteriorates after 126 days.

2. Solani (JRC-321)

It has been developed as pureline selection from variety 'Hewti'. It grows faster on silt loam soil and can withstand inundation. It is recommended for early sowing in the lowlands that retain moisture from previous years in North Bengal and Assam. It yields 32 quintals of fibre per hectare in 140 days.

3. Sabuj SoDa (JRC-212)

This variety is a selection from locally collected germplasm from Sonargaon. It is recommended for growing throughout jute belt of India. It can be sown from mid-March to July, but the best sowing time is April. Its fibre quality is good and yields about 25 - 28 qnintals per hectare.

4. Shyamali (JRC-7447)

This is an advanced pure line selection obtained from mutation by x-ray treatment to dry seed of Sabuj Sona. It produces less branching and responds to the high dose of fertilizer application. Its fibre quality is better than Sabuj Sona and yields 25 quintals per hectare.

5. JRC.206

This variety was evolved through pureline selection from a variety 'Liza' which is an introduction from Brazil. It is suitable for late sowing in May where retting water is available in October. It yields about 27 -32 quintals of fibre per hectare.

6. JRC.1108

It is a selection from D-154 and is resistant to stem rot and collar rot diseases. This variety is recommended for sandy loam tracts of North Bengal and Assam. It yields about 24 quintals of fibre per hectare.

7. JRC.5854 
The variety has been derived from a multiple cross between D- 154, Assam 16, Orissa 61, Hewti, Kamardani, Halmahera, Jap green and Jap Red. It is a non-branching type variety, therefore, extraction of fibre is easier. It is highly susceptible to 'Apion' attack and 'Chak chili' blight. It yields about 16 -20 quintals of fibre per hectare.

B. Varieties of tossa jute

The varieties of tossa  jute are JRo-632, JRO-620, JRO- 753, JRO-36E, Rupali, JRO-3690, Anobika, Kalyani Tossa. Basudev, Chaitali etc. which are discussed here under.

I. JRO.632 (Baisakhi Tossa)

It is a full green olitorius variety. It is recommended for cultivation in West Bengal, Orissa, North Bihar, Assam and U.P. Its fibre quality is the best and yields about 30-35 quintals of fibre under favourable conditions.

2. JRO-620

It is a full green olitorius variety and has red pigmentation on the stem. It is recommended for high land sowing not earlier than mid April for the finest quality fibre. It yields very low about 16- 20 quintals of fibre per hectare.

3. JRO-7S3

This variety is a selection from a germplasm of Dacca. It is recommended for growing in a wide range of Jute belt of India. It is a stable variety and yields about 20-25 quintals of fibre per hectare.

4. JRO-36E

This is a full green olitorius variety evolved by straight selection introduced from Tanzania. It is completely resistant to premature flowering when planted in mid-March, but not more than 5 per cent of the variety flowers when sown in mid-February. It yields about 30 quintals fibre per hectare.

5. Rupali (T-149)

This variety has been released for regional use in West Bengal. It has been developed by irradiation of seeds of JRO-632 with 50 KR (X-rays). It is also known as yellow leaf variety which is popular in Nadia district because adulteration of seed can easily be detected from crop which have a yellow-green leaf. It yields about 16-20 quintals fibre per. hectare.

6. JRO-3690 (Savitri)

This variety was evolved by crossing two mutants. One parent 'Tobacco leaf’ has large tobacco like leaves and numerous internodes and is dwarf. The other parent ‘Long Internode’ is dwarf with longer internodes. The hybrid JRO-3690 attains a good height of about 3.5 to 4 metre. It yields higher and is least damaged by apion and yellow mite. It is recommended for mid- April sowing in West Bengal, Orissa, Bihar, U.P and Assam. Its average yield is 25-30 quintals fibre per hectare.

7. Anobika (IR-l)

This variety has been developed by exposing plants of JRO-632 to chronic gamma radiation from germination to seed set. This variety is also known as JRO-68. Its plants are vigorous and fast growing and is recommended in the jute belt of India for mid - April sowing. It yields about 22-25 quintals fibre per hectare.

8. Kalyani Tossa (KT-l)

The variety is the result of inter-specific hybridization between capsularis and olitorius i.e. cross between JRO-632 and Sudan Green. This has the desirable traits of quick retting and easy extraction of fibre but tends to lodge. It is used in hybridization programmes.

9. Basudev (JRO-7835)

It has been developed by cross between JRO-632 and Sudan Green. It is resistance to premature flowering and has desirable fibre/wood ratio (0.67). It can be grown in soils with comparatively low 5-6 pH value. It grows tall up to 480 cm. and yields about 42 quintals fibre per hectare. The variety is recommended for mid and high land for sowing in mid March to June.

10. Chaitali (JRO-878)

This variety has been developed by inter-specific hybridization between JRO-620 and Sudan Green. The plants show crimson red  is pigmentation on stem, stipuls, petiole, midrib, calyx and bracts. Its plants are free from spines on the stem but are more susceptible to yellow mite attack. The variety fits well with double cropping system under rainfed conditions and in triple cropping system in irrigated conditions. Its cultivation is recommended in areas where rainfall is 1000-1500 mm. High rains cause root rot. It yields about 25-35 quintal fibre per hectare under favourable conditions.

V. Land Preparation

Jute seeds are very small and require a well prepared seedbed with a fine tilth. Land preparation involves deep ploughing with soil turning plough to loosen the soil and bury weeds or residues of previous crops. This is followed by 2 -3 ploughing with soil stirring plough or bar harrowing the field to pulverize the soil and to take out root stubbles etc. After each ploughing, planking is done. The land is prepared about 40-50 days before the regular monsoon rains occur.

VI. Seed and Sowing

Proper selection of variety, seed treatment, seed rate and timely sowing are important key factors to influence the jute yield. These are described here.

A. Selection of variety

Depending upon the type of land and distribution of rainfall, the varieties of jute to be. sown has to be decided. In low-lying areas only varieties of Capsularis can be sown because varieties of olitorius cannot withstand water logging. Capsularis varieties can however, be sown in low, mid and high lands. In general, they are suitable for early sowing from March onwards. Varieties of Olitorius have to be sown only in mid and high lands. Sowing may begin from mid-April. All the Olitorius varieties except JRO-878, are likely to flower prematurely if sown earlier than the middle of, April.

B. Seed treatment

Before sowing, the seed should be treated with Agrosan GN or Ceresan @ 5g/kg of seed against attack of seed-borne pathogens. Seed requires treatment before sowing by soaking them in hot but not boiling water for about half and hour. This speed up germination at a satisfactory level.

C. Time of sowing

Time of sowing differs from place to place on the basis of variety, temperature, relative humidity and onset of the monsoon. Thus in general, in the northern hemisphere mid-March sowing is optimum for all Capsularis varieties and of the Olitorius varieties. The best time of sowing for JRO-632 and other Olitorius varieties is mid-April. However, sowing of jute stretches from late February to May. Winter jute is sown during December.

D. Seed rate

The number of jute seed sown is much in excess of the required plant stand in the field. If germinability is about 95 per cent and if each seed sown germinates even then the seed rate is such adjusted that nearly 84 percent or more of the emerging seedlings may be removed during weeding and thinning. Only 16 percent or less are retained for maturity.

Most of the jute is sown by broadcast method. The seed rate for broadcast sowing is as in table 1. Jute sown in lines require half the quantity of seed required in broadcast method.

Table 1: Seed rate for jute crop sown by broadcast method

	Sl.No
	Germinability %
	Capsularis seed variety kg/ha
	Olitorius seed variety kg/ha

	1
	95
	7.5
	4.5

	2
	90
	8.0
	4.8

	3
	85
	8.5
	5.1

	4
	80
	8.5
	5.4

	5
	75
	9.5
	5.8

	6
	70
	10.0
	6.0


E. Spacing

One month old seedlings sown by broadcast method are thinned out to maintain a plant to plant spacing of 10 to 15 centimetre. When crop is sown in lines, a row spacing of 30 cm is kept. Seeds are dropped 1 cm or closer, later the emerging seedlings are thinned out to 7.5 cm.

F. Method of sowing

Jute is generally sown by broadcast method. The seeds are spread over the land twice, first length wise and secondly widthwise. This method is fastest and suits for quick sowing. A simple hand-push seed drill has been developed to suit small plots. A disc with grooves 1 cm apart on its rim carries two seeds from the hopper and drops them between the wings of a furrow opener. Two soil gatherers behind the furrow opener cover the seeds. A wheel packer then packs the soil. Since the drill sows one row at a time, it takes more than 10 hours to sow one hectare of land. The field for seed drill sowing should be prepared well to fine tilth.

G. Interculture

Interculture operations in Jute consists of thinning, mulching and weeding. Thinning is an essential operation which must be carried out after 20 days of sowing. when seedlings are about 10 cm tall. At this stage seedlings are much crowded, therefore manual thinning is preceded by light raking. Raking is never done in wet soil. It is followed by light turning of the soil, by a wheel hoe between rows to achieve mulching and to remove the weeds. This is accompanied by hand weeding for spacing the plants. During its interculture operation, the gap between the plants is still less than the desired final spacing. The second or final interculture operation is done about 2 weeks later, when plants are about 15 - 20 cm high and are properly spaced at 10 -15 cm apart.

VIII. Manures and Fertilizers

The application of manure is not normally necessary for soils where silt is deposited annually. Application of Cattle or other animal manure before sowing at the rate of 10 -12 tonnes per hectare gives good results, but the application of potassium fertilizer is of particular importance on soil which are deficient in this element. It is difficult to recommend a general schedule for jute without soil test but the maximum dose may be suggested. For Capsularis, nitrogen is applied @ 40 -60 kg/hectare and for olitorius 20-40 kg/hectare. Depending on the soil, phosphorus may be at half the dose of nitrogen or less or even may not be required in some areas. Requirement of potash is usually at half the dose of nitrogen or at equal dose at some places. In the areas where jute -potato, jute -wheat, jute -paddy etc. rotations are practised, phosphorus or potash may not be necessary. In these areas the requirements of nitrogen per hectare may not be more than 20 kg for olitorius jute and 30 kg for capsularis jute.

The entire quantity of phosphorus and potash should be applied at the time of land preparation. Half the quantity of nitrogen is applied as top dressing when the crop is about 30 -35 days old and the remaining half when the crop is about 50 -55 days old.

Foliar application of urea as a supplement to soil application of nitrogen is useful under certain conditions, such as when (i) fertilizer is in short supply, (ii) soil application is difficult due to drought, flood or excessive weed growth and (iii) in areas where leaching is a severe problem. About 10 -12 kg of nitrogen per hectare may be applied in two spraying with about 14 per cent urea concentration using ultra low volume power sprayers. Spraying of urea is effective only between 30 -60 days of plant age. Spraying should not be done when it is likely to rain or there is high wind on under scorching sun.

IX. Multiple Cropping

Land used for growing jute is often planted with alternate crops since jute has a very short life span. Three to five crops can be grown under irrigated condition in the same field. Some example of multiple cropping, involving jute are as described below.

A. Sole cropping

Jute -paddy -potato or jute -paddy wheat can be grown as sole cropping. Jute variety JRO-878 is sown before mid-March and harvested during first week of August. Paddy crop variety TN-I is transplanted during second week of August and harvested during first week of November while Potato variety is sown during third week of November and harvested during the last week of February.

B. Relay cropping

Paddy-Potato + wheat + jute can be grown as relay cropping. In this relay cropping system, rice variety Ratna is grown in nursery outside the field. It is transplanted in the field during second week of the August and harvested during first week of November. Potato variety Kufri Chandramukhi is sown during second week of November. Wheat variety Sonalika is sown between two rows of " potato, just after final earthing up during first week of December. Potato is harvested during the last week of February. At the same time moong variety PS -16 is relay cropped in between two rows of wheat. At the end of March, wheat is harvested and two rows of jute JRO 524 are relay cropped in between two rows of moong. Moong is harvested in the first week of May and Jute during first week of the August. In this way, in one year five crops namely paddy, potato, wheat, moong and Jute can be growth from the same field.

C. Intercropping

Jute can be grown as intercrop with moong and groundnut. Moong is sown in line 40 cm apart. After one month, jute variety JRO-878 or JRO- 7835 is sown in lines 20 cm apart i.e. 10 cm from each side of moong rows. Similarly, groundnut is sown in 60 cm rows in mid January and jute JRO -878 or JRO 7835 may be sown 30 cm apart between two lines of groundnut in the end of March.

X. Diseases

The most important diseases which cause damage to jute plant are stem canker, stem rot, leaf spot and soft rot. These are described below.

1. Stem canker

This is a seed borne fungal disease caused by Macrophomina phaseoli. It is one of the most serious and widespread disease of jute and can infect the plant at all stages of growth causing seedling blight, root rot, stem rot and collar rot. Infection is often first seen as the development of severe cankers on the stem of one month old seedlings, causing wilting of the plants which also shed their foliage. The cankers are grey or black in colour, slightly sunken and measure about 5 to 7 cm long. Cut stems show minute, black sclerotia embedded in the pith, woody tissue and inner cortex. Seedlings develop lesions on cotyledons which rot, wither and die. The field looks blighted and infected roots show rusty brown colouration. The fungus also effects the collar region of plant i.e. four to six inches of the stem from the base is affected. A brownish black scar like lesion is developed which may encircle the stem. The prevention of spread of disease can be done by uprooting and burning the infected plants. Treat the seed with Agrosan GN or Captan at the rate of 5 g/kg seed.

2. Stem rot

It is caused by a fungus, Collecotrichum cochorum. Its area of prevalence consists of cuttack (Orissa), Hooghly (West Bengal), Pumea (Bihar), North Bengal and Assam valley in particular, besides all jute growing tract. The first visible indication of the disease is the appearance of yellow depressed areas on the stem. These are normally irregular in outline and measure about 2 -3 cm in length. The colour of the patches gradually changes to brown and then to black. Necrotic lesions soon appear these may coalesce, girdle the stem and finally result in the breaking of the stem. The fungus is seed-borne and may cause abnormal development of seedlings which may be completely destroyed if the attack is a severe one.

The incidence of disease can be reduced by treating the seeds with fungicides like Agrosan GN or Captan at the rate 5 g/kg seed and spraying the crop twice a week with Copper oxychloride solution 0.75 per cent.

3. Leaf spot

It is a bacterial disease caused by Xanthomonas sp. The disease develop due to changes in the climatic condition. It first appears on the leaves and stems as brown, small, circular spots, usually less than 5 mm in diameter. These may later appear on the seed capsules as sunken areas. The leaf spots are often surrounded by a yellow halo. When infection is severe, the spots may coalesce and defoliation may occur. The disease progresses from the lower leaves to upwards. Stem lesions may develop into stem girdles, killing the tissues above the point of infection and the fibre may become discoloured.

Leaf spot disease can be controlled by crop rotation, good field management and use of resistant jute varieties.

4. Soft rot

Its causal organism is Corticum rolfsii. It is mostly prevalent in Assam and North Bengal. The disease initiates in late July onwards and older plants are more susceptible. It is soil-borne and affects the collar region of the plant at soil level where a soft rot develops. The mycelia invade the epidermal and cortex areas, resulting in extensive tissue disintegration and final breaking of the stem. The exposed fibre turn rusty brown in the process of retting. With less severe level of infection, diseased plant often survive and the fungal mycelium grows upwards above the soil level, forming mats of various densities of the stem. It is at this stage that the sporulation stage of the fungus may be observed, up to this stage of infection, only brown, spherical mustard seed like hard sclerotia can be seen.

The disease can be checked by spraying the plants with Bordeaux mixture. Copper -lime dust applied to both surfaces of the leaves may also prove effective. The incidence of this disease may also be avoided by the use of resistant variety and the avoidance of injury to the plants.

5. Stem gall

The disease is caused by Physoderma corchori. The disease is found on late sown olitorius crop subjected to submergence in low lying areas during monsoon. Gall may be initially green, but gradually turn pink to brown and finally rusty brown. Each infected plant may have innumerable galls, some of which coalesce to form a large blister with lacerated fibre. Finally, the dead plants turn into black sticks. 

The incidence of disease can be prevented by (i) avoiding submerged conditions by arranging proper drainage system and (ii) by growing resistant varieties e,g. Capsularies types.

In addition to above mentioned disease there are several other diseases like Hooghly wilt, die-back, leaf mosaic, sooty mould of pods etc. These diseases are of minor economic losses. Treatment of seeds before sowing and harvesting at or before flowering for fibre production prevent these diseases.

XI. Insect Pests

The major pests of jute are jute semilooper, hairy caterpillar, stem weevil, yellow and red mites, field cricket, root-knot nematodes and minor ones are scale insects, thrips, jute girdler, termite, indigo caterpillar, tobacco caterpillar and mealy bugs.

1. Jute semllooper (Anomis sabulifera)

The pest appears on the crop usually from the last week of June to the first week of July. The eggs are laid on both surfaces of leaf preferably the lower side. Three to four broods are reported during a season but the second brood larvae causes severe damage during the period from early July to mid August.

Control

Spraying 0.5% DDT WP kills the insects within 2 hours. Spray 0.15% Isobenzene or 0.03% Endrin in combination with Endosulfan at 0.02 per cent will control these pests.

2. Jute stem-veevil (Apion corchori)

The insect appears on the plant early at seedling stage. There are numerous overlapping generations of insects in the field. The olitorius varieties are less infested than the capsularis varieties, because it contains more tannin. The nodal region below leaf base is the spot most susceptible for damage, whereas the nodal region opposite leaf -base records very low incidence of the pest. The internodes are also attacked but no incidence is found in the leaf lamina, though petioles are at times attacked. The insect exists throughout the entire crop season. The crop raised either during the month of April or in the first week of May become liable of Apion damage.

Control

Adopt prophylactic measures like (i) removal and destruction of infected plants during thinning operation. (ii) spray the crop with Endosulfan 35 EC @ 428 ml in 500 I of water per hectare.

3. Yellow mite (Hemitarsonemus latus)

Both adults and nymphs are injurious. They mostly feed on the apical leaves on dorsal side and thus cause curling and crumpling of lamina backwards along the midrib. Owing to the tiny size of the pest, it is hardly seen through naked eyes but the damage is obvious. An early monsoon and humid atmosphere favour the growth and spread of the pest. Early crops sown during March and April are liable to be more infested by mite than the late sown crops. Olitorius varieties suffer more than capsularis ones.

Control

Apply Endosulfan 35 EC @ 650 Inl in 500 I of water per hectare or 2 I of lime-sulphur in 500 I of water per hectare.

4. Red mite (Oligonychus coffeae)

This pest is more common on capsularis jute. The mite is polyphagous, hence its distribution is widespread. Its incidence is of sporadic nature but occasionally it causes serious damage to the crop. The leaves affected by continuous feeding by adults and nymphs become leathery, turn yellow and drop off prematurely. The incidence of the mite is very much dependent on weather factors, viz intermitted shower followed by dry spell with high humidity are quite favourable. Crop sown during March and April I are likely to be more affected because during the following two months, conditions are generally conducive for multiplication of the mite.

Control

Spray acaricides namely Chlorobenzilate, Aramite 50W and Chloricide. Spraying with lime -sulphur solution and Endosulfan is found to be very effective.

5. Hairy caterpillar (Diacrisia obliqua)

This pest also causes serious damage to jute. It is most prevalent in heavy rainfall areas like Assam, North Bengal and Tripura. They eat almost all the leaves including growing points.

Control

In the early stage, when the caterpillar remains gregarious on the leaves, it is easy to destroy them after plucking such infested leaves and then burning them. Spraying with Endrex 20 EC @ 2 ml/litre of water or Folidal E -605 @ 4 ml in 5 litres of water controls the pest effectively.

6. Field cricket (Brachytry'pes achatinus)

It is a minor pest of Jute. In loamy and sandy loam soils it causes extensive damage to jute seedlings. They generally live in burrows and become active in the night. 

Control

The pest is controlled by dusting with Aldrin 5% @ 20 kg hectare at the time of seedbed preparation. In standing crop, damage can be checked by spraying 500 g Aldrin per hectare. The pest can also be controlled by poison baiting prepared by chopped bits of banana stem mixed with molasses and DDT or BHC (Benzene Hexa Chloride).

7. Root-knot nematode (Meloidogyne sp)

The attack of root-knot nematodes is more on the capsularis I than on olitorius jute. As a result of their attack, the roots become swollen and uptake of nutrients from soil becomes less. Leaves appear light green and dull in appearance.

Control

For checking their infestation Nemagon 60 W /W should be applied with irrigation water as pre-plant application @ 38 l/ha, followed by another application a month after planting @ 1911 hectare.

8. Mealy bug (Ferrisia vigata)

This species is widely distributed in tropical countries including most parts of India. The damage is caused mostly by the nymphs which suck the sap of leaf, peteole, stem and pod. Repeated attacks on the stem cause the development of crust due to which fibre bundles resist separation at the time of retting, resulting in the formation of barky fibre.

Control

Nicotine sulphate 1.5% and Folidol 0.005% are effective in controlling these pests.

9. Scale insect (Pinnaspis sp)

Adult and nymphs draw their nourishment from the host plant. They also feed on other fibre crops. They can be controlled by, spraying Endosulfan 30 EC. The predator Scymnus pallidicollis  can be used as biological control.

10. Thrips (Ayyaria chaetophora)

They infest olitorius of jute in early seedling stage. However, capsularis types show definite resistance to this pest. The pest in general avoid light, remain within the folds of apical buds and draw the nourishment from there. During feeding they lacerate the leaf tissues in between veins and when an infested bud begins to unfold, the pest moves up to the next bud and lacerates all the buds in regular succession. Soon the lacerated tissues die and become prominent as white streaks in unfolded leaves. Spraying with BHC 0.05 % gives positive results.

11. Jute girdler (Nupserha bicolor)

This pest attacks only olitorius jute. The adult emerges out by the second week of June. Sufficient rainfall during early crop Season is conducive for early emergence of the pest and its spread. The female cuts the cortex of the stem at two points by its mandibles, makes two circular rings about 1 cm apart around the stem and thrust the egg in the pith of the stem between two rings. The larvae cuts the stem at two levels, above and below its body length and drop down to the soil surface, from the host plant. It can survive in the soil for more than one year. High humidity is necessary for breaking the dormant stage before it emerge as an adult.

Control

Spray Metasystox 25 EC @ 800 ml or Rogor 30 EC @ 600 ml in 500 I of water per hectare.

12. Indigo caterpillar (Spodoptera exigua)

This pest damages early sown crops during March and early April, while late sown escapes from the attack to a greater extent.

Control

To control this pest spray 0.03 % Endrin or dust 5 % BHC.

XII Harvesting

Jute crop may be harvested for fibre purpose at any time before flowering between 120 and 150 days after sowing. However, it is very difficult to tell when jute fibre crop is mature, because fibre formation starts early and continues beyond flowering, there are always quantities of over-mature, mature and immature fibre along the stem. Early harvesting yields thin plants, that ret quicker and in a uniform manner. The resulting fibre would be of good quality with less percentage of over -mature fibre would be of good quality with less percentage of over, mature fibre as compared to that from late harvest. Delayed harvesting results in increased yield but the fibre quality is coarse. Too early harvesting may also produce low yield and weak fibre. Therefore, right stage of harvesting is late flowering or early pod stage.

The plants are cut at the base, very close to the ground with a sickle. In flooded or waterlogged areas, the cutter may have to dive under the water to carry out the operation of cutting or pulling out the whole plant.

In some highland areas, the harvested plants may be sun dried for about two or three days to desiccate the foliage, after which the stems are tied into bundles about 12 cm in diameter. They are then taken to retting pool or ditches. In low land areas, where the jute is flooded at harvest time, retting is carried out soon after harvesting. Jute harvesting in a plot must be completed on the same day otherwise difference will be reflected in unequal retting. Thin plants ret earlier than thick ones. Therefore, all cut plants are sorted into two or more groups like thin, thick or medium.

They are dried in the field for 3 days. The defoliated light plants  are tied into bundles of 12 cm in diameter. Sometimes, drying is done by stacking the bundles in the field the wet bundles are sent for retting without drying. 

XIll. Yield

The green matter harvested from one hectare may amount to 40 tonnes depending on the growth of the crop. The average yield of jute fibre per hectare is between 1000 to 1500 kg for capsularis and 1500 to 1900 kg for olitorius varieties. Plants grown for seed are harvested late the yield may vary from 300 to 350 kg dry seed per hectare. Fibre yield is normally 5 -6 per cent of the green weight of the stem. Chemically, the fibre consists of about 75% cellulose, 11 % lignin and 12% xylem tissue.

The fibre is stronger when it is dry, bleaching reduces the fibre strength. The strength, fineness, colour, uniformity, lusture and length all contribute to the determination of fibre quality for industries.

XIV. Retting

Retting is a process by which the fibre in the bark get loosened and separated from woody stalk. It consists of two. steps, pre- retting treatment and retting process.

A. Preretting treatment

The jute plant harvested on the same day are sorted into similar size group. Their branches at the apex are removed, since they contribute very little fibre. The farmer generally dries them in the field before making bundles. The other useful practice is the splitting of the bark by 'malleting' the periderm -bond thick basal portion of the reed. This facilitates entry of retting bacteria and consequently hastens retting, and contributes to fibre quality improvement. Then jute plant bundles are kept standing for 2 -3 I. days in water, keeping half -metre basal part of the bundles submerged. This lower portion has thicker stem and hard bark and require longer time to ret. Thus this treatment ensures more uniform retting.

B. Retting process

It is a fermentation or decomposition process in which the soft tissues surrounding the fibre in the bark are disintegrated or loosened by submerging the tied bundles in pools or ditches of water. For this purpose the harvested bundles are brought to ditch, pool, tank or preferably to a slow flowing canal. The basal part of the bundles are then kept standing in 30 -60 cm deep water for 3 - 4 days, because the lower portion of the stem being thicker requires longer time to ret. The bundles are then arranged side by side in a single or double layer. They are tied to form a sort of platform called 'jak' or float. Before weighing them down, they are to be covered with water plants like water hyacinth, shoti, coconut, jute sticks, straw etc. Since the jak tend to float, they are to be kept at least 10 cm below the surface of water. The weighing agents for submergence may be seasonal log, concrete slabs or stone blocks but not tannin. Care is to be taken to see that the jak does not touch the bottom of the retting tank. The ratio between plant material to retting water should be at least 1 : 20.

The jak remains in this condition for about 7-8 days, at the end of which one plant (reed) is pulled out from any of the bundle to examine whether the bark separates easily from the wood. Normally, when temperature is around 340 C the bundles become ready for extraction of fibres between 8th and 12th day. Over retting results in 'dazed' and weak fibre. The time required for completion of retting depends mainly on (a) temperature (b) initial pH of water (c) initial quantum of microbe inoculum in the retting tank (d) stage of harvesting of the crop and (e) Volume and depth of water.

XV. Decortication (Fibre Extraction)

When the retting is complete, the bundles are taken out from the water and are decorticated. This is normally a manual operation although mechanized decortication can also be used. There are two methods of decortication i.e. (a) Single plant extraction where the farmer separates the fibre by finger from each plant (reed) separately and (b) Beat-break-jerk process where the farmer loosens the fibre by wooden mallet and subsequently by breaking the bundle at the middle followed by giving a jerk. Clean and sleek fibre is obtained when extraction is done single plant wise. The extracted fibre is kept parallel and washed in clean water. It is squeezed to remove excess water and spread over bamboo frame for 3 -4 days to dry in the sun. The fibre is then ready for sorting, grading, bundling and sale.

XVI. Uses and Importance

The jute fibre is used in making gunny bags especially in India, where yarn is spun by hand and woven into cloth on handlooms. Gunny bags made of jute fibre are favoured because they do not tear readily, even when perforated by sharp hooks or other implements when in transit. Jute is also used in making ropes, carpets, rugs and twines. 

Jute fibre washes are sometimes used as stuffing materials for furniture and as a raw material in the manufacture of plastics. 

Young leaves of olitorius spp. are used as a substitute for spinach and is cooked as vegetable in many parts of India. Leaves of jute also have medicinal value. The bases of stems and pruned shoots can be used for making paper pulp. Its wood is used in making coal powder required in gunpowder. Jute is also a source of ethanol.

XVll. Economics of Cultivation

Most of the jute growers do not maintain farm records or accounts properly. So it is very difficult to make out whether the enterprise is at a loss or profit. This is due to the ignorance of proper methods of cost-benefit calculations. Given below is a format for determining the cost benefit of jute cultivation. From this format a farmer can choose whatever is applicable to him.

A. Fixed costs

1. Cost of the land Rs 

2. Cost of farm building, storage and structure Rs 

3. Cost of cleaning, leveling and bunding of the land Rs 

4. Cost of machines, implements, and other accessories Rs 

5. Cost of permanent irrigation system Rs 

6. Cost of any other permanent or semi-permanent structure Rs 

B. Recurring costs .

I. Cost of seed and seed treatments Rs 

2. Cost of manure and fertilizers Rs 

3. Cost of insecticides, fungicides and weedicides Rs 

4. Cost of farm power Rs 

a. Cost of diesel, petrol, and electricity Rs 

b. Cost of livestock feed Rs , 

5. Transport charges Rs 

6. Cost of farm labour (paid and unpaid) Rs 

a. Cost of land preparation Rs 

b. Cost of sowing Rs 

c. Cost of thinning Rs 

d. Cost of weeding and spacing Rs 

e. Cost of application of manures and fertilizers Rs 

f. Cost of application of fungicides insecticides and weedicides Rs 

g. Cost of interculture operations like mulching. thinning and weeding Rs 

h. Cost of harvesting Rs 

i. Cost of retting Rs 

j. Cost of fibre extraction Rs 

k. Cost of drying. grading. packing and marketing Rs 

I. Any other cost Rs 

7. Interest on fixed cost @ 10% Rs 

8. Rent or revenue paid for land Rs 

9. Depreciation Rs 

a. On farm structures Rs 

b. On farm implements Rs 

10. Repair and maintenance Rs 

11. Crop insurance Rs 

Total recurring cost Rs

C. Income

1.  Income from fibre Rs 

2. Income from sticks Rs 

3. Any other income Rs 

4. Income from mixed cropping Rs 

Gross income Rs 

D. Profit

Net profit = Gross income -Total recurring costs

Purchase value -Junk value

Depreciation = -------------------------------------------

Life span

Note: Junk value is calculated on those articles that are saleable after their life span. Life span of buildings and machinery is 15 to 10 years respectively.
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