
IMPORTANCE AND SCOPE OF FRUIT AND PLANTATION CROP 

INDUSTRY IN INDIA 

IMPORTANCE OF FRUIT CULTIVATION 

IMPORTANCE 

(1) Fruit provides better foods as they are good source of vitamins and 

minerals, and have medicinal properties. 

(2) Fruit crops give high energy return per unit area compared to other crops.    

(3) Fruit growing is remunerative proposition. 

(4) Fruits are basic need for many kinds of industries/factories like canning 

preservation, dehydration, essential oil etc. 

(5) Fruit growing helps in the development of package, transport, refrigeration, 

oil and wine industries. Mulberry plantation is associated with sericulture 

while apiculture is dependent on fruit crops.  

(6) Fruit growing creates job to rural poor. 

(7) Waste land can be utilized by growing hardy fruit crops like ber, aonla, 

bael, custard apple etc. 

(8) Air pollution can easily be minimized by massive planting of fruit spp. 

because trees are known to be the best air purifier. 

SCOPE   

(1) AREA: There is vast scope for fruit growing in our country because the 

total area under fruit crops is very small about 2.55 million hectares which 

is only 0.8% of the total cultivated area. 

(2) VEGETARIAN POPULATION: Majority of Indian population is 

vegetarian and production of fruit is far less. There is great demand from 

all the classes of people for fresh fruits and also for canned fruit products 

because fruits are rich source of vitamins and minerals for which they are 

considered as protective food. Due to this scope of fruit growing becomes 

inevitable. 

(3) VERSATILE TYPE OF CLIMATE: India provides almost all types of 

suitable climatic conditions for large number of fruit spp. which can be 

grown under tropical, subtropical and temperate climatic zones. Thus 

throughout the year one or the other kind of fruit is being grown making 

the scope of growing fruit crops unlimited.  

(4) Many fruit crops are well adapted to adverse edaphic and climatic 

conditions where other cereals, vegetables etc. fail to product economic 



yields. The vast area under waste land can be undertaken for the cultivation 

of hardy fruit spp. e.g. ber, date palm, pomegranate, guava, lasoda, phalsa 

etc.  

(5) LIFE SPAN OF FREIT TREES: Productive life of fruit crops is long 

(except banana, papaya) and planting them once provide continuous yield 

for long period of time which result in encouragement in fruit growing. 

(6) DEMAND AND SUPPLY: Demand of fruit is very high and supply is too 

low. People also becoming health conscious and they like to meet 

minimum daily requirement of fruits of 85 g per head per day. To meet 

this minimum requirement for growing population more and more area 

under fruit crops has to be brought and so also productivity has to be 

increased. 

(7) INTERNATIONAL TRADE: The share of fruits both fresh and 

processed fruit product of India is negligible in the international trade. 

Now, making bright prospects in this context, scope of increasing area and 

production is very wide. The main fruits for export are mango, banana, 

citrus, sapota, tamarind, apple, walnut cashew nut etc. to European, 

Arabian, Gulf and other several countries. 

(8) AGRO-INDUSTRIES AND STORAGE FACILITIES: With 

installation of Agro-industries and storage facilities and improvement in 

transport facilities will have great demand for preservation and caning of 

fruit throughout the year. This will encourage cultivators to going for 

cultivating fruit crops. Cultivation of fruit crops become highly 

remunerative as compare to other food crops e.g. apple and grape, give 

more income than wheat.          

(9) POLLINATION: In the tree plantation drive for improving ecological 

balance and reducing environmental pollution due to multipurpose tree 

spp. will get priority and in that number of fruit crops will fulfill this 

objective. Fruit crop like ber, phalsa, date palm, guava bael, etc. are capable 

of growing on waste land where other many crops fail to grow. Thus, fruit 

growing has bright scope. 

(10) An advent of science technology resulted in the development of highly 

specialized field like radio isotopes techniques, genetic engineering, 

biotechnology, micropropagation remote sensing technique etc. have open 

new vistas in the propagation of certain crops, and them many fruit crops 

are not for behind. 



(11) NATURAL CALAMITIES: Fruit tree will not only provide fruits but 

they helps in reducing natural calamities like flood and drought; they may 

cause good rains; they may act against high wind velocity as wind breaks. 

Thus, fruit cultivation has fruit future. 

(12) MEDICINAL VALUE: Fruits have role to play in many medicinal 

preparation and thus their cultivation is inevitable. 

(13) INTERCROPPING: In fruit crops, intercropping is possible during early 

stage of crop growth which provides additional incomes and there is 

efficient and economic use of human labour and other agricultural inputs 

throughout the year in fruit orchards as compared with other crops. 

Therefore, cultivation of fruit crop has tremendous scope. 

 

SCOPE FOR PLANTATION CROPS 

1. Expansion in non-traditional areas: 

As population and spice crops have restricted geographical 

distribution, the possibility of expansion in the traditional areas is 

limited. However, there is ample scope for expansion of area in non-

traditional regions such as North Eastern States where there is 

irrigation potential. Due to the development of drip 

irrigation technology new area/non traditional area under plantation 

crops is increasing. 

2. Export potential: 

Plantation crops earn foreign exchange. Eg. Coir based products ,Coir 

export and Coffee . Main products and by-products not only have 

export prospects but also have considerable internal demand in 

several ancillary industry. Earning from export of plantation 

crops accounts to 27% of total agricultural Commodities and 4.8% of 

total export. 

3. Employment generation: 

Cultivation of plantation crops provide year round gainful 

employment on the farm and factories. Eg. Coconut provides for 78 

man days/ha/yr. Amounting to 70 million man days/year. in Kerala 

alone. 

4. Crop diversification: 

These crops provide ample scope for diversification and there by it 

creates sustainable agriculture. 
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5. Availability of technology and yield gap: 

Considerable information on recent technologies are available on 

these crops. Eg. CPCRI Kasargod, Kerala. NRC on Cashew, 

Shantigod, Puttur (D.K). and Various Agril. Universities, Res. 

Stations etc. 

 

Importance of plantation crops 

1. Export earnings: 

Plantation crops occupy less than 3 per cent of the total cultivated 

area (i.e. 1.82 per cent of total crop land – 4 million ha. out of 143.00 

million ha. i.e. around 2.3%). 

2. Leading position in the world: 

India is leading in the total production of certain plantation crops in 

the world. Eg: Tea, Cashew, Arecanut, Coconut and Rubber. 

3. Employment opportunity: 

Plantation crops provide direct and indirect employment to many 

people. Eg: Tea- 20 lakhs people- Cashew-5 lakhs people 

4. Industrial importance: 

Production industry supports many byproduct industries and also 

many rural industries. Eg: Coconut Fiber (obtained from husk) 

production in India is about 2.2 lakh tones. 

5. Conserving soil and ecosystem: 

Eg: Tea and coffee with shade trees planted on hill slopes Cashew in 

barren and waste lands – Both are protect soil from water and wind 

erosion. 

 

IMPORTANT PLANTATION CROPS 

Oil Yielding Crops Coconut, Oil Palm, Palmyrah 

Masticatory Arecanut, Betelvine 

Beverage Crops Tea, Coffee, Cocoa 

Nut Crops Cashewnut 

Industrial Crop Rubber 
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 Possible area expansion in traditional area is limited. Scope for expansion 

in non traditional regions is mainly in North and Eastern States. 

 Area occupied by plantation crops in India = 4 million ha. =2.8% of total 

cropped area. 

 Earnings from export of plantation crops is 27% of total agricultural . 

Commodities and 4.8% of total export. 

1. Topographical situation of plantation crop area in India: 

 Plantation crops in India are mainly confined to the less populated 

remote hilly areas of South India, i.e. mainly Kerala, Karnataka and 

Tamil Nadu. 

2. Commercialization of plantations: 

 Coconut and Arecanut-Being cultivated in India from time 

immemorial. 

 Cocoa-from 1960’s (Brazilians origin) : However, expansion gained 

momentum only after 1970’s 

 Oil palm-1970’s (African origin): Highest edible oil yielding crop ( 

4- 6 tonnes oil per ha and some times even 8 t/ha) 

 Cashew- Introduced by Portuguese during 16th Century in malabar 

coast as Soil Conservation Crop (Brazilian origin). Now India ranks 

1st in the world both in Area and production. 

 Rubber- Mainly in Kerala and Kanyakumari district of Tamil Nadu. 

Now India occupy 4th position in the world. (4th position in and 

position in production ) 

 Yield gap: 

 There is gap in yield obtained by the farmers and yield reported in 

Research Stations. Potential yield of crops is very high. 
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Major difference fruits and vegetable 

S. 

No. 

Vegetables Fruits 

1 Most vegetable are annual Fruit plants are perennial, except cane goose 

berry which is perennial in. 

2 Mainly sexually propagated Mainly asexually propagated 

3 Cultivation is either seasonal or special 

technique like training and pruning are 

generally not required 

Fruit plants require special technique like 

training and required seasonally 

4 Plants are generally non woody Plants are generally woody 

5 All plant parts may be edible Only fruit is edible but some time false fruit 

are also edible 

6 Generally consumed after cooking Mostly consumed raw 
 

Major difference fruits and plantation crops 

S. 

No. 

Perticulars Fruits  Plantation crops 

1 Climate Tropics, subtropics and temperate regions Generally in tropical regions 

2 Requirement 

of training 

and pruning 

Usually essential Usually less 

3 Consumption  Mostly consumed as raw/fresh without 

process 

Processed and consumed 

4 Shelf life More because it is not perishable Less because it is perishable 

5 Foreign 

Exchange 

Earning 

Less  Comparatively high 

6 Uses Used maximum for protective food. It have various uses i.e. for 

beverages, oilseeds, medicine 

etc. 
 



1 
 

IMPORTANCE OF ROOTSTOCK 

Unlike field crops, fruit crops mostly composite plant except banana, pine apple, papaya, 

and strawberry grafted onto rootstock either by budding or grafting. Sometimes the scion cultivar 

otherwise highly suitable may not fit for cultivation or successful when grown on its own roots. 

Hence comes into play the role of rootstock, which form the root for scion. A powerful soot 

system, its wide and deep distribution in the soil and persistent and adequate annual growth of 

absorbing roots are principal pre-requisite of abundant fruit bearing. 

Rootstock are mainly propagated through seed (non-descript) and clonally. The 

performance of graft is result of interaction of stock and scion and, therefore, it would be proper 

to use a clonally propagated standard rootstock in place of present practice of using non-descript 

stock.  

 Rootstocks exhibit a great effect on the production efficiency, yield, quality, adoptability 

tree vigour, impart resistance to biotic (diseases and insects and pests) and biotic stresses (salt 

tolerance and water logging) of scion cultivar. The primary function of rootstock is to provide/ 

by growing deep into the soil and also regulate the uptake of moisture and nutrient. 

Wide adaptability: The use of root stock with deep growing roots help in the moisture uptake 

from deep soil and hence extend the cultivation to arid and semi-arid zones. Seedling plants 

owing to this deep root growing habit are the first choice for rootstock in low moisture available 

regions. 

Tree vigour: Rootstock regulates tree vigour based on their ability they are classified as 

dwarfing, semi vigorous, vigorous. Seedling rootstocks are generally vigorous in nature.  

Fruit yield: Rootstocks are known to induce precocity in scion cultivar. Dwarfing rootstock are 

more precocious than vigorous or seedling rootstock. Fruit yield controlled through control the 

tree vigour, early fruiting and other yield contributing factors like flowering fruit set, fruit drop 

and fruit size. 

Rootstocks of fruit crops: 

Name of fruit 

crops 

Rootstocks Distinguishing features 

Almond Peach almond hybrids  

(GF 577, GF 667) 

Prunus nira 

Bitter almond 

 

Apricot Wild apricot  

Peach Prunus besseyi 

Ruter’s Red Leaf 

Rubira 

Nemared 

Dwarfing 

 

Nematode resistant 

Nematode resistant 
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Nemagaurd 

Sheetal 

 Nematode resistant 

 Nematode resistant 

Plum Pixi, St. Julien K 

St. Julien A 

Brompton  

Meriana 

Myrobalan 

Dwarfing for plum 

Vigorous 

Cold hardy 

Nematode resistant 

Resistant to cold, collar rot, nematodes 

Cherry Colt , Chager 

Wild cherry (Prunus 

puddum) 

Paja (P. cerasoides) 

Mahaleb (P. mahaleb) 

Mazzard (P. avium) 

F 12/1 

Dwarf 

Show delayed  incompatibility 

 

Vigorous 

Dwarf  

Walnut Paradox (Juglans 

hindsii x J. nigra) 

J. nigra 

Show delayed  incompatibility 

 

Resistant to crown rot, susceptible water logged 

saline or nematode infested soils. 

Apple M 9, P59, P64, B146 

 

M 27 

MM104 & MM106 

MM104 & MM106 

Northern Spy 

M. sikkimensis 

M. hupehensis 

M. sergentii 

M. baccata 

 M. robusta 

M 16, M 25 

Merton 778 

Chance seedling, dwarf suited to HDP, wooly aphid 

resistant 

Ultra dwarf, result of M13 x M9 suited for HDP 

Wooly aphid resistant  

Drought resistant 

Wooly aphid resistant  

 

Recurrent apomictic, propagate true to type 

 

Tetraploid 

Wooly aphid resistant  

 

Citrus Rangpur lime Susceptible to foot rot, burrowing nematodes and 

exocortis, tolerant to tristeza, suitable for heavy deep 

soils 

Kernakhatta Suitable for heavy soils, incompatible with Kagzi 

lime and Malta Blood Red 

Rough lemon Commonly used in Punjab, susceptible to blight and 

tolerant to tristeza. 

Trifoliate orange Cold hardy, rootstock to phytophthora,  tristeza and 

nematode, dwarfing and salt resistant, suitable for 

shallow and high rainfall areas, incompatible with 

lime, lemon and mosambi 

Flying dragon Most dwarfing Fortunella 

Soh Sarkar Dwarfing for Kinnow 

Feronia limonia Dwarfing  

Sour orange Cold hardy, suitable for sandy loam, susceptible to 
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tristeza. 

Citranges Tolerant to gummosis and tristeza 

Pear Quince A Vigorous 

Quince B Semi vigorous 

Quince C Dwarfing 

Ber Z. numularia Dwarfing due to formation inverted bottleneck at 

union. 

Z. rotendifolia Deep rooted suited for arid zone. 

Custard apple A. glabra For various soil conditions 

Fig Ficus glomerata Nematode resistant 

Grape Salt Creek & Dogridge Salt and nematode resistant 

Temple Multiple resistant 

St. George Phylloxera resistant 

Ripario, Gloria Phylloxera resistant 

US 17, US 41, 

Harmony, Freedom 

 

Guava P. friedrichsthalianum Dwarfing and wilt resistant 

P. friedrichsthalianum 

var. lucidum 

wilt resistant 

P. pumilum Most dwarfing 

Pusa Srijan (Anueploid 

82) 

Dwarfing  

P. molle wilt resistant 

Mango Kurrukkan Salt resistant, polyembrionic  

Olour  Vigorous rootstock 

Vellaikolumban Dwarfing and alloploidy 

Rumani Dwarfing  

Nikkare Salt tolerant 

Sapota Manilkara hexandra Commercially used for most of the cultivars 

 









































BER OR INDIAN JUJUBE (ZIZIPHUS MAURITIANA) 

Ber or Indian jujube (Ziziphus mauritiana) is indigenous to India. The fruits are rich in vitamin C, A and B complex. 

The composition varies in different varieties. Its leaves contain 5.6% digestible crude protein and 49.7% 

total digestible nutrients, making it a nutritive fodder for animals. Haryana, Punjab, Uttar Pradesh, Rajasthan, 

Gujarat, Madhya Pradesh, Bihar, Maharashtra, Andhra Pradesh and Tamil Nadu are major ber-growing states. Hisar, 

Rohtak, Jind, Panipat, Mohindergarh and Gurgaon (Haryana), Bharatpur, Jaipur and Jodhpur districts (Rajasthan), 

Sangrur and Patiala districts (Punjab), Banaskantha and Sabarmati (Gujarat), Bijapur and Bellary (Karnataka), and 

Tirunelveli, Ramanathapuram, Dharmapuri and Salem (Tamil Nadu) are ber-growing areas in India. 

Climate and Soil 

Ber grows under varying conditions of climate all over India even at elevations up to 1,000m above mean sea-level. 

It can withstand extremely hot conditions but is susceptible to frost. The trees shed leaves and enter into dormancy 

during summer. Under moderate climate of south India, however, the trees continue to grow throughout the year. It 

is extremely drought hardy owing to its deep root system and other xerophytic characters. The tree prefers 

atmospheric dryness for development of good quality fruits. High atmospheric humidity is distinctly 

disadvantageous. 

Ber is not particularly exacting in its soil requirement. It can grow on a wide variety of soils—sandy, clayey, saline 

and alkali soils. Once established, it can withstand even 21mm hos/cm salinity in soil. 

Varieties 

More than 300 varieties have been listed but only a few are commercially important. They are Umran, Banarasi 

Kadaka, Mundia, Seb, Gola and Kaithali. Popular varieties common in different states of India are listed in Table 1. 

Ber Gola, Seb and Mundia are suitable for extremely dry areas, whereas Banarasi Kadaka, Umran and Meharun for 

the dry regions and Sanaur 2, Meharun and Umran for comparatively humid regions. In northern India, Gola is 

earliest to ripen, Kaithali and Mundia are mid-season and Umran late cultivar. An early-maturing selection from 

Umran, known as Early Umran or Gohma Kirti has been identified at Godhra (Gujarat). Gola ber is tolerant to saline 

soils. 

Propagation and Rootstocks 

Most common method of propagation of ber is by I or T (shield) budding. Rootstock seedlings are raised by sowing 

seed kernels extracted by breaking the stone (endocarp). These germinate in about one week. The seed stones can 

also be sown as such but take nearly one month to germinate. Germination of seed stones can be improved by 

soaking them for 48hr in water or for 6hr in concentrated sulphuric acid or in 200ppm Gibberellic acid. Seeds of any 

locally adapted and vigorous ber trees can be used for raising rootstocks. 

Seeds should be sown in a well-prepared nursery bed at 30cm × 30cm spacing and at 2cm depth during March–

April. These seedlings could either be transplanted in the field during July–August for in-situ budding or can be 

budded in the nursery beds. The budlings can be transplanted in bare rooted condition during January–March after 

treatment with 12 % Waxol or after defoliation. This is, however, possible only in irrigated areas. 

In rainfed areas, seeds should be sown in 300 gauge polythene tubes of 25cm length and 10cm diameter, filled with 

a 1:1:1 mixture of farmyard manure, sand and clay. Sowing is done during April in north India so that the seedlings 

become buddable during July. The budlings become ready for transplanting 1–2 months after budding. The budlings 

raised by this technique retain their deep rooting tendency and prove the most suitable under the low rainfall 

drylands. In drylands, ber orchard can also be raised by transplanting tube-raised ber seedlings with the onset of 

monsoon, leaving them to grow in the field until the forthcoming summer for budding in situ. 

Cultivation                                                                                                                                                                                   

Planting 

Beginning of monsoon is best time for planting. Pits of 60cm × 60cm × 60cm are dug during summer and refilled 

after mixing 2 baskets of farmyard manure and 50g of Heptachlor dust to protect from termite attack. Planting is 

done at a spacing of 6m in low rainfall areas and 8m in the irrigated regions or in those receiving higher rainfall. In 

rainfed areas, shaping the interspaces between tree rows to provide 5% slope towards the plant helps accumulate 

run-off water during monsoon and thereby results in higher establishment success. In irrigated areas, ber plants can 
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be transplanted during January–March also. In sandy soils, placing subsurface barriers of bentonite clay reduce 

infiltration of water and thus increases success. 

Training and pruning 

During the first 2–3 years after planting, ber trees should be trained to develop a strong framework. After that old 

growth is beheaded during March keeping 1–2 nodes above the graft union to induce vigorous new growth. One 

upright growing vigorous shoot is retained to develop into main trunk which is kept clean of secondary branches up 

to 30cm height from the ground level. On the main trunk, 3 or 4 well-spaced and favourably located main branches 

are allowed above when it is headed back. During the second year, these main branches are also clipped retaining 3–

4 secondary branches on each of them. This process is continued to develop tertiary branches. Upward growing 

shoots are retained at each stage to develop an upright tree stature. Not more than one upright growing shoot is 

retained at a node so that narrow crotches are avoided. This basic frame of the tree is maintained by removing of 

water sprouts as and when they emerge. Correction in the framework is done at the time of annual pruning. 

Annual pruning in ber is essential to induce maximum number of new healthy shoots which would bear good quality 

fruits. It is also essential to remove the undesirable, weak, intercrossing, diseased and broken branches to 

avoid crowding and to encourage healthy growth for maximum fruit bearing. Pruning is done during the hot and dry 

season when the tree sheds leaves and enters into dormancy. In Tamil Nadu, the trees are pruned during January–

April, in Maharashtra pruning must be completed by the April-end and in Haryana by the May-end . Severity of 

pruning also differs at different locations. In general, light pruning, at about 25 buds, is the best. However, pruning 

could be done at 15–20 buds under more moderate climatic conditions. All the secondary shoots should be 

completely removed. To avoid the occurrence of long unfruitful basal portions of branches as a result of light 

pruning for several years, half the past season’s shoots are pruned to 20 buds and the remaining half to the basal 1 or 

2 nodes. Spraying of 3% thiourea or potassium nitrate once in 2 days before pruning induces bud sprouting from 

maximum number of nodes. 

Manuring and fertilization 

Ber orchards are seldom manured. However, productivity of trees can be improved if manuring is done every year. 

The dose depends on fertility status of different locations. A dose of 750g N/tree gives highest yield, whereas 250g 

N and 250g P2O5 increase fruit yield. Application of K does not give any response. 

In sodic soils, ber can be successfully planted even when the pH is over 8.5 and ESP is over 21% by amending the 

soil of the pit prepared for planting by addition of gypsum. 

Interculture 

Leguminous intercrops such as mungbean, mothbean and cowpea can be grown under rainfed conditions. Gram, 

chilli and other vegetables can be grown between tree rows until the trees occupy full space. Interculture should be 

done to remove weeds which cause losses of nutrients and water and act as alternate host for the diseases. Cover 

cropping with Stylosanthes sp. and moth bean improves fertility and moisture status of the soil. 

 

Irrigation 

In rainfed areas, arrangement for in-situ water harvesting should be done by giving 5% slope to the inter-row spaces 

towards the trees. Black polythene mulch helps conserve soil moisture and improves growth of the trees. Anti-

transpirants like 0.1% power oil and 7.5% Kaolin also conserve water. 

Irrigation during November—February at 3–4 week interval should be done in Punjab and Haryana, but irrigation 

during October causes flower shedding and that during March-April causes fruit spoilage and delays ripening. 

 

Harvesting and Postharvest management 

Ber matures 150–175 days after flowering. A preharvest spray of 750ppm 2-chloroethyl phosphoric acid (Ethephon) 

at colour turning stage induces early maturity. Fully mature fruits are harvested by picking. Picking should be done 

in the forenoon. 

The time of harvesting depends on agroclimatic conditions of the location and cultivars. In south India, the fruits are 

harvested during October–November, in Gujarat during December–March, in Rajasthan during January–March and 

in north India during February–April. The average yield during the prime bearing period (10–20 years) ranges 80–



200kg/tree. In dry areas, under rainfed conditions, 50–80kg fruits /tree can be obtained. Fruits do not ripen after 

picking. Over-ripe fruits lose their eating quality and storage life. Therefore, fruits which are just mature and have 

shining yellow colour should be harvested. At this stage, the fruits contain the desired sugar:acid ratio and ascorbic 

acid content. 

The harvested ber should be sorted to discard the damaged, over-ripe, unripe and misshapen fruits. Then the fruits 

should be graded into large, medium and small-sized groups. For local markets, fruits are generally packed in cloth 

sheets or in gunny bags but for long distant transport and packing should be done according to grades. While A 

grade fruits can be packed in perforated cardboard cartons of 6 kg capacity with paper cuttings as cushioning 

material, the lower grades can be packed in baskets or gunny bags. Ber fruits can be stored for 10–12 days after 

packing in perforated polythene bags at room temperature. The storage life can be prolonged to 30–40 days by 

storage at 3°C and 85–90% humidity. Pre-cooling of fruits at 10°C immediately after harvest increases shelf life by 

about 3 days when subsequently stored at room temperature. Preharvest spraying of 1% calcium nitrate and dipping 

of the fruits before storage in 500ppm Captaf also improve their shelf-life. Ber can be processed to prepare 

murabba, candy, dehydrated ber, pulp, jam, and ready-to-serve beverage 

 



GRAPE  

Botanical name: Vitis vinifera 

Family: Vitaceae 

Grape (Vitis vinifera) is a deciduous crop. Its natural habitat is temperate climate. It was introduced into north India from 

Iran and Afghanistan in 1300 AD by the Muslim invaders; and into south India in 1832 by the Christian missionaries from 

France. However, grape was known in ancient India though it was not commercially cultivated until the 14th century. Wild 

grapes grown in Himachal Pradesh were used to prepare local wine. 

Presently grape cultivation is concentrated in the peninsular India, accounting for 90% of the total area. Major grape-

growing states are Maharashtra, Karnataka, Andhra Pradesh, Tamil Nadu, and the north-western region covering Punjab, 

Haryana, Delhi, western Uttar Pradesh, Rajasthan and Madhya Pradesh. 

Climate and soil 

Grape is basically temperate crop requiring long warm to hot dry summer and cool winters. However, in India it is being 

cultivated in three distinct climatic conditions mainly subtropical, hot tropical and mild tropical climatic conditions. 

Subtropical region: This region covers north west plains correstonsin ot 200 N latitude. Vines in this region undergo 

dormancy, budbreak starts in the first week of March and rain starts in 1st week of June. Thus 95 days are available for fruit 

development and therefore, early varieties like Perlette are recommended for cultivation. 

Hot tropical region: This region covers north part of Maharastra, Telangana and Northern Karnataka lying between 15-

200 N latitude. This is major grape growing region of the country, accounting for 70 per centof the area of grape in the 

country. In this region vines do not undergo dormancy and double pruning, single harvest is the practice. Maximum and 

minimum temperatures are 420 C and 80 C respectively. Thompson Seedless, Tas-e-Ganesh, Sonaka and Anab-e-Shahi, 

Sharad Seedless and Flame Seedless are chief varieties of the region. 

Mild tropical region: Area covered by 100 and 150 N latitude fall in this region. Maximum temperature in the year seldom 

crosses 360 C and minimum is about 120 C. The principal varieties of this region are Bangalore Blue, Thompson Seedless, 

two crops are harvested in a year. 

 Grape is grown in a variety of soils but soils are sandy loam that are well drained and fairly fertile with a good 

amount of organic matter. However, such situation is hardly available in the country and the most grape growing soils of 

the country suffer from the problems of salinity, sodicity and excess of free Ca and Na, This problem is, however, overcome 

or managed by using resistant rootstock. 

Varieties 

More than 20 varieties are under cultivation. However, only a dozen are commercially grown. They can be grouped under 

4 categories based on colour and seeds. They are: 

Coloured 

seeded 
Bangalore Blue, Gulabi (Muscat) 

Coloured 

seedless 
Beauty Seedless and Sharad Seedless 

White seeded  Anab-e-Shahi, Dilkhush (clone of Anab-e-Shahi) 

White seedless 
Perlette, Pusa Seedless, Thompson Seedless, and its clones Tas-A-

Ganesh, Sonaka and Manik Chaman 

Region wise varieties: 

Subtropical region: Perlette, Beauty Seedless, Kishmish Chorni, Kishmish Belly, Pusa Seedless 

Hot tropical region: Thomson Seedless, Sonaka, Tas-e-Ganesh, Anab-e-Shahi, Kishmish Chorni, Flame Seedless, Maru 

Seedless, Dil Khus 

Mild tropical region: Bangalore Blue, Gulabi, Bhokri, Anab-e-Shahi 

 

Currently, Thompson Seedless is the ruling grape, occupying 55% of the area with its clones. Bangalore Blue occupies 

approximately 15% of the total area while Anab-e-Shahi and Dilkhush (15%), Sharad Seedless (5%), Perlette (5%) and 

Gulabi and Bhokri together (5%). 

 

Propagation and rootstocks 

Grape is mostly propagated by hardwood stem cuttings. Four-noded cuttings from well mature canes on proven vines 

are made. The diameter of cuttings should be 8–10mm. Cuttings are mostly obtained from October pruning in the peninsula. 

Rooting of cuttings is not a problem. To increase the rooting of stem cuttings, they should either be soaked or dipped to 

cover the basal buds in IBA solution. For overnight soaking, 500ppm IBA solution is used, while 2000ppm solution is used 

for quick dipping for 10 sec. before planting the cuttings. Quick dip method is preferred. Cuttings after treating with IBA 

should be planted in the nursery or directly in the field. 

Cuttings are planted in nursery either in beds or polybags for rooting. The beds or polybags should be under partial shade. 

The rooting media should have 30–40% well-decomposed cattle manure to retain moisture and similar proportion of sand 

to provide drainage. The beds or rooting medium should be treated with Chloropyriphos or Furadan granules to prevent 

termite damage. Light frequent watering is to be given to the cuttings. 

For planting in field, 3–4 cuttings should be planted at each spot. Cuttings are covered with green twigs to provide shade. 

After rooting, one good cutting is retained at each spot. Gap filling should also be done at this stage. 

Rootstocks are employed for grapes to overcome salinity, nematode damage and to impart vigour to vines. In normal soils 

with good and adequate water for irrigation, rootstock is not necessary. In nematode-prone soils, the rootstock 1613 can be 



used for Anab-e-Shahi or Thompson Seedless. In saline soils, Dogridge is better. Use of Dogridge in non-saline, nematode-

free soils, particularly under mild climatic conditions makes the vines barren by imparting excess vigour. 

Cultivation 

Planting 

Time: Throughout the year but best time is from Jan to June. 

Method: planting should be done with earth ball. 

Essential operation just after planting: As soon as planting is over irrigation should be done. For protection of plant 

from sunlight, shading is done. It advisable to give support to plant by fixing bamboo stick (1.4 -2.0 m long) near the base 

of each plant. 

Before planting the rooted/unrooted cuttings in the main field, the land is cleared of all bushes and levelled. Trenches or 

pits 1m wide and 75cm deep are opened. When plant spacing within a row is less than 2m, continuous trenches are made. 

The pits/trenches are filled with farmyard manure, green manure/leaf-mould, bone-meal (1kg), superphosphate (1kg) and 

allowed to settle by watering. Cuttings are planted in their position by opening a small pit. A mixture of sand, well-rotten 

manure and superphosphate (0.5kg) is packed around the cutting in the pit. The soil around the planted cuttings is drenched 

with a solution of Chlorpyriphos. 

October is ideal time for planting the unrooted cuttings directly in the field. Rooted cuttings are planted in January–

February. When rootstock plants are planted, budding or grafting is done in July–August. Either chip budding or wedge 

grafting is employed. Wedge grafting is better. 

Spacing of vines depends on the variety, vigour of vines and system of training. Generally Anab-e-Shahi and Dilkhush 

vines are spaced at 3.3m × 6.6m or 5.0m × 5.0m. The spacing of vines of seedless varieties varies from 1.2m to 2.0m within 

a row and 2.7 to 3.6m between rows when trained to ‘T’ or ‘Y’ trellis. For Thompson Seedless, the spacing of 1.8m × 2.5m 

and 1.8m × 3.0m is ideal for bower and ‘Y’ trellies trained vines respectively. 

Training and pruning 

Different systems of training—head, kniffin, telephone, bower/pergola/arbor/pandal —are common in India. 

Productive potential of vines is better exploited on bower than on any other system of training. But this system is expensive, 

encourages diseases, and is not suitable for mechanization of cultural operations. On head, kniffin and telephone systems 

of training not only the yields are low but the fruits are exposed to sun resulting in sun-burn of berries. The V and Y systems 

are slightly better than these systems in respect of sun-burn, but the yield is the same. The expanded Y with long arms and 

gable system connecting the side arms of adjacent rows are best-suited for training seedless grapes, since these systems 

possess the advantages of bower and at the same time do not have disadvantages associated with it. 

In north India, vines are pruned in winter (December–January). Half of the canes are pruned to renew spurs and the rest for 

fruiting canes. One or two buds from the cordon (arm) are retained in renewed at spurs and 12 buds are retained on fruiting 

canes. The number of buds left on fruiting canes depend on variety and thickness of cane. Thick canes are pruned longer 

and the thin shorter. The fruited canes are pruned to renewal spurs and the canes developed from renewal spurs are pruned 

to fruiting canes in the next winter. 

In Maharashtra, Andhra Pradesh and north Karnataka, vines are pruned twice (April and October). The April pruning is 

generally termed as back pruning or foundation pruning. While October pruning is called fruit pruning or forward pruning. 

All the canes are pruned to spurs at back pruning, irrespective of the variety or cane thickness. The number of buds retained 

on a cane at forward pruning depends on variety and cane thickness. 

Manuring and fertilization 

The nutrient status of vines is far in excess than required leading to certain nutrient imbalances, particularly Mg deficiency 

as a result of heavy doses of K. 

Grape requires more K than N which in turn is required more than P. However, P is required at the time of fruit-bud 

formation when N requirements are less. The N is required more for shoot growth during the fruiting season. Whereas K 

is required after bud differentiation for shoot maturity and increasing the size of fruit-bud. It is also required after berry set 

until ripening. The manurial schedule for grapes is given in Table 1. 

More P and less K are required in Maharashtra and north Karnataka for Thompson Seedless grape, as the soils of this region 

are rich in K and fix more P. The doses are adjusted by regularly monitoring the petiole nutrient contents. 

Petioles of leaves at fifth node from base are sampled on 45th day after back pruning, while those of leaves opposite to 

flower clusters at full bloom are sampled after October pruning in south India. It is better to sample on 45th day after back 

pruning. However in north India, sampling is done only at full bloom. Nutrient applications in the subsequent years should 

be based on these petiole nutrient standards. 

Heavy dose of cattle manure is applied to improve soil structure and to increase its moisture-holding capacity. About 25–

50 tonnes of well-decomposed cattle manure, 5 tonnes of oil cake (deoiled) and 1,200 kg of organic mixture should 

be applied every year in a hectare crop. When such organic nutrients are applied, the inorganic doses are proportionately 

reduced. 

Among the nutrient deficiencies, Mg deficiency is universal. About 100–200 kg of magnesium sulphate/ha/year should be 

applied depending upon the severity of its deficiency. While 50kg is applied after 30 days of April pruning, the rest is 

applied in 2 splits during the fruiting season once at berry set and again after a month. Magnesium is to be applied to soil 

at least one week prior to potash application to increase its uptake. 

Iron deficiency is very common in black soils. Foliar application of 0.2% ferrous sulphate solution or chelated iron 

compound is recommended. Although all soils in India are deficient in Zn, its deficiency in the plant is not observed. 

Irrigation 

Grape is a shallow feeder. Light and frequent watering is better for grapes. Water requirements of grape are very high 

during berry growth. This period coinciding with hot and dry weather, more water is required at this stage. Least water is 
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required during fruit-bud formation. This period if coincides with cloudy weather and rains, watering is totally to be 

stopped. Reduced irrigation during ripening, i.e. (one month prior to harvesting) improves the quality of grapes and hastens 

ripening. Too much stress during ripening can also increase the berry drop at and after harvesting. 

Currently due to the shortage of water, grapes are irrigated through drips. The number of drippers/vine and their placement 

are very crucial in drip irrigation. The active feeder root zone is to be wetted by the water discharged through the emitters. 

Since the wetting pattern is more horizontal than vertical in clay soils but more vertical than horizontal in sandy soils, more 

emitters with low discharge rate for longer duration are advisable to get good results with drip irrigation in sandy soils. 

Inadequate wetting of root zone reduces shoot vigour and weakens the vines. Gradually they develop deadwood and go 

barren 7–8 years after planting. 

The quantity of water to let through drip irrigation daily depends not only on the stage of growth of the vine but also the 

evapotranspiration in a vineyard.  

Raising a bund of loose soil to a height of 1' along the vine rows and mulching the soil around the drip zone by sugarcane 

trash or paddy straw can conserve the soil moisture and save irrigation water. 

Intercultural operation: The vineyard is kept free from weeds and shallow mulch is preferably be done after every 3 

irrigation. Mulching with 10 cm thick layer of paddy straw/ dry mango/guava leaves should be spread all around the vine 

to area of its spread. 

Weed control 

Farmyard manure and compost are the major sources of weed seeds from outside. The problematic weeds in vineyards are 

bermuda grass (Cynodon dactylon) and nut grass (Cyperus rotundus). The weed intensity is less in bower trained vineyards. 

Mechanical control is most common means of weed control in India. Dhaincha and sunhemp are grown as intercrops to 

check the weeds in vineyards trained to T, V or Y trellises. Post-emergent weedicides-Paraquat (7.5 kg/ha) or Glyphosate 

(2.0kg/ha), is also recommended. Glyphosate offers a long time control of weeds as compared to Paraquat. 

Use of growth regulators 

Growth regulators—CCC, GA and hydrogen cyanamide—are being used commercially in grapes. The CCC is used to 

suppress the vigour of vines and increase the fruitfulness of buds. It is sprayed at 500 ppm concentration at 5-leaf stage 

after back pruning. If weather is cloudy, cool and rainy, it is sprayed on the foliage once again at 10-leaf stage. Gibberallic 

acid (GA) is used invariably in all seedless varieties. It is sprayed at 10 ppm to elongate the clusters, 22–25 days 

after forward pruning (4–5-leaf stage). It is also sprayed on clusters @ 40ppm at 50% bloom stage for thinning the berries. 

For increasing the berry size, the clusters are dipped in 60ppm GA alone or in a mixture of GA (30ppm) with 10ppm BA 

or 2ppm CPPU at pearlmillet or bajra grain-sized berries and again at redgram sized berries. Care must be taken not to 

treat the clusters with GA before bajra grain-sized berries. Otherwise, berries of uneven size form a cluster. For increasing 

berry size, vines are girdled. Girdling is a process of removing 2–3mm wide strip of bark around the stem without injuring 

the wood. This is also to be done at the bajra grain-sized berries. 

Hydrogen cyanamide is used to hasten and increase the bud-break at winter pruning. Buds are swabbed with cotton soaked 

in 1.5% solution of hydrogen cyanamide 48 hrs after pruning. Hastening the bud-break with hydrogen cyamide also hastens 

the ripening of grapes in the north. Thiourea (4.0%) mixed with 1% Bordeaux mixture is also used to increase bud-break 

in south. 

Improvement of berry quality of grape: 

1. Application of micronutrient: Foliar application of B to variety Thompson Seedless and Bhokri vines a week 

before bloom and again at full bloom promote synthesis of protein and RNA in the leaves and increases sugar 

content of berries. However, acid content is not affected. 

2. Thinning: Under thinning operation part (s) of grape vines are removed viz. flower cluster whole or part before 

blooming or even after fruit have set. Fruit thinning can easily be done with application of GA3 @ 50-75 ppm. 

Fruit thinning result in an increase in berry size and quality. 

3. Girdling: It done by removing 3-6mm ring of bark from the trunk and arms. Girdling improves the set of berries, 

increases berry size and advances berry maturation. 

4. Pinching: It is done by removing succulent tips of shoots (3-4cm). 

5. Topping: It is done by removing 10-12 cm or more portion of the shoot tip or terminal portion. Pinching and 

topping are not recommended for improving quality of grape in North India. 

6. Use of growth regulators: Auxin, ethylene, gibberllins have been found to have good response on plant growth, 

flowering, fruiting, earliness, berry development, maturation and yield. Among these, GA3 has been proven to be 

most effective for increasing berry size. However. Higher concentration of GA3 above 75ppm helps in thinning of 

fruits. 

Ripening of grapes: 

Ethephon is one of the efficacious chemical for ripening and quality regulation in grapes. Its effect is particularly striking 

in loss of acidity and increase in pigmentation. Ethephon is used for ripening and quality regulation in grapes has been 

known to exhibit differential effect.  

Harvesting and Postharvest management 

Grapes are harvested when fully ripe, since they do not ripen after harvesting. In seeded grapes, the seeds become dark 

brown when they are fully ripe, while in seedless varieties, their characteristic berry colour develops fully. 

The yield potential of grape in India is highest in the world. Grape variety Anab-e-Shahi has recorded yield as high as 92 

tonnes/ha, whereas Thompson Seedles has 48 tonnes/ha. The average yield of Anab-e-Shahi and Bangalore Blue is 40–50 

tonnes/ha, while that of seedless varieties is 20 tonnes/ha. 

Grapes should be harvested during cool time of the day. Harvested grapes are trimmed, graded and packed. For local 

markets, grapes are packed in bamboo strip baskets using newspaper and grape leaves as cushioning material. One basket 



contains 6kg of grapes. For distant markets (within the country), wood or corrugated cardboard boxes are used for packing. 

Old newspapers, hay and paper shreds are used as cushioning material. The size of packing is 6 or 8kg in wood boxes, and 

2 or 4kg in cardboard boxes. Transport of grapes is mainly by trucks. Grapes are exported to middle-east, Europe and south 

Asian countries. Grapes are packed in ventilated cardboard boxes using dual release sulphur dioxide releasing pads (grape 

guard) as an inpacking material to check the postharvest diseases during transit and storage. Strict cold chain is maintained 

right from harvesting by precooling and cold storage. Boxes are stored at 0°–1°C temperature and 90–95% relative 

humidity in cold storage. They are transported by sea in refrigerated containers. 

Most of the grapes produced in India, irrespective of variety, are consumed fresh. Negligible quantities of Bangalore Blue 

are crushed to make juice and wine for household consumption. Wine is also produced in India with French collaboration 

by some private industries growing certain French varieties. 

Raisins are the only processed products in India. Approximately 30% of seedless grapes are dried to produce 15,000 tonnes 

of raisins. Golden bleached raisins are produced by shade drying the clusters after dipping in either boiling solution of 

sodium hydroxide (0.2–0.3%) and exposing to sulphur fumes. Dipping in soda oil (dipping oil) containing ethyl oleate and 

potassium carbonate and shade drying is the most common method of preparing raisins in India. 

Seeded grapes of Anab-e-Shahi are also dried in very small quantities to make raisins. 

Maturity indices: 

➢ Formation of waxy layer on the skin of berries. 

➢ Berries become soft 

➢ There may be slight change in colour of berries and browning of the cluster stem. 

➢ Berries are easily ditached from the stem on pulling 

➢ On taste, berries are sweet in most of the cases. 

➢ Juice of berries become thick and refractometer reading varies 18-20° B TSS. 

➢ Grapes are harvested by cutting whole bunch nearer to the stem with the help of secateaur. 

Physiological disorders 

Of physiological disorders, uneven ripening, post-harvest berry drop, flower-bud and flower drop and pink berry formation 

are major ones. 

Uneven ripening 

Presence of green berries in a ripe bunch of coloured grapes is called uneven ripening. It is a varietal character and a 

problem in Bangalore Blue, Bangalore Purple, Beauty Seedless and Gulabi grapes. Within a variety this problem varies 

from bunch-to-bunch. Generally inadequate leaf area, and non-availability of reserves to a developing bunch is the reason. 

Cultural practices like cluster thinning, girdling and use of growth regulators can reduce uneven ripening. Application of 

Ethephon (250ppm) at colourbreak stage is recommended to reduce the problem. 

Postharvest berry drop 

This is due to weak pedicel attachment to the berries. This is common in Anab-e-Shahi, Cheema Sahebi and Beauty 

Seedless. Spraying of NAA (50ppm), a week prior to harvesting can minimize the post-harvest berry drop. 

Flower-bud and flower drop 

When panicles are fully expanded, the flower-buds drop before the fruit set. This is common in north India but not in the 

south. The reasons for this disorder are not known. Stem girdling about 10 days prior to full bloom can reduce the problem. 

Pink berry formation 

It is a common disorder in Thompson Seedless and its clone Tas-A-Ganesh in Maharashtra. Pink blush develops on a few 

ripe berries close to harvesting. The pink colour turns to dull red colour and the berries become soft and watery. They do 

not stand for long after harvesting. Although the definite cause of the disorder is not known, it is recommended to spray a 

mixture of 0.2% ascorbic acid and 0.25% sodium diethyl dithiocarbamate at fortnightly intervals commencing berry 

softening. 

Insect pest: 

1. Flee beetles: Feeds of growth by cutting holes.  

Control measures: Spraying of malathion 50 EC (1ml/lt of water) 

2. Thrips: Sucking type of insect.  

Control measures: Spraying of malathion 50 EC (1ml/lt of water) 

3. Mealy bug: This pest attach all parts of vine. The sap of vine is suck by these insects. They caused another 

disease shooty mould by secreting honey dew. 

Control measure: Spray malathion of parathion @ 0.1 per cent. 

Diseases: 

1. Downy mildew:   Pale-olive spots with milky white mycelium on the under surface of leaves. Flowers and 

berries also affected. 

Control measure: Apply Copper oxychloride(3 g), Phytoalxin/ Micimin (3 ml) Metalaxyl/Aliette/ Mancozeb (2 

g) per litre of water Contact fungicide should be sprayed at 3–7 days intervals and systemic fungicides at 10–15 

days intervals. 

2. Powdery mildew (Uncinula  nectar): Greyish-white growth on leaves and berries. 
Control measure: Apply wettable Sulphur (2g) Bayleton (1g)/ Systhane/Rubigon/Topsin(0.5 g) during first week 

of December/cloudy nights. 

3. Anthracnose  (Sphaceloma ampelina): Dark brown sunken spots on the tender arial parts. 

Control measure: Spray Benomyl/Carbendazim/Thiophanate methyl/Bitertanol (1g/litre). Mancozeb (2g) during 

rainy season. 

 



 



Litchi 

Litchi (Litchi chinensis) is a delicious juicy fruit of excellent quality. Botanically it belongs to 

Sapindaceae family. Litehi fruit is famous for its attractive red colour, excellent quality 

characteristics and pleasant flavour. 
Climate and Soil
Litchi is a sub-tropical fruit and thrives best under moist sub-tropical climate. It usually prefers 
low elevation and can be grown up to an altitude of 800 m. (m.s.l,). Deep, well drained loamy 
soil, rich in organic matter and having pH in the range of 5.0 to 7,0 is ideal for the crop. 

Litchi cannot tolerate frost during winter and dry heat in summer. The temperature should not 

go beyond 40.5 C in summer and below freezing point in winter. Prolonged rain may be 

harmtul especially at the time of flowering, when it interferes with pollination. 

Varieties:

A large number of varieties are grown in different parts of India. 

Early: Early seedless, Muzaffarpur, Bombaiya 
Mid: Rose Scented (Bihar- Shahi) 

Late: Saharanpur Selection, Swarnroopa, China, Late Seedless 

Hybrid: 
Sabour Madhu (Poorbi x Bedana) 

Sabour Priya (Poorbi x Bedana) 

Propagation: 
Air layering is the most common method of propagation. Select healthy and vigorous one year 

old twigs and remove 2 cm wide ring of bark just below a bud. IBA or Rooton may be applied 

at cut portion for early and more rooting. The cut is surrounded by mud ball containing moss 

(2 parts damp moss and 1 part of soil from the basin of old litchi tree) and wrapped with 

polythene sheet. Both ends are tied with fine rope to make it air tight. When sufficient roots 

are formed in about 2 months, the branch is cut below the soil or sphagnum moss and potted 

in a nursery. July to October is the most appropriate time. About 6 months old air-layered plants 

should be planted in permanent field in monsoon. 

Planting: 
Pits of 90 x 90 x 90 cm in dimension are dug at the spacing of 8- 10 m apart in square system. 

Pits are filled with topsoil mixed with about 40 kg decomposed compost, 2 kg neem/karanj 

cake, 1 kg bone meal/single super phosphate and 200-300 g muriate of potash. Incorporation 

of about 2 baskets of soil from the root zone of old litchi trees encourages the mycorrhiza 

Browth. Planting is done during June to July. At the time of planting a hole the size of ball of 

carth is made in the centre of the pit at the marked point where the plant is fixed and the soil is 

iCssed to remove air, Watering is done immediately after planting for proper 
establishment. 

uDSequently the plant is regularly irrigated till it is properly established. 

Training and pruning: 

II 
ne plant in the initial stage is essential to provide the required 

framework. 

Unwanted branches should 

other are allowed to form the proper 
frame of the tree. Further, crowded and crisscross branches 

d be pruned to provide definite shape and to promote growth of the 

oth Own of the tree, Three to four branches 60-75 cm from ground opposite to each 

are removed to facilitate better growtn. * they are prone to breakage. 
utate better growth. The branches with narrow angles are also avoided as 

cKage. Non-fruiting 
unproductive 

branches inside the canopy in growing 



and mature trees should also be pruned. Dried, diseased and scissors-shaped 
branci 

also be periodically removed. Light pruning after harvest has been found genial for better 

growth, fruiting and yield. While harvesting the fruit the panicle is plucked along v 

anches should 

with 8-10 cm 

of twig to promote new flush and better bearing for the succeeding year. 

Manure and fertilizer 
Fertilizer/ plant/ year 

Muriate of 

potash (kg) Age of plant Calcium 
ammonium 
nitrate (kg) 

Super 
phosphate 

(kg) FYM (kg) 

1-3 year 10- -20 0.3-1.00 0.2-0.6 
0.05-0.15 

4-6 year 25-40 1.0-2.0 0.75-1.25 
0.20-0.30 

7-10 year 40-50 2.0-3.0 1.50-2.0 
0.30-0.50 

About 10 year 60 3.50 2.2 0.60 

FYM, P and K should be applied in the month of December, whereas dose of N in February, 

in April and remaining % after harvesting of fruits. Besides, litchi orchard may be sprayed 

with Zinc sulphate @4 kg and hydrated lime @2 kg dissolved in 500 litres water 

Irrigation: 
Litchi being an evergreen plant, the maintenance of optimum soil moisture is critical for 

growth, development and fruit production. Irrigation is critical at the fruit development stage 

to get better yield and quality of fruits. To achieve faster growth of the plant no water stress 

should be permitted, while in the reproductive phase water stress is beneficial at the time of 

fruit bud differentiation. Irrigation at the intervals of 2-3 days during the initial stage of plant 

establishment is considered essential. Furthe, the young plants should be irrigated during dry 

periods and winter months at intervals of 3-5 days. 

For young plants mulching with dry leaves or residues in the basin help in better 

moisture conservation. Certain physiological disorders like poor sex ratio, poor fruit set, heavy 

fruit drop and high fruit cracking, besides sunburn of the fruits can be minimized with proper 

water management. 

Moisture conservation through mulching using dried weeds or black polythene sheet 

has been found useful. Through adoption of mulching, frequency of irigation is reduced. 

Intercropping and filler plant: 

Litchi is a slow growing plant and takes about 15-16 years to develop canopy and cover the 

area. During the initial period of establishment, the space between the plants can be utilized for 

planting of filler plants/intercrops, The planting of guava, custard apple, lime/lemon in the 

centre, between and within the rows of lychee have been found to give additional income in 

the initial stage of planting without competing with the main crop. Papaya is also planted as 

filler plant at the spacing of 2.5 x 2.5 m. In between the plants in the initial stage, cowpea, 

french bean, okra, brinjal or other suitable crops of the regions are grown as intererops. In the 

mature lychee orchards, cultivation of partial shade loving plants (ginger, turmeric, elephant 

foot yam) is practiced successfully, which provides additional income. 



Insect pest: 
Litchi mites (Aceria litchi) is a serious pest in all the lychee growing regions in the country. C ny nymph and adults stick to the under-surface of the leaf and suCk the ceu ba uently, the young leaf turns vellow to orevish-vellow and a velvety growth develops 
On lower surfaces, which subsequently turn brown, The affected mature leal develops COnnuous to scattered brown patches with curling, twisting and leathery structure, WhiCh utimately result in blister-like gall formations. It spreads fast under favourabie conanuos 
dreduces the photosynthesis activity and inereases leaf drop. As a result the tree becomes 

weak, and yield and quality of the fruit is severely affected. It is suggested to prune the 

arected twigs/branches and burn to avoid spread. Two sprays of karathene 0.05 percent at 7- 

10 days interval during the attack of the insect has been found to efectively control the pest. 

Application of neem cake has also been found to reduce the incidence of this pest. 

Shoot borer: 
The caterpillar bore inside the newly growing shoot and feed on inner parts resulting in drying 
of the twigs. In the case of severe infestation the sap movement is interrupted and the tree 

ceases to flush. Pruning and burning of affected twigs minimize the infestation. Litchi shoot 

borer can effectively be controlled by spraying Cypermethrin (0.01%) twice at 7 days interval 

during flushing. 
Other pests include bark eating caterpillars (Indarbela tetraonis, Lquadrinotata), weevil 

(Amblyrrhimus poricolis), butterflies (Virachola isocrates) and worm/fruit stone borer 

(Argyroploce carpophaga). 
Diseases: 
Litchi is almost free from fungal diseases in India. The rot caused by Helmenthosporium 

hawaiense and rotting of fruits caused by Aspergillus sp. are some of the fungal diseases 

observed. These can be controlled by spraying with fungicides immediately after the 

appearance of the symptoms. No fungicides should be applied on the trees or fruits at least 20 

days before harvesting. 

Disorders: 

Fruit cracking: 

Fruit cracking in developing fruit is a serious problem in litchi. High temperature low humidity 

and soil moisture conditions during fruit development promote disorder. Inadequate moisture 

during early period of fruit growth result is stagnant and the skin of fruit become hard and sun 

burn. It may crack when it is subjected to increase internal pressure as a result of rapid aril 

growth following irrigation or rain after long dry spell. Temperature higher than 38 C in 

combination of RH <60 per cent is very favourable for fruit cracking. 

Various factors associated with litchi cracking are variety, irrigation interval during hot winds, 

endogenous levels of growth regulation. (cv. Dehradun is more prone to cracking than 

Culcuttia) 
Preventive measures: 

. Adequate and frequent irrigations to bearing trees during fruit growth and development 

period is most useful. 

2 NAA (20ppm); 2,4-D (10ppm) or GA (40ppm) spray during fruit development reduce 

incidence fruit cracking 



3. Spraying with zink sulphate (0.8%), borax (1%) and calcium nitrate (1.5%) fortnightly 

from pea size to harvesting. 

Harvesting: 
The fruits are harvested in bunches along with a portion of the branch and a few leaves. At the 

time of harvesting care is taken to harvest the selected bunch, which has attained the desirable 

maturity as determined by colour development and taste of the pulp. The fruits are harvested 

early in the morning when temperature and humidity are congenial, to have longer shelf-life of 

the fruit. At the time of harvest fruits are collected in a manner so that they do not fall on the 

ground. Use of mechanical tools for harvesting is practiced. The harvesting period is generally 

May-June, depending upon cultivar and location. 

Yield: 

The yield of litchi varies according to the age of the tree, agro-climatic condition and 

maintenance of the orchard. Usually about 80-150 kg fruit/tree is obtained from 14-16 year old 

trees 











Jackfruit or jack (Artocarpus heterophyllus) 

Jackfruit or jack (Artocarpus heterophyllus), also known as jacquier, kathal, langka, nangka, 

khanun, makmi, banun, nongko, kapiak and peignai, is a plant which probably originated from 

the Western Ghats in India. It has become naturalized in many tropical countries, mostly in 

Southeast Asia where it is considered a major fruit. Where food is scarce, it is utilized as a staple. 

Soil and climate: 

This fruit crop is adapted to warm and humid climates below 1000 masl, but it can thrive up to 

1600 meters. It has poor cold, drought and flooding tolerance but has moderate tolerance to wind 

and salinity. 

It favors an annual rainfall of 1500 mm or more without pronounced dry season. It grows on 

various types of soil but prefers deep, well-drained, alluvial, sandy or clay loam soils with pH 

range of 6.0 to 7.5. 

This plant is described as a medium-sized, evergreen, monoecious tree up to 20 meters tall and 

80 cm in diameter. It produces fruits which are very green or greenish yellow when ripe, hanging 

on short stalks from the main stem or large older branches. 

The fruits are botanically a syncarp, up to 100 cm x 50 cm in size. Seeds are numerous. A well 

developed fruit may contain up to 500 seeds, each weighing 3-6 grams. 

Practically all parts of the jackfruit plant are useful, from roots to leaves. The latex of the tree is 

used as bird lime. If heated, it makes an excellent cement for broken China. The bark has been 

made into rope and cloth. Many parts of the tree have been used traditionally as medicine. The 

timber is likewise classified as a medium hardwood with superior qualities for furniture, 

construction, musical instruments and other uses. 

However, this tree is more popular because of its large fruit which can weigh from 0.5 to 50 kg 

each. It is used in many ways. The pulp of the young fruit is cooked as vegetable , pickled or 

canned in brine or curry. The pulp or flesh of the ripe fruit is eaten fresh or processed into 

chutney, jam, jelly, paste or candy. It is also used to flavor ice cream and beverages, or made into 

honey, or processed into concentrate or powder and used in preparing drinks. The seeds are 

commonly eaten after boiling or roasting. 

In countries outside of the producing regions, jackfruit is available either in canned, packed or 

dried forms. There are now many companies engaged in producing dried jackfruit chips. 

 

This jackfruit tree was grown from a marcot/layer. 
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In Southeast Asia, this fruit is occasionally planted as an intercrop to coconut, durian and mango. 

They are also used as shade trees for coffee and black pepper. 

There are several varieties that are grown in the Philippines. The most important are the Sinaba 

and the Tinumbaga. Sinaba has thick flesh and small seeds, with good eating quality. Tinumbaga 

has thinner flesh and stronger aroma, with sweeter taste. Other varieties are called AES Jak #1, 

AES Jak #2, AES Jak #3 and ACC #4 Burabod. These varieties have average fruit weights 

ranging from 5.2 to 12.3 kg. (AFIS, n.d.) 

In South India, the jackfruits are divided into two main classes, the koozha chakka and the 

koozha pazham. Koozha chakka has small, fibrous, soft and mushy but very sweet flesh while 

koozha pazham has a crisp , higher quality flesh. Koozha chakka is equivalent to the khanun 

lamoud in Thailand , vela in Sri Lanka, and nangka bubur in Indonesia and Malaysia. Koozha 

puzham is called khanun nang in Thailand, varaka in Sri Lanka, nangka salak in Indonesia, and 

nangka bilulang in Malaysia. 



Flowering starts at the age of 2-8 years for trees propagated from seed. Vegetatively propagated 

trees starts fruiting within 2-4 years after planting under favorable conditions. In Malaysia, 

clonal trees reach full production when they are 8 to 15 years old. The trees bear flowers and 

fruits year round under favorable conditions, but usually there are peak harvest periods: from 

April to August or September to December in Malaysia, from January to May in Thailand, and 

during summer in India. (Verheij and Coronel, 1992). Fruits ripen 3-8 months after flowering 

(SCUC, 2006). 

Average yield of jackfruit is about 70-100 kg per tree per year in Malaysia and the Philippines 

(Verheij and Coronel, 1992). With a planting density ranging from a minimum of 70 to a 

maximum of 180 trees per hectare, this is equivalent to an annual yield potential of 4.9-18 tons 

per hectare. According to SCUC (2006), however, the average yield is about 10 tons per hectare. 

(Ben G. Bareja 2010) 

INTRODUCTION 

The jackfruit (Artocarpus heterophyllus) is a common village tree cultivated throughout 

Malaysia. Fruits are available almost throughout the year though the peaks are around June and 

December. They are a valuable source of carbohydrates with a lesser amount of calcium and 

phosphate. The pulp of the ripe fruit is eaten fresh or in syrup (preserved). Preserved or canned 

jackfruit has become increasingly popular, but the production is limited. Burkill described the 

juicy flesh around the seed as "The taste is mawkishly sweet and mousy, agreeable to natives of 

the East, but not to Europeans". The flavour is of ethyl butyrate. The Malays and Chinese in 

Malacca candy the fruit. Unripe fruits are used as a vegetable (masak lemak) or in soups and are 

also pickled. The large seeds are boiled or roasted and have a chestnut flavour. The seeds can 

also be ground into flour. 

Jackfruit can be found in all states in Peninsular Malaysia. The total area under jackfruits in 1976 

was about 746.20 hectares. It is grown together with other fruit trees. Until now, it has not been 

planted on a large scale, apart from those grown for trials by the Department of Agriculture in 

Trengganu. About 33% of the jackfruit in Malaysia is found in Trengganu. Other important 

states producing jackfruit are Kedah, Perak, Johor and Pahang. These five states constitute about 

77% of the area under jackfruit in Malaysia. 

CULTIVAR 

As the jackfruit has been traditionally propagated from seeds, there is a wide variation in 

productivity and in fruit size, shape and quality, as well as in the fruiting season. Two main types 

are recognised (1) "Nangka Belulang" with firm flesh and (2) "Nangka Bubur" with soft flesh. 

A few cultivars are known or exploited in Malaysia. A greater research effort is needed to 

catalogue existing cultivars and to build up stocks of desirable clonal material. 

The jackfruit variety under observation is the cultivar Negeri Sembilan Satu. NS 1 is the cultivar 

selected for processing and it is hoped that with further husbandry improvements, the acreage of 

jackfruit in Malaysia will expand to meet the development of the fruit processing industry. 

SOIL AND CLIMATE 

Although the jackfruit is essentially a tree of the tropical lowlands, it is adapted to a wider range 

of conditions. It can tolerate higher altitudes and cold better than the breadfruit. 

The jackfruit can be grown on a variety of soils as long as they are well-drained, but does best in 

deep alluvial soils of open texture. Most of the trees grown in Trengganu and Pahang are on the 

Holyrood series. 

PROPAGATION 

The most common and simplest method of raising jackfruit trees is from seeds, though other 



methods are also known in Malaysia. The trees do not generally breed true from seeds, so the 

practice has led to immense variation in yields, fruit characters and quality. Inarching and 

grafting by the Forkert Method is known in Malaysia as a means of perpetuating desirable clonal 

stocks. 

PLANTING 

The place chosen for the planting should be first cleared from old tree stumps and old roots to 

avoid termites and root disease. When necessary, the soil should be ploughed first, then rows are 

made to mark the planting intervals. Usually, jackfruits are planted at a distance of 30 ft. x 30 ft. 

In an acre, 48 trees can be planted. In a new area the planting interval can be reduced to 25 ft. x 

25 ft., and 69 trees can be planted in an acre. 

Planting holes of 2 ft x 2 ft x 2 ft., should be prepared, and top soil with 4 oz. CIRP should be 

added into each hole. For not every fertile soils, it is advisable to add 40 lbs. of cowdung to the 

top soil. Usually the planting holes are left open for fourteen (14) days before they are filled up 

again, and only then is the budgrafted jackfruit tree planted. It is important to remember that 

during planting, the bud patch is not to be covered with soil. It would otherwise cause the bud 

patch to rot and die. The amount of sunlight can be reduced by using shade from coconut fronds. 

Usually, bud-grafted trees are planted during the rainy season so that they do not have to be 

watered. Since watering is quite a problem in large scale cultivation, planting should be done 

when there is rain in order to make sure that tne plants can grow well. This is important to 

prevent the plants from being stunted. Shading from the coconut fronds can be removed after two 

weeks if the weather is fine. Otherwise, it should be left for another week or more. 

For sandy soil and clay soil or the Holyrood series, legumes are required as cover crops. 

Calopogonium, Centrosema and Pueraria in a ratio of 5:4:1 are usually used. Cover crops are 

required to prevent weeds from growing, to alter the condition and fertility of the soil and also to 

prevent the soil from becoming too hot especially in bris areas. 

FERTILIZER AND MANURING 

A consistent, well-balanced manurial programme is important so as to stimulate rapid growth in 

young trees and to ensure maximum yield when the plants come into bearing. As nitrogen, 

phosphate and potash play a vital role in the plant metabolism, and markedly affect fruit 

production, a balanced supply of these nutrients in the fertilizer mixture must be applied to the 

plant. 

The amount and time of fertilizer application are as shown below: 

 

Year 
Fertilizer  

mixture 

Amount per 

tree/ 

application 

Time of application 

1st year G 4 oz every 3 months 

2nd year G 6 oz every 3 months 

3rd year F 1 lb. every 4 months 

4th year F 2 lb. every 4 months 

5th year F 3 lb. every 6 months 

6th year F 5 lb. every 6 months 

7th year onwards F 6-7 lb. every 6 months 

 



G = Growth mixture 

F = Flowering mixture 

PESTS AND DISEASES 

Jackfruit is seldom attacked by serious fungal or virus diseases. The common diseases which 

occur are physiological, where the trees wilt and the shoots die. This is usually caused by 

shortage of water, flooded or waterlogged conditions. Another disease which can reduce the 

production of jackfruit is caused by fungal attack during the development of the fruits. This 

disease can be controlled by wrapping the fruits before they are attacked by fruit borers, by 

removing and burning the rotten flowers and fruits and also by spraying with fungicide such as 

Perenox, Vitigran blue twice a week during the early fruiting season. 

Natural fruit drop has also been observed. Many fruit buds which are still small drop even 

though they are not attacked by insects or fungus. It is believed that this is due to some 

physiological reasons such as lack of nutrients. 

A few diseases caused by insects and pests such as jackfruit borer, fruit flies, civet cat and wild 

boar have been reported. 

JACKFRUIT BORER 

Margaronia sp. is a type of Lepidopteran which can destroy every part of a jackfruit tree. They 

usually lay eggs on leaves and fruits. The larvae eat the leaves at the beginning and later bore 

into fruits and develop. After destroying part of the fruit they begin to bore into the branches and 

stem. 

The method of controlling Margaronia larvae is to spray insecticides such as carbaryl and 

gamma BHC at least once a fortnight at a concentration of 0.1% of the active ingredient. For the 

plants which have already been attacked, it is necessary to collect and destroy the rotten fruits; 

the dead branches or stems have to be cut. The holes in the fresh part should be filled with 

paradichloro-benzene or other insecticides such as gamma BHC. 

FRUIT FLIES 

Two types of fruit flies, Dacus umbrosus and Dacus dorsata can affect the jackfruit production. 

Fruit flies breed in the matured fruit; the adult female lays eggs at the inner part of the skin and 

the larvae eat and thrive inside the fruit which later becomes rotten. 

The method of controlling fruit flies is by destroying the rotten fruits, either by burning or 

burying them in the soil. Covering fruits using coconut leaf bags, gunny sacks or papers is good 

and effective. 

A new method of controlling fruit flies is to use poisoned attractants such as methyl eugenol and 

protein hydrolysate mixed with trichlorphon (Dipterex) but the method does not give satisfactory 

control. 

MAMMALIAN PESTS 

Jackfruit fruits are loved by wild animals such as the civet cat. Another pest which can cause 

destruction and loss is the wild boar. All immature and mature fruits at the lower part of the trees 

will be destroyed by these pests. Besides that, they like to dig the roots to find insects and this 

may cause the trees to fall. 

A method of controlling them is by elimination by shooting or by using poisonous bait such as 

'methomyl' (Lannate) inside pineapple or sweet potatoes. 

YIELD, PRODUCTION AND PROCESSING 

There is no reliable yield data on jackfruit found in Peninsular Malaysia. Data gathered by the 

Department of Agriculture in Trengganu showed that a jackfruit tree variety NS 1 produced 10-

20 fruits/tree/season. If 15 fruit/ tree/season is an average yield per season, the yield per tree per 



year is therefore 30 fruits. However, data recorded in MARDI was 16 fruits/tree/year during 

1978 for trees grown in Serdang for the same variety i.e. NS 1 (Musa Baba, Pers. Comn.). If 50 

plants are planted in an acre, 800 fruits per acre per year will be produced. The average fruit 

weight recorded was 5.72 kg (12.58 lbs.). If the market price of a fruit is 10 cents per pound, then 

the average price of a fruit is $1.25 cents and the total production per acre per year is about 

$1000. 

At present, the jackfruit variety NS 1 is found to be suitable for preservation and canning. Using 

this method, the flesh can be stored long without any loss in quality. Thus, there is no problem in 

marketing and it can be one of the fruits which has a great potential for the canning industry. 

Processing of jackfruit has been carried out by the Food Technology Division of Serdang since 

1969 and it is being continued by the Agricultural Product Utilization Division MARDI at Kuala 

Trengganu. The flesh is mixed with a syrup mixture, citric acid and calcium chloride during 

processing. 

Only about 13% of the fruit can be canned. A fruit weighing 7 lb. can produce 3 - 4 tins 

weighing 15 oz/tin. At present, the processing cost for one tin of jackfruit is $1.00, with the cost 

of $0.25 for 10-11 pitted pulps weighing 200 gm. 

Canned jackfruit is popular in Malaysia but its production is limited. However, it can be a 

potential industry in future. 
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FRUITS RESEARCH BRANCH MARDI, SERDANG 

A GUIDE ON JACK FRUIT - CULTIVATION AND VALUE ADDITION 1. Introduction Jack 

is a tropical fruit species found in tropical, high rainfall, coastal and humid areas of the world. It 

belongs to family Moraceae. Scientifically Artocarpus heterophyllus, it is the favourite fruit of 

many, owing to its sweetness. The jackfruit tree is widely cultivated in tropical regions of India, 

Bangladesh, Nepal, Sri Lanka, Vietnam, Thailand, Malaysia, Indonesia and the Philippines. 

Jackfruit is also found across Africa, e.g., in Cameroon, Uganda, Tanzania, and Mauritius, as 

well as throughout Brazil and Caribbean nations such asJamaica. However, India is considered to 

be the native of jack fruit. In our country, the trees are found distributed in southern states like 

Kerala, Tamil Nadu, Karnataka, Goa, coastal Maharashtra and other states like, Assam, Bihar, 

Tripura, Uttar Pradesh and foothills of Himalayas. The name originated from its Malayalam 

name Chakka. It is also called kathhal (hindi and urdu), pala (tamil), halasina hannu (kannada) 

panasa pandu (telugu) and phanos (marathi and Konkani). The fleshy carpel which is botanically 

the perianth is the edible portion. Apart from its use as a table fruit, jack is a popular fruit for 

preparation of pickles, chips, jack leather and papad. The fruit has got good potential for value 

addition into several products like squash, jam, candy, halwa etc. The ripe bulbs can be 



preserved for one year in sugar syrup or in the form of sweetened pulp. The unripe mature bulbs 

can be blanched and dehydrated for further use through out the year. Seed is a rich source of 

starch and a delicacy during season. The timber is highly valued for its strength and sought for 

construction and furniture. The dried leaves are stitched to make disposable plates. 

Breadfruit is similar to jackfruit in its appearance and culinary uses. A distinction between the 

two is the breadfruit’s lack of seeds, whereas jackfruit has several encased in its fleshy pods. 

Most jackfruits are much larger than breadfruits as well. 

 

Jackfruit also bears resemblance to cempedak: jackfruit’s flesh is generally yellow whereas 

cempedak is dark yellow or orange. Jackfruit’s skin is also spiky, and cempedak’s has a scaly 

appearance. 

 

Origin of Jackfruit 

Jackfruit is native to India, specifically Maharashtra, Karnataka, and Kerala. Here, its cultivation 

dates as far back as 3,000 to 6,000 years. KT Achya, author of the book, “Indian Food: A 

Historical Companion” explains that jackfruit’s first name, “panasa,” arises from a pre-Sanskrit 

language of Munda. Other ancient fruits mentioned in Munda include jamun and tamarind. 

Buddhist texts reference the fruit as early as 400 BC, and some Buddhist priests still use the fruit 

to color their robes. 

 

Tamil literature makes note of the fruit in works dating from the 1st and 3rd century AD. In 

the Perumpaanaru, a wandering minstrel feasted on the “fruits of the jacks.” Another 1st century 

AD classic, Maduraikanchi, mentions that the fruits were traded in large marketplaces for use in 

restaurants and hotels. 

 

Jackfruit is one of the largest growing fruits in the world as well—a single fruit can weigh up to 

100 pounds. Though these stories might have a bit of masala added to them, some people in 

Kerala claim sightings of 4ft-wide jackfruits. 

 

 

Today, jackfruit has spread to other parts of Southeast Asia: It grows throughout Nepal, Sri 

Lanka, and Bangladesh. It’s also a popular fruit in Malaysia, Indonesia, Thailand, Vietnam, and 

several other parts of the world including Africa. 

 

Availability of Jackfruit in India 

Jackfruit grows plentifully in the South and East of India. Regions that cultivate the fruit include 

the Western Ghats, Deoria, Gorakhpur, Allahabad, Uttar Pradesh, Kerala, Tamil Nadu, Konkan 

and Karnataka. Faizabad, Uttar Pradesh is well known for its tasty variety of jackfruit. 

 

Though India is the second largest producer of jackfruit, an article in “The Hindu” estimates that 

75 percent of the ripe fruits goes to waste. In fact, demand for jackfruit products is high, but 

manufacturers have difficulty procuring machinery and laborers willing to process the fruits. 

 

 



Jackfruit season is September through December, and again from June to August. Peak 

production is during the monsoon season. The Maharajapuram variety yields fruits even during 

the off-season from December through July. 

 

 

Jackfruit farmer from Karnataka 

 

Where to find Jackfruit in India 

Jackfruit consumption is much more common in the villages than in urban city centers. This 

might be because of jackfruit’s status as a poor man’s fruit. However, anyone can find jackfruit 

when in season. Roadside stands hang the large fruit from their stalls. In high end stores, pre-

packaged jackfruit pods sell to those unwilling to go through the laborious efforts of preparing 

the fruit. The fruit is so beloved in the south that cities have annual jackfruit celebrations 

showcasing the various products and cultivars.  

 

Jackfruit isn’t as common in the north, mostly because of the immense difficulty in transporting 

the fruit. An August 2009 article by “Civil Society” cites that only 15 percent of farmers in the 

south are capable of transporting the fruits to distant markets. However, northern jackfruit 

producing states supply the fruits to surrounding cities, albeit in lesser quantities. 

 

 

A few companies purvey freeze-dried jackfruit and fried jackfruit chips as well. Such packaged 

goods are available year-round, but are not sold in many markets. The Indian jackfruit market is 

expanding, however, with emerging possibilities of selling jackfruit barfi, dehydrated chips, 

papads, jam, squash, and juice. 
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Checking for Ripeness in Jackfruit 

The ideal stage of ripeness depends on its end use: If eaten raw, ripe jackfruit is desired. If for 

savory dishes, unripe jackfruit is preferable. 

 

Unripe: the fruit should look yellowish-green, hard to the touch and should be light for its size. 

The interior of an unripe jackfruit is white and hard. 

 

 

Ripe: a ripe jackfruit is not pretty—the exterior should have brownish-black spots along its 

golden spiked skin, and an unpleasant aroma of rotting onions to match. The fruit should feel 

heavy for its size and should yield to the touch. Though the exterior smells like onions, the inside 

flesh smells like a pack of fruit gum and has hints of strawberry, banana, and pineapple. 

 

 

Ripe Jackfruit 

 

Taste of Jackfruit 

Ripe jackfruit has a pungent, dense, sweet taste and a savory, filling pulp. Some liken the taste to 

bananas with a hint of pineapple, but jackfruit possesses a somewhat musky quality not found in 

either of these fruits. 

 

Ripe fruit has an unusual texture that—depending on the ripeness and variety—ranges from 

slightly rubbery and chewy, to custardy and smooth. Jackfruit is not juicy on account of its low 

water content. 
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Not everyone likes jackfruit. Indeed, Babur, the Moghul emperor (1483-1530), described the 

fruit as a “sheep’s stomach stuffed and made into haggis.” 

 

 

Edible jackfruit bulbs 

 

Nutritional Value of Jackfruit 

According to its USDA nutrient data profile, 100g of edible jackfruit contains the following 

nutrition: 

 

94kcal 

0g Fat 

24g Carb (8% RDI) 

2g Fiber (6% RDI) 

1.5g Protein (3% RDI) 

297IU Vitamin A (6% RDI) 

6.7mg Vitamin C (11% RDI) 

0mg Thiamine (2% RDI) 

.1mg Riboflavin (6% RDI) 

.1mg Vitamin B6 (5% RDI) 

34mg Calcium (3% RDI) 

.6mg Iron (3% RDI) 

37mg Magnesium (9% RDI) 

36mg Phosphorous (4% RDI) 

303mg Potassium (9% RDI) 

.4mg Zinc (3% RDI) 

.2mg Copper (9% RDI) 

 

.2mg Manganese (10% RDI) 

 

Health Benefits of Jackfruit 

Several groups utilize parts of the jackfruit for traditional remedies. According to the book, 

“Edible Medicinal and Non-Medicinal Plants,” the ash of leaves is burned with coconut and 

corn, and then applied to wounds. In India, leaves and root treat skin disorders. The fruit’s latex 

ameliorates venomous snakebites and glandular swelling. Locals regard the fruit itself as a 

http://2.bp.blogspot.com/-T6YKkeOCUIg/UIU5KSdH4PI/AAAAAAAAC84/ly_DdHSYug8/s1600/jfruit.jpeg


demulcent, nutritive, and laxative. However, Ayurvedic practitioners warn that overeating causes 

digestive problems. 

 

Jackfruit has several benefits discovered and explored in modern science: 

--According to a study published in the Internet Journal of Alternative Medicine jackfruit 

illustrated antitumor activity. 

--The leaves of jackfruit possess hypoglycemic action, as per a 2006 study published in 

the African Journal of Complementary and Alternative Medicines. 

--The fruit’s latex has considerable antimicrobial properties, as published in the European 

Review for Medical and Pharmacological Sciences. 

--An Industrial Crops and Products study affirmed that the fruit’s wine has high antioxidants. A 

2010 article published in Plant Foods for Human Nutrition affirmed its high antioxidant content 

and polyphenols in the fruit pulp as well. 

 

--The Journal of Food Sciences published a study by researchers in Italy showing that jackfruit 

extracts have significantantioxidant and antibacterial properties against food-borne pathogens. 

 

How to Open/Cut Jackfruit 

 

This is the best video on preparing a jackfruit. 

 

  

 

 

To summarize: 

First, grease the plate, knife and even hands to prevent the fruit’s latex from sticking to surfaces. 

Cut an incision from the jackfruit’s stem to its tip, and pry open with the fingertips. Remove the 

fleshy, rubbery pods apparent throughout the fruit, especially near the jackfruit’s pineapple-like 

core. Next, remove the seeds from the pods and set aside. 

 

This process is often time-consuming and cumbersome, as there’s much ancillary pulp surrounds 

the prized, edible flesh. 

 

 

*Tip: if the jackfruit’s sticky latex gets stuck on hands or any surface, rubbing flour on it will 

help remove the gummy-like sap. 

 



 
 

 

Storing of Jackfruit: 

Whole jackfruit will keep for three to ten days at room temperature. Do not refrigerate the whole 

fruit; instead, keep the peeled jackfruit bulbs in a perforated bag in the refrigerator. They will 

keep for up to a week, but be on the lookout for slimy, graying pulp—this indicates spoilage. 

 

Jackfruit pods may be frozen, and in fact, many Asian countries offer them in the freezer section 

of grocery stores.  

 

Jackfruit Recipe Ideas and Uses: 

Note: jackfruit may be substituted in most recipes calling for cempedak or breadfruit, but not 

durian. 

 

Unripe jackfruit recipe ideas: 

--Cook like a vegetable: roast in the oven for 20 minutes at 400 F, or boil for 10 to 15 minutes in 

salt water. 

--Add jackfruit to biryani: cut unripe fruit into chunks, throw it in a pressure cooker, add a bit 

of spice and salt to the mix, and cook until the fruit is semi-firm. Remove, and then add the 

jackfruit with the other spices, nuts, and coconut cream. 

--Use the fruit as a vegan substitute for barbeque pulled pork and even chicken. 

--Stew jackfruit chunks with other vegetables as part of a savory curry. In Uttar Pradesh and 

Punjab, locals makekathal subzee, a spicy vegetable dish that includes raw jackfruit. 

--In Mangalore, locals make a dish from raw jackfruit called gujjeda kajipu. Ingredients of this 

dry spice curry include raw jackfruit, garlic cloves, coconut, onion, mustard seeds, and salt. It’s 

also common to add shellfish and prawns. 

 

Ripe jackfruit recipe ideas: 

--Make jackfruit jam by using a ratio of 1½ cups of sugar for every 1 cup of fruit. Also include 

lime, cinnamon or substitute jaggery for sugar. 

--Create jackfruit custard by adding chopped flesh with coconut milk, vanilla and salt. In 

Kerala, sweet jackfruit pudding is known as chakka pradaman. Traditional recipes mix ripe 

jackfruit, jaggery, ghee, coconut milk, and coconut meat. 
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--Make a pie filling of blended bananas, coconut milk, coconut flakes and jackfruit. 

--Blend jackfruit with frozen bananas, vanilla extract, and coconut milk to make ice cream. 

Sprinkle with coconut flakes. 

--Make jackfruit kheer by sautéing fresh slices in coconut oil with brown sugar or jaggery, 

cashews, raisins, and almonds. Add nut milk or coconut cream as desired. 

--Mangalore locals also make a sweet jackfruit dish called ghariyo, which is a fritter. To make 

this local dish, soak rice overnight and then grind with jackfruit and palm sugar until a thick 

paste forms. Add dry ingredients of grated coconut, salt, cardamom, and rice flour. Mix until 

pasty dough forms. Deep-fry the fritters in coconut oil, and let sit on a paper towel until cool. 

 

 

Boil the seeds in salt: the taste resembles chestnuts and lotus root 

 

 

Jackfruit biryani 

 

Flavor Complements: 

Durian, breadfruit, breadnut, cempedak, banana, coconut 

 

Unripe: plantain, coconut milk, coconut oil, garlic, onion, salt, turmeric, mustard, cumin, flour, 

garam masala, soy sauce, sesame, chili, potato, lime juice, lemon juice, curry leaves, grated 

coconut, dal, asafetida, black pepper, cinnamon, clove 

 

Ripe: sweetened coconut, sugar, sweet milks, raisins, pineapple, banana, mango, cashew, 

cardamom, almond, cashew, date, jaggery, maple syrup, vanilla, citrus rind 

 

Random Facts: 

Jackfruit is the national fruit of Bangladesh 

 

Alongside bananas and mangos, jackfruit is considered one of the three auspicious fruits in 

Tamil Nadu. 

 

Jackfruit belongs in the same family as mulberries 

 

The name, “jackfruit” only came about when the British hijacked the Malayalam name, “chaka” 

and turned it into “jackfruit.” 
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Scientific Name: 

Artocarpus heterophyllus 

 

Other Names: 

Panasam (Sanskrit) 

Kathal (Hindi, Bengali) 

Theibong (Manipuri) 

Panas (Oriya) 

Pala pazham (Tamil) 

Panasa (Telegu) 

Phanas (Marathi) 

Halasa (Karnataka) 

 

Halasina hannu (Kannada) 

 

 

Jackfruit and mango pie from 

Rosalinda's Filipino Kitchen 

 

http://www.rosalinda.ca/our-kitchen.html
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POMEGRANATE (Punica granatum) 

In India pomegranate is commercially planted in Maharastra, Gujarat and to a limited extent in 

U.P., A.P., Karnataka and Tamilnadu. This fruit crop can tolerate salinity and saline irrigation 

water and does well even in shallow soils. It can also tolerate drought. Pomegranate Makes on 

excellent choice under arid and semi-arid condition.  

SOILS  

Pomegranate is very hardy crop and thrives well in shallow rocky soils. It can tolerate alkalinity 

and salinity. However best results are obtained in deep, heavy loam and well drained soils. It is 

sensitive to soil moisture fluctuation causing fruit cracking which is a serious problem of this 

crop.  

CLIMATE  

It thrives best under hot dry summer and cold winter provided irrigation facilites are available. 

Humidity lowers the quality and proliferates diseases. Under subtropics it is deciduous in nature 

while in tropics it is evergreen.  

VARIETIES  

Ganesh, Muskat, Jyothi, Jaloreseedless, Jodhapur red, Dholka, Seedless, Arakta etc.  

PROPAGATION  

Easily raised by cuttings or air or ground layering 15-20cm.longhard wood cuttings taken from 

1-2 years old plant, should be treated with keradx'B' rooting hormone or given a quick dip in 500 

ppm I.B.A. plants will be ready in 55-66 days.  

PLANTING  

Pits of 60 X 60 X 60Ccm are dug at 5m spacing in square system. Spacing of 5m between rows 

and 2m between trees gives maximum returns. Fill the pits with 20kg FYM. Planting should be 

done during monsoon. Watering must be done immediately after planting.  

PURNING  

The plant should be allowed to retain 4 main stems from the ground level. Extra suckes should 

be removed continuously. The main stem should be topped at a height of about 70cm. to reduce 

branching. The tree is given a balanced shape during the initial 2-3 years by the proper selection 

of secondary and tertiary branches. Downward growing branches and crossing branches should 

be removed.  

After the tree is trained, much purning is not required as the fruits are borne on one year old 

branches. However water sprouts and dry branches should be removed. After 10 years, old main 

stems should be removed by cutting back to make it more Productive.  

INTER CROPPING  

Since pomegranate plants take 4-5 years to come into good bearing low growing vegetables, 

pulses or green manure crops can be taken up as intercrops.  

 

 



MANURES AND FERTILIZERS  

Higher yields can be obtained by application of 500-625g N ,250 g P205 and 250g k20 to each 

tree per year. Time of application vary with the crop. For ambe bahar December / January, for 

Mrig bahar May / June and for hasthe bahar October / November are appropriate periods.  

IRRIGATION  

Irrigation requirements vary with type of crop. For Mrig bahar crop first irrigation in the middle 

of May followed by regular irrigation until monsoon sets in. Thereafter in post monsoon period 

copious and regular irrigation is essential for better development of fruits and to avoid Fruit 

cacking. For other crops weekly irrigation in Summer and bi-weekly irrigation in winter should 

suffice.  

FLOWER REGULATION (Bahar Treatment)  

In subtropics, tree flowers in spring while in tropics (central and south India) it flowers in three 

distinct phases with maximum intensity in rainy season. Spring flowers give fruits in summer 

when the demand is maximum but the quality is poor. Therefore, efforts should be directed to 

avail of the rainy season flowers (Mirg bahar) so that fruiting period coincides with the 

maximum water availability time and the crop is taken without much irrigation. For "Mirg 

Bahar" treatment, withholding of water from December-May results in suppression of growth. 

Trees usually shed leaves by March end and remain dormant up to May. Then the field is 

ploughed, manure and fertilizers are applied and first light irrigation is given in the middle of 

May and there after one or two light irrigation are given until rain sets in. Trees put up new 

growth, flower and fruit with crop availability in October - November.  

FRUITING  

Under subtropics it essentially flowers once in a year but under tropical conditions almost 

through out the year with maximum concentration in rainy season. In spring, Flowers are borne 

on mature wood of previous seasons growth while flowers are borne on current season's growth 

in June / July. Flowers take 5-6 months to be ready. A tree gives 20-25 fruit from third or fourth 

year and 100-150 after 10 years.  

HARVEST  

5-6 months after flowering change in skin color gives metallic sound, when tapped. Yields 100-

150 fruits/annum. High density planting 1000 plants/ha (5 X 2m) is profitable.  

POST HARVEST  

Fruits can cured in shade for about a week so that the skin becomes hard and fruit can stand 

transportation. When stored at 00c to 4.50c with 80-85% R.H. can be safe for 7 months.  

PROBLEMS  

Insects Pests & Diseases  

Anar butter fly (virachola isrocates): caterpillar bores into fruit and feeds on pulp. Metacid 50 EC 

1 ml/ltr or Carboryl 0.2% can control this pest.  

Fruit Rot:(Phomopsis)  

When flowers are affected, they fail to set and young fruit may drop.  



CONTROL  

Diathane M-45, Captan 500 g in 200 1 water after fruit formation subsequently 3-4 sparyings at 

15 days interval.  

PHYSIOLOGICAL DISORDERS  

Fruit cracking is a serious disorder. In young fruits it could be due to Boron deficiency, but fully 

grown fruits crack due to moisture imbalances as this fruit is very sensitive to variation in soil 

moisture. Prolonged drought causes hardening of peal and if this is followed by heavy irrigation 

or down pour then the pulp grows then peel grows and cracks. Tolerant varieties : Bedana Bose 

and Khog.  

This problem can be managed through following means: 

1. Maintaining soil moisture and not allowing wide variation in soil moisture depletion.  

2. Cultivation of tolerant types.  

3. Early harvesting not allowing fruits to crack.  

Spray of calcium hydroxide on leaves in fruits initiating after fruit set 



STRAWBERRY 

Strawberry is an attractive, lucious, tasty and nutritious fruit with a distinct and pleasant aroma, 

and delicate flavour. It has a unique place among cultivated berry fruits. Rich in vitamin C and iron, it 

is mainly consumed as fresh. Jam and syrup are also prepared from strawberry. It is cultivated in 

tropical and subtropical areas round the year. It is cultivated commercially in Himachal Pradesh, Uttar 

Pradesh, Maharashtra, West Bengal, Nilgiri hills, Delhi, Haryana, Punjab and Rajasthan. Owing to 

wide climatic and soil adaptation and high returns, it has tremendous potential in India. Its cultivation 

can be extended to other suitable areas having assured irrigation and transport facilities. 

Climate and Soil 

Strawberry grows well under temperate climate. Some cultivars are grown in subtropical climate also. 

Daylight period of 12hr or less and moderate temperatures are important for flower-bud formation. 

Each cultivar may have a different day length and temperature requirement. Some cultivars are adapted 

to septentrional culture (short days in autumn and hard winter) or to meridional conditions (long days 

in autumn and moderate winter). Strawberry Senga Sengana, Redgaunlet and Gorella are grown under 

septentrional conditions, while Tioga is an important cultivar of meridional region. It can make flower 

buds under longer day length. Besides, there are several day-neutral strawberries—Silva, Fern, Muir, 

Hecker, Tristar and Trileute—that have made their cultivation possible in different times of the year. 

Day-neutral strawberries are high yielders. Temperature plays a critical role in the development of 

strawberry at a particular place. 

The strawberry can be grown on any type of soil—poor sand to heavy clay—provided proper moisture, 

organic matter and drainage is present. Strawberry ripens somewhat earlier on sandy soil than on clay 

soil. There is a definite cultivar adaptation to soils. Some grow better on heavier soils and others on 

light soils. Water should not stagnate in the field. Since most of its roots are found in the top 15cm soil, 

keep this layer porous and rich in humus. Strawberry is not much sensitive to soil reaction. However, it 

prefers a slight acidic soil. At higher pH, there is less root growth. There should be no underlying lime 

layer up to 15–20cm, otherwise it causes burning of leaves. In drier areas, alkali soils must be avoided. 

Thus, sandy loam to loamy soil with pH 5.7–6.5 is ideal for strawberry cultivation. 

Varieties 

All the cultivated varieties of strawberry are octaploid. A number of cultivars have been introduced and 

evaluated from time-to-time. The promising ones are: 

Chandler 

Fruit is of exceptionally high dessert quality with outstanding colour and flavour. It is very resistant to 

physical damages caused by rain. Plants are tolerant to viruses. Fruits are large, flesh and skin firm and 

flavour excellent. It is suitable for fresh market and processing. On an average, berry weighs 15–18g. 

The fruits have good TSS (12%), acidity (0.85%), vitamin C (55.5mg/100g) and sugar content (6.1%). 

Tioga 

An early-maturing cultivar, it is tolerant to viruses. Fruits very large, flesh and skin firm, dessert and 

processing quality good, TSS 12.2%, acidity 0.98% and sugar 6.2%. Average berry weighs about 9g. 



Torrey: Tolerant to viruses, it produces numerous runners. Fruits large, flesh and skin medium firm, 

dessert quality excellent, processing quality good, TSS 12.0%, acidity 0.97% and sugars 6.1%. 

Average berry weighs 6.9g. 

Selva: A day-neutral cultivar, it has the capacity to produce off-season fruits. It is different from day-

neutral or ever bearing types. Fruits large, flesh and skin firm, conic to blocky in shape, dessert quality 

good. It can be handled and shipped fairly well. Skin bright red, attractive, flesh red, internally 

somewhat hollow, light in colour at core, average berry weighs 15–18g, TSS 11.1%, acidity 1.0% and 

sugar 5.5%. 

Belrubi: Fruits large, conical (necked fruit), skin bright red, flesh attractive red, somewhat firm, less 

hollow at core, high quality, sweet, slightly subacid, average berry weigh 15g, TSS 11.8%, acidity 

0.98%, sugars 6%. Plant produces adequate runners. 

Fern: It is a day-neutral, early-ripening and over-bearing cultivar. Fruits large, medium, conical, solid 

internally, slightly hollow, skin red, flesh red, firm, flavour excellent, suitable for fresh market and 

processing. It tastes sweet to slightly subacidic. Average berry weighs 20–25g, TSS 11.2%, acidity 

0.88% and sugars 6.1%. 

Pajaro: It is very successful under summer system. Plant tolerant to virus. Fruit has good dessert and 

processing quality. Fruit is quite susceptible to physical damage caused by rain. Fruits large, flesh very 

firm, skin firm, red colour, average berry weighs 7.6g, TSS 12.2%, acidity 0.97% and sugars 5.5%. 

Besides, Premier, Red Coat, Local Jeolikot, Dilpasand, Bangalore, Florida 90, Katrain Sweet, Pusa 

Early Dwarf and Blakemore are also grown. 

Propagation 

Strawberry is commercially propagated by runner plants. Generally one plant produces 7–10 runners 

but under proper management, it can go up to 15 runners/plant. It can also be propagated through 

crowns (3–5 plants/crown), but division of crowns of older plants is too tedious and expensive for 

cultivars producing runner plants readily. Runner formation can be stimulated with the application of 

IBA (100ppm) 10 days before flowering, and also with Morphectin (50ppm). 

Propagation by seed is not suitable as the seedlings do not come true-to-type. Due to this, old 

strawberry buds may have many untrue seedlings undesirable for propagation. 

Where viruses and nematodes are present, primarily in commercial plantations, the growth and 

production of plants may be reduced by half or more. It is desirable to procure virus-free plants for 

commercial plantations. In addition, these plants are raised in fumigated soils to control nematodes. 

Planting virus and nematode-free stock, and keeping it clean provides protection against serious 

diseases. 

For large-scale propagation of virus-free plants, tissue culture is widely used. Under favourable 

conditions, one strawberry meristem can be multiplied to yield more than one million plants in a year. 

Plants can be regenerated from meristematic callus, anthers and immature embryos. 

 



Cultivation 

Planting 

Soil preparation is very important for strawberry cultivation. It should start during summer when the 

soil is ploughed with a soil turning plough so that the insects present in soil may die. It should be 

followed by repeated ploughings to make soil friable. Remove weeds and stubbles. Since most of its 

roots are confined in top 40cm soil, the soil should be made friable. Deep cultivation improves water 

absorption by the crop. The weeds can also be controlled by applying paraquat. Soil should be 

fumigated before planting to control fungal diseases, particularly verticillium wilt. Soil fumigation with 

a mixture of methyl bromide and chloropicrin helps increase root system, reduces N fertilizer 

requirement and controls several weeds. 

September–October is ideal time of planting runners or crowns in hilly areas. The planting material 

should be healthy, disease and insect-free. Early formed, well-developed runners are ideal for planting. 

Fruit buds are established during the fall of the first season. The September–October planted plants are 

well-established in the field and start giving quality fruits in spring season. If the planting is done too 

early, plants lack vigour and result in low yield and quality of fruits. If planted very late, runners 

develop in March and crops are light. In Punjab and Haryana, planting during November is promising. 

If planting is done in spring, use only healthy and vigorous plants. The larger the plants at the end of 

first season, the larger will be the succeeding crop. 

In temperate humid regions, planting can be done in spring. If the weather is undesirable, plants can be 

stored in polythene bags at 31°–32°C until conditions are favourable. Cold storage plants usually grow 

as well as freshly dug field plants. 

Strawberry can be planted by hand. However, care should be taken to prevent damage and drying of 

roots of runners. Runners are uprooted from nursery, made into bundles and planted in the field. These 

can also be kept in cold storage before transplanting. The soil should be frequently irrigated to reduce 

water stress in the leaf. Defoliation suppresses the plant growth, delays fruiting and reduces yield and 

quality. 

Training 

There are 4 training systems—matted row, spaced row, hill and plastic mulch. Generally matted row 

system is followed in our country. 

Matted row: This is the simplest and least expensive method. The runners are usually planted at 90cm 

× 45cm spacing. In Himachal Pradesh, a spacing of 60cm × 25cm for Chandler is optimum. After the 

initial growth of the first year, runners are allowed to cover the vacant space all around the mother 

plants ultimately covering the whole vacant space and giving the appearance of a mat. It is generally 

followed in heavy soils which are free from weeds. In this system, more number of plants can be 

accommodated/unit area which give a higher yield under suitable conditions. The overcrowding may 

cause higher fruit rot. Thus care must be taken to maintain the optimum number of plants without 

overcrowding. 

Spaced row: This system is suitable for cultivars that are moderate to weak in producing runners. The 

daughter plants are spaced at definite distances by covering the selected tips of runners with soil which 



become plants. This is done till the desired number of daughter plants are obtained for each mother 

plant. The runners formed later on are removed. 

Hill system: This system is followed for the cultivars developing a few runners. All runners are 

removed from the mother plants. The individual plants 

become large and bear more than those in matted row. The plants are planted 25–30cm apart in twin 

rows 20–30cm apart and 100–110cm spacing between twin rows. A small tractor can be used for 

tillage. Where cultivation is done manually, the rows can be spaced closer at 60cm. In some cases 

triple rows are set. 

Plastic film: Green or black plastic film is used as a mulch for the hill system to control weeds and 

conserve moisture, but on hot days, some scalding of berries takes place. In this system, berries are 

kept clean and rot and mold are reduced. The plants bloom earlier. These are prone to damage by frost. 

Manuring and fertilization 

There are different recommendations for strawberry grown in different states in India. In Himachal 

Pradesh, application of 50 tonnes farmyard manure along with 40kg each of P2O5 and K2O/ha at the 

time of preparation of beds is recommended. The N (80kg) should be applied in 2 split doses; half in 

September or after the establishment of plants in September–October, and the remaining half before 

blooming. 

For Uttar Pradesh hills, apply farmyard manure (25–37.5 tonnes), N (75–100kg), P2O5  (80–120kg), 

K2O (50–80kg)/ha. The farmyard manure should be mixed in soil at the time of preparation of planting 

bed. Full dose of P2O5  and half of K2O are placed in the planting rows at 15–20cm depth. Half N 

should be broadcast in inter-row spaces a month after planting and the remaining half N and K2O 

should be sidedressed at the time of flowering. Foliar spraying of N (0.5%), P2O5  (0.2%) and K2O 

(0.5%), 4 times between August and February is also advised. 

Aftercare 

The flower stems should be removed as they appear on plants after planting. If not removed, flowers 

create a drain on the plants, reducing their vitality, number and size of daughter plants. This practice 

also helps establish the plants and aids in tolerating heat and drought. The removal of flower strains 

from cultivars which produce small number of daughter plants increases the number of runners and 

plant set. 

In Hill system, runners should be cut as and when they appear. With matted row system, surplus plants 

should be removed from outside the rows during late summer or autumn. The operation can be 

performed normally or with the help of cultivar and other specialized machinery. 

Keep the crop weed-free during first season by cultivating, applying herbicides, or plastic sheet. The 

soil should be worked towards the plants. It should be ensured that soil remains around the crown 

without covering them. Cultivation should be restricted to only upper 2.54–5.08cm of the soil. It should 

be continued till the straw mulch is applied (where it is used). Weeds should not be allowed to grow. 

Emergence of weeds during the fruiting season also affects pollination by honey bees, thereby reducing 

yields drastically. 

 



Irrigation 

Irrigation is a must and in humid regions, even short droughts reduce the yield, damaging the shallow 

root system. Since strawberry is a shallow-rooted plant, the plants require more frequent but less 

amount of water in each irrigation. Irrigation of newly-planted buds results in increased runner 

production and early rooting. Strawberry plants produce optimum growth when the soil 

moisture tension is maintained at less than 1.0 atmosphere. Excessive irrigation is, however, 

detrimental which encourages growth of leaves and stolens at the expense of fruits and flowers and 

also increases the incidence of Botrytis rot. 

Irrigation should be applied in furrows between the rows. The alleys are usually cultivated after 2–3 

days of each irrigation. Care should be taken that water should not wet the leaves and fruits as it may 

increase the incidence of fungal infection. To obtain better fruit size and quality, it should be irrigated 

judiciously during harvesting. 

Nowadays trickle and sprinkler irrigation systems are becoming popular. In trickle irrigation, 30% 

water and energy are saved. Less disruption of picking schedules, better water supply during winter 

and less rotting of strawberries and saving in water are added advantages. Sprinkler irrigation is, 

however, valuable in areas where there may be heat stress (>85°C temperature) and need for frost 

control using 50ppm water. 

Harvesting and Postharvest management 

Strawberries are generally harvested when half to three-fourths of skin develops colour. For distant 

shipment green or white and still hard berries are harvested. Delaying in picking usually increases the 

proportion of overripe and rotted berries. The picking duration differs from cultivar-to-cultivar. It is 55, 

35 and 32 days for Tioga; 55, 30 and 30 days for Torrey during first, second and third year respectively 

in Himachal Pradesh. For Haryana conditions, it is 53 days for Tioga and 43 days for Torrey. 

Depending upon the weather conditions, picking should be done every second or third day. Ripening is 

faster in hot weather. Do not leave any ripe or rotted berry in the field. Berries should be picked along 

with a small stem portion attached. Picking should be done in the morning. It facilitates better shelf-

life. Thus a yield of 96.53, 47.52, 52.01, 47.83 and 44.24q/ha from strawberry Tioga, Torrey, Howard 

17, Catskill and Blakemore respectively may be taken. However, with proper fertilizer management an 

average yield of 175–300q/ha may be taken. 

Some plant bioregulators—GA3 (50ppm) sprayed 4 days after flowering, and maleic hydrazide (0.1–

0.3%) sprayed after flowering increase yield up to 31–41%. Morphectin (50ppm) improves the fruit 

size. 

Strawberries are harvested in small trays or baskets. They should be kept in a shady place to avoid 

damage due to excessive heat in the open field. 

For distant marketing, strawberries should be precooled at 4°C within 2hr of harvesting and kept at the 

same temperature. After precooling, they are shipped in refrigerated vans. 

Strawberries can be stored in cold storage at 32°C up to 10 days. Afterwards they lose their fresh bright 

colour, showing some shrivelling and deterioration in flavour. Strawberry fruit can be frozen for their 

processed products or as dessert. The strawberries having high flavour and bright red colour—



Olympus, Hood and Shuksan—are quite suitable for ice-cream making, whereas those of Midway, 

Midland, Cardinal, Hood, Redchief and Beauty are ideal for processing. 

Physiological Disorder 

Albinism is a physiological disorder in strawberry due to lack of fruit colour during ripening. Fruits 

remain irregularly pink or even totally white and sometimes swollen. They have acid taste and become 

less firm. Albino fruits are often damaged during harvesting and are susceptible to Botrytis infection 

and decay during storage. It is probably caused by certain climatic conditions and extremes in 

nutrition.  

There are a large number of other edible fruits in the tropics, some of them have been domesticated 

while many are yet to be recognized and exploited for their potential importance. Currently, a few of 

these are being raised on a limited scale in home gardens, small farms or as backyard trees, and several 

fruits also come up naturally in forest from where the local people gather them for consumption. But 

cultivation of these fruits on a commercial scale is not yet attempted. Nevertheless, a good market for 

many of these lesser known fruits, in the fresh or processed form, exists and some of them can even 

find place in international market if grown systematically with stringent quality control. Moreover, in 

due course of time, new uses for many of these fruits may be known and some of them have potential 

for direct improvement. 

The broad spectrum of agroclimatic regions of India, the adaptive plasticity of fruits trees and diversity 

in people’s concept with respect to taste should make it possible to identify the right fruit or fruits for a 

given region for a large-scale profitable production. Therefore, these fruits merit widespread testing for 

their systematic cultivation and also for growing in areas where they are unknown. As of now, very 

little information is available on cultivation technology but general crop husbandry principles as 

applicable for tropical fruits should largely hold good. Some of these fruits found in India are. 

 



ARECANUT  

Botanical Name : Areca catechu L. 

Family   : Palmae 

Origin : It is native of Malayan Archipelago, Philippines and other East Indian Island. 

Commercial cultivation in confined only in India, Bangladesh and Sri Lanka. 

Arecanut or Betel nut or Supari is chewed both as raw nut and after processing. It covers an area 

of 400 Th. hectare with an annual production of 478 Th.  MT (2009-10). 

 India is the largest producer and consumer of arecanut in the world. Karnataka is the major 

arecanut growing state, accounting for 40% of the country’s production. Kerala ranks second 

contributing 28% of the total production. Assam ranks third and contributes 20% of the total 

production. It is grown on a limited scale in Tamil Nadu, Meghalaya, Maharashtra and Goa.        

Climate and Soil 

 The areca nut palm is capable of growing under a variety of climatic and soil conditions. It 

grows well from almost sea level upto an altitude of 1000m  in areas receiving abundant and well 

distributed rainfall or under irrigated conditions. The crop flourishes well at a temperature range of 

14° - 36°C. 

 It is grown in soil such as laterite, red loam and alluvial soils. The soil should be deep and 

well drained. 

Varieties  

 Mangala, Sumangala, Sreemangala, Mohitnagar, CAL 17 and SAS-1 are released varieties for 

various arecanut growing regions in India.  

Mangala : it is recommended for coastal Kerala and Karnataka and it yield 200 q/ha ripe nuts, 28 

q/ha chali. 

Sumangala : It is recommended for coastal Kerala and Karnataka and it yields 236 q/ha ripe nuts, 

45 q/ha chali. 

Sreemangala : It is recommended for Karnataka and Kerala and yield is 214 q/ha ripe nuts, 42 q/ha 

chali. 

Mohitnagar : It is recommended for Northern parts of West Bengal, coastal Karnataka and Kerala 

and yielded 207 q/ha ripe nuts and 50 q/ha chali. 

CAL-7 : It is suitable for Andman and Nicobar Islands and yielded 259 q/ha ripe nuts and 60 q/ha 

chali. 

SAS-1 : It is suitable for hilly area of Karnataka and it yields 229 q/ha ripe nut.  

 

Propagation  

 Arecanut is propagated through seeds. Collection of seed nuts should be confined to high 

yielding palms which commence to bear early as well as those which give more than 50% of fruit 

set. From these selected mother palms, fully ripe nuts are collected. All undersized and malformed 

nuts must be rejected. Heavier seed nuts (above 35 g) within a bunch are alone selected as they give 

higher percentage of germination and produce seedling of better vigour than lighter ones.  



 

 The whole nuts are sown in sand beds 5-6 cm apart under parting shade with their stalk ends 

pointing upwards. Sand is spread over the nuts just to cover them. The nursery should be irrigated 

daily. Germination start in about 40 days after sowing and sprouts can be transplanted to the 

secondary nursery when they are about 3-4 month old. At this stage sprouts might have produced 2-

3 leaves and sprouts are retained in primary nursery till they produce 2-3 leaves which usually take 

3-4 months.   

 The seedling can be transplanted to secondary nursery bed at a spacing of 35-45 cm with 

onset of monsoon. The beds can be of any size but 150 cm wide and 15 cm high are convenient. 

Partial shade to the seedling can also be provided during summer by pandal or growing banana. 

Care should be taken to drain the nursery beds during the monsoon and to irrigate them during the 

dry months. Weeding and mulching should be done periodically. A basal dose of well decomposed 

FYM 5 t/ha may be applied in the secondary nursery.  

 Seed nuts can also be sown in polythene bags (25 × 15 cm size, 150 gauze). The bag should 

be filled with a potting mixture containing loam or top soil, dried and powdered FYM and sand in 7: 

3: 2 ratios. 

 The seedling will be ready for transplanting to the main fields when they are 12-18 months 

old. Seedling having 5 or more number of leaves should be selected. 

Cultivation  

Planting  

 The planting is done during May-June with the onset of monsoon (Arecanuts are susceptible 

to sun scorch). The arecanut palm is very delicate; they need adequate protection from exposure to 

south-western sun by the tall evergreen trees. The spacing of 2.7 × 2.7 m is adequate. Square, and 

rectangular systems of planting are used. In square system planting, the north-south line should be 

deflected at an angle of 350 towards west.  

 Pits of 90 × 90 × 90 cm are dug and pits are filled with a mixture of top soil, powdered FYM 

and sand to a height of 50-60 cm from the bottom. The seedlings are planted in the centre of the pit, 

covered with soil to the collar level and pressed around. Shade crops of banana can be raised to give 

protection to the seedling from sun-scorch.    

Manuring  

 Manuring is done around the palm in basin 15-20 cm deep and       1 m wide. The quantity 

of fertilizer recommended as follows: 

 Dose (g/plant/year) 

Age (year) N P K 

First year   35 15 45 

Second year 70 25 90 

Third year 100 40 140 

 

 The fertilizers are applied in two split doses during April-May and Sept-Oct. These are 

broadcast around the base of each palm and forked. Application of 25 kg organic manure as green 



leaf compost or FYM per bearing palm is recommended and these can be applied in single dose. In 

acidic soil, required quantity of the lime may be applied during the dry months and forked. 

Irrigation and drainage 

 The palm should be irrigated once in 4-7 days depending on soil types and climatic factors. 

In Kerala, arecanut gardens are irrigated during dry month once in 7-8 days during November-

December. Once in 6 days during January-February and once in 3-5 days during March, April and 

May. Proper drainage should be provided during monsoon since the palm is unable to withstand 

water logging. 

Other operations 

 A light digging may be required when the monsoon ends to breakup any crust formed at the 

soil surface and also to uproot weeds. Weeding should be done periodic to keep the garden clean. 

Cover cropping 

 Cover crops such as Mimosa invisa, Stylosanthes gracilis and Calapogonium muconoides 

have been found to be suitable for arecanut gardens. The cover crop may be sown in the month of 

April-May and the green matter may be cut and applied to arecanut palms at the time of second 

dose of fertilizer applications. 

 The crop which can be grown successfully in arecanut gardens without loss of yields are 

banana, cocoa, pepper, pineapple, betelvine, elephant foot yam, tapioca, dioscorea, sweet potato, 

ginger, turmeric etc. 

Harvesting and processing     

 The stage of harvesting depends on the type of produce to be prepared for the market. The 

most popular trade type of arecanut is the dried, wholeness known as chali or kottapak. Fully ripe, 

nine months old fruits having yellow to orange red colour is the best suited for the above purpose. 

Ripe fruits are dried in the sun for 35-40 days on dry leveled ground. For drying and de-husking, 

sometimes fruits are cut longitudinally into two halves and sun dried for about 10 days. The kernels 

are scooped out and given a final drying.      

Another form of processing 

Kalipak : The nuts of 6-7 months maturity with dark green colour are dehusked, cut into pieces and 

boiled with water of dilute extract from previous boiling; a kali coating is given and dried firmly. 

Kali is the concentrated extract obtained from boiling 3-4 batches of kalipak. Many varieties of 

scented suparis are now prepared by blending the dried broken bits of arecanut with flavour 

mixtures and packed.   

Yields 

More than 10 kg of ripe nuts per palm at the 10th year is considered as normal yield in any 

plantation. 

Plant protection  

(1) Koleroga or mahali  (Phytophthora arecae) 

Symptoms : Water-soaked lesions appearing on the nut surface near the perianth spread over the 

other parts giving the nut a dark green colour. Infected nuts shed without perianth. 

Control : Spray 1% Bordeaux mixture twice at 4-5 days interval during monsoon.   



(2) Bud rot (Phytophthora palmivora) 

Affected spindle appear yellow, later changing to brown and finally whole spindle rots. 

Control : Early removal of the infected tissue and treat the healthy tics with Bordeaux paste. 

Drench the crown with 1% Bordeaux mixture as a prophylactic measure.  

(3) Anabe roga or foot rot (Gonoderma luciderm) 

Small brown irregular patches appear on the stem and brownish exudates ooze out from 

these patches.  

Control : Provide better drainage, isolate the affected palm by trenches, drench with 3% Captan. 

 

(4) Yellow leaf disease  

Leaves become yellow, smaller, stiff and pointed, crown gets reduced, and palm remains 

stunted with few or no nuts. 

Control : Regular manuring ensures drainage, grow cover crops, and remove the affected palms. 

Pests : 

Mites :  Spray the lower surface and leaves with dicofal 0.05%. 

Spindle bug:  Place 2 g of phorate granules taken in a perforated polybag in the inner most leaf 

axils.  

Inflorescence caterpillar : Infected spadices may be forced open and sprayed with malathion @ 

0.05%. 

 

 



CASHEW 

Botanical Name : Anacardium occidentale L. 

Family   : Anacardiaceae 

 X = 21, 2n = 2x = 42 

Origin : Native of South Eastern Brazil and it is introduced 

India in 16th Century  

 

 India is the largest producer, processor, consumer and exporter of cashew in the 

world. India alone 44.7% produces cashew of the total global cashew production. 

 Cashew cultivation is confined to the peninsular India. Major cashew producing 

states are Karnataka, Kerala, Maharashtra along with west coast and Orissa, Andhra 

Pradesh and Tamil Nadu along with east coast. It is also grown to a similar extent in Goa, 

Andman and Nicobar Islands, Madhya Pradesh, Manipur, Meghalaya and Tripura. Kerala 

is leading states in production and area also. The highest productivity is noticed in 

Maharashtra with 1.5 tonnes/ha. 

 The cashew nut is a unique combination of fat (47%), protein (21%), CHO and 

vitamins (10%) and about 82% of the fat contains unsaturated fatty acids. It is good nerve 

tonic, a steady stimulant and control diabetes.  The fleshy peduncle, “the cashew apple” 

is juicy and sweet when ripe. It is rich source of vitamin C and sugar. 

 The cashew fruit is a kidney shaped drupaceous nut, greenish gray in colour. The 

nuts vary in size, shape, weight (3 to 20 g) and shelling percentage is 15-30.  

Climate and soil  

 It is a hardy tropical plant and does not require exact a very specific climate. It can 

come up (occur or arise) in places situated within 35° latitude on either side of the 

equator and also in the hill ranges upto 700 m M.S.L. It can grow well in places receiving 

rainfall for 50 cm to 250 cm and tolerate temperature range of 25–49°C. It requires bright 

weather and does not tolerate excessive shade. 

 Cashew is cultivated on a wide variety of soils in India like laterite, red and coastal 

sandy soil. It is grown on Black soil, to a limited extent. It can also be grown in hilly 

slopes in virgin organic matter rich soils. They do not prefer water logged or saline soils 

(>8 pH). 

Varieties  

 About 33 varieties of cashew have been released. Most of them have a mean yield 

of 8-10 kg/tree or 1.0 tonnes/ha. Cashew varieties are recommended for different states.    

1. Andhra Pradesh:  BPP-1, 2, 3, 4, 5, 6 & 8 and VRI-2 

2. Maharashtra and Goa:  Vengurla-1, 2, 3, 4 and 5 

3. Karnataka:  Chintamani 1, Sel. 1, Sel. 2, Ullal 1, Ullal 2, Ullal 3, Ullal 4, UN 50, 

VRI 2, Vengurla 1 and Vengurla 4. 

4. Kerala: K-22-1, Madakkathara-1 & 2, BLA-39-4, Anakkayam, Priyani, Dhana, K 

221, Madakkathara 1, Madakkathara 2 and Priyanka 

5. Tamil Nadu:  VRI-1, VRI-2 and VRI-3 

6. Madhya Pradesh: T No. 40 and Vengurla 4 

7. Orissa: Bhubaneswar 1 and VRI 2 

8. West Bengal: Jhargram 1 

Propagation    



(a) Seed propagation  

It is seldom practiced now except to raise the rootstock materials. Seed should be 

collected during the month of March and May and heavy seed nuts which sink in 

water are alone mixed with 2 parts of fine sand. They take normally 15-20 days for 

germination. 

(b) Vegetative propagation  

One year old shoots as well as current seasons are used for air-layering. 

Recently epicotyl grafting and soft wood grafting are recommended for 

commercial scale adoption. 

 In the case of epicotyl grafting, tender seedlings with height of 15 cm are selected as 

rootstocks and a V shaped cut is made after bench it at a height of 4-6 cm from the 

cotyledons connective. The scion is collected and a wedge is made at the base of it, so 

as to exact fit in the cut made in the stock and tied with polythene strips. The success 

of epicotyl grafting varies from 50-60%. 

 When the above method is adopted in 30-40 days old seedlings is known as soft wood 

grafting. The success varies from 40-50%. 

Planting 

 Pits of 45 × 45 × 45 cm are dug and filled with a mixture of the soil, 10 kg FYM 

and one kg Neem cake. A spacing of 7 × 7 m or 8 × 8 m is recommended for cashew 

planting. Planting season is July-August and the case of seedlings, 45 days old seedlings 

are transplanted. 

Training and Pruning  

 All the side shoots must be removed upto a height of at least 2 m from the ground. 

Periodical pruning of dead wood as criss-cross branches during the month of July is 

recommended to minimize the losses through diseases such as dieback and to increase. 

Manuring  

The recommended schedule is as follows : 

Age of plant 
Manures/tree 

FYM (kg) N (g) P (g) K (g) 

One year old 10 50 25 25 

Two year old 20 100 50 50 

Three year old 30 150 75 75 

Four year old 40 150 75 75 

Five yrs and above  50 500 125 125 

 

 In places receiving both South-West and North-East rainfall, the above quantity 

can be split into two equal doses and applied and in area receiving only North-East 

monsoon, the entire quantities are applied during November. Nitrogen may also be given 

through foliar spray (urea 1%) during July and November to get best results. 

Cropping  

 The cashew tree begins fruiting in the third or fourth year attains the full bearing 

age by the 10th year and lives for 40-50. Flowering commences in November and extend 

upto February. The peak month of harvest is March-April and remaining crops comes to 

harvest in February and May. 



 The nuts collected should be dried immediately under sun by spread in thin layer. 

If the surface is of cemented, drying for two full days is sufficient but if surface is 

uncemented (muddy/kachcha) drying for 3-4 days is necessary. Nuts should not be dried 

to more than 4 days since they become brittle and break while processing, causing 

damage to the kernels.  

Yield    

 It depends upon many factors. Individual trees which yield more than 6 kg after 16 

years are considered as good yield.  

On an average a   

tree provides 2 kg nuts at the age of 3-5 years 

tree provides 4 kg nuts at the age of 6-10 years 

tree provides 5-10 kg nuts at the age of 11-15 years 

tree provides >10 kg nuts at the age of 16-20 years 

 

POST HARVEST MANAGEMENT 

Cashew nuts are harvested during February to May. Only fully mature nuts should be 

harvested. Usually, the nuts are picked after they fall of from the trees. Best quality nuts 

are obtained where freshly fallen fruits are collected. The apples are removed and the 

nuts are sundried for 23 days to reduce moisture from 25% to below 9%. With proper 

drying, the kernels retain their quality, particularly the flavor. However, if cashew apples 

are used for processing, it is better to harvest them from the without damaging the apples. 

The mature nuts sink in water while the immature/ unfilled once float. This test could be 

used to find out whether the nuts are mature or not. The nuts should be collected at 

weekly interval in the season. Ripe apples for fresh use should be picked almost daily. 

The area under trees should be weed free and swept clean to facilitate nut collection. 

 

Plant protection 

(1) Stem borer : Remove bark from infested areas and destroy any larvae or pupae 

found, this process should be repeated every month for up to six months; severely 

infested trees should be removed and destroyed; remove all adult weevils from 

tree prior to destruction and also remove bark and kill all larvae and pupae 

(2) Tea mosquito bug : Adults and nymphs suck the sap from the tender plant parts. 

Spraying malathion 0.05%  thrice, first at the time of emergence of new flushes, 

the 2nd floral formation and 3rd at fruit set is recommended. 

(3) Dieback or Pink disease: spraying any copper fungicide besides pruning the dead 

twigs are suggested.  

 



COCONUT 

Botanical Name  :  Cocos nucifera  

Type of plant  : Monocotyledonous plant  

Family   :   Palmae 

Centre of origin  :  SE Asia 

 Coconut is a most versatile among the world’s 2,700 species of palms. It provides a 

variety of useful products like edible and industrial oils, protein rich milk, invigoration water, 

timber, fiber, roofing and matting materials and a number of pats from shell. Every pact of the 

tree is being utilized for some purpose or the other and hence it is called “Kalpavriksha” meaning 

tree of heaven, which provide all the necessities of life. 

 Kerala, Tamil Nadu, Andhra Pradesh and Karnataka are the major coconut producing 

states in India. Kerala has the largest area (54.7%) and production (42.3%) followed by Tamil 

Nadu and Karnataka. Maharashtra has highest productivity followed by Pondicherry, followed by 

Tamil Nadu and Andhra Pradesh. The average productivity of coconut in India is 7779 nut per 

hectare which is best in the world. India ranks first in coconut production accounting for 26% of 

total world production, followed by Indonesia and Philippines among 90 coconut growing 

countries in the world. 

Soil and Climate 

Soil   
Coconut is grown in different types of soil, such as laterite, coastal sandy, alluvial and 

also in reclaimed soils of marshy low lands. They tolerate salinity and a wide range of pH (5.0 – 

8.0). Soil conditions ideals for growing of palms are proper drainage, good W.H.C., presence of 

water table within 3 m and absence of rock or any other hard substratum within 1 m of the 

surface. 

Climate   
Coconut is a humid tropical crop and thrives well within 23° of equator and unto an 

altitude of 1000 m. A temperature of 27°C with diurnal variation of 5-7°C, 2000 hrs of sunshine 

per year and a well distributed rainfall of 100-300 cm are preferred. The coastal climate is more 

suitable but high humidity leads to fungal diseases.  

Pollination  
Generally the dwarf palms are autogenously and tall types are allogamous and pollination 

is carried out by wind and insects. Pollen grains remain viable for 2-9 days after they are 

discharged. They can be freeze dried and stored under vacuum for 1 year or more. After 

pollination, the unfertilized flowers turn to brown colour and fall off from inflorescence. The 

number of fertilized flower also fails to develop fruits and they too are shed. About 25-40% of 

female flowers reach maturity.      

Flowering 

 The palm is monoecious with numerous male and female flowers in each spadix. The 

flowers are born singly in the axel of each leaf of a bearing palm. Flowering commences at 6-12 

years of age. The inflorescence consists of a central axis with about 40 lateral branches called 

spikelet. Each spikelet bears 200-300 male flowers at the top, opening from the tip downwards 

and one or more female flowers at the base. In India, the female flower production is high during 

the period between March to May and low from September to January. In general, the number of 

O+ per inflorescence varies from 10-50 female flowers normally become receptive 19-20 day 

after opening of spathe. 



Fruiting  

 Fruit is a large one seeded drupe, weighing 1.2 to 2 kgs. The nut of commercial value 

consists of seed and endocarp. Mature fruit is ovoid in shape, varying in size and takes 12 months 

to mature. The outer layers of pericarp are thick and fibrous.  

 

Varieties  

 There are two types of varieties of coconut namely Tall and dwarf varieties.      

 

Tall varieties : Tall palms are most commonly cultivated and grow to a height of 25-30 m, the 

pre-bearing age being 6-10 years. Medium to large sized nuts is tall palms mature in 12 months. 

Popular cultivars are – West Coast to East Coast Tall, Tiptur Tall, Benaulim, Andaman, Ordinary, 

Leccadive Ordinary. Popular exotic tall cultivars as Fizi Tall, Sri Lankan Tall, Philippines 

Ordinary, Renr Tall, West African Tall, Panama Tall and Makyan Tall.   

 

Dwarf varieties : Dwarf palms are short statured, having pre-bearing age of 3-4 years. Dwarf 

palms yield heavily though they have an irregular bearing habit. They have a short productive life 

of 30-35. The popular dwarf cultivars grown in India are – Chowghat Green Dwarf (CGD), 

Chowghat Orange Dwarf (COD), Ganga Bodndam (GB), Malayan Yellow Dwarf (MYD), 

Malayar Orange Dwarf (MOD) and Malayan Green Dwarf (MGD). 

 The hybrids between Tall and Dwarf forms (TXD) or vice-versa (DXT) show hybrid 

vigour for growth, earliness and yield. 

1. Chandra Laksha (LO × COD)      LO     = Laccadive Ordinary   

2. Kera Sankara     (WCT × COD)    COD  = Chowghat Orange Dwarf  

3. Keraganga        (WCT × GB)        WCT = West Coast Tall  

4. Lakshaganga     (LO × GB)      GB    =  Ganga Bodndam    

5. Anandaganga     AO × GB)       AO    =  Andaman Ordinary    

 

Propagation 

 Coconut is only propagated through seed nuts. Select of seed nuts is very important in 

coconut as performance of new progeny can be evaluated only after several year of planting. 

Those seed-nuts which germinate within 3 months of sowing are suitable for planting and it is 

advisable to reject all the sprout which appears 5 months after sowing. Short stem with good girth 

at collar, tendency to produce large number of leaves, dark green in colour and early splitting of 

leaves are characteristics of quality seeding which subsequently result in high yielding pale. In 

India 9-12 months old seedlings are generally transplanted. However, in certain parts of 

Karnataka and Andhra Pradesh 2-3 years old seedlings are also transplant particularly in those 

areas which have flooding and poor drainage in soil.    

Cultivation  

Planting : Normally pits of /m3 are dug and filled up 50 cm depth with a mixture of top soil, sand 

and powdered cow-dung. The most appropriate time is derives the beginning of monsoon period (May 

– June). The soil around the pit after planting should be firmly presence. Suitable supports are given to 

that the roots are not affected by wind. The young seedlings planted in field require shade during 

1st year of planting as shade reduces the initial mortality of plants. Spacing is kept 7.5 m or 9 m 

which will accommodate 175 and 12 palms/ha respectively. 

Manures and fertilizers  

 As coconut yield throughout the year, it takes heavy amount of nutrients from soil. 

Therefore regular manuring from the 1st year of plant is essential. Application of organic manures 

(10 kg/plant) in 1st 3 years and 15-25 kgs thereafter in June-July is useful. A dose of 0.5 kg N, 0.3 

kg P2O5 and 1.2 kg K2O per year is optimum for an adult palm. The 1st dose of fertilizers should 



be applied 3 months after planting. The 1/3rd dose of fertilizer is applied immediately after the 

onset of SE monsoon and the remaining dose at the end of monsoon.    

 

Inter-Cultivation  

 Regular inter-cultivation is very essential t step up and maintains production at high level. 

Tillage operations like digging with spade, ploughing, forming small mounts before the end of 

monsoon and making shallow basins of 2 m radius are beneficial to trees.  

 Cover cropping with leguminous crops such as Mimosa invisa, Stylosanthes gracilis and 

green manure crops like sun-hemp and colinji (Tephrosia purpurea) are also recommended in 

coconut gardens. 

Inter and Mixed Cropping   
 As palms are spaced at 7.5 and 9 m so about 75% of the available area is not effectively 

utilized. Besides a pure coconut grove utilizes only half of the available light. Hence the variation 

of intercross like pineapple, banana, elephant foot yam, groundnut, chillies sweet potato and 

tapioca can be raised in coconut gardens after palms attain a height of 5-6 m. In older plantations, 

cocoa, pepper, cinnamon, clove and nutmeg can be grown as mixed crops. 

Irrigation  

 Irrigation increased the yield, size of nut copra content. Different methods like flood 

irrigation, base-irrigation and drip irrigation can be followed. Production of female flowers and 

setting percentage increases considerably due to irrigation. In areas where water is scarcity drip 

irrigation can be adapted. This requires only 30 lit of water/day/palm against 200 lit/palm/day in 

conventional methods. Mulching with coconut husk, coir dust, green leaves and dry coconut 

leaves not only improves water retention capacity but also suppresses weed growth and reduces 

soil erosion hazards.      

 

 

 

 

Pests and diseases  

Pests  

1. Rhinoceros beetle           – Orycetes rhinoceros  

2. Leaf eating caterpillar – Opisina arenosella 

3. Red palm weevil  – Rhynchophorus ferrugineus 

4. Rats  

Diseases 

1. Bud rot   – Phytophthora palmivora 

2. Root (wilt) disease 

3. Stem bleeding  – Thielaviopsis paradoxa 

4. Thanjavur wilt  – Gonoderma lucidum 

Harvesting and Post-harvesting Management  

 Nuts are harvested manually by skilled climbers from the ground by cutting with a knife 

attached to a long bamboo pole. Fully mature nuts should be alone harvested to get the maximum 

yield of copra and oil.  

 On an average coconut yields 44 nuts/palm/year. The hybrid yield 100-140 

nuts/palm/year. Coconut ripen is 12-13 months from the opening of inflorescence. Immature nuts 

provide 6-33 and 5-33% less copra and oil respectively. 

 The harvested nuts are stored in heaps under shade for few days since the stored nuts are 

easy to husk. The moisture content of the meat decreases, whereas thickness of the meat layer 



increases. However, storage of harvested nuts is beneficial if fully matured nuts are harvested. Post-

harvest management of coconut involves conversion into copra and coconut oil. Coconut husk is 

used to manufacture coir mat, cushion and other products.    

 Two forms of copra are manufactured, they are edible copra milling copra. There are 2 

types of edible – ball copra and cup copra. Milling copra is manufactured commercially. Cup 

copra’s are used for home edible preparation in North India, since fresh coconuts not available for 

edible purposes.  

 Milling copra is most popular coconut in South states. It is made by sun-drying, through 

it is combined with kiln drying, during the monsoon period. A number of edible copra dries using 

sun-light, farm wastes as fuel and even electrical dries can be used. Beside this, many other 

commercial products like coconut oil, coconut cake, coir and coconut fiber, coir pith/dust, 

coconut shell based products and miscellaneous products like timber, furniture, poles, novelty and 

handicrafts products. Among food products, wet meat on kernel, coconut milk and related 

products like coconut honey, coconut flour, edible copra, coconut water and toddy products. 

 Desiccated coconut is prepared in small-scale units made in Karnataka. It is a partially 

defatted product, yielding superior quality coconut oil also.  

 



STRAWBERRY 

Strawberry is an attractive, lucious, tasty and nutritious fruit with a distinct and pleasant aroma, 

and delicate flavour. It has a unique place among cultivated berry fruits. Rich in vitamin C and iron, it 

is mainly consumed as fresh. Jam and syrup are also prepared from strawberry. It is cultivated in 

tropical and subtropical areas round the year. It is cultivated commercially in Himachal Pradesh, Uttar 

Pradesh, Maharashtra, West Bengal, Nilgiri hills, Delhi, Haryana, Punjab and Rajasthan. Owing to 

wide climatic and soil adaptation and high returns, it has tremendous potential in India. Its cultivation 

can be extended to other suitable areas having assured irrigation and transport facilities. 

Climate and Soil 

Strawberry grows well under temperate climate. Some cultivars are grown in subtropical climate also. 

Daylight period of 12hr or less and moderate temperatures are important for flower-bud formation. 

Each cultivar may have a different day length and temperature requirement. Some cultivars are adapted 

to septentrional culture (short days in autumn and hard winter) or to meridional conditions (long days 

in autumn and moderate winter). Strawberry Senga Sengana, Redgaunlet and Gorella are grown under 

septentrional conditions, while Tioga is an important cultivar of meridional region. It can make flower 

buds under longer day length. Besides, there are several day-neutral strawberries—Silva, Fern, Muir, 

Hecker, Tristar and Trileute—that have made their cultivation possible in different times of the year. 

Day-neutral strawberries are high yielders. Temperature plays a critical role in the development of 

strawberry at a particular place. 

The strawberry can be grown on any type of soil—poor sand to heavy clay—provided proper moisture, 

organic matter and drainage is present. Strawberry ripens somewhat earlier on sandy soil than on clay 

soil. There is a definite cultivar adaptation to soils. Some grow better on heavier soils and others on 

light soils. Water should not stagnate in the field. Since most of its roots are found in the top 15cm soil, 

keep this layer porous and rich in humus. Strawberry is not much sensitive to soil reaction. However, it 

prefers a slight acidic soil. At higher pH, there is less root growth. There should be no underlying lime 

layer up to 15–20cm, otherwise it causes burning of leaves. In drier areas, alkali soils must be avoided. 

Thus, sandy loam to loamy soil with pH 5.7–6.5 is ideal for strawberry cultivation. 

Varieties 

All the cultivated varieties of strawberry are octaploid. A number of cultivars have been introduced and 

evaluated from time-to-time. The promising ones are: 

Chandler 

Fruit is of exceptionally high dessert quality with outstanding colour and flavour. It is very resistant to 

physical damages caused by rain. Plants are tolerant to viruses. Fruits are large, flesh and skin firm and 

flavour excellent. It is suitable for fresh market and processing. On an average, berry weighs 15–18g. 

The fruits have good TSS (12%), acidity (0.85%), vitamin C (55.5mg/100g) and sugar content (6.1%). 

Tioga 

An early-maturing cultivar, it is tolerant to viruses. Fruits very large, flesh and skin firm, dessert and 

processing quality good, TSS 12.2%, acidity 0.98% and sugar 6.2%. Average berry weighs about 9g. 



Torrey: Tolerant to viruses, it produces numerous runners. Fruits large, flesh and skin medium firm, 

dessert quality excellent, processing quality good, TSS 12.0%, acidity 0.97% and sugars 6.1%. 

Average berry weighs 6.9g. 

Selva: A day-neutral cultivar, it has the capacity to produce off-season fruits. It is different from day-

neutral or ever bearing types. Fruits large, flesh and skin firm, conic to blocky in shape, dessert quality 

good. It can be handled and shipped fairly well. Skin bright red, attractive, flesh red, internally 

somewhat hollow, light in colour at core, average berry weighs 15–18g, TSS 11.1%, acidity 1.0% and 

sugar 5.5%. 

Belrubi: Fruits large, conical (necked fruit), skin bright red, flesh attractive red, somewhat firm, less 

hollow at core, high quality, sweet, slightly subacid, average berry weigh 15g, TSS 11.8%, acidity 

0.98%, sugars 6%. Plant produces adequate runners. 

Fern: It is a day-neutral, early-ripening and over-bearing cultivar. Fruits large, medium, conical, solid 

internally, slightly hollow, skin red, flesh red, firm, flavour excellent, suitable for fresh market and 

processing. It tastes sweet to slightly subacidic. Average berry weighs 20–25g, TSS 11.2%, acidity 

0.88% and sugars 6.1%. 

Pajaro: It is very successful under summer system. Plant tolerant to virus. Fruit has good dessert and 

processing quality. Fruit is quite susceptible to physical damage caused by rain. Fruits large, flesh very 

firm, skin firm, red colour, average berry weighs 7.6g, TSS 12.2%, acidity 0.97% and sugars 5.5%. 

Besides, Premier, Red Coat, Local Jeolikot, Dilpasand, Bangalore, Florida 90, Katrain Sweet, Pusa 

Early Dwarf and Blakemore are also grown. 

Propagation 

Strawberry is commercially propagated by runner plants. Generally one plant produces 7–10 runners 

but under proper management, it can go up to 15 runners/plant. It can also be propagated through 

crowns (3–5 plants/crown), but division of crowns of older plants is too tedious and expensive for 

cultivars producing runner plants readily. Runner formation can be stimulated with the application of 

IBA (100ppm) 10 days before flowering, and also with Morphectin (50ppm). 

Propagation by seed is not suitable as the seedlings do not come true-to-type. Due to this, old 

strawberry buds may have many untrue seedlings undesirable for propagation. 

Where viruses and nematodes are present, primarily in commercial plantations, the growth and 

production of plants may be reduced by half or more. It is desirable to procure virus-free plants for 

commercial plantations. In addition, these plants are raised in fumigated soils to control nematodes. 

Planting virus and nematode-free stock, and keeping it clean provides protection against serious 

diseases. 

For large-scale propagation of virus-free plants, tissue culture is widely used. Under favourable 

conditions, one strawberry meristem can be multiplied to yield more than one million plants in a year. 

Plants can be regenerated from meristematic callus, anthers and immature embryos. 

 



Cultivation 

Planting 

Soil preparation is very important for strawberry cultivation. It should start during summer when the 

soil is ploughed with a soil turning plough so that the insects present in soil may die. It should be 

followed by repeated ploughings to make soil friable. Remove weeds and stubbles. Since most of its 

roots are confined in top 40cm soil, the soil should be made friable. Deep cultivation improves water 

absorption by the crop. The weeds can also be controlled by applying paraquat. Soil should be 

fumigated before planting to control fungal diseases, particularly verticillium wilt. Soil fumigation with 

a mixture of methyl bromide and chloropicrin helps increase root system, reduces N fertilizer 

requirement and controls several weeds. 

September–October is ideal time of planting runners or crowns in hilly areas. The planting material 

should be healthy, disease and insect-free. Early formed, well-developed runners are ideal for planting. 

Fruit buds are established during the fall of the first season. The September–October planted plants are 

well-established in the field and start giving quality fruits in spring season. If the planting is done too 

early, plants lack vigour and result in low yield and quality of fruits. If planted very late, runners 

develop in March and crops are light. In Punjab and Haryana, planting during November is promising. 

If planting is done in spring, use only healthy and vigorous plants. The larger the plants at the end of 

first season, the larger will be the succeeding crop. 

In temperate humid regions, planting can be done in spring. If the weather is undesirable, plants can be 

stored in polythene bags at 31°–32°C until conditions are favourable. Cold storage plants usually grow 

as well as freshly dug field plants. 

Strawberry can be planted by hand. However, care should be taken to prevent damage and drying of 

roots of runners. Runners are uprooted from nursery, made into bundles and planted in the field. These 

can also be kept in cold storage before transplanting. The soil should be frequently irrigated to reduce 

water stress in the leaf. Defoliation suppresses the plant growth, delays fruiting and reduces yield and 

quality. 

Training 

There are 4 training systems—matted row, spaced row, hill and plastic mulch. Generally matted row 

system is followed in our country. 

Matted row: This is the simplest and least expensive method. The runners are usually planted at 90cm 

× 45cm spacing. In Himachal Pradesh, a spacing of 60cm × 25cm for Chandler is optimum. After the 

initial growth of the first year, runners are allowed to cover the vacant space all around the mother 

plants ultimately covering the whole vacant space and giving the appearance of a mat. It is generally 

followed in heavy soils which are free from weeds. In this system, more number of plants can be 

accommodated/unit area which give a higher yield under suitable conditions. The overcrowding may 

cause higher fruit rot. Thus care must be taken to maintain the optimum number of plants without 

overcrowding. 

Spaced row: This system is suitable for cultivars that are moderate to weak in producing runners. The 

daughter plants are spaced at definite distances by covering the selected tips of runners with soil which 



become plants. This is done till the desired number of daughter plants are obtained for each mother 

plant. The runners formed later on are removed. 

Hill system: This system is followed for the cultivars developing a few runners. All runners are 

removed from the mother plants. The individual plants 

become large and bear more than those in matted row. The plants are planted 25–30cm apart in twin 

rows 20–30cm apart and 100–110cm spacing between twin rows. A small tractor can be used for 

tillage. Where cultivation is done manually, the rows can be spaced closer at 60cm. In some cases 

triple rows are set. 

Plastic film: Green or black plastic film is used as a mulch for the hill system to control weeds and 

conserve moisture, but on hot days, some scalding of berries takes place. In this system, berries are 

kept clean and rot and mold are reduced. The plants bloom earlier. These are prone to damage by frost. 

Manuring and fertilization 

There are different recommendations for strawberry grown in different states in India. In Himachal 

Pradesh, application of 50 tonnes farmyard manure along with 40kg each of P2O5 and K2O/ha at the 

time of preparation of beds is recommended. The N (80kg) should be applied in 2 split doses; half in 

September or after the establishment of plants in September–October, and the remaining half before 

blooming. 

For Uttar Pradesh hills, apply farmyard manure (25–37.5 tonnes), N (75–100kg), P2O5  (80–120kg), 

K2O (50–80kg)/ha. The farmyard manure should be mixed in soil at the time of preparation of planting 

bed. Full dose of P2O5  and half of K2O are placed in the planting rows at 15–20cm depth. Half N 

should be broadcast in inter-row spaces a month after planting and the remaining half N and K2O 

should be sidedressed at the time of flowering. Foliar spraying of N (0.5%), P2O5  (0.2%) and K2O 

(0.5%), 4 times between August and February is also advised. 

Aftercare 

The flower stems should be removed as they appear on plants after planting. If not removed, flowers 

create a drain on the plants, reducing their vitality, number and size of daughter plants. This practice 

also helps establish the plants and aids in tolerating heat and drought. The removal of flower strains 

from cultivars which produce small number of daughter plants increases the number of runners and 

plant set. 

In Hill system, runners should be cut as and when they appear. With matted row system, surplus plants 

should be removed from outside the rows during late summer or autumn. The operation can be 

performed normally or with the help of cultivar and other specialized machinery. 

Keep the crop weed-free during first season by cultivating, applying herbicides, or plastic sheet. The 

soil should be worked towards the plants. It should be ensured that soil remains around the crown 

without covering them. Cultivation should be restricted to only upper 2.54–5.08cm of the soil. It should 

be continued till the straw mulch is applied (where it is used). Weeds should not be allowed to grow. 

Emergence of weeds during the fruiting season also affects pollination by honey bees, thereby reducing 

yields drastically. 

 



Irrigation 

Irrigation is a must and in humid regions, even short droughts reduce the yield, damaging the shallow 

root system. Since strawberry is a shallow-rooted plant, the plants require more frequent but less 

amount of water in each irrigation. Irrigation of newly-planted buds results in increased runner 

production and early rooting. Strawberry plants produce optimum growth when the soil 

moisture tension is maintained at less than 1.0 atmosphere. Excessive irrigation is, however, 

detrimental which encourages growth of leaves and stolens at the expense of fruits and flowers and 

also increases the incidence of Botrytis rot. 

Irrigation should be applied in furrows between the rows. The alleys are usually cultivated after 2–3 

days of each irrigation. Care should be taken that water should not wet the leaves and fruits as it may 

increase the incidence of fungal infection. To obtain better fruit size and quality, it should be irrigated 

judiciously during harvesting. 

Nowadays trickle and sprinkler irrigation systems are becoming popular. In trickle irrigation, 30% 

water and energy are saved. Less disruption of picking schedules, better water supply during winter 

and less rotting of strawberries and saving in water are added advantages. Sprinkler irrigation is, 

however, valuable in areas where there may be heat stress (>85°C temperature) and need for frost 

control using 50ppm water. 

Harvesting and Postharvest management 

Strawberries are generally harvested when half to three-fourths of skin develops colour. For distant 

shipment green or white and still hard berries are harvested. Delaying in picking usually increases the 

proportion of overripe and rotted berries. The picking duration differs from cultivar-to-cultivar. It is 55, 

35 and 32 days for Tioga; 55, 30 and 30 days for Torrey during first, second and third year respectively 

in Himachal Pradesh. For Haryana conditions, it is 53 days for Tioga and 43 days for Torrey. 

Depending upon the weather conditions, picking should be done every second or third day. Ripening is 

faster in hot weather. Do not leave any ripe or rotted berry in the field. Berries should be picked along 

with a small stem portion attached. Picking should be done in the morning. It facilitates better shelf-

life. Thus a yield of 96.53, 47.52, 52.01, 47.83 and 44.24q/ha from strawberry Tioga, Torrey, Howard 

17, Catskill and Blakemore respectively may be taken. However, with proper fertilizer management an 

average yield of 175–300q/ha may be taken. 

Some plant bioregulators—GA3 (50ppm) sprayed 4 days after flowering, and maleic hydrazide (0.1–

0.3%) sprayed after flowering increase yield up to 31–41%. Morphectin (50ppm) improves the fruit 

size. 

Strawberries are harvested in small trays or baskets. They should be kept in a shady place to avoid 

damage due to excessive heat in the open field. 

For distant marketing, strawberries should be precooled at 4°C within 2hr of harvesting and kept at the 

same temperature. After precooling, they are shipped in refrigerated vans. 

Strawberries can be stored in cold storage at 32°C up to 10 days. Afterwards they lose their fresh bright 

colour, showing some shrivelling and deterioration in flavour. Strawberry fruit can be frozen for their 

processed products or as dessert. The strawberries having high flavour and bright red colour—



Olympus, Hood and Shuksan—are quite suitable for ice-cream making, whereas those of Midway, 

Midland, Cardinal, Hood, Redchief and Beauty are ideal for processing. 

Physiological Disorder 

Albinism is a physiological disorder in strawberry due to lack of fruit colour during ripening. Fruits 

remain irregularly pink or even totally white and sometimes swollen. They have acid taste and become 

less firm. Albino fruits are often damaged during harvesting and are susceptible to Botrytis infection 

and decay during storage. It is probably caused by certain climatic conditions and extremes in 

nutrition.  

There are a large number of other edible fruits in the tropics, some of them have been domesticated 

while many are yet to be recognized and exploited for their potential importance. Currently, a few of 

these are being raised on a limited scale in home gardens, small farms or as backyard trees, and several 

fruits also come up naturally in forest from where the local people gather them for consumption. But 

cultivation of these fruits on a commercial scale is not yet attempted. Nevertheless, a good market for 

many of these lesser known fruits, in the fresh or processed form, exists and some of them can even 

find place in international market if grown systematically with stringent quality control. Moreover, in 

due course of time, new uses for many of these fruits may be known and some of them have potential 

for direct improvement. 

The broad spectrum of agroclimatic regions of India, the adaptive plasticity of fruits trees and diversity 

in people’s concept with respect to taste should make it possible to identify the right fruit or fruits for a 

given region for a large-scale profitable production. Therefore, these fruits merit widespread testing for 

their systematic cultivation and also for growing in areas where they are unknown. As of now, very 

little information is available on cultivation technology but general crop husbandry principles as 

applicable for tropical fruits should largely hold good. Some of these fruits found in India are. 
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Family: Rutaceae

This family contains more  

the 1000 Species, and three  

genera;

i. Citrus

ii. Poncirus

iii. Fortunella



➢Citrus fruits are originated in India and China.

➢It occupies third position after banana and mango in  

the production of fruits in India.

➢India ranks sixth in the production of citrus fruit in  

the world.

➢North East India is the native place of many citrus species.

➢Fruits are refreshing and delicious to eat possess minerals  

and vitamins especially a high content of vitamin C  

(varies from 25 to 100 mg/100 mL)

➢Total soluble solid (TSS) in sweet groups varies from 6  

to12 % and acidity from 0.5 to1.5%.

Introduction





.

Citrus growing states in India

Andhra Pradesh, Maharashtra, Punjab, Madhya

Pradesh, Gujarat, Rajasthan, Karnataka, Orissa,

Bihar,Assam.



Classification of Citrus

• The genus citrus contains many kinds of citrus fruits that  

differ in their plant canopy, leaf, flower, fruit, twigs etc.

• Classification  of  genus  citrus is a very complicated and  

problematic one.

• Several persons have classified citrus into different  

groups and given them valid names.

• The arranging of these different citrus fruits into different  

groups is termed as citrusclassification.



Classification of Citrus

• Tanaka’s
Classification

– Difficult

– 146 species

• Swingle’s
Classification

– Simple

– 16 species



I. Swingle’s Classification (1948) 

Genus: Citrus (16 Species)

Sub-genus: Papeda  

(6 species)

Eucitrus  

(10 species)



II. Tanaka’s Classification (1954)

Genus: Citrus (144-146 Species)

Sub-genus: Archicitrus Metacitrus

98 species 46 species



1. Oranges (2 species)

i. C. sinensis (Sweet orange/Common oranges)

ii. C. aurantium (Sour orange)

2. Mandarins (5 species)

i. C. reticulata (Commom mandarin)

ii. C. unshiu (Satsuma mandarin)

iii. C. delicious ( Willow leaf mandarin)

iv. C. nobilis (King mandarin)

v. C. rashni (Cleopatra mandarin)

III. Hodgson's classification(1962)

(4 Groups)



3. Acid members (Limes and lemons)

(7 species)
i. C. aurantifolia ( Lime)

ii. C. limon (Lemon)

iii. C. medica (Citron)

iv. C. jambhiri (Rough lemon)

v. C. limettiodes (Sweet lime)

vi. C. limonia (Rangpur lime)

vii. C. latifolia (Persian lime)



4. Pomelo and Pummelo (Grapefruit Group)

(2 species)

i. (C. paradisi ) Grapefruit or Pomelo

ii. (C. maxima/C. grandis) Shaddock or  

Pummelo



Citrus Hybrids

Intergeneric Hybrids
(Cross between Citrus, Poncirus and Fortunella)

Intrageneric Hybrids
(Cross within different Citrus Spp.)



Citrus Cultivars

1. Mandarin
C. reticulata Blanco.

✓Nagpur mandarin

✓Khasi mandarin

✓Coorg mandarin

✓Darjeeling mandarin

✓Kinnow

Kinnow Mandarin:

2. Sweet Orange

C. sinensis Osbeck

✓ Mosambi

✓ Sathgudi

✓ Blood Red Maalta

✓ Hamlin

✓ Pineapple

✓ Jaffa

✓ Valencia late

✓ Malta
It was developed by H. B. Frost (1915) in

California, USA and first time introduced in India in

1945 in Punjab. Kinnow is a hybrid between ‘king

mandarin X willow leaf oranges’ differ from rest of the

mandarin cultivars that it has got tight jacket. The rind

is slightly adhering to the segments and the segments

are not easily separable from each other like other

mandarin cvs.



3. Limes and lemons

3.1 Acid lime

(C. aurantifolia Swingh)

✓Kagzi lime

✓Sai Sarbati

✓Vikram

✓Pramilini

✓PKM-1

✓Tahiti lime

3.2 Lemon

(C. limon Burm)

✓Eureka lemon

✓Pant lemon-1

✓Baramasi

✓Kagzi Kalan

✓Assam lemon

✓Italian lemon

✓Seville lemon

✓Hill lemon



4. Pomelo and Pummelo

4.1 Grapefruit (Pomelo)

(C. paradisi Macf.)

✓Duncan

✓Marsh Seedless

✓Ruby

✓Foster

✓Thomson

4.2 Shaddock (Pummelo )

(C. grandis Osbeck)

✓Chakotara

✓Local seedling



CLIMATIC REQUIREMENTS

✓Citrus fruits are subtropical in origin and cannot tolerate severe frosts.

✓Moisture is also a limiting factor in citrus production.

✓Annual rainfall 1250-1850 mm. Continuous rainfall increase the disease  

problem.

✓In general the citrus tree require mild frost free winter with relativelywarm  

summer temperature.

✓Require shorter days and cooler temperatures in winter for a fruitproduction.

✓Flowering occur almost exclusively in spring on current season growth.However

in the tropical part citrus fruit tend to flower sporadically throughout the year.

✓Lime and lemon have many flushes of new growth andflowering



SOIL REQUIREMENTS

➢Citrus can be grown in a wide range of soil types provided they  

are well drained, fertile, well-aerated soils with a pH of between

6 to 6.5.

➢The growth, development and production of a plant depend on the  

physical characteristics of the soil such as drainage, density,

texture, water-holding capacity, structure, soil depth etc.



Citrus Propagation

Citrus trees are propagated both by seeds and

vegetative means. Most of citrus species are

poly-embryonic in nature. Shield or T budding is

the most commonly used method of vegetative

propagation. Budding is generally done either in

spring, summer or in September on desired

rootstock.

Rootstock:

Sweet orange, Sour orange, Rough lemon, Karna

khatta, Trifoliate orange, Rangpur lime are

commercially used rootstocks.



Planting Spacing

Oranges 6 x 6 Meter

Mandarin 5 X 5 Meter

Lemon 4 x 4 Meter

Lime 4 x 4 Meter

Pomelo or  

Pummelo

8 X 8 meter

Spacing depends on soil type, irrigation facilities, Rootstock etc.



Age of

plant

FYM

kg/plant

Nitrogen

(g/plant)

Phosphorus

(g/plant)

Potash

(g/plant)

1st year 10 80 50 60

2nd year 15 160 100 120

3rd year 20 240 150 180

- - - - -

10 year 50 800 500 600

In addition to NPK the Ca, Mg and S as well other micro nutrient viz., Cu, Zn,

Mn, Fe, B, Mo etc. required for citrus. The deficiency of these nutrients cause the

serious disorder and the decline of the orchard. It is advisable to supply the fertilizers

in split doses specially the nitrogen. Micronutrient are usually supplied through foliar

application in the spring season.

Fertilizer Requirements



Irrigation
➢About 60 to 80 per cent of root activity in citrus is confined to

60cm top soil and root spread far beyond the vegetative canopy of

the tree. Therefore the top zone is important.

➢During the period of rapid growth, flowering and fruitset the citrus

trees are more sensitive to moisture stress. Developing fruits also

require water. Wilting should be avoided during bloom and fruitset.

➢The Citrus trees are also sensitive to excess moisture and water

logging conditions. The over irrigation therefore leads to decline of

the orchard.



Pollination and Fruit set

➢Citrus fruits are self pollinated however cross pollination is

reported to increase the fruit set. Self incompatibility is also

reported in some cultivars.

➢In most citrus fruits, high flower drop, poor fruit set resulted

in poor yield specially unfavorable environmental conditions

like frost draught and excessive rain.

➢During summer there is considerable loss of soil moisture

resulting into fruit drop so mulching is recommended



➢Citrus plants are hardly pruned for training. Pruning means

removing diseased and dead twigs, branches and leaves which are

unproductive and are less exposed to sunlight. Removal of side

shoots and water sprouts time to time are recommended. Best time

for pruning is during the dry season or after harvest.

➢The prune parts must be smeared with the copper oxy-chloride

(0.3%) and sprayed with carbendazim 500 ppm after pruning to

avoil the disease infection.

Pruning:



Crop Regulation

Root pruning is practiced in Central and Southern part of

India to regulate the flowering.

✓ Ambe Bahar:

✓ Mrig Bahar:

✓ Haste Bahar:

February flowering: More fruit drop

June flowering.  

October flowering.



➢Yield of citrus trees vary with so many

factors like species, variety, location,

age of plant, management practices, root

stock used etc. Average yield of different

citrus cultivation is given below.

Yield



Sweet orange 150-200 fruit/ plant

Mandarins 350 -500 fruits/ plant

Limes/Lemons 500-2500 fruit/plant

Grapefruit 200-300 fruit/plant

Pummelo 100-250 fruit/plant



➢Fruits are wrapped in thin paper shrink films for

controlling moisture losses and packed in wooden

boxes or corrugated fiber board cartons for distant

markets.

➢For local marketing, bamboo baskets padded with

dry grass or straw are usually used

PACKGING



Storage

➢CA storage, refrigerated/cool and ventilinted facilities and quick

transport reduce fruit loss during transit.

➢In low temperature storage (8-10o C and 90% RH), self life is 6 to

8 weeks and in CA storage (10-15o C, oxygen 3-5% and carbon di

oxide 5-10%) self life is 8-10 weeks .

➢Waxing and wax coating are useful for extending storase life of

Nagpur mandarin up to 75 days from one week life at ambient

temperature .



Insect/Pest of Citrus

1. Citrus Psylla (Diaphorina Citri)

2. Citrus White Fly (Dialeurodes citri)

3. Citrus Leaf Miner (Phyllocnistis citrella)

4. Citrus/Lemon Butterfuly (Papilio detnoleus)

5. Citrus Fruit Fly (Bactrocera dorsalis)

6. Aphid (Toxoptera, gossypii spp.)

7. Bark Eating Caterpillar (Indarbela  

quadrinotata)



Diseases of Citrus
1. Citrus Canker (Xanthomonas citri)

2. Die-back/Wither Tip (Colletotrichum spp.)

3. Gummosis/Foot rot/(Phytophthora palmivora)

4. Scab (Elsinoe fawcctti)

5. Stem and Fruit Rot

6. Virus and Virus like Diseases

7. Citrus Nematode (Tylenchulus semipenetrans)



Disorders in Citrus

➢Citrus Granulation

➢Fruit Cracking

➢Fruit Drop

➢Citrus Decline



Granulation:

Granulation is a physiological disorder of juice sacks in citrus

fruits. Fruit juice sacks become comparatively hard, grayish in color and

become somewhat enlarged. The juice sacs get shrivel because of

gel formation.

Pectin, lignin and other polysaccharides content in the fruits

increases resulting in considerable decrease in juice, TSS and acid

content, and there is increase in rag and peel proportion.

Causes:

It occurs generally more in large fruit, on young trees, and on  

trees growing on sandy soils. High relative humidity, high  

temperature, time of picking, tree vigor, Nutritional status etc  

also influence the granullation.

Control:

Reduce the irrigation frequency, foliar spray of 2,4-D and  

micronutrients



Fruit Cracking:
➢Fruitcrackingmight be caused by great  

climatic and soil moisture irregularities.

➢The citrus fruits specialty the lemon and acid limes split  

during the summer with the onset of monsoon. This is due  

to sudden change in soil and plant moisture, and increase  

in atmosphere humidity.

➢It has been speculated that internal pressure developed by

the pulp causes the rind to split in the absence of proper

moisture and humidity.

➢Regular application of fertilizer and water to provide smooth

uninterrupted growth might reduce the problem.



Fruit Drop:

➢The causes attributed to fruit drop in citrus are lack of fertilization

(macro and micro nutrients), severe drought, high temperature, attack

of insects pest and disease, rainfall and defective irrigation practices.

There are 3 main stages of fruit drop in citrus;

(i) The most pronounced stages of fruit drop occurs when the fruits  

are at marble stage.

(ii) On the onset of hot summer during May-June the second wave of  

intense fruit drop occurs while;

(iii) Pre-harvest drop occurs during ripening period, which lasts  

from August-January.

Control:
➢The  method  of control depends upon  the causes of the drop  

and the variety of the fruit. Proper nutrition, irrigation, controlof  

insect and diseases etc.

➢In order to reduce the pre-harvest drop, NAA (10 ppm) is  

sprayed from August till October at monthly interval.



Citrus Decline:
Citrus decline also referred to as ‘citrus die back’ is not a specific

disease, but it is a expression of many disorder in plant. All the citrus

species are susceptible to decline but mandarins followed by sweet

oranges are most susceptible.

The tree initially make an excellent growth and fruiting, but

later tree begin to deteriorate in health, bear a little fruiting and become

uneconomic. The plant leaves become small, chlorotic and there is

drying of plants from the top. The affected tree usually do not die but

remain sick and unproductive for several years. In some cases the tree

may wilt and die rapidly.

Causes:
Many factors singly or jointly are responsible for citrus decline

viz., Soil factors (Soil nutrition, texture, pH, drainage, soil OM) varietal

factors, rootstocks, improper irrigation, insect pest and disease (Fungus,

bacteria, virus, nematodes), weed etc.

Taking care of all these factor can control the problem of citrus

decline.
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TEA 

B.N. : Camellia sp. Assam jat(Camellia assamica), China jat (Camellia sinensis) 

Family: Camelliaceae 

Origin: China (South east) 

 

Tea (Camellia sinensis) is an important plantation crop. India has 4,36,057 ha land under tea, 

of which 87,993 ha is in the south. India is the largest producer, consumer and exporterin tea 

industry. Major tea-growing states are Assam (53%), West Bengal (23.9%), Tamil Nadu (11.3%) 

and Kerala (8.44%). Tea is also grown on a small scale in Tripura, Karnataka, Himachal Pradesh, 

Uttar Pradesh, Sikkim, Bihar, Manipur, Orissa, Nagaland and Arunachal Pradesh. The tea industry 

in India is more than 150 years old, generating revenue of Rs 6,000 crore. It employs more than 1 

million workers directly and looks after 4 million dependants of these employees. Of the working 

population directly employed by the tea gardens, nearly 50% are women. The production of tea in 

India has increased from 250 million kg in 1947 to 754 million kg in 1991 and to 805 million kg in 

1999 with just 40% increase in area. 

Climate and soil: Temperature may vary from 16-320C and annual rainfall from 124-150 cm which 

is well distributed over 8-9 months in a year with relative humidity of 80% throughout the year. It is 

grown in hills from 600-2200 m above MSL. Tea is a calsifuge (plant grown on acidic soils) crop 

requiring comparatively low amounts of Ca but high quantities of K and Si. They can be grown in 

lateritic, alluvial and peaty soils. Optimum pH range is 4.5-5.0 and soil depth should be 1-1.5 m. 

Varieties:  

UPASI*-1 (Evergreen) 

UPASI-2 (Jayaram) 

UPASI-3 (Sundaram) 

UPASI-6 (Brooklands) 

UPASI-8 (Golconda) 

UPASI-9 (Athley) 

UPASI-10 (Pandian) 

UPASI-14 (Singara) 

UPASI-15 (Spring Field) 

UPASI-17 (Swarn) 

TRI 2024 (Sri Lanka) 

TRI 2025 (Sri Lanka) 

*UPASI= United Planter’s Association of South India 
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Propagation: Seed and cuttings. 

Vegetative propagation: Nursery is to be provided with overhead shade by erecting concrete or 

stone pillars at a spacing of 3x3 m and spread with 6mm2 mesh double spread coir mat which 

provides about 67% shade. 

Juvenile shoots are collected in the morning hours and 3cm long cutting each with healthy 

mother leaf and axillary bud is prepared. Cutting from top tender and bottom brown wood should be 

avoided. These cuttings are planted in polythene sleeves (30cmx10cmx150 gauge) filled with 

growing medium (jungle soil:river sand 3:1) in bottom and rooting medium (red/sub soil: sand 1:1) 

in top 8-10 cm. The soil used for rooting medium should have an opt. pH range of 4.8-5. 

If the pH is higher than this, the medium should be treated with 1 or 2% aluminium sulphate, 

depending on pH. The soil used in the nursery should be free from nematodes. The cuttings callused 

in 4–6 weeks and rooting takes place in 10–12 weeks. The plants with good root system may be 

sorted out and manured with the soluble nursery mixture. They could be kept under overhead shade 

for 1 or 2 months and gradually exposed to direct sunlight.The plants can be fully exposed for 4–6 

months when about 6 months old. The 9–12 months old plant becomes ready for planting in the 

field. 

Cultivation 

Planting: The land is cleared  of the roots of the fallen trees and drains are taken at suitable interval 

depending upon the slop to conserve the soil. 

Style Spacing Population /ha 

1. Up and down 1.2x1.2 m 6,800 

2. Contour planting single 

hedge row 

1.2x0.75 m 10,800 

3. Contour planting 

double  hedge row 

1.35 x 0.75x 0.75 m 13,200 

 Planting season coincides with June/July and Sept./Oct. for south west and north east 

monsoon areas. Pit-30x30x45 cm and plants of 12-15 months old are planted by removing the 

polythene sleeves. Immediate after planting plants are staked to prevent wind damage. 

After care:  Immediately after planting, the soil surface around the plants should be mulched by cut 

grasses. 
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Shade and its management: The tea required filtered shade and if it is expose to direct sun, its 

growth is affected. In north-east, trees recommended for permanent shade are Albizia chinensis, A. 

odoratissima, A. lebbek, Acacia lentiartaris, Derris robusta and Dalbergia sericea. In south India, 

Grevillea robusta is the only tree recommended for permanent shade. Initially they are planted at 6m 

× 6m and later thinned to 12m × 6m after 8–10 years of planting and finally into 12m × 12m by 12–

15 years from planting. They are pollarded at 8–9m allowing 3–4 tiers of branches below the point 

of pollarding. They are subjected to annual lopping before the onset of monsoon. The erect branches 

are lopped, retaining the laterals. 

 The main drawbacks of shade are1) increase incident of blister blight 2) competition with 

main crop for moisture and nutrients and 3)reduce rsponce of applied fertilizers.  

Weed control:  Weed will be a problem in young and pruned fields. Manual weeding is never 

recommended in tea lest more soil erosion and damage to surface roots and coolar regions. Hence, 

chemical weeding is recommended as :- 

Type of weeds Herbicides Dosages 

Dicots Paraquat 1.12 lit./ha 

Dicots Sodium of 2,4-D 1.4   lit./ha 

Grasses 2,2-Dichlopropianic acid  

Glyphosate  

   5.6 kg./ha   

2.3 lit./ha   

Training of young tea: On the young tea when it established well, centering i.e. removing the 

growing point leaving 8-10 mature leaves from the bottom, is done to induce secondaries. When the 

secondaries reach more than 60 cm, they are tipped at 50-55 cm height by removing 3-4 leaves and a 

bud to induce tertiaries. Therefore, plucking at mother leave stage is continued for better framework 

development. It takes nearly 18-20 months from planting to reach regular plucking field stage. 

Pruning: Pruning is done in tea (1)to maintain the convenient height for plucking (2) to induce 

more vegetative growth (3) to remove dead and defunct wood and(4) to remove the knots and 

interlaced branches. Pruning is normally done 4 to 6 years interval depending upon the altitude of 

the garden, nature of the tea material etc. The bushes marked for pruning should have adequate 

starch reserves in roots otherwise the sprouting following pruning will be less. The different types of 

pruning are as follows:- 

Type of pruning Pruning 

height (cm) 

Season Remarks 

1 Rejuvenation 

pruning 

20-China Jat 

30-Assam 

Jat         

April-May Done in old branches affected with canker and 

wood rot to invigorate the new healthy 

branches. Not done regularly. 

2 Hard pruning 30-45 April-May First formative pruning is done to a young tea. 

3 Medium pruning 45-60 Aug.-Sept. Normal pruning wherever frames are healthy. 

4 Light pruning  60-65 Aug.-Sept. Normal pruning wherever frames are healthy. 

5 Skiffing 65 Aug.-Sept. Mainly to postpone pruning and to encourage 

better frame development. 
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Manuring: Manuring of tea enhances vegetative growth to harvest growing points without affecting 

bush health and to suppress the reproductive phase. Manuring constitutes 17–24% of the total input 

and hence should be used judiciously. The increase in productivity due to sound manurial practices 

is 20–25% while the cost of manuring is only 6–10% of the total cost on tea production. While the 

basic principles of manuring are the same, the optimum fertilizer application varies from region-to-

region and even from one field to another, depending on the local conditions. 

Tea being a leaf crop, nitrogen content of the flush shoots is the highest followed by 

potassium, calcium, phosphorus, sulphur and magnesium. In addition to these, zinc, which is 

continuously removed at every harvesting, is limiting in the tea soils. Foliage and stems are added to 

the soil at the time of pruning and nutrients in them are recycled. Similarly, leaf litter and loppings 

from the shade trees also enrich the tea soils. From the total dry matter produced in a pruning cycle 

about 10% diverted to flesh tea shoots, 18% to mature foliage, 12% to twigs, 35% to thick wood and 

25% to roots. 

On an average crop of 2,000 kg made tea/ha removes 100kg N, 20kg P2O5 and 40kg 

K2O/ha/annum in addition to a large amount of nutrients being locked up in the bushes. 

Irrigation: Tea is a rainfed crop, therefore, scope for irrigation is rather limited. There is definite 

increase in crop due to irrigation, either by sprinklers or by drip systems. In tea, sprinkler irrigation 

is the most common. However, the wind velocity in the fields should not exceed 15mph. However, 

recent experiments have shown that drip irrigation is suitable for areas which are newly planted or 

replanted. 

Drainage: Drainage is as important as irrigation in north-eastern India. In many areas, water table at 

depths of 60cm or more below the surface may cause damage to tea plants. In areas which are not 

planted in contours, drains are necessary.  

Harvesting: Harvesting is most important cultural operation which influence yield, productivity of 

labour and quality of tea. More than 70% of the labour force in any garden is deployed for this work. 

Harvesting in tea involves the regular removal of young shoots comprising an apical bud and 2 or 3 

leaves, immediately below it. The shoots arising from the sticks (frame) of pruned bushes are called 

primaries. Normally plckabe shoots takes 60-90 days is plucked upto mother leaf, it is known as 

light plucking and if it is plucked  below other leaf, it os known as hard plucking.  

Yield: Low yielding   2000 kg/ha 

 Medium            3000kg/ha 

 High              >3000 kg/ha 

Insects pests:1) Red coffe borer 2) shoot hole borer 3) Red spider mite 4)Pink mite 5) Nematodes 

Deiseases: 1) Blister blight 2)black root 3) red root disease 4) brown root 5) root splitting 



COFEE 

B. N. : Coffea arabica & C.carephora 

Family: Rubiaceae 

Chromosome no. : 2n= 44 (tetra -Coffea arabica), 2n= 22 (diploid -Coffea carephora) 

Origin: A native to the tropical rain forests of Ethiopia and Central Africa. 

Coffee (Coffea arabica) is the second important commodity in the world trade after petroleum products. At 

present, coffee is cultivated in 3.4 lakh ha, covering Karnataka (56%), Kerala (25%) and Tamil Nadu (9%). 

The balance 10% of the area accounts for the non-traditional states like Andhra Pradesh, Orissa and north-

eastern states. The annual production is around 2.9 lakh tonnes with an average productivity of 947kg clean 

coffee/ha. As a rural enterprise primarily, coffee industry provides direct employment to nearly 5 lakh 

people. The industry’s gross turn over per annum is around Rs 2,000 crores. 

Commercial production of coffee comes from 2 species, viz. Coffea arabica and C. canephora popularly 

known as Arabica coffee and Robusta coffee.  

Arabica (Coffea arabica): is suitable for highlands, producing superior quality, mild coffee but it is 

susceptible to major diseases and pests. Arabica is a small tree, a shrub or even a bush when properly 

trained. The branching is profuse with dark green leaves and white flowers. It takes 8–9 months for the 

berry development and ripening after fertilization. Robusta is a robust plant with light 

Robusta coffee (C. canephora) is more adaptable to lowlands and it is tolerant to major diseases and pests, 

producing rather inferior quality coffee. The flower buds are produced in the axils of leaves in clusters of 

10–20 during October–March. The blossom occurs 9–10 days after receiving blossom showers usually 

during March to early-May under south-west as well as north-east monsoon conditions. green large leaves. 

The number of flowers/nodes are more and it takes nearly 10–11 months for berry development.  

Climate and Soil: Climatological factors like rainfall, temperature, elevation and aspect can influence 

economic production of coffee much more than soil factors. Soil should be deep well drained, slightly 

acidic in reaction and rich in organic matter content. 

Particulars Arabica Robusta 

1 Elevation 1000-1500m AMSL 500-1000 m AMSL 

2 Annual rainfall 1600-2500 mm 1000-2000 mm 

3 Blossom rain March-April (2.5-4.0 cm) Feb.- March (2.0-4.0 cm) 

4 Backing rain  April- May (5-7.5 cm) April- May (5-7.5 cm) 

5 Shade Need medium to light shade depending on 

elevations and aspects. 

Need uniform thin shade. 

6 Temperature 15-250 C (ideal) 20-300 C (ideal) 

7  RH 70-80%  80-90% 

8 Soil Deep friable, porous, rich in organic matter, 

moisture retentive, slightly acidic pH 6.0-6.5. 

Same as arabica 

9 Aspect Northern, Eastern and North Eastern aspects 

are ideal. 

Flat to gentle slope. 

10 Slopes Gentle to moderate slope is ideal. Gentle to moderate slope to fairly 

level fields are to be preferred. 

 

 



Varieties:  

S.795 (Sln.): Derivative of the cross between S.288 ‘Kents’.  

Sln. 6 (Robusta): Interspecific hybrid, derivative between robusta cv. S.274 and ‘Kent arabica’. F1 

recurrently back crossed to ‘Kents’.  

Sln. 7 (San Roman hybrids):  

Sln. 8 : Highest vertical resistant to leaf rust, phenotype and bean quality resembles arebica. 

Sln. 9 (Robusta): Derivative of cross between Sln. 8 × Tafarikela. Drought hardy, suitable to different 

coffee zones 

Sln.10 (Catura crosses): Drought hardy, suitable to different coffee zones 

Sln. 12 (Robusta): Semi-dwarf hybrid derivative (Caturra x HDT).  

S.274 and S.270 (Robusta): Seedling progenies of two high yielding mother plants identified in Robusta 

gene pool of India.  

C × R: Interspecific hybrid derivative from the cross C. congensis × C. canephora (robusta).  

Cauvery: F4 of Caturra x Hibrido-de-Timor: Comes to bearing within three years, yield potential 2.5 t/ha, 

suitable for close planting, resistant almost all races of rust. 

Propagation: Seed, cuttings, wedge-cleft grafting, r/s= Robusta for planting in nematode-infested areas 

Cultivation: For raising nursery, raised seedbed (15cm raised 1m width and convenient length) is required. 

Seeds are usually sown during December–January (flat side of each seed facing soil), at a distance of 2.5–

3.0cm in regular rows and covered with a thin layer of finely sieved soil. Under optimum conditions, seeds 

germinate in about 45 days. The seedlings at ‘button’ or ‘toppee’ stage (before the opening of cotyledonary 

leaves) are transplanted into polybags 22.5cm × 15cm size tightly filled with forest soil, farmyard manure 

and sand in a (6:3:1 ratio) and arranged in rows with support of bamboo under the overhead pandal. The 

polybag seedlings attain 5–6 pairs of leaves in about 6 months and become ready for planting.  

Planting and aftercare: Necessary care should be taken in selection of ideal land considering the altitude, 

aspect, rainfall, exposure to wind, shade trees etc. In each designated block, line marking should be done by 

locating the points for planting seedlings as per the recommended distance between plants and rows. 

Generally in flat or gentle slopes, square system of planting and in step areas terracinga and contour 

planting are adopted. The optimum spacing for different coffee species/varieties is as follows:  

Arabica:   (tall varieties): 6' x 6', 7' x 6', 7' x 7'                                                                                          

(Semi-dwarfvarieties): 5'x5'                                                                                         

Robusta:  8' or 9' x 9' to 10' x 10'       

 Pit (45 cm3),  

 Healthy and vigorous seedlings (6–8 months old) are selected and planted during monsoon (July–

September). The ball plants are planted in the centre of the pit and surrounding soil is tightly 

packed.  



 The tip of the tap root is nipped before planting if found bent.  

 For lower canopy shade, 1–2m long stakes are planted for every 2 plants during June (on 

commencement of south-west monsoon).  

Training and pruning: Generally, 2 types of training, viz. single stem and multiple stem are adopted for 

coffee. However, in India, where coffee is grown under shade, single stem training is more suitable. In this 

method, bush is restricted to a convenient height by topping/capping. When the plants attain the required 

height (Arabica: tall, 75cm and dwarf, 90–135cm and Robusta: 105–120cm), the main stem along with 

growing apical shoot is cut (5 cm) above the node, which allows the lateral spread of the plants. The 

new suckers arising from main stem are removed periodically. Usually Arabica and Robusta take 9–12 and 

18–24 months respectively, for reaching the first topping height. In Arabica, second tier is raised up to 

1.5m by allowing a new sucker just below the topmost primary branch and capping at 1.5m. The age for 

raising the second tier is determined by proper establishment and spread of the plant.  

Multiple stem system: It is common in Kenya, Tanzania, is not common in India. 

Pruning: It involves a) centering, b) desuckering, c) handling, d) nipping 

Soil management: To check serious problem of soil erosion in sloppy hill ranges/high rainfall regions, 

contour planting and terracing are practiced. For conservation of soil moisture in coffee plantations, 

digging, scuffling, trenching and mulching are recommended.  

Fertilization: Soil pH between 6.0 and 6.5 is ideal for optimum growth of the coffee plants. Liming is 

recommended for coffee soils with pH below 6.2. Lime can be applied by broadcasting or by soil 

incorporation, any time during the year provided enough moisture is present in the soil. The best period is 

November–February and soil incorporation gives better result than broadcasting.  

Coffee being a perennial crop, optimum nutritional supply is essential to cope with the twin functions of 

berry development and fresh wood growth for the succeeding crop concurrently. To get one tonne of clean 

coffee, NPK dose of 12:90:120 kg and 80:60:80kg (in 3–4 splits as pre-blossom, mid-monsoon and post-

monsoon applications) is adequate for Arabica and Bobusta, respectively, in per hectare. Foliar spraying of 

nutrients (1% urea or 2% DAP, 1% SSP, 0.1% MOP, 0.25% zinc sulphate), in addition to soil application 

are beneficial generally during high cropping year.  

Weed management:  

 Generally, weeding is done manually. New clearings are hand weeded 3–4 times and established 

coffee fields 2–3 times a year.  

 In young clearings, interplanting of green manure crops, cover crops, and annual crops such as grain 

legumes, cassava, beans, pigeonpea, yam, sweet potato, vegetables, pineapples etc. help in 

suppression of weed growth to a large extent.  

 Chemical for weed control is  Gramoxone 1.25 itr /450 ltr of water.  

Irrigation: Sprinkler irrigation is most popularly used as an insurance againstfailure of good blossom or 

backing showers and also because of its suitability to any terrain and the amount and rate of water 

application can be carefully monitored and controlled.  

Shade and its management: Dadap (Erythrina lithosperma), silver oak (Gravillea robusta), Cedrela 

toona, Delbergia latifolia, Ficus gomerata etc. Permanent shade tree should be planted at about 12 to 14 

metre apart. Initially they should be planted in large number but later on they should be thinned out. 



Harvesting and Postharvest Management: In India, there is only one cropping season. Arabica coffee is 

harvested from November to January and Robusta from December to February. Manual harvesting is 

practiced in India. It is the most labour-intensive operation. Coffee is processed either by wet method to 

produce plantation/parchment coffee or by dry method to obtain cherry coffee. 

 Yield: The yields of coffee depend upon variety, management practices, location etc. The average Robusta 

yields varied between 1,000 and 1,200kg/ha under un-irrigated conditions and 2,000 and 5,000kg/ha under 

irrigated conditions in different zones irrespective of variety. 

Type of coffee: Two as Parchment coffee, Cherry coffee 

Physiological Disorders  

Die-back: CM:  Remove dead and whippy wood. Provide optimum shade (30%). Spray pre-blossoms and 

post-monsoon spray of Bordeaux mixture (0.5%). Conserve soil moisture status by thick mulch. Apply 

adequate quantity of fertilizer and nutrients. Liming of soils to correct pH is also necessary.  

Pre-mature fruit drop: Pre-mature fruit drop usually occurs in coffee during the berry development stage, 

90–120 days after blossom. The extent of fruit drop varies depending upon the field conditions (water 

logging-wet feet) as well as physiological status of the bush (hormonal imbalance, carbohydrate content 

and nutrient deficiency). ‘Wet feet’ condition in the plantations is due to continuous heavy rainfall with 

cool ambient temperature, high relative humidity, cloudy weather and improper drainage leading to 

waterlogging.  

C.M.: Adopt proper soil cultivation methods like providing good drainage, cradle pits etc. In addition, 

post-blossom (15 days after blossom) and pre-monsoon application of one of these growth 

regulators (hormonal or Planofix or Agronaa or Miraculan or Atonik @ 50ml/200litres of water or 

Potozyme or Cytozyme crop plus @ 60ml/200 litres of water) is also useful in controlling pre-mature fruit 

drop. A total quantity of 1,500 litres of spray solution is adequate for a hectare crop.  

Bean disorders: The main reason attributed to the bean disorders is the short supply or depletion of 

carbohydrate reserves during bean development stage. The depletion of plant reserves may be due to 

defoliation associated with rust disease and consecutive high crops, low light intensity because of 

overcast/hanging mist, hailstorm damage, soil saturation 14–16 weeks after flowering, skipping/reducing 

fertilizer dosage, lack of proper bush management and maintenance of high shade.  

C. M.: Two rounds of Bordeaux mixture as pre-monsoon and post-monsoon applications (during May and 

September) are quite good to keep it under control. The post-monsoon application of Bordeaux mixture 

could be given along with urea (0.5%) and muriate of potash (0.375%) (1kg urea and 750g of MOP/135-

180 litre of water).  

Soil application of NPK at recommended doses and splits is recommended.  

Proper bush handling, shade management and other cultural operations are essential.  

Drought management: Inadequate and uneven distribution of rainfall causes drought conditions especially 

in Robusta coffee. Drought conditions affect vegetative growth, inducing floral abnormalities and poor fruit 

set. In the absence of water resources and irrigation facilities, it is recommended to spray coffee with a 

mixture of 1kg each of urea and 1kg superphosphate, 750g muriate of potash  and 0.5% zinc sulphate. This 

mixture should be applied @ 1 litre/plant. First spray should be given 45 days after last rainfall (second 

fortnight of January) and second spray 30–45 days after the first spray.  



Diseases 

1. Leaf rust (Hemileia vastatrix): Yellow to orange spots develop on lower surface of leaves with 

powdery mass of uredospores. Pear-shaped teliospores unseen from January to April. Severe attack 

results in defoliation, die-back, debility and crop loss up to 70%, if timely control measures are not 

taken up. 

 

CM: Three sprays of Bordeaux mixture 0.5% (1kg CuS04: 1kg. CaO: 200 litres of water), i.e. pre-

blossom (February–March), pre-monsoon (May–June) and post-monsoon (September–October) or 3 

sprays of Pantvax 0.3% (300 ml/200 litre to water), i.e. pre-monsoon (May–June), mid-monsoon 

(July–August), post-monsoon (September–October) or two sprays of Bayleton 0.02% a.i.(160g/200 

litre to water), i.e. pre-monsoon (May–June), post-monsoon (September–October) 

 

2. Black rot  (Koleroga noxia): Blackening and subsequent rotting of young leaves, berries and 

shoots. Diseased leaves get detached from branches and hang out by means of slimy fungal strands. 

Affected plants show gradual yellowing and thinning of foliage, followed by defoliation, wilting 

and eventual death.  

 

CM: Maintain thin overhead shade in centre of the bushes for permitting free passage of air and 

sunlight to reduce incidence. Handle the affected plants to remove the diseased leaves and berries, 

to keep the bush clean, to prevent secondary spread of disease. Spray endemic blocks with 1.0% 

Bordeaux mixture before the onset of south-west monsoon and also during break in monsoon (July–

August) or spray endemic blocks with Bavistin 0.03% a.i. (120g/200 litre water) just before the 

onset of south-west monsoon and also during July–August at the time of clear break in monsoon.  

3. Red root  

4. Black root 

5. Santavery root  

6. Anthracnose Manifests in three forms : 

i) Summer die-back or twig die-back  

ii)   Brown blight of leaves  

iii)  Stalk rot of berries and leaves 

7. Berry blotch 

8. Collar rot or damping off  

 

Insect and pest 

1. White stem-borer (Xylotrechus quadripes): Serious pest of arabica coffee. Infested plants show 

external ridges around the stem. Affected plants also show yellowing and wilting of leaves. 

 

CM: Maintain optimum shade. Trace infested plants prior to flight periods (March and September) 

and uproot and burn the affected plants and parts. Remove loose, scaly bark on main stem and thick 

primaries using coir glove or coconut husk. Spray/swab the main stem and thick primaries once in 

April-May, once or twice during October-December with Lindane 20EC @ 1300ml in 200 litres 

along with a wetting agent. 

2. Coffee berry-borer (Hypothenemus hampei): Pin hole at the tip of berries indicates presence of the 

pest. In severe cases of infestation two or more holes may be seen. Infested berries may fall due to 

injury or secondary infection. Severe infestation may result in heavy crop loss. 

 

CM: Clean harvest. No berries should be left over either on plant or on ground. Maintain optimum 

shade. Dry coffee to prescribed moisture levels. 

 



3. Shot hole borer (Xylosandrus compactus): Withered or dried branches with shot holes indicate 

presence of the pest. Attacked branches dry up fast. Leaves distal to the point of attack fall 

prematurely. The terminal leaves wilt, droop and dry up. 

 

CM: Prune affected twigs 5 - 7.5cm below the hole. Remove and destroy all unwanted/infested 

suckers during summer, maintain thin shade and good drainage. 

 

4. Mealybug   

5. Green scale  

6. Root-lesion nematode  

7. Brown scale   

8. Cockchafers or white grubs  

9. Coffee bean beetle  

10. Hairy caterpilllars  

11. Red borer  

12. Snail  

13. Termites or white ants 

14. Thrips  



POMEGRANATE (Punica granatum) 

In India pomegranate is commercially planted in Maharastra, Gujarat and to a limited extent in 

U.P., A.P., Karnataka and Tamilnadu. This fruit crop can tolerate salinity and saline irrigation 

water and does well even in shallow soils. It can also tolerate drought. Pomegranate Makes on 

excellent choice under arid and semi-arid condition.  

SOILS  

Pomegranate is very hardy crop and thrives well in shallow rocky soils. It can tolerate alkalinity 

and salinity. However best results are obtained in deep, heavy loam and well drained soils. It is 

sensitive to soil moisture fluctuation causing fruit cracking which is a serious problem of this 

crop.  

CLIMATE  

It thrives best under hot dry summer and cold winter provided irrigation facilites are available. 

Humidity lowers the quality and proliferates diseases. Under subtropics it is deciduous in nature 

while in tropics it is evergreen.  

VARIETIES  

Ganesh, Muskat, Jyothi, Jaloreseedless, Jodhapur red, Dholka, Seedless, Arakta etc.  

PROPAGATION  

Easily raised by cuttings or air or ground layering 15-20cm.longhard wood cuttings taken from 

1-2 years old plant, should be treated with keradx'B' rooting hormone or given a quick dip in 500 

ppm I.B.A. plants will be ready in 55-66 days.  

PLANTING  

Pits of 60 X 60 X 60Ccm are dug at 5m spacing in square system. Spacing of 5m between rows 

and 2m between trees gives maximum returns. Fill the pits with 20kg FYM. Planting should be 

done during monsoon. Watering must be done immediately after planting.  

PURNING  

The plant should be allowed to retain 4 main stems from the ground level. Extra suckes should 

be removed continuously. The main stem should be topped at a height of about 70cm. to reduce 

branching. The tree is given a balanced shape during the initial 2-3 years by the proper selection 

of secondary and tertiary branches. Downward growing branches and crossing branches should 

be removed.  

After the tree is trained, much purning is not required as the fruits are borne on one year old 

branches. However water sprouts and dry branches should be removed. After 10 years, old main 

stems should be removed by cutting back to make it more Productive.  

INTER CROPPING  

Since pomegranate plants take 4-5 years to come into good bearing low growing vegetables, 

pulses or green manure crops can be taken up as intercrops.  

 

 



MANURES AND FERTILIZERS  

Higher yields can be obtained by application of 500-625g N ,250 g P205 and 250g k20 to each 

tree per year. Time of application vary with the crop. For ambe bahar December / January, for 

Mrig bahar May / June and for hasthe bahar October / November are appropriate periods.  

IRRIGATION  

Irrigation requirements vary with type of crop. For Mrig bahar crop first irrigation in the middle 

of May followed by regular irrigation until monsoon sets in. Thereafter in post monsoon period 

copious and regular irrigation is essential for better development of fruits and to avoid Fruit 

cacking. For other crops weekly irrigation in Summer and bi-weekly irrigation in winter should 

suffice.  

FLOWER REGULATION (Bahar Treatment)  

In subtropics, tree flowers in spring while in tropics (central and south India) it flowers in three 

distinct phases with maximum intensity in rainy season. Spring flowers give fruits in summer 

when the demand is maximum but the quality is poor. Therefore, efforts should be directed to 

avail of the rainy season flowers (Mirg bahar) so that fruiting period coincides with the 

maximum water availability time and the crop is taken without much irrigation. For "Mirg 

Bahar" treatment, withholding of water from December-May results in suppression of growth. 

Trees usually shed leaves by March end and remain dormant up to May. Then the field is 

ploughed, manure and fertilizers are applied and first light irrigation is given in the middle of 

May and there after one or two light irrigation are given until rain sets in. Trees put up new 

growth, flower and fruit with crop availability in October - November.  

FRUITING  

Under subtropics it essentially flowers once in a year but under tropical conditions almost 

through out the year with maximum concentration in rainy season. In spring, Flowers are borne 

on mature wood of previous seasons growth while flowers are borne on current season's growth 

in June / July. Flowers take 5-6 months to be ready. A tree gives 20-25 fruit from third or fourth 

year and 100-150 after 10 years.  

HARVEST  

5-6 months after flowering change in skin color gives metallic sound, when tapped. Yields 100-

150 fruits/annum. High density planting 1000 plants/ha (5 X 2m) is profitable.  

POST HARVEST  

Fruits can cured in shade for about a week so that the skin becomes hard and fruit can stand 

transportation. When stored at 00c to 4.50c with 80-85% R.H. can be safe for 7 months.  

PROBLEMS  

Insects Pests & Diseases  

Anar butter fly (virachola isrocates): caterpillar bores into fruit and feeds on pulp. Metacid 50 EC 

1 ml/ltr or Carboryl 0.2% can control this pest.  

Fruit Rot:(Phomopsis)  

When flowers are affected, they fail to set and young fruit may drop.  



CONTROL  

Diathane M-45, Captan 500 g in 200 1 water after fruit formation subsequently 3-4 sparyings at 

15 days interval.  

PHYSIOLOGICAL DISORDERS  

Fruit cracking is a serious disorder. In young fruits it could be due to Boron deficiency, but fully 

grown fruits crack due to moisture imbalances as this fruit is very sensitive to variation in soil 

moisture. Prolonged drought causes hardening of peal and if this is followed by heavy irrigation 

or down pour then the pulp grows then peel grows and cracks. Tolerant varieties : Bedana Bose 

and Khog.  

This problem can be managed through following means: 

1. Maintaining soil moisture and not allowing wide variation in soil moisture depletion.  

2. Cultivation of tolerant types.  

3. Early harvesting not allowing fruits to crack.  

Spray of calcium hydroxide on leaves in fruits initiating after fruit set 



Apple
Introduction

• King of temperate fruits

• Botanical name – Malus x domestica

• Family – Rosaceae

• 2n = 2X =34

• Origin – South western Asia

• Deciduous tree, climacteric fruit

• Type of fruit – Pome (false fruit)

• Edible portion – Fleshy thalamus (mesocarp)

• China – Largest producer in world

• India – Himachal Pradesh, Jammu & Kashmir, Uttarakhand,  



Importance and Uses

• Rich in Carbohydrates, protein, calcium, 
phosphorus, iron, sugars, vitamin C and fibres

• Low in calories

• Good for reducing cholesterol,obesity and 
dental problems

• Main use – fresh as table fruit

• Products – Jam, Jelly, Preserve, Wine,Chutney, 
Juice



Climatic requirements

• Basically is a temperate fruit

• Minimum certain chilling hours (at 4-70C)  in winters required for 
proper growth and fruiting.

•  21-240C – average temp. required during actie growing period

• Altitude – from plains to high hills (depends upon chilling req. of 
variety)

• Rainfall – 100-125 cm annual R.F. well distributed throughout the 
growing season.

• Low temperature, rainfall, cloudy weather during flowering 
reduces bee activity and thereby low yield.

• North facing slopes generally preferred.



Soil

• Loamy soil rich in organic matter

• pH: 5.5 -6.5

• Proper drainage (no water logging)

• Good aeration in soil

• No hard pan at lower layers of soil. 



Species

• Genus – Malus has 25 species

Important species

• Malus x domestica (cultivated species)

• Malus baccata (crab apple)

• Malus floribunda (resistant to scab)

• Malus hupihensis (resistant to wooly apple aphid)

• Malus robusta (resistant to powdery mildew)



Cultivars

• Standard cultivars – Maximum fruiting occurs 
on lateral shoots.

• Spur cultivars - Maximum fruiting occurs on 
spurs formed on 2 year old shoots.In these 
cutivars, more spurs are formed as compared 
to standard type cvs.

• Spur – condensed stem



Commercial cultivars – 

Standard type:

• Red delicious (chance seedling)

• Royal Delicious (syn. Starking Delicious)

• Rich –a –Red (mutant of Red Delicious)

• Red Gold(also used as pollinizer for Red delicious )

• Golden Delicious(used as pollinizer for Red delicious ) 

• Mc Intosh (leading var. of Canada)

• Fuji (evolved in Japan)

Spur type:

• Starkrimson Delicious , Oregon Spur, Red chief, Gold Spur (pollinizer for all spur tyes)

New pollinizers:

Tydeman’s Early Worcestor, Lord Lambourne, Granny Smith,Winter Banana

Indian varieties: 

Ambri – only indeginous var. grown in India, orioginated in Kashmir as chance seedling)

Hybrids in India – Lal Ambri, Chaubatia Princess, Chaubatia Anupam, Ambred, Ambrich, Ambroyal 



Scab resistant: 
Prima, Sir Prize, Nova, Priscilla, Priyam,Mac Free, Freedom, Liberty, 
Jonafree

Low chilling: (chilling hours less than 800 hrs. below 70C)

Anna, Tamma, Michal, Troical Beauty, Parlin’s Beauty, Rome 
Beauty,Neomi, Yellow Newton,Schomit,



Propagation

1.Tongue grafting – Commercial method, done in 
Feb – Mar

2.Chip Budding – done in June –September

3. ‘T’ Budding - done in May- September

4. Cleft grafting - done in Feb - March



Rootstocks
1. Seedlings (produced from seeds)

2. Clonal rootstocks (produced by asexual propagation methods 
like trench layering, stooling)

Important clonal rootstocks:

M27 – Ultra dwarf (suitable for high density planting)

M9 – Dwarf

MM106 –Semi dwarf

MM111 – Semi vigorous

Merton 793 – vigorous

*M- Malling

*MM- Maling Merton

*EMLA – East Malling Long Ashton



Royal Delicious

Malus baccata Red Delicious

Golden Delicious



   Pollinizer
The pollinizing variety should:
• Syncronize in floweringwith main variety.
• Produce viable pollens in large numbers.
• Have long flowering duration.
• Be compatible with main variety.
• Be Self fruitful.
• Be regular bearing. 
• have good commercial value.

Important pollinizers: 

Golden Delicious 

Tydeman’s Early Worcester (TEW)

Red gold

Golden Spur

Gale Gala

Pollinator – Bees, 4-8 bee hives / hectare of apple orchard.
Percentage of pollinizer variety 25 to 33%



                          Training & Pruning
Training:

• Training method depends on growth habit and vigour of Rootstock and 
scion.

• Training objective - to establish a strong framework of scaffold limbs 
which help the plants to

- Bear heavy crop yield  of quality fruits
- Avoid alternate bearing 
- Better light penetration inside tree canopy
- Facilitate easy harvesting, spraying etc.

• Training systems –
• Modified  central leader system (conventional, for standard type cultivars) 
• Cordon system (Single stem training, for high density plantation)
• Espalier system (for high density plantation)
• Dwarf pyramid system (for high density plantation)
• Spindle bush system(for high density plantation )



Pruning:

• Objective : To maintain vegetative growth and spur development.

How to prune -
• First remove all diseased and damaged branches.
• Remove branches in such a manner so as to increase the fruiting in 

the coming season.
• Cover the cut surfaces with bordeaux paste /chaubattia paste (to 

prevent infection).
• Open the canopy structure so as to facilitate entry of sunlight which 

helps in good colour development of fruits.



                Cordon system
(Plants are planted at 450angle )        

          



Espalier system
3-5 trellises of wires are used for supporting 
the lateral branches, equal spacing in kept
 between wires)



Vertical axis system
Tree shape – Narrow pyramid, Central leader is dominant 
and grows upto 10 feet



Planting Distance – Depends on variety, vigour of rootstock and soil 
fertility 
Vigorous variety – 6 x 6 m, semi-vigorous – 5 x 5 m, semi dwarf – 4 
x 4 m Dwarf - 3 x 3m

Nutrition
• NPK – 70 : 35: 70 g/tree (one year age of tree)   FYM – 10 kg 

(every year dose is increased in this ratio upto 10 years)

 so, a 10 or above 10 years  plant should get    

           700: 350: 700 g/tree (N:P:K) + FYM- 100 kg

FYM along with phosphorus and potash should be given during 
December – January. 

Nitrogen is applied in two split doses, first dose 20-25 days before 
bud break and second dose after fruit set.



Problems in Apple

1. Bitter pit : 

Physiological disorder

brown spots in the flesh on and beneath the skin

 Cause :
• Calcium deficiency

Control:
• Spray of CaCl2@ 0.4% after fruit set and continue until harvest.



2. Fruit drop

Three phases of fruit drop:

1. Early Drop – due to lack of pollination and competition among 
developing fruits.

2. June drop – due to moisture stress and environmental condition 
which can be checked by maintaining soil moisture through 
irrigation & mulching.

3. Pre-harvest drop – causes serious economic loss as the mature 
marketable fruits drop before harvesting due to reduction in 
level of auxin or increase in ethylene level in fruit. Control – 
Spray NAA @ 10ppm ,20-25 days before harvesting



Diseases
1. Apple scab : caused by fungus Venturia inaequalis.

Symptoms: 
• Light brown or olive green spots on leaves and fruits 

        which later turn black
• Pre mature leaf fall
• Mis-shapen fruits.

Control: 
• Follow clean cultivation practices.
• Destroy all affected plant parts, fallen fruits
• Spray Bordeaux mixture (4:4:50 i.e., Copper Sulphate: Lime: Water) when 

the buds are showing pink colour, when petal have fallen and about 3 
weeks later.

• Spray at least 3 times Dithane M-45 (Mancozeb) @0.5% or Bavistin @ 
0.05%



2. Powdery mildew: 
      caused by fungus podosphaera leucotricha.

Symptoms:
• Whitish powdery growth on leaves and twigs. 
• Affected leaves are desorted in shape ,become 

hard and brittle. 
• leaf fall and premature fruit drop

Control: 
•Prune the affected twigs in winter.
•Spray wettable sulphur or karathane @ 0.2% during bud swell, at petal 
fall and two weeks later.



3. Canker

Symptoms: 

• Canker usually starts from the open wound 
• Deep sunken brown lessions or erupted black lessions on the bark.
• The bark turns papery and the portions above or below the canker get 

killed.

Control:
• Affected portions of the tree is destroyed.
• Apply Chaubattia paste or copper oxychloride paint or cow dung on 

wounds.

Chaubattia paste – Copper carbonate: Red Lead: Linseed oil (1:1:1.25)

Cow dung – Cow dung: Clay soil: Copper sulphate (1kg: 1kg: 10g)



Insect-pests

1. Woolly aphids 

• Most serious pest.
• suck sap from young shoots, formation of 

galls ,plants become weak and prone to 
attack of cankers.

• Remain active from March to Dec.
• Winter season they migrate from aerial parts 

to the roots and to the reverse direction in 
summer.

Control : spray dimethoate or phosphamidon @0.03 % during 
march-april @ again in June.



2. San Jose Scale
• These scales are very small in size & 

greyish in colour.
• Usually spread through nursery stock, scion 

or graft.

Control:
• Remove all infected wild plants from 

orchard.
• Fumigate nursery stock before planting
• Spray tree oil @3% in winter season



Important points

• Malling Merton series (MM series) of rootstock is result of 
cross between Malling series with Northern Spy (wolly aphid 
resistant variety). These were developed by East Malling 
Research Station, Kent in collaboration with John Inns  
Institute , Merton.

• EMLA series of rootstock is resistant to viruses.
• Apple has gametophytic self incompatibility.



THANK YOU
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