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Soil Fertility and Crop Nutrition in Litchi: Delineation,
Deficiencies and Management of Nutrients

Introduction

The litchi (Litchi chinensis Sonn) is an important
sub-tropical evergreen fruit tree of India. It is believed
to have originated from southern province of China
(Guangdong and Hainan Island). It  is highly specific
to its climatic requirements and, probably due to this
reason, its cultivation is restricted to few states in India.
Litchi was introduced to India in the 18th century
through Burma via NE region and is grown in 56
districts spread across Bihar, Assam, Uttarakhand,
Jharkhand, Chhattisgarh, Orissa, Tripura, West Bengal,
Punjab, Himachal Pradesh and Karnataka. Bihar
contributies 40 per cent in both area and production of
litchi. India annually produces 585.3 thousand metric
tonnes of litchi from 84.29 thousand hectares. The area,
production and productivity trends between 1991 and
2014 are presented in figure 1.

 The litchi is a dome shaped tree having royal
look with dense and slow growing evergreen foliage.
The branches are fairly straight and upright forming a
compact, rounded to spherical crown. The compound
leaves of litchi are alternate with 2-5 leaflets. The
leaflets are oblong and 5 to 15cm long. The new flushes
are distinctive green, bronze or red-brown when
immature and light to dark green as they mature.
Greenish white or yellowish apetalous flowers are
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borne in clusters of male functionally male and female. Pollination takes place usually through
insects (entomophily) mainly by honey bees (Apis dorsata, A. millifera A. cerana and A. florea).
Rarely fruit set occurs through wind pollination. Fruits are round, ovoid or heart-shaped, and ranging
from 2.0 to 3.5 cm in diameter. The fruit peels is thin, tough, hard and fragile with distinct protuberances
and pink-red, bright red or purple-red colour.  The edible portion of fruit is the aril, which is immediately
beneath the fruit cover (peels). Flavour of the aril varies with cultivar, which is distinctive rosy
aroma. Seeds are bold but in some cultivars, they are partially developed or undeveloped due to
steno-sperm ocarphy, referred to as ‘chicken-tongue’ seed and cultivars and often called as
‘seedless’. The trees with small seeded fruits are prized because of the greater portion of pulp.

The litchi tree is hardy in nature. It is commercially propagated by air-layering. In air-layered
plants, absorbing roots are concentrated in upper 60-80cm depth and anchorage roots can go
beyond 1.5m depth. It can be grown in a variety of soil and has comparatively low orchard
maintenance cost. But poor soil nutrient and water scarcity are the key factors for declining
productivity of litchi orchards over the years.  One of the main reasons for the low productivity is
imbalance nutrient application and inadequate fertilization. There is need for an appraisal of soil
nutrient deficiencies and superimposing litchi crop boundary for district-wise crop based nutrient
delineation maps to prepare strategic guide in realizing potential yields of litchi  by formulating
appropriate fertilization schedule. An attempt has been made to present. The status of soil fertility
in litchi growing areas under different agro-
ecological regions of India along with district-
wise crop based nutrient delineation maps of
prime litchi producing states of India supported
with nutrient deficiency symptoms in the plant
and their management in this monograph.

Litchi crop boundary

Litchi is grown in several states of the
country haring preferred specific climatic and
other fulfilled requirements. It can, be grown
on a variety of soils however fertile sandy loamy
soil is ideal. Based on area and production,
eleven states were identified as prime litchi
producing states in India (Fig 2). Similarly within
these states, based on categorization with
respect to area and production per unit area, 56
districts have been identified as prime litchi
growing districts (Table 1). The boundary map
of litchi was prepared using district maps of
respective leading litchi producing states.

Fig. 2: Major litchi growing areas in India
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Table 1. Major litchi growing states and districts of India

Nutrient removal by litchi fruits

Litchi crop removes nutrients from the soil not in the similar ways as that of mango because
it is commercially propagated by vegetative means through air-layering. It captures nutrients from
upper soil (0-30cm depth). The plant continually produce new roots with active nutrient absorbing
system and capacity. Nutrient uptake by plants thus has a substantial biological cost. New growth
is more dependent on reserves in the tree rather than on recently applied fertilizer. When concentration
of a nutrient reaches abnormally low or high levels in the litchi plant, their characteristic symptoms
appears in the leaves, stem, flowers and fruit. Normally growth and yield are reduced long before
visible symptom appears. When the litchi leaf nutrients concentration falls below critical limit, trees
take several years to recover even after application of concerned nutrients. It removes more
potassium than nitrogen and phosphorus. Nutrients removal by litchi plants varied with both variety
and soil.  However, a general nutrient removal status by a crop of Shahi variety yielding an average
of 7.0 t ha-1 is presented in table 2.  The mean amounts of macro-nutrients removed in decreasing
order are: K>N>P>S>Ca >Mg and those of micro-nutrients are: Fe>Cu>Zn >Mn> B.

S. No. States Districts Area (000’HA) 
1 Bihar Muzaffarpur, Vaishali, East Champaran, West Champaran, 

Sitamarhi, Sheohar, Samastipur, Bhagalpur, Begusarai and 
Khagaria 

31.48 

2 West Bengal Malda, Murshidabad, 24 Parganas (North & South), Uttar 
Dinajpore, Cooch Behar 

9.30 

3 Jharkhand Ramgarh, Ranchi, Hazaribagh, Gumla 5.27 
4 Assam  Dibrugarh, Goalpara, Sonitpur, Lakhimpur, Jorhat, 

Golaghat, Kamrup, Nalbari, Barpeta, Bongaigaon, Nagaon 
5.38 

5 Chhattisgarh Korba, Raigarh, Surguja, Jashpur, Surajpur, Balrampur, 
Koriya, Narayanpur 

5.36 

6 Uttarakhand Nainital, Udham Singh Nagar, Haridwar, Dehradun, 
Almora 

9.44 

7 Punjab Gurdaspur, Hoshiarpur, Ropar 1.85 
8. Uttar Pradesh Saharanpur, Kushinagar, Gorakhpur, dEoria, Maharajganj, 

Muzaffarnagar 
 

9 Orissa Sambalpur, Debagarh, Sundergarh, Rayagada, Koraput 4.47 
10 Tripura  West Tripura, South Tripura, North Tripura, Dhalai 3.88 
11 Others (Himachal Pradesh, 

Karnataka, TN, Kerala, 
Jammu, Negalanad, 
Meghalaya, Sikkim, Manipur, 
Mizoram, Arunachal Pradesh 

Kangra, Hamirpur, Una, Bilaspur, Sirmour, Solan, 
Chamba, Coorg, Dindigul, Nilgiri ,Wyanard, Jammu, 
Kathua, Dimapur, Mokokchung, Worha, Peren, Ri-Bhoi, 
Jowai, William Nagar, Tura, Ranapo, Kolosib, Aizawl, 
Manit, Lunglei, etc.) East Siang, Kamang, West Kamong 

7.74 

  All India 84.17 
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S.No. 
 

Nutrient Concentrations in  the fruit 
 

Nutrients removed per hectare by a crop 
yielding 7.0 t ha-1, (kg) 

1 N 0.84% 15.40 
2 P 0.17% 14.00 
3 K 1.14% 46.20 
4 Ca 0.140% 11.20 
5 Mg 0.166% 07.70 
6 S 0.162% 12.30 
7 Zn 11.61 ppm 0.238 
8 Cu 14.21 ppm 0.252 
9 Fe 19.08 ppm 0.264 

10 Mn 17.34 ppm 0.203 
11 B 16.11 ppm 0.105 

 

Table 2. Nutrient composition of litchi fruit and its removal from soil

Deficiency symptoms, Nutrient status and nutrient delineation maps

Litchi plant thrives well on fertile sandy loam soils.  Unlike other plants, it is shy in terms of
expression of hunger signs and responding to applied nutrients especially in older and low density
orchards.  It takes longer time to express the symptoms and its recovery. Detailed information of
some major and minor nutrients with respect to litchi and their management strategies have been
presented.

Nitrogen (N)

Litchi trees resemble mango in terms of growth habits. The tree is more robust than mango in
Bihar, UP and Uttarakhand.  Nutrient requirement also fairly match with that of mangoes. Like in
mango and other peremial fruit trees, nitrogen is the most important nutrient element affecting
growth and productivity of litchi plant also. It plays an important role in relation to vegetative growth
and has a pronounced effect on the bearing of the trees. Litchi trees exhibit N deficiency when the
leaf N content falls below 1.5 per cent in Shahi and 1.3 per cent in China. When concentration is
low in plants, the first sign of deficiency (yellowing) is noted on the older leaves (plate 1A). Yellowing
progresses upward from lower branch to upper branches and from lower leaves to upper leaves. In
cases of severe deficiency, leaves remain small or fail to develop and shed prematurely (plate
1,B,C,D). Longer period of deficiency results in stunted growth, shorter internodal distance, poor
branch development, very less flowering and fruit set (plate1C, D). In case of severe deficiency,
new leaves fails to mature and defoliation starts at terminal (1D). Smaller fruits, low pulp recovery
and poor quality of fruits are other pronounced symptoms of N deficient plant. Response to applied
nitrogen in deficient plant/soil are increased fruit set, retention and yield. A high level of N fertilizers
may delay the process in trees to enter into bearing stage where as optimum fertilizer doses shows
sufficiently to maintain tree vigour and fruit yield. Nitrogen does not have a direct effect on floral
initiation as no consistent relationship between flowering time and nitrogen application and soil
nitrogen concentrations have been observed.
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The soil nitrogen status in litchi producing districts is presented in Fig 3. Out of 56 litchi
producing districts, only three districts, viz., West Champaran in Bihar, Sirmour in Himachal Pradesh
and Dhalai in Tripura showed high available soil nitrogen levels (Table 3).  Out of the remaining
districts, 23 districts showed deficiency and 30 districts showed medium status of available nitrogen
in their soils.

Management of Nitrogen

Before deciding nutrition programme in
litchi one should go far soil analysis. Nitrogen
doses should be based on physiological
parameters, such as stem thickness or tree age.
However, the soil and climatic differences,
cultural practices, the size and type of plantation
and even the cultivar, have a definite role on the
quantities of fertilizer required. General
recommendation, nevertheless provide the
grower with a good starting point. A balanced
application of 100gN/year age/plant starting from
1st year till 12th year of age (1200 g N) in two
split application i.e. 75% after harvest of fruit
and 25% at fruit development stage to be given.
In young non bearing plants the doses may be
applied during July-August (before monsoon_
and February-March (After winter) in two equal
doses. In case of aquite deficiency, two foliar
application of 1% urea at an interval of 10-15
days may be given to recover the plant followed by balanced manuring as per recommendation.

Fig. 3: Nitrogen fertility status of litchi growing
regions of India

A B C D

Plate1 (A,B,C,D): Showing nitrogen deficiency in litchi(1A) Early stage of nitrogen deficiency in young plant, (1B)
yellowing of older leaves,(1C) an acute N deficiency leading to leaf rolling with light yellow discoloration and  (1D)
retarded growth, complete yellowing of the leaf, premature loss of leaves with few fruits
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Table 3. Nitrogen fertility status of litchi growing regions of India

Source: District-wise soil test based fertilizer and manure recommendations for balanced nutrition of crops, IISR Bhopal.

Phosphorus (P)

Phosphorus deficiency in litchi is not very common in those areas where mixed fertilizers are
applied regularly. Continuous application of P fertilizers lead to its accumulation and fixation in the
soil.  Even though once soil phosphorus concentration is high, it does not remain sufficient for
several years as it gets fixed in form of Calcium phosphate in calcareous soil and in form of Iron
and Aluminium phosphate in acidic soil. The optimum phosphorus content in litchi leaves ranges
from 0.14 to 0.22%. In case of low soil phosphorus supply, deficiency symptoms appear as pink
discoloration on older leaves and later they turn dark purple (Plate 2A,B,C,D). In case of severe
deficiency on litchi leaves in sand culture, symptoms appear as dead patches on the tips and margins
(coppery brown colour) of mature leaves that progress gradually towards the midrib. Eventually,
the leaves curl, desiccate and shed. In young growing plant, dark green and yellow patches on
leaves are also seen on older leaves. Even in case of severe deficiency, leaves size does not
reduce. In extreme cases however, some degree of necrosis occurs on leaflets and they turn to
copper-colour. Phosphorus and sulphur deficiency predisposes the trees to rusts disease and suitable
weather conditions allow the disease to flare up. Hence, when rust appears, farmers may apply
single super phosphate as it contains both phosphorus and sulphur.  It has also been noticed that
regular application of phosphorus may lead to deficiency of other nutrients such as Iron and Zinc.

 Soil Nitrogen Status with respect to litchi 
States Low (23 districts) Medium (30 districts) High (3 districts) 

Bihar Sitamarhi, Sheohar, Bhagalpur Muzaffarpur, Vaishali, East Champaran, 
Samastipur 

West Champaran 

West Bengal Malda, Murshidabad, 24 Parganas 
(North & South), Uttar Dinajpore 

Cooch Behar  

Jharkhand  Ramgarh, Ranchi, Hazaribagh, Gumla  
Assam  Dibrugarh, Goalpara, Jorhat, Kamrup, 

Nalbari, Barpeta, Bongaigaon, Nagaon 
Sonitpur, Lakhimpur, Golaghat  

Chhattisgarh Narayanpur Korba, Raigarh, Surguja, Jashpur, Surajpur, 
Balrampur, Koriya 

 

Uttarakhand Udham Singh Nagar, Dehradun, Almora Haridwar, Nainital  
Punjab Gurdaspur, Hoshiarpur Ropar  
Orissa Sundergarh Sambalpur, Debagarh, Rayagada, Koraput  
Tripura   West Tripura, South Tripura, North Tripura Dhalai 
Himachal Pradesh  Kangra  Sirmour 
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Out of 56 litchi growing districts,
information on soil P status is not
available for two districts of West
Bengal viz., Uttar Dinajpore and Malda
(Fig 4). Three districts viz., Samastipur
in Bihar and  Gurdaspur and
Hoshiarpur in Punjab recorded high soil
P status (Table 4). Of the remaining
districts, 14 districts recorded low and
37 districts medium in soil available P
status.

Management of Phosphorus

Regular application of P
containing fertilizers takes care of the
P nutrition of the litchi trees.  However,
a balanced application of 50g P2O5/
year age/plant starting from 1st year
onward till 12th year age (600 g P2O5)
may be applied in 2 split application.
In young non bearing plant, it should
be applied in three splits at 4 month
interval starting from June. In case of
bearing orchards, it should be applied
in two splits i.e. 75% after the harvest of fruit and 25% at fruit development stage. Application of
100g PSB per plant along with oil-cakes and FYM was found beneficial to litchi plants as it solubilise
the phosphate fixed in the soil.

Fig. 4: Phosphorus fertility status of litchi growing regions of India

2D2A 2B 2C
Plate 2: Showing phosphorus deficiency in litchi 2A: Early stage of phosphorus deficiency showing pink discoloration
of older leaves, 2B: turning to dark purple colour and yellowing of older leaves 2C: Severe deficiency symptoms with
dead patches on the tip and margins (coppery brown colour) of mature leaves that progress towards the midrib and finally
the leaves curl, desiccate and shed 2D: Rust disease as a consequence of phosphorus and sulphur deficiency in litchi
plants.
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Potassium (K)

Litchi requires fairly large quantity of potassium fertilizers. It is an important nutrient for
enhancing sugar content in the fruits and in fruit filling (size and weight) and keeping quality. It also
reduces the detrimental effects of high plant nitrogen levels on fruit quality. Its role in plant is
analogous to traffic policeman, root booster, stalk strengtheners, starch transporter, protein builder
and breathing regulator. Potassium also promotes  ripening and enhances skin colour. The highest
demand for potassium is just prior to harvest because. potassium is very mobile within the plant.
Foliar application of potassium is very effective, especially in the later stages of fruit development.
Soil uptake of potassium is generally inefficient as the rate of release of soil K mismatch with the
rate of absorption during peak demand period. Therefore, deficiencies often occur even in soils
having high potash, especially if calcium, magnesium and nitrogen levels are also high. K concentration
in leaves falls below critical level (0.80 per cent) during translocation to developing fruits, or after
heavy nitrogen applications or after heavy rain. These problems are more likely to occur on sandy
soils.

During K deficiency, the photosynthesis is reduced and the older leaves start turning yellow,
the leaf tips die and at last the bases of the leaves are also affected (Plate 3A,B,C,D). Severe
deficiency can restrict shoot and root development along with shortening of internodes and bushy

Table 4. Phosphorus fertility status of litchi growing regions of India

Source: District-wise soil test based fertilizer and manure recommendations for balanced nutrition of crops, IISR Bhopal.

 Soil Phosphorus status with respect to litchi 
States Low (14 districts) Medium (37districts) High (3 districts) Data NA (2 districts) 

Bihar  Muzaffarpur, Vaishali, East 
Champaran, West Champaran, 
Sitamarhi, Sheohar, Bhagalpur 

Samastipur  

West Bengal  Murshidabad, 24 Parganas 
(North & South), Cooch Behar 

 Uttar Dinajpore, Malda 

Jharkhand Hazaribagh, Gumla Ramgarh, Ranchi   
Assam  Jorhat, Dibrugarh, Goalpara, Sonitpur, 

Lakhimpur, Golaghat, Kamrup, 
Nalbari, Barpeta, Bongaigaon, 
Nagaon 

  

Chhattisgarh Korba, Narayanpur Raigarh, Surguja, Jashpur, 
Surajpur, Balrampur, Koriya 

  

Uttarakhand Udham Singh Nagar, 
Haridwar, Dehradun, 
Almora 

Nainital   

Punjab  Ropar Gurdaspur, Hoshiarpur  
Orissa  Sambalpur, Debagarh, 

Sundergarh, Rayagada, Koraput 
  

Tripura  West Tripura, South 
Tripura, North Tripura, 
Dhalai 

   

Himachal Pradesh Kangra Sirmour   
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appearance of plants. The deficient plants may come under flowering but do not set fruits and may
die. Plants are stunted and branch development is poor. Leaflets are small, not much dark green in
colour and sun burnt at the edges. Necrosis begins at the leaf tips and spreads along the leaf edges
towards the base. In severe cases, leaf drop occurs just prior to the final vegetative flush so that
only terminal cluster of leaves remain on plant.

Plate 3 (A,B,C,D): Showing stage of expression of K deficiency. 3A: Leaf margins begin to show necrosis from the leaf
tips. 3B: The necrosis spreading along the margins 3C & 3D: Advanced necrosis on margins of leaf and 3E: A mature
bearing tree showing severe K deficiency.

3(A) 3(B)

3(C)

3(D)

3(E)
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Fig. 5: Potassium fertility status of litchi growing regions of India

Table 5. Potassium fertility status of litchi growing regions of India

Source: District-wise soil test based fertilizer and manure recommendations for balanced nutrition of crops, IISR Bhopal.

States Soil Potassium status with respect to litchi 
Low (10districts) Medium (32districts) High (11districts) 

Bihar Muzaffarpur, Vaishali East Champaran, West Champaran, 
Sitamarhi, Sheohar, Samastipur, Bhagalpur 

 

West Bengal Cooch Behar 24 Parganas (North & South)  
Jharkhand  Ramgarh, Ranchi, Hazaribagh, Gumla  
Assam  Goalpara, Jorhat, 

Golaghat, Bongaigaon, 
Nagaon 

Sonitpur, Lakhimpur, Kamrup, Nalbari, 
Barpeta 

Dibrugarh 

Chhattisgarh Narayanpur  Korba, Raigarh, Surguja, Jashpur, 
Surajpur, Balrampur, Koriya 

Uttarakhand  Udham Singh Nagar, Haridwar, Dehradun, 
Almora 

Nainital 

Punjab  Hoshiarpur, Ropar Gurdaspur 
Orissa  Sambalpur, Debagarh, Sundergarh, 

Rayagada, Koraput 
 

Tripura   West Tripura, South Tripura, Dhalai North Tripura 
Himachal Pradesh Kangra  Sirmour  
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The soil potassium status in litchi producing districts is presented in Fig 5. Out of 56 litchi
producing districts, 10 districts showed high available potassium and districts showed deficiencies
in soil K levels (Table 5).  The remaining 32 districts showed medium status of available K in their
soils whereas data were not available for 3 distriets (Molda, Mushirdabad and Uttar Dinajpore).

Management of Potassium

Litchi being a heavy feeder of K, regular application of potassium will help minimizing mining
of native soil K and improve yield and quality of fruits. Further, maintenance of a proper balance of
potassium, calcium and boron is highly essential for litchi as otherwise it will affect the fruit quality
especially the cracking and colour development. A balanced application of 100g K2O/year age/
plant starting from 1st year onward till 12th year age (1200 g K2O) in two split application i.e. 75%
after harvest of fruit and 25% at fruit development stage to be given. Foliar application of 1%
KNO3 during fruit development stage had pronounced effect on fruit quality and yield.

Calcium (Ca)

Calcium deficiency symptoms in litchi is seldom
observed since the availability of calcium in soil in most
cases is not restricted and it is supplied through
application of mineral and organic fertilizers. Calcium
is relatively a  low mobile element in plant tissues.
Hence the deficiency symptoms of this element first
appear in new and young leaves as chlorosis. In other
species, deficiency symptoms are similar to those of
boron, although they show a better distribution
between young and old leaves. Calcium deficiency in
litchi has been dipicted in Plate 4. Initial cupping of
new and young leaves with marginal necrosis, poor
fruit set and retention and severe fruit drop are some
pronounced symptoms of calcium deficiency in litchi.

Management of Calcium

Since calcium is involved in mobility of boron in
plants, deficiency of calcium and boron often overlap.
Over fertilization with potassium leads to calcium
deficiency and the excess of calcium in the soil causes
potassium deficiency.  Both these elements influence
the boron nutrition of the tree.  Hence, maintenance
of a proper Ca:K:B is highly essential in litchi for
obtaining crack free and good colour fruits with good
flavour.

Plate 4: Showing calcium deficiency in litchi leves
4A: Symptoms first appear on newly and young leaves
with fading of green colour and inward curling of leaves.
Growth is stunted. Leaf tip remains green and with
severe deficiency the whole leaf turns yellow and
curled. 4B: Calcium deficiency in trees leading to fruit
cracking.

4(A)

4 (B)
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Magnesium (Mg)

Magnesium being a part of the chlorophyll, play a crucial role in photosynthesis. Litchi is
basically a magnesium demanding crop in comparison to other fruit crops. An adequate magnesium
supply ensures sufficient sugar production and translocation to the developing fruits. Hence, it plays
an important role in litchi fruit quality, as the edible portion of the litchi fruit contains approximately
15 % sugar. The tree requires magnesium for optimal root growth, especially during the vegetative
phase. Underdeveloped root system is more prone to nutrient deficiency and water stress in litchi.
The magnesium also influences the yield potential of trees. The optimum leaf concentration for Mg
should be in the range 0.15 - 0.4 % on dry matter. Mg is a mobile element within the plants, thus
symptoms of deficiency (Plate 5A, B) first appear on recently matured leaves with fading of green
colour. Chlorosis starts from leaf tip and spreads gradually. Under severe deficiency, the leaves
show yellowish brown chlorosis followed by anthocyanin pigmentation and necrotic spots leading to
premature defoliation. Tree growth becomes stunted and fruit yield and quality in terms of fruit
colour, shape and size gets reduced. In northern plains where there is excess calcium in soil,
magnesium deficiency is expressed as leaf bronzing starting from the edge of the leaf rounded
margin between each pair of lateral veins exhibiting a green wedge down the central part.

5C5A 5B
Plate 5 (A,B,C): Showing magnesium deficiency in litchi. 5A Symptoms first appear on recently matured leaves with
fading of green colour. 5B Expression of severe magnesium deficiency in young tree. 5C A bearing litchi tree showing
medium level deficiency of magnesium.

Management of Magnesium

Hidden hunger in common in case of mannesium deficiency. The deficiency partially expressed
on litchi trees which can be seen visually. It can be confirmed by leaf analysis and if the leaf
concentration falls below 0.3% then a correction of magnesium concentration in the tree is essential.
Soil application of MgSO4 at the rate of 0.05 to 0.10 kg MgSO4 tree-1year-1 and foliar application of
MgSO4 at the rate of 0.50 % corrects Mg-deficiency in litchi trees successfully.
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Sulphur (S)

Sulphur and phosphorus are equally important in litchi production.  Field level deficiency of
sulphur has not been reported in litchi  however if it occurs it is seen first in young plants prior to
bearing stage. Sulphur being a low mobile element in plant tissues, the deficiency symptoms of this
element is first seen in young leaves. In general, the sulphur deficiency symptoms are similar to
those of nitrogen, although they show a better distribution between young and old leaves. The
reason for seldom occurrence of sulphur deficiency in litchi is due to the application of mineral and
organic fertilizers to the soil which is usually sufficient to insure the needed levels of sulphur to the
plants. Sometimes, even pesticides are capable of providing litchi with the needed sulphur levels.

6A 6B
Plate 6 (A,B,C,D): Showing sulphur deficiency in litchi. Symptoms first appear on young leaves (6A) with fading of
green colour.  Growth is stunted. Mature litchi trees (6B, 6C) showing mild sulphur deficiency. Rust disease as a
consequence of sulphur deficiency (6D).

6C 6D

Generally Sulphur deficiency occurs during
new flush period. It is exhibited as light yellow
leaves common to young and old leaves (Plate
6A,B,C,D). Similar to mango, it is a practical
difficulty to notice sulphur deficiency in litchi at
vegetative stage as the leaf colour slowly change
from copper pink to light lemon yellow and green.
In sulphur deficient litchi plants, symptoms are
resembling as the trees are suffering from water
stagnation. In case of severe deficiency, the young
leaves show necrotic spots over a green
background and leaves are prematurely dropped.
Sulphur and phosphorus deficiency predisposes
the trees to rusts disease and suitable weather
conditions allow the disease to flare up.  Hence,
growers having the problem of rust affected litchi
trees may apply single super phosphate as it
contains both phosphorus and sulphur. Fig. 6: Soil sulphur status of litchi growing area of India
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The soil sulphur status map of litchi growing areas is presented in Fig 6.  Out of 56 districts, no
information on soil sulphur status is available for major growing area (36 districts) spread evenly in
different regions. Sulphur deficiency in soil is reported in 8 districts and 12 districts recorded
sufficiency in their sulphur supplying capacity (Table 6).  In case of deficiency, it is better to apply
sulphur containing phosphorus or potassium fertilizers rather than applying sulphur separately.  Foliar
spray of potassium sulphate can also be taken up.

Management of Sulphur

Soil sulphur content is directly related with the soil organic matter.The effect of the sulphur
nutritional status on yield and quality are well documented for numerous crops, except litchi.
Recommendations for litchi often missing sulphur as a needed element and critical nutrient. The
problem of sulphur deficiency may be widespread but not known because laboratory analysis does
not target this nutrient. In general, plant tissue analysis performed to diagnose nutritional deficiency
or sufficiency of all nutrients. Unfortunately, tissue analysis has not been routinely used to check
the sulphur status of litchi trees. Litchi leaves having <0.10% sulphur are considered low; 0.10 -
0.16% are medium and >0.16% are high. If sulphate of potash or single super phosphate is included
in fertilizer schedule, then separate sulphur application is not needed. Otherwise application of
sulphur @ 20-40kg ha-1 is essential to meet the sulphur requirement of litchi.  Foliar application of
sulphur also can be taken up if deficiency arises during fruiting. Sulphur also controls certain diseases
and insect pests particularly the mites in litchi. Currently, sufficiency for sulphur is delineated in
terms of the optimum values through leaf tissue analysis but for medium range soil analysis is must.

Table 6. Sulphur fertility status of litchi growing regions of India

Source: State-wise micro and secondary nutrients recommendations for different crops and cropping systems. IISS, Bhopal

States Soil sulphus status with respect to litchi 
Deficient (8 districts) Sufficient (12 districts) Data Not Available (36 districts) 

Bihar  Samastipur, West Champaran Muzaffarpur, Vaishali, East Champaran, 
Sitamarhi, Sheohar, Bhagalpur 

West Bengal Murshidabad, 24 
Parganas (North), 
Uttar Dinajpore 

 Malda, 24 Parganas (South), Cooch Behar 

Jharkhand Ranchi Hazaribagh Ramgarh, Gumla 
Assam   Sonitpur, Lakhimpur, Jorhat, 

Golaghat, Kamrup, Barpeta, Nagaon 
Dibrugarh, Goalpara, Nalbari, Bongaigaon 

Chhattisgarh   Korba, Raigarh, Surguja, Jashpur, 
Surajpur, Balrampur, Koriya, Narayanpur 

Uttarakhand Haridwar Nainital Udham Singh Nagar, Dehradun, Almora 
Punjab Hoshiarpur Ropar Gurdaspur 
Orissa Sambalpur   Debagarh, Sundergarh, Rayagada, Koraput 
Tripura    West Tripura, South Tripura, North 

Tripura, Dhalai 
Himachal Pradesh Kangra   Sirmour 
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Gypsum application is considered most potent S-source and usually applied at the rate of 1.0-1.50
kg tree-1 in litchi.

Zinc (Zn)

Zinc is involved in biosynthesis of IAA in plants. In litchi, zinc is most important micro-nutrient
at different stages of plant growth and development, and play crucial role in photosynthesis, root
and shoot growth, flowering and fruit set. Zinc availability to litchi is greatly influenced by soil
conditions. Zn has a positive role in photosynthesis and N metabolism. Its deficiency is most likely
to occur in litchi grown on alkaline soils where zinc is not readily available to the plants. Zinc
deficiency occurs on acid leached soils where native zinc is low. However, deficiencies on heavily
leached acid soils in the new litchi growing areas like Coorg and Neelgiri hills, Dehradun and other
hilly areas of Uttarakhand, Himachal Pradesh, Jharkhand and North Eastern Region may also be
induced by lime application. These problems are often exacerbated after heavy nitrogen applications.
Deficiency symptoms (Plate 7 A,B,C,D) are normally associated with interveinal chlorosis first in
older leaves starting from tips and margins and later on reduction of young leaves of size,  ‘little leaf
disease’, poor fruit set and yields. Leaves become small and narrow with leaf margins bent upward
or downward. Internodal length is reduced drastically and the twig with crowded leaves gives
rosette appearance and interveinal areas turn pale. Trees do not grow well and the yield, size and
quality of the fruit are reduced. Zinc deficiency can also cause general bronzing or mottling of the
leaves, smaller shoots and smaller fruits, small and short leaves with normal colour and occasional
curving. The branches may die when zinc concentrations in leaf fall below 10 ppm.

Out of 56 litchi growing districts, soils in 71% of area (40 districts) are well supplied with zinc
(Fig. 7).  Only 10.7% area (6 districts) shows deficient levels of soil zinc.  However, no information
is available for ten districts (Table 7). Zinc deficiency occurs during peak growth period or fruit
development stage when the demand for zinc exceeds supply rate from the soil. Being immobile
retranslocation from older leaves or woody part is slow. As a result, the deficiency is exhibited both
as hidden hunger as well as expressed leaf symptoms. Foliar application of zinc corrects such
deficiencies.

Plate 7 (A, B, C, D): Showing zinc deficiency in litchi 7A: Symptoms first appear on young leaves with first appearance
of interveinal chlorosis. Growth is stunted and as the deficiency advances the interveinal chlorosis becomes severe 7B. An
young litchi tree showing severe interveinal chlorosis and little leaf symptoms with crowded leaves giving rosette
appearance 7C and a mature litchi trees showing very poor fruit set due to zinc deficiency 7D.

7A 7B 7D7C
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Table 7. Zinc  fertility status in litchi growing soils of India

Source: State-wise micro and secondary nutrients recommendations for different crops and cropping systems. IISS, Bhopal

States Soil zinc status with respect to litchi 
 Deficient (6 districts) Sufficient (40 districts) Data Not Available 

(10 districts) 
Bihar Muzaffarpur, East Champaran, 

West Champaran, Sitamarhi, 
Sheohar 

Samastipur, Bhagalpur, Vaishali  

West Bengal Murshidabad Malda, 24 Parganas (North & South), Uttar 
Dinajpore, Cooch Behar 

 

Jharkhand  Ramgarh, Ranchi, Hazaribagh, Gumla  
Assam   Dibrugarh, Sonitpur, Lakhimpur, Jorhat, Golaghat, 

Kamrup, Barpeta, Nagaon 
Nalbari, Goalpara, 
Bongaigaon, 

Chhattisgarh  Korba, Koriya, Raigarh Surguja, Jashpur, 
Surajpur, Balrampur, 
Narayanpur 

Uttarakhand  Nainital, Udham Singh Nagar, Dehradun, Almora Haridwar 
Punjab  Gurdaspur, Hoshiarpur, Ropar  
Orissa  Sambalpur, Debagarh, Sundergarh, Rayagada, 

Koraput 
 

Tripura   West Tripura, South Tripura, North Tripura, Dhalai  
Himachal Pradesh  Kangra Sirmour 
 

Fig. 7: Zinc fertility status of litchi growing regions of India
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Management of zinc

Continuous basal application of zinc leads to its accumulation in the soil resulting in to nutrient
imbalance in the soil.  On the other hand, the uptake of foliar applied zinc in litchi is more rapid than
that of soil applied zinc. Hence for correction of zinc deficiency, foliar application is preferred over
soil application.  Spray the plants with 0.25-0.5% zinc sulphate solution (250-500g zinc sulphate per
100 litres of water depending upon severity of deficiency) soon after cessation of monsoon and
before new flush and repeat the spray before panicle emergence. However, in some places where
new flush emerges late, the spray should be done in June and if further delayed flush appears then
zinc sulphate should be sprayed during August-September. Apart from this, zinc deficiency becomes
acute immediately after first fruit set on litchi plants; therefore one maintenance spray of 0.3% zinc
sulphate solution may be given during pre-monsoon from the third year of planting. Micronutrient
special developed by IIHR may be used at 5g per litre to correct zinc deficiency in addition to other
micronutrient deficiencies. Those growers who wish to apply Zn to soil may apply one kg zinc
sulphate per tree only once in two to three years.

Manganese (Mn)

Manganese is an essential factor in respiration, N metabolism and photosynthesis and known
to activate a variety of enzymes concerned in hydrolysis, synthesis of chlorophyll and other functions
in plants. Mn deficiency occurs in light textured soils after monsoon and or flood water recedes in
litchi gardens.  Mn deficiency may also occur during peak fruit growth period and development
stage when the demand for Mn exceeds supply rate from the soil.  Being immobile retranslocation
from older leaves or woody part is slow. As a result, the deficiency is exhibited both as hidden
hunger and as expressed leaf symptoms in young leaves as chlorotic and necrotic spots in interveinal
areas.  Foliar application of Mn corrects such deficiencies.The leaves of manganese deficient trees
show a light interveinal chlorosis developed under a limited supply of Mn (Plate 8A,B,C). The early
stages of the chlorosis induced by manganese deficiency are somewhat similar to iron deficiency.

8C8A 8B
Plate 8 (A, B, C): Showing Manganese deficiency in litchi.  8A: The early stage of the chlorosis induced by manganese
deficiency with first appearance of light interveinal chlorosis.  (8 B, C): Netted veins of the mature leaves if seen through
transmitted light. As the stress increases, the leaves take on a grey metallic sheen and develop dark freckled and necrotic
areas
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Symptoms begin with a light chlorosis of the
young leaves. One can see netted veins of
the mature leaves if seen through transmitted
light. As the stress increases, the leaves take
on a grey metallic sheen and develop dark
freckled and necrotic areas along the veins.
A purplish lustre may also develop on the
upper surface of the leaves.

Out of 56 litchi districts, soils in only
one district viz., Gurdaspur, in Punjab is
reported as Mn deficient district. 86% of
areas (46 districts) are well supplied with Mn
(Fig. 8). No information is available for ten
districts (Table 8).

Fig. 8: Manganese fertility status of litchi growing regions of
India

Table 8.  Manganese fertility status of litchi growing soils of India

Source: State-wise micro and secondary nutrients recommendations for different crops and cropping systems. IISS, Bhopal

States Soil Manganese status with respect to litchi 
Deficient (1 distrcit) Sufficient (45 distrcits) Data Not available (10 distrcit) 

Bihar  Muzaffarpur, Vaishali, East Champaran, West 
Champaran, Sitamarhi, Sheohar, Samastipur, 
Bhagalpur 

 

West Bengal  Malda, Murshidabad, 24 Parganas (North & 
South), Uttar Dinajpore, Cooch Behar 

 

Jharkhand  Ramgarh, Ranchi, Hazaribagh, Gumla  
Assam  Dibrugarh, Sonitpur, Lakhimpur, Jorhat, Golaghat, 

Kamrup, Barpeta, Nagaon 
Bongaigaon, Nalbari, Goalpara, 

Chhattisgarh  Korba, Raigarh, Koriya Surguja, Jashpur, Surajpur, 
Balrampur, Narayanpur 

Uttarakhand  Nainital, Udham Singh Nagar, Dehradun, Almora Haridwar 
Punjab Gurdaspur Hoshiarpur, Ropar  
Orissa  Sambalpur, Debagarh, Sundergarh, Rayagada, 

Koraput 
 

Tripura   West Tripura, South Tripura, North Tripura, 
Dhalai 

 

Himachal Pradesh  Kangra Sirmour 
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Management of manganese

Manganese deficiency is not common in litchi.  Some times after the flood recedes in northern
plains, trees may express manganese deficiency. However, hidden hunger might be there in sandy
and light textured neutral to alkaline soils. Many fungicides and insecticides used in litchi contain
traces of manganese. This partially meets the manganese requirement of the trees. In case of
deficiency foliar spray of 0.2% manganese sulphate may be done rather than soil application.
Micronutrient specials developed by IIHR, Bengaluru may be used at the rate of 5g per litre to
correct Mn deficiency in addition to other micronutrient deficiencies.

Copper (Cu)

Copper is a constituent part of several enzymes taking part in cellular oxidation-reduction
process apart from carbon assimilation and other metabolic process. Cu deficiency is quite common
in litchi trees grown in sound and light soils and field level deficiencies are reported.  However,
copper deficiency is many times confused with mite attack. If the symptoms appear throughout the
orchard then probability of copper deficiency is more than the mite attack.  Observation under a
lens for mites and tissue testing can confirm the real cause. Copper deficiency is most likely seen
in typical sandy soils with an inherently low copper content. The deficiency is seen during emergence
of new flush.  Typical symptoms include curling and rolling of new leaves, on touch giving brittal
sound usually leaves becomes hard and die (Plate 9A,B). Dead leaves are dark brown in colour.
Shoots may also die when leaf concentrations fall below 6 ppm. In some soils, copper and zinc
deficiencies occur together.

With the available information none of the 56 litchi growing districts showed deficiency of
copper in their soils (Fig. 9) but only 47 districts have sufficient level of cupper (Table 9). Sporadic
reports of cupper deficiency to individual plant level has been reported. No information is available
for 16% of the litchi growing areas (9 districts).

9A 9B 9C
Plate 9 (A, B, C): Showing copper deficiency in litchi, inward curling of new leaves with brittle sound, death of the young
leaves after rolling and dead leaves are dark brown in colour(Symptoms resemble mite attack).
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Table 9. Copper fertility status in litchi growing soils of India

Source: State-wise micro and secondary nutrients recommendations for different crops and cropping systems. IISS, Bhopal

States Soil copper status with respect to litchi 
 Deficient (Nil) Sufficient (47 districts) Data Not Available (9 districts) 

Bihar  Muzaffarpur, Vaishali, East Champaran, West 
Champaran, Sitamarhi, Sheohar, Samastipur, 
Bhagalpur 

 

West Bengal  Malda, Murshidabad, 24 Parganas (North & 
South), Uttar Dinajpore, Cooch Behar 

 

Jharkhand  Ramgarh, Ranchi, Hazaribagh, Gumla  
Assam   Dibrugarh, Sonitpur, Lakhimpur, Jorhat, 

Golaghat, Kamrup, Barpeta, Nagaon 
Nalbari, Goalpara, Bongaigaon 

Chhattisgarh  Korba, Raigarh, Koriya Surguja, Jashpur, Surajpur, 
Balrampur,  Narayanpur 

Uttarakhand  Nainital, Udham Singh Nagar, Haridwar, 
Dehradun, Almora 

 

Punjab  Gurdaspur, Hoshiarpur, Ropar  
Orissa  Sambalpur, Debagarh, Sundergarh, Rayagada, 

Koraput 
 

Tripura   West Tripura, South Tripura, North Tripura, 
Dhalai 

 

Himachal Pradesh  Kangra Sirmour 
 

Fig. 9: Copper fertility status of litchi growing regions of India
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Management of copper

Copper deficiency is not very common in litchi. However, hidden hunger might be there in
high organic matter soils of Dehradun and other hilly areas and in litchi orchards on light textured
neutral to alkaline soils. As already stated many fungicides and insecticides used in litchi contain
traces of copper. This partially meets the copper requirement of the trees. In case of deficiency
foliar application of 0.2% copper sulphate may be adopted rather than soil application during post
monsoon month (September-October).

Iron (Fe)

Iron is a constituent of cytochromes and has role in chlorophyll synthesis, pigmentation and N
fixation. It has a catalytic role in the activities of several enzymes. Fe deficiency is common in litchi
particularly in Bihar, Jharkhand and Punjab states. Deficiency is caused largly due to adverse soil
conditions than per se iron content. In iron deficient trees, the leaves loose green colour and turn
white with reduced size of the leaves. The growth of the tree is restricted, yield and quality of the
fruit is reduced. In some plants, the leaves starts drying from tip to downwards. The described
symptom  of iron deficiency is called “Bleaching”. The deficiency is common in soils with high
calcium content. Hence, the effect is known as “calcium induced iron chlorosis”. Small plants may
die due to acute iron deficiency. Orchards established on sandy soils often having low iron levels,
especially after excessive super phosphate applications that interfere with iron uptake by the roots.
There can also be problems in alkaline soils with pH above 7.0, or after excessive lime applications.
There is a general yellowing of the young leaves, spreading to older leaves (Plate 10 A,B,C). When

10C10A 10B
Plate 10 (A, B, C): Showing iron deficiency, 10A An young plant showing iron chlorosis. As deficiency advances (10B)
the young leaves show whitish yellow discoloration with the loss of chlorophyll. Due to further advancement of iron
(10C) leaves get bleached with necrosis.
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the deficiency is severe, the leaves turn almost white and the branches may die. When concentrations
of iron in the leaf falls below 40ppm, it is considered a problem.

The status of soil available iron is not known in ten out of 56 litchi growing districts.  Soils in
79% of area (44 districts) are well supplied with iron (Fig. 10) only two districts in Bihar viz.,
Vaishali and Samastipur showed deficient levels of soil iron (Table 10). Iron deficiency occurs
during winter after rain or irrigation and also during peak growth period or fruit development stage
when the demand for iron exceeds supply rate from the soil.  Being immobile retranslocation from
older leaves or woody part is very slow. As a result the deficiency is exhibited both as hidden
hunger and as expressed leaf symptoms. Foliar application of iron as ferrous sulphate or iron
chelates corrects such deficiencies.

Fig. 10: Iron fertility status of litchi growing regions of India
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Management of iron

Iron chlorosis in litchi is a production constraint for trees grown on calcareous soils. Application
of iron in such soils may not be fruitful unless a chelated form of iron is applied. Young orchards
suffer more than the established orchards. Foliar application of iron will be necessary to grow a
healthy tree on these soil types. Iron fertilizer formulations are available that can correct achlorosis;
however, the required application rate and frequency make the treatment expensive. Inorganic
sources of Fe such as ferrous sulphate (FeSO4) are not effective unless applied at extremely high
rates; these sources should not be used in calcareous soils. The most popular synthetic organically
chelated forms of Fe include Fe-EDTA, Fe-HEDTA, Fe-DTPA, and Fe-EDDHA. The effectiveness
of these fertilizers varies greatly, with soil pH. Fe-DTPA may be used on mildly alkaline soils (with
pH values of 7.5 or less), whereas Fe-EDDHA is the chelate of choice for use on highly calcareous
soils (with a pH value greater than 7.5). The micronutrient specials developed by IIHR, Bengaluru
can be a product that corrects both hidden and expressed iron deficiency in litchi.  This can also be
used as a foliar spray @ 5g per litre during flowering season.

Boron (B)

Litchi is grown in large tracts on alkaline and calcareous soils of Bihar, Jharkhand and Punjab.
Boron availability in such soils reduces with increas in pH and calcium levels. In addition, boron
deficiencies also occur on a wide variety of other soils. In all such areas boron supply is limited
hence, boron deficiency in litchi is quite common.  Litchi is sensitive to boron deficiency especially
when high levels of nitrogen are applied or trees face moisture stress. Boron is essential for flowering

Source: State-wise micro and secondary nutrients recommendations for different crops and cropping systems. IISS, Bhopal

Table 10. Iron fertility status in litchi growing soils of India
States Soil iron status with respect to litchi 

 Deficient (2 districts) Sufficient (44 districts) Data Not Available (10 districts) 
Bihar Vaishali, Samastipur Muzaffarpur, East Champaran, West 

Champaran, Sitamarhi,  Sheohar, Bhagalpur 
 

West Bengal  Malda, Murshidabad, 24 Parganas (North & 
South), Uttar Dinajpore, Cooch Behar 

 

Jharkhand  Ramgarh, Ranchi, Hazaribagh, Gumla  
Assam   Dibrugarh, Sonitpur, Lakhimpur, Jorhat, 

Golaghat, Kamrup, Barpeta 
Goalpara, Nalbari, Bongaigaon, 
Nagaon 

Chhattisgarh  Korba, Koriya, Raigarh Surguja, Jashpur, Surajpur, 
Balrampur, Narayanpur 

Uttarakhand  Nainital, Udham Singh Nagar, Haridwar, 
Dehradun, Almora 

 

Punjab  Gurdaspur, Hoshiarpur, Ropar  
Orissa  Sambalpur, Debagarh, Sundergarh, Rayagada, 

Koraput 
 

Tripura   West Tripura, South Tripura, North Tripura, 
Dhalai 

 

Himachal Pradesh  Kangra Sirmour 
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and fruit set and its deficiencies cause flower and fruit drop as well as misshapen fruit. Boron is
required for calcium uptake and movement, and hence if litchi is grown in acid soils, calcium
deficiency is significantly reduced by boron application. Boron plays a similar role to calcium in cell
wall stabilization which makes it essential for fruit quality such as peel strength, fruit firmness and
storage life of fruits etc. Fruit cracking in litchi is mainly due to boron deficiency. Lustreless leathery
leaves with thickened veins are the other associated symptoms and brown areas in yellow fruit pulp
are conspicuous. Deficiency of boron is expressed in many ways.  The symptoms appear in younger
shoots with inward curling of leaves with necrosis, emerging shoots tips die, poor fruit set and
severe fruit drop, fruit cracking with brown discoloration in the pulp (Plate 11A, B, C, D, E, F, G).
Since boron and calcium are jointly involved in mobility of boron in plants, deficiency of boron and
calcium often overlap.  Over fertilization with potassium will also lead to boron and calcium deficiency
and if calcium in the soil is in excess, it causes potassium deficiency.  Both these elements influence
the boron nutrition of the tree. Hence, maintenance of a proper Ca:K:B is highly essential in litchi
for obtaining crack free and good colour fruits with good flavour.

11C 11D11B11A

11E 11F 11G
Plate 11 (A, B, C, D, E, F, G): Showing boron deficiency in litchi. Symptoms on young shoots (11A), showing dying tips
(11B), showing poor fruit set with shoot dying (11C), young leaves curling inwords and becoming necrotic (More or less
similar to mite attack) and showing fruit browning and misshapen fruits (11D) 11E, F,G showing severe fruit cracking and
poor colour development in Litchi due to boron deficiency.
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The status of soil available boron is not known in 70% of the litchi growing districts (39
districts).  Of the remaining districts, soils in eleven districts are well supplied with boron (Fig 11).
Only six districts viz., Muzaffarpur in Bihar, Murshidabad, 24 Parganas (North) and Uttar Dinajpore
in West Bengal, Gumla in Jharkhand and Golaghat in Assam show deficient levels of boron in soil
(Table 11). The range between deficiency and toxicity is small, so care should be taken when
applying boron fertilizers.  Foliar application of boron is the best way for correcting boron deficiency
in litchi.

Fig. 11: Boron fertility status of litchi growing regions of India
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Table 11.  Boron fertility status in litchi growing soils of India

Source: State-wise micro and secondary nutrients recommendations for different crops and cropping systems. IISS, Bhopal

Management of Boron

Though appearance of boron deficiency in litchi is very common, farmers seldom take corrective
measures.  If properly applied, correction of boron deficiency is very easy.  Applying B to the soil
can provide unsatisfactory results during dry seasons and may result in toxicity problems. Basal
application of boron through broadcast on surface soil is better than top dressing in boron deficient
soils. Precaution should be taken in its soil application as continuous soil application leads to its
accumulation and reaches at toxic levels in short period. It is better to supply boron to litchi trees
through foliar sprays of 0.2 per cent borax or boric acid solution. Because of its greater solubility,
boric acid might be preferred over borax for foliar spray. The spray may be done either on recently
matured flush or during flowering. The applicator should be careful not to apply more than the
recommended amount because any excess amount would result in B toxicity. The litchi special
developed by IIHR, Bengaluru can correct both hidden and expressed boron deficiency in litchi.
This can be used as a foliar spray @ 5g per litre during flowering season.

Molybdenum (Mo)

Molybdenum is an essential element. It is necessary for the activator enzymes in respiration.
It also has a role in the protein synthesis. Mo is also essential for auxin synthesis and can act as
electron carriers in enzyme systems bringing about oxidation-reduction reactions.

States Soil Boran status with respect to litchi 
 Deficient (6 districts) Sufficient (11 distrcits) Data Not Available 

(39 districts) 
Bihar Muzaffarpur  Samastipur Vaishali, East Champaran, West 

Champaran, Sitamarhi, Sheohar, 
Bhagalpur 

West Bengal Murshidabad, 24 Parganas 
(North), Uttar Dinajpore 

Cooch Behar Malda, , 24 Parganas (South) 

Jharkhand Gumla  Ramgarh, Ranchi, Hazaribagh 
Assam  Golaghat Sonitpur, Lakhimpur,  

Jorhat, Nalbari, Barpeta, 
Nagaon 

Goalpara, Bongaigaon, Dibrugarh, 
Kamrup 

Chhattisgarh   Korba, Raigarh, Surguja, Jashpur, 
Surajpur, Balrampur, Koriya, 
Narayanpur 

Uttarakhand   Nainital, Udham Singh Nagar, 
Haridwar, Dehradun, Almora 

Punjab  Hoshiarpur, Ropar Gurdaspur 
Orissa   Sambalpur, Debagarh, Sundergarh, 

Rayagada, Koraput 
Tripura    West Tripura, South Tripura, North 

Tripura, Dhalai 
Himachal Pradesh  Kangra Sirmour 
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Generally Mo is not a limiting factor in litchi production. Molybdenum deficiency has never
been reported from anywhere in the litchi orchards of the country. However, fully matured leaf
should contain Mo in the range of 0.05 to 0.10ppm.Unless leaf analysis shows deficiency, it is
advisable to avoid application or spray of Mo in litchi orchards.
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