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itchi plant requires nutrients for satisfactory growth and fruiting. Yield and fruit quality
in litchi are only adequate with optimum range of leaf soil nutrient. Litchi roots uptake
nutrient from large volume of soils. Therefore, plant is able to sustain growth even in
low fertility soils. Trees take a long time to respond to fertilizer application. New growth is more
dependent on reserves in the tree than on fertilizer applied just recently to the soil. When the
concentration of a nutrient reaches abnormally low or high levels in litchi plant, characteristic
symptoms appear in the leaves. Normally, growth and yield are reduced long before visible
symptoms appear. When leaf nutrient concentration falls below critical levels, tree takes several
years to recover. The only way to avoid this is to monitor the concentrations of the nutrients
in the plant and soil and maintain these within the acceptable range to establish healthy,
high-yielding orchards. Six distinct growth stages i.e. the nursery stage (0-1 year), the field
establishment and non-bearing stage (1-6 years), the junior adult bearing stage (6-10 years),
young bearing period (10-25 years), adult bearing stage (25-40 years) and the ageing stage or
renewal of stage (40 years onward) are found in the life cycle of a litchi plant. The nutritional
requirements in each of these periods may differ. Speedy growth and proper establishment
of layer are the main objectives in nursery; therefore, the nutrients available in the potting
medium are the main source of nutrition at this stage. At the time of field establishment, the
main objective is to ensure least mortality whereas, during the pre-bearing stage the main
objective is rapid growth of the plant and the development of a sound and strong frame which
can be supplemented by regular application of manures and fertilizers near the root zone.
During the full bearing period, good cropping, regular bearing and high quality of fruit are
the main criteria, whereas, during post rejuvenation period, the ability to produce for longer
age are the main aim in aged litchi orchard. At these stages, plant performance depends on
inherent soil nutrient and supplemented nutrition.
For obtaining optimum yield from a litchi plant, the nutritional requirements of plant
must be met by supplying enough nutrients in the form of organic manures and fertilizers.
Other inputs e.g. water and plant protection chemicals also be supplied adequately as they are
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supplementary to the nutrition. In general, nutritional need of the plants in a given environment
depends on its health and stage of growth, inherent nutrient status of the soil, and the climate
in which it is being grown. Altogether 18 elements namely C, H, O, N, P, K, Ca, Mg, S, Fe,
Mg, Zn, Cu, Mo, Cl, Na and Si are considered essential for normal growth and production of
a litchi plant. Over 90% of a fresh plant tissue is made up of C, H and O and the share of
other mineral elements is less than 10% when the fresh plant tissue is analyzed. It is interesting
that the C-H-O matrix which accounts for over 90% of the dry matter is usually 20 to 50%
of the fresh weight of the whole plant. The importance of the rather small content of mineral
elements results from the specialized and varied nature of their interaction with the major
constituents. However, plant growth is not seriously retarded by lack of non-mineral elements
(C, H, O) as long as H2O is available and CO2 in the air is plentiful. Obviously, ability of a soil
to supply the remaining nutrients in amounts, forms and proportions required for maximum
plant growth is held responsible for better productivity of a litchi crop.
When the plant contains much less of an essential element, it is said to be in a state of
deficiency. Deficiency results in physiological disorders in leaf and fruit which can be identified
by visual symptoms but in case of acute deficiency, it leads to death of a plant. In litchi,
concentrations of nutrients in fruit can be used to estimate the removal of the different nutrients
by the crop. It is therefore, considered that the rates of application of Nitrogen, Phosphorus,
Potassium, Calcium and Magnesium may vary depending on crop load (Table 9.1).
Table-9.1: Nutrient composition of litchi fruit and its removal from soil
S.No.

Nutrient

Concentrations in
the fruit

50 kg crop would remove
(g per tree)

1000kg fresh fruit extracts from the
soil (kg)

1

N

0.85%

98.00

2.20

2

P

0.19%

22.00

2.00

3

K

1.04%

120.00

6.60

4

Ca

0.10%

12.00

1.60

5

Mg

0.18%

21.00

1.10

6

Mn

29 ppm

0.30

–

7

Zn

34 ppm

0.40

–

8

Cu

36 ppm

0.40

–

9

B

15 ppm

0.20

–

10

Cl

0.01%

28.00

–

Nutrition programme in litchi should begin with soil analysis. This analysis is done prior
to planting to obtain data on the nutritional characteristics of the subsoil in which the plants
grow. This helps in deciding the basal dose of nutrients for pit filling and to take further
corrective measures particularly where soil pH is not normal. For other initial guidelines on
fertilization, the doses should be based on physiological parameters, such as stem thickness or
tree age. There is no doubt that 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 recommendations, nevertheless provide the grower with a good starting point of
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fundamental importance from any point of view. Rates can later be adjusted depending on
yields obtained and results of soil and leaf analysis. Leaf analysis is particularly important
when the plant enter in the bearing phase. One should always be on the alert for sign of
deficiencies or excesses, which must be corrected without delay. It would, of course, be even
more desirable if they could be avoided altogether.

How to Know the Nutrients Need?
For determining the type of fertilizer elements and its quantity, litchi growers always remain
in a dilemma. There are some diagnostic techniques to resolve this dilemma which should be
well interpreted for judicious dose of nutrition.
Soil or leaf analysis methods are adopted to know the deficiency precisely. Assessment
of the trees nutritional state is achieved by means of chemical analysis of the plant itself. The
part of the plant chosen for analysis is usually the leaf, which is metabolically very active and
whose composition is therefore, a good guide to changes in the plants nutritional state.

(i) Soil Analysis
Soil analysis can be used to assess the nutritional status for tree crops provided that a particular
site selected for sampling does not fall outside the range of fertility and the sample size is
adequate for the crop and soil. Soil tests have a role for correcting or avoiding problems
such as acidity, salinity and nutrient interactions and toxicities, which are not directly related
to plant composition. The analysis should preferably be taken with a leaf test. Soil samples
should preferably be taken at the same time as leaves collected for tissue analysis. This is
normally just after panicle emergence in spring prior to the application of fertilizer. Collection
of soil samples just after fertilizer application is avoided due to sampling errors associated with
the uneven distribution of fertilizer in the topsoil. Research has shown that the feeder roots
and nutrients under the trees are concentrated in the topsoil. Samples must be taken from
two zones i.e. at depths of between 0-30 cm and 30-60 cm. It is the layer which provides
the most reliable estimate of soil nutrient reserves. Each sample must represent some 3 ha,
be homogenous in colour and texture and comprises not less than 10 sub-samples. These
sub-samples must be mixed well in a clean container to form a sample of approx 2 kg. Each
sample should be accompanied by a leaf sample collected from the same trees. The leaf
mulch should be removed before taking soil sample. Separate samples should be taken for
each block, soil and cultivar. Analyzing the soil, however, only provides information on the
amount of nutrients available at a given moment but not on the amount actually taken up.
Recommended soil nutrient concentrations in litchi are presented in Table 9.2.

(ii) Leaf Analysis
Leaf analysis is the only technique according to which sensible fertilisation can be applied to
litchi planting. A greatest reserve of nutrients occurs in the leaves, twigs and small branches

THE

96

A Manual for Litchi Production

PRODUCTION

Table-9.2: Recommended soil nutrient concentrations for litchi
Parameter

Value

Parameter

Value

pH

5.5 to 6.0

Copper

1.0 to 3.0 mg kg-1

Organic carbon

1.0 to 3.0%

Zinc

2 to 15 mg kg-1

Electrical conductivity

<0.20 dS m

Mn

10 to 50 mg kg-1

Chlorine

<250 mg kg

Boron

1.0 to 2.0 mg kg-1

Sodium

<1.0 meq 100 g

Potassium

0.5 to 1.0 meq 100g-1

Nitrogen

10 mg kg-1

Calcium

3.0 to 5.0 meq 100g-1

Mg

2.0 to 4.0 meq 100g-1

-1
-1
-1

Phosphorus
100 to 300 mg kg-1
Source: www.fao.org/DOCREP/005/AC681E/

which accounts for about 75 per cent of the total reserves of the tree. The amount of nutrients
in the other plant parts is usually less than 5 per cent. The high reserves in the leaves, twigs
and small branches are mainly because these tissues account for a large proportion of the
plant’s weight. The concentration of nutrients in the leaves reflects the reserves in the rest of
the plant indicating that they are a reliable index of the tree’s nutrient status. These reserves
are used for new leaf, flower and fruit growth, but can last a long time. For instance, nitrogen
concentrations are maintained for four years after fertilizer is withdrawn. This explains why
litchi can take several years to respond to changes in nutrition management.
In order to obtain the best results from this analysis, care must be taken to ensure that
climatic, soil type and irrigation conditions as well as cropping practices are normal. While
taking sample, following points should be kept in mind:
(a)
(b)

(c)
(d)

(e)

(f)

The best time for taking samples is 1-2 weeks prior to setting fruits. Do not take samples
from obviously good or weak trees.
Sample must be taken from the leaves shown in Fig. 9.1 so that findings may always
be comparable. Leaves from eight branches, uniformly distributed around the tree are
selected. Sample of 4 leaves per branch should be taken.
Leaves should be taken from healthy trees, free of sunburn and showing no symptoms of
deficiencies or damage by pests and disease.
To be true representative, samples should be
taken from some 20 trees, well spaced an area of
out over 3 ha. The trees should be homogenous
in appearance and be average bearers.
The results should be supported by a record
of leaf colour, tree vigour and yield so that
fertilizer management can be adjusted for the
next crop.
The leaf sample should be accompanied by a
soil sample from 0 to 15 cm each year. A soil
Fig:. 9.1: Sample either of the two leaves
analysis could probably be done at three year
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intervals. The findings of both these analyses must be taken into account before any
general recommendations are put forward.
Interpreting a leaf analysis is not a simple matter. The laboratory findings have to be
compared against established standards so that the elements in deficit or excess and the
magnitude of these deficiencies or excesses may be determined. The optimum levels of a
particular nutrient in leaves vary depending on climate and cultural conditions and even on
the cultivar and this is why each of these aspects must be taken into account. Decision-making
is further complicated by the fact that there is no strict proportional relationship between
the amount of a particular element contained in a leaf and the magnitude of the corrective
measures to be taken.
It is therefore not possible to establish general standards to help in the decision-making
process. The litchi leaf nutrient content in areas where yields range from acceptable to good
and where symptoms of deficiencies or toxicity are not apparent have suggested by different
workers and presented in Table 9.3. The ultimate fertilizer programme depends on tree size;
crop load, cultivar and soil type and vary considerably between different districts, orchards
and years.
Table-9.3: Litchi leaf nutrient standards
Optimum level
Nutrient

Galan Sauco (1987)

Menzel et al. (1992)

N (%)

1.50-1.70

1.50-1.80

P (%)

0.15-0.30

0.14-0.22

K (%)

0.70-0.80

0.70-1.10

Ca (%)

2.00-3.00

0.60-1.00

Mg (%)

0.35-0.45

0.30-0.50

Fe (/g)

40-70

50-100

Mn (µg/g)

40-80

100-250

Zn (µg /g)

12-16

15-30

Cu (µg /g)

-

10-29

B (µg /g)

45-75

25-60

Na (µg /g)

300-500

<500

0.30-0.35

<0.25

Cl (%)
Source : K.S. Chauhan (2001)

(iii) Visual Symptoms of Deficiency
Visual nutrient deficiency symptoms can be a very powerful diagnostic tool for evaluating the
nutrient status of plants. One should keep in mind, however, that a given individual visual
symptom is seldom sufficient to make a definitive diagnosis of a plant’s nutrient status. Many
of the classic deficiency symptoms such as tip burn, chlorosis and necrosis are characteristically
associated with more than one mineral deficiency and also with other stresses that by themselves
are not diagnostic for any specific nutrient stress. However, their detection is extremely
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useful in making an evaluation of nutrient status. In addition to the actual observations of
morphological and spectral symptoms, knowing the location and timing of these symptoms
is a critical aspect of any nutrient status evaluation. Plants do not grow in isolation, they are
part of the overall environment and as such they respond to environmental changes as that
affect nutrient availability. Also, plants do influence their environment and can contribute to
environmental changes, which in turn can affect the nutrient status of the plant.
Visual symptoms can be useful for identifying deficiencies. It is apparent that some
symptoms are clearly defined and typical whereas others are not. Also there are instances
when two or more nutrient deficiencies produce similar symptoms (compare Mn and Fe or Zn
and Cu deficiencies). Thus, one may get confused and fail to draw any definite conclusion
simply on the basis of deficiency symptoms.
Not all tissues of a plant show nutrient status during times of stress. Leaves on the
same plant that are exposed to different environmental conditions, (such as light), or those of
different ages may have considerable differences in nutrient status. Mineral nutrients are for
the most part acquired by the roots and translocated throughout the plant. The distance of
any part of the plant to the roots will influence nutrient availability, particularly in the case of
the less mobile nutrients. In plants recovering from nutrient deficiency, the root and conductive
tissues recover first. For example, in the case of recovery from Fe-deficiency, it is common to
see the veins re-green, while the interveinal tissue remains chlorotic and Fe-deficient.
In order to maintain rapid, optimal growth, all plant tissues must have a favourable
nutrient status. Although, a plant may be marginally low in a number of nutrients, only one
nutrient at a time will limit overall growth. However, if the supply of that limiting nutrient is
increased even slightly, the resulting increase in growth will increase the demand for all other
nutrients and another nutrient, the next lowest in availability, will become limiting.

Deficiency Symptoms of Major Nutrients in Litchi
Nitrogen
Nitrogen is the most important nutrient affecting growth and productivity of litchi plant. As
in the case of other plants, nitrogen plays an important part in relation to vegetative growth
in litchi orchards and has a pronounced effect on the bearing of the trees. Increase in fruit
set, retention and yield with nitrogen have also been reported. A high level of fertilizers may
delay the entering of trees into bearing and there are several reports also to show that the
lower fertilizer doses do not affect tree vigour and fruit yield. Deficiency symptoms have been
reported when leaf concentrations fall below 1.5 per cent. Because nitrogen moves from old
to young leaves when concentrations are low in plants, the first sign of deficiency (yellowing)
are noted in the older leaves. In cases of severe deficiency, the margins of the leaves may
curl, leaves may be small or fail to develop or be shed prematurely. Plant growth is stunted,
flowering and fruit set are prevented and branch development become poor in N deficient
plants. When the deficiency is very severe, new leaves do not mature and leaf drop occurs at
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the terminals. Fruit become small, with low flesh recovery and reduced eating quality. 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.

Phosphorus
Low phosphorus concentrations are rare where mixed fertilizers are applied regularly. This is
because phosphorus is not readily leached from the topsoil. Once soil Phosphorus concentration
is high, it remains sufficient for several years. The first symptoms of ‘P’ deficiency show as
dead patches on the tip and margins (coppery brown colour) of mature leaves that progress
towards the midrib. Eventually, the leaves curl, desiccate and shed. These severe symptoms
have only been recorded in sand culture. Only in extreme cases some degree of necrosis
occurs and leaflets become copper-coloured.

Potassium
Potassium is an important nutrient for fruit filling (size and weight) and quality. Potassium is
required for the production and transport of plant sugars that increase the weight of fruit. It
also reduces the detrimental effects of high plant nitrogen levels on fruit quality. Potassium
also promotes more even 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 growth. Soil uptake
of potassium is inefficient and therefore, deficiencies often occur even in soils high in potash,
especially if calcium, magnesium and nitrogen levels are also high. Many orchards have
potassium concentrations below 0.80 per cent. This occurs late in the season when potassium
is translocated to developing fruit after heavy nitrogen applications or after heavy rain. These
problems are more likely to occur on sandy soils. The leaves start to become yellow, the leaf
tips die and at last the bases of the leaves are also affected. Severe deficiency can restrict shoot
and root development. Plants may come under flowering but do not set the fruits and trees
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.

Micronutrients Deficiency
There is a wide spread lack of awareness among farmers for the importance of micronutrients
in litchi production. Also, a continuous research and testing is also required to identify the
micronutrient deficient areas. Micronutrient deficiencies have the following impacts on crops:
l

Affect yields, either directly or indirectly;
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Lead to less efficient use of other essential plant nutrients;
Can trigger nitrogen losses to the environment;
Result in lower water use efficiency;
Weaken crops capacity to withstand difficult conditions;
Contain undesirable element (like cadmium) with higher risks of having non-nutritive
trace elements present in edible parts.

Determining the Need for Micronutrients
Diagnosing a micronutrient deficiency can be a difficult and time consuming process. To identify
some visual nutrient deficiency symptoms are given in Fig. 9.2 and its details as below.
l

l

Ensure that poor crop growth is not the result of a macronutrient deficiency, drought,
salinity, disease or insect problem, herbicide injury or some physiological problem.
Find out if a micronutrient deficiency has been identified before in a particular crop or
soil type in the area.

A

B

C

D

Fig. 9.2: Micronutrient deficiency in litchi: (A) zinc deficiency in plant, (B) zinc deficiency in leaf,
(C) copper deficiency in twig, (D) iron deficiency in leaves
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Examine the affected crop for specific micronutrient deficiency symptoms.
Take separate soil samples from both the affected and unaffected areas for complete
analysis, including micronutrients.
Send plant tissue samples from both the affected and unaffected areas for complete
analysis that includes tests for micronutrient levels.
If all indications point to a micronutrient deficiency, apply the micronutrient to a specific,
clearly marked out affected area of land to observe results in subsequent seasons.

Calcium Deficiency
Calcium is the most important nutrient for fruit quality and its deficiency is a common problem
in litchi crop. While moisture stress is the major cause of calcium deficiency, high available soil
nitrogen or over-use of nitrogen fertilizers that promote excessive plant vigour also aggregates
calcium deficiencies. Low boron levels also induce calcium deficiency as boron is required for
the maintenance of transpiration (water uptake) and therefore, also calcium uptake. Calcium
deficiencies also occur on soils with high levels of exchangeable calcium and this is largely due
to the low mobility of soil calcium and competition with other nutrients such as, ammonium
nitrogen, potassium and magnesium. For this reason, foliar sprays are needed to supplement
soil calcium. Symptoms of calcium deficiency have been seen in plants grown in sand culture
but are rarely in the field. Calcium-deficient leaves show necrosis around the base of the leaves.
The very low mobility of calcium is a major factor determining the expression of calcium
deficiency symptoms in plants. Classic symptoms of calcium deficiency include blossom-end
rot of tomato (burning of the end part of tomato fruits), tip burn of lettuce, blackheart of celery
and death of the growing regions in many plants. All these symptoms show soft dead necrotic
tissue at rapidly growing areas, which is generally related to poor translocation of calcium
to the tissue rather than a low external supply of calcium. Very slow growing plants with a
deficient supply of calcium may re-translocate sufficient calcium from older leaves to maintain
growth with only a marginal chlorosis of the leaves. This ultimately results in the margins of
the leaves growing more slowly than the rest of the leaf, causing the leaf to cup downward.
This symptom often progresses to the point where the petioles develop but the leaves do
not, leaving only a dark bit of necrotic tissue at the top of each petiole. Plants under chronic
calcium deficiency have a much greater tendency to wilt than non-stressed plants.

Magnesium Deficiency
The concentrations of magnesium are often low, especially when trees are grown on sandy
soils where it is readily leached. Deficiencies can also be induced by heavy applications of
nitrogen and potassium. Magnesium is not readily transported from old to young leaves,
hence, symptoms occur first on young tissues. Plants grown in sand culture without magnesium
have small leaves that die between the veins and eventually drop. Flowering is suppressed
when leaf concentrations fall below 0.25 per cent. The Mg-deficient leaves show advanced
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interveinal chlorosis, with necrosis developing in the highly chlorotic tissue. In its advanced
form, magnesium deficiency may superficially resemble potassium deficiency. In the case of
magnesium deficiency the symptoms generally start with mottled chlorotic areas developing
in the interveinal tissue. The interveinal laminae tissue tends to expand proportionately more
than the other leaf tissues, producing a raised puckered surface, with the top of the puckers
progressively going from chlorotic to necrotic tissue.

Manganese Deficiency
These leaves show a light interveinal chlorosis developed under a limited supply of Mn. The
early stages of the chlorosis induced by manganese deficiency are somewhat similar to iron
deficiency. They begin with a light chlorosis of the young leaves and netted veins of the mature
leaves especially when they are viewed through transmitted light. As the stress increases, the
leaves take on a gray metallic sheen and develop dark freckled and necrotic areas along the
veins. A purplish luster may also develop on the upper surface of the leaves. Grains such as
oats, wheat, and barley are extremely susceptible to manganese deficiency. They develop a
light chlorosis along with gray specks which elongate and coalesce, and eventually the entire
leaf withers and dies.

Iron Deficiency
The leaves loose green colour and turn white and size of the leaf is reduced. The growth of the
tree is restricted; yield and quality of the fruit is reduced. In some plants the leaves dry from
tip to downwards. The symptom described 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
have 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 a pH above 7.0, or
after excessive lime applications. There is a general yellowing of the young leaves, spreading
to older leaves. When the deficiency is severe, the branches may die. Concentrations below
40 ppm are considered a problem. It is best to spray iron chelate as a foliar spray because it
is difficult for the tree to take up iron.

Zinc Deficiency
Zinc deficiency is most likely to occur in litchi grown on alkaline soils, however deficiencies
on heavily leached acid soils may be induced by lime application. Zinc is most important at
different stages of plant growth and development for photosynthesis, root and shoot growth,
flowering and fruit set. Deficiency symptoms are normally associated with ‘little leaf disease’,
interveinal chlorosis of young leaves and 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 are pale.
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Plants do not grow well and the yield, size and quality of the fruit is reduced. Zinc deficiency
occurs on acid leached soils where native zinc is low, or on alkaline soils where zinc is not readily
available to plants. These problems are often exacerbated after heavy nitrogen applications.
Zinc deficiency causes general bronzing or mottling of the leaves, smaller shoots and smaller
fruit, small and short leaves with normal colour and occasional curving. The branches may die
when leaf concentrations fall below 10 ppm.

Copper Deficiency
Copper deficiency is most likely in sandy soils with an inherently low copper content. Often
the young leaves roll and die. Shoots may also die when leaf concentrations fall below 6 ppm.
In some soils, copper and zinc deficiencies occur together.

Boron Deficiency
Boron deficiencies occur on a wide variety of soils, however boron availability reduces as pH
and calcium levels increase. Litchi is sensitive to boron deficiency especially when high levels
of nitrogen are applied or trees become moisture stressed. Boron is essential for flowering
and fruit set and deficiencies cause flower and fruit drop as well as misshapen fruit. Boron is
required for calcium uptake and movement, and calcium deficiency is significantly reduced
by boron application. Boron plays a similar role to calcium in cell wall stabilization which
makes it essential for quality factors such as skin strength, fruit firmness and storage life of
litchi. 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. The range between deficiency and toxicity is small, so care should be taken
when applying boron fertilizers.

Salt Injury
The leaves get scorched, lose their natural colour and turn bronze in colour. Tip burning is also
seen in some plants due to salt injury. Raising dhaincha (Sesbania aculeata) as green manure
crop with onset of monsoon in the inter-space of the litchi orchard and its incorporation in
soil during September have been found effective. Farm yard manure and compost should be
applied adequately every year. Keeping gypsum filled gunny bag in flowing irrigation water
reduces salt effect.

Application of Nutrients
Quantity and type of fertilizers to be used in a litchi orchard are influenced by differences in
the growing conditions including characteristics of soil, cultivar, age of trees, cultural practices,
irrigation, pest and disease control and environmental conditions such as weather. It is
impossible to set up a fertilization programme which would suit all litchi growing areas.
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The amount of fertilizers to be used on bearing trees is determined by a careful estimation
of the orchard production capacity based on tree size and age and yield records of several
previous years. Soil and leaf analysis are helpful in perfecting the dose. One must also bear in
mind that nutrient demands of litchi tree during the formation of extensive vegetative structure
or the fertilizer rates required by growing plants or plants coming into bearing and requirement
of the plants in full production would not be the same. During early years of the orchard
establishment, main aim of plant nutrition is to obtain the maximum bearing surface. This is
achieved by regular application of nutrients, water and appropriate pruning.
Different doses of manures and fertilizes are required to nourish the litchi plant and
produce economical yield. FYM can be used as additional fertilizer at 10-20 kg, respectively
per mature (10 years) tree, spread evenly in the trench around basin. Phosphorus stays in
the soil a lot longer than potassium. So after the rainy season, potassium is used by the trees
in large quantities during the dry season and is easily leached out, therefore, even when
enough has been applied to bring the level up, it is recommended that additional applications
of potassium in the dry season to maintain the level. There are indications that applying
phosphorus and potassium stimulates the tree into flowering when it has not yet flowered.
Muriate of potash is cheaper than potassium sulphate but muriate of potash is not good
for saline soils and if a soil is very low in sulphur, potassium sulphate may be applied. For
the convenience of understanding and recommendations based on research and experience
gained by the orchardists, the nutritional requirement and management for litchi crop are
given below.

Nursery stocks
In the nursery, the plant requires more nutrition and therefore, the nursery beds/potting
mixture should be rich in humus which also improves the water-holding capacity of rooting
medium and promotes root growth. Normally, 25-40 tonnes of farmyard manure is applied
to a hectare where litchi layers are planted after detachment from the trees. When pots/poly
bags are used, they are generally filled with a mixture of leaf mould/FYM, top-soil and sand/
clay in the ratio of 2:1:1. For improving the growth, light doses of inorganic fertilizers, viz.,
ammonium sulphate and calcium ammonium nitrate for nitrogen supplement and SSP for
phosphorus supplement is applied once at the time of bag filling. While raising plants in
nursery 3-4 foliar sprays of polyfeed containing 19:19:19 NPK water soluble mixture at 15
days interval has been found effective. If the plants show nutrient deficiency symptom or weak
growth, the application liquid manure comprising of cow dung + neem/karanj cake + NPK
mixture should be done at monthly interval or on need basis.

At Planting Stage
The fertilizer application schedule for young plant begins with organic manures including cake.
The newly planted saplings are not likely to need feeding in the very first year. If the fertilization
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programme starts in the first year, fertilizer should not be placed within 20 cm radius of the
trunk because the litchi plants are sensitive to fertilizer burn. It is generally not advisable to
apply any fertilizer at the time of planting however, manures, cakes and anti termite inputs
should be applied well before planting at the time of pit filling. Almost all soils suitable for
planting litchi have enough available nutrients to support growth of the plant for at least for
one year. If the soils are too poor to sustain the plant even for one year, the whole pit soil
should be replaced and good soils with nutrient mixture should be arranged for pit filling. In
order to meet out the initial nutritional requirement, 25 kg FYM + 0.75 kg bone meal/SSP +
2 kg Cake + 50 g termiticide may be applied during pit filling.

Young Non-bearing Stage
Once the plant gets established in field, it requires high amount of calcium, nitrogen and
phosphorus for initial growth. Potassium is also required in reasonable amounts. In soils with
a high calcium content and pH (7.0 to 8.0), surface application of calcium is not necessary
but in soils where pH is between 5.5 to 6.5, it may be necessary to add calcium in the form of
dolomite lime. The quantity of lime depends upon the soil reaction and in certain cases (highly
acidic soil) a dose of 2-3 t/ha is recommended. During the non-bearing period, nitrogen is
particularly required in sufficient amount to induce vigorous growth. It would be better if some
part of N is derived from organic matter so that soil texture, moisture holding capacity and
ultimately the growth and development of roots improve. Phosphorus is required to cope up
with high respiration rates and for translocation of carbohydrates during non-bearing stage.
Potassium is required to meet out the need of photosynthesis but its need during non-bearing
period is comparatively less than that of bearing period when it is required for sugar and
starch synthesis in greater quantities.

Early Bearing Stage
The fertilization programme for initial bearing stage may start from the third year and continues
till they come in full bearing stage. In the fourth year of planting, if trees are well grown and
flushing vigorously in spring, N fertilization is stopped until leaf colour falls and/or fruiting
begins. The application of fertilizers at this time must be supported by soil and leaf analysis. If
the approach is not adopted, trees may not begin to bear regularly for several years.

Full Bearing Stage
In case of fully developed bearing trees, nutrition management is directed firstly to gain maximum
vegetative growth immediately after fruit harvest in summer. The second requirement is to
maintain the tree in state of dormancy for 3-4 months before flowering. The third requirement
is to maintain nutrition at a high rate once fruits have set, to prevent any stress. To achieve
this, nutrients are applied twice during the year. The first application is made 4 weeks after
fruit set (March-April) to encourage fruit development and second two weeks after harvest
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(June-July) to encourage first growth flush. Nitrogen application during autumn and winter
may encourage excessive flushing prior to the normal period of flower initiation therefore
should not be applied. Application of N in early spring can promote growth flushing which
may compete with the flowers and reduce shedding. Since the main aim of any fertilizer
programme is to obtain maximum yields, fertilizer management should be directed towards
maintaining the tree in a state of dormancy for 3 to 4 months before flowering. In order to
obtain profuse flowering and good yields, it is necessary to withhold fertilizers for a year.
Great care must be exercised when doing so, however, as drastic reductions of N, P and K
not only leads to stunted growth, but hinder development and floral initiation. It is therefore
not surprising that increasing the rates of application of these nutrients at the appropriate
time has a favourable effect on flowering, fruit set and final size and weight of the fruit. It is
also essential to maintain a high rate of growth immediately after harvesting so as to obtain
a good vegetative flush in summer and a sufficient number of terminals potentially capable
of flowering in the following spring. Fertilizers should not be withheld throughout the period
extending from flowering to harvesting so as to ensure a good yield.

Fertilizer Application Rate
Total and relative amounts of each nutrient or fertilizer vary greatly in different litchi orchards.
Since soil and climate of different places are highly diverse, there is wide variation in the
response (i.e. yield) vis-à-vis the rate of fertilizer application in India. The common dose of
fertilizer is presented in Table 9.4.
Table-9.4: Recommended doses of fertilizers for getting optimum yield.
Year

Quantity/annum/tree
FYM(Kg)

Cake(Kg)

Nitrogen(g)

Phosphorus(g)

Potash(g)

Zinc(g)

Boron(g)

1

10

1.0

50

25

25

25

–

2

15

1.50

100

50

50

50

–

3

20

2.00

150

125

75

75

–

4

25

2.50

200

150

100

100

–

5

30

3.00

250

200

125

125

125

6

35

3.50

300

250

150

150

150

7

40

4.00

350

300

175

175

175

8

45

4.50

400

350

200

200

200

9

50

5.00

500

400

250

225

225

>9 year
60
5.00
Source : K.S. Chauhan (2001)

600

600

250

250

250

l

The fertilizer rates given in the table are a guide only and should be supported by
the results of leaf and soil analysis. Depending on cropping patterns and soil, they can
easily be modified to suit other environments. In many parts of litchi belt, most of the
nutrients are supplied from organic fertilizers. The suggested applications of the different
nutrients can be amended as necessary. The major nutrients are best applied to the soil.
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Responses to foliar applications have been reported in some countries, but tend to be
short-lived.
l

l

l

For nitrogen, don’t apply fertilizer if leaf concentrations are above 1.8 per cent and the
trees are vigorous and have not set a crop. If the range is 1.5 to 1.8 per cent, apply the
recommended amount. If the range is 1.2 to 1.5%, apply 25% more, if it is 1.1 to 1.2%,
apply 50% more, and if it is less than 1.0%, apply double dose of nitrogen.
For phosphorus, interpret the results in conjunction with soil analysis, and don’t apply if
the leaf test is more than 0.22% or if the soil test is above 300 ppm.
For potassium, trees carrying a heavy crop, with less than 0.50% K in the leaf test, will
require twice the amount of fertilizer listed for their size or age. If the leaf test is 0.5 to
0.6%, use another 50% more than the recommendation. If the leaf potassium is 0.70 to
1.10%, use the recommendation, but if it is above 1.10%, add nothing.

Time of Fertilizer Application
During the first three years, fertilizers are used to promote rapid plant growth. Decide the
nutrients application and quantity schedule that suits to local situations. In frost prone areas,
do not apply fertilizer during autumn or winter and do not exceed the recommended rates.
Excessive amounts of organic or inorganic fertilizers can kill plants, especially on shallow and
poorly drained soils.
Timing of fertilizer application is not likely to have direct influence on tree performance
however, fertilizers may be applied in two split doses, one half immediately after the harvesting
of fruits in June-July and the other half in October in both young and old orchards, followed by
irrigation if there are no rains. If using foliar applications, apply boron, copper and manganese
to the mature summer and autumn leaves. Zinc should be applied to the expanding summer
and autumn flushes. The application of major nutrient is recommended as follows:

A.

Nitrogen (N)
1.
2.

B.

Upto fifth year : divide the nitrogen fertilizer into 2 equal doses and apply during
July-August and March-April.
Sixth year onwards : 25-30% of the nitrogenous fertilizer is applied immediately
after fruit set (pea size) and the remaining just after harvesting.

Phosphorus (P)
Apply whole amount of Phosphorus immediately after harvesting.

C.

Potassium (K)

Thirty per cent of the potassium fertilizer is applied just after fruit set (pea size) and the
remaining after harvesting.
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Where leaf magnesium is low, magnesium sulphate can be applied to the soil at the rate
of 40 g per m2 after harvest. Another strategy is to apply the magnesium sulphate is as a foliar
spray for quick results. For low calcium concentrations, apply gypsum at 500 g per m2 if the
pH is above 6. If the soil pH is below 6, use lime or dolomite at the rate recommended by
laboratory.
As a general practice, full dose of organic manures and three-fourth of the total inorganic
fertilizers are applied in June-July after harvesting. Remaining one-fourth inorganic fertilizers
are applied in early April when fruits attain 8 - 10 mm length.

Method of Fertilizer Application
Correct placing of fertilizer is necessary for the best advantage of their application. Young and
recently planted saplings must be well established and grow vigorously with available nutrients
given during pit filling. Considering the roots of newly planted saplings which are very shallow
special care must be taken not to apply these compounds very close to the plant during its
first six months in the field. Indeed, it is neither necessary nor useful to incorporate fertilizers
until the first flush of growth appears. One alternative could be to incorporate the fertilizer
to a depth of 30 cm over a square metre area one month prior to planting and to open the
holes just a short time before placing the saplings in them. Since the roots of the litchi are
very susceptible to burning by fertilizers, these should be incorporated into the soil from 20-30
cm to 50 cm from the periphery of the plant. First of all, the weeds should be removed from
basins. The mixture of recommended dose of fertilizers should be broadcast under the canopy
of plant leaving about 50 cm from tree trunk in old trees. The applied fertilizer should be
amalgamated well up to the depth of 15 cm soil. To increase fertilizer use efficiency, fertilizers
should be applied in 25 cm wide and 20-25 cm deep trenches dug around the tree 2 m away
from trunk particularly during June- July.
Fertilizer application should be followed by light and controlled irrigation. The reason for
this is twofold; to prevent an excessively high concentration of fertilizer around the roots and,
ensure that the fertilizer is not drawn too deeply into the soil. Where irrigation is by the drip
system, soluble fertilizers may be used.
In addition to time of nutrient application, the method of fertilizers placement for effective
uptake by the plant is also important. For efficient utilization, fertilizers must be equally
distributed on the root zone area. In young litchi plants, the active roots are scattered 30 cm
away from the trunk in a circular fashion (drip line) and in well grown trees this may extend
up to about 1.5-2.0 m away from the main trunk. After broadcasting equally on the root zone
area, fertilizers should be incorporated to the soil by cultivating the top soil. Care should be
taken not to damage the roots too much. If thick mulch with under tree sprinklers is available
for irrigation such mechanical incorporation is not required as a number of frequent irrigations
may slowly incorporate the fertilizers to root zone. Special care should be taken when applying
urea as the source of nitrogen. Urea must only be applied when the soils are moist. If not,
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trees must be irrigated immediately after urea application. Manures and fertilizers can also be
applied as bands in the root zone of the tree to reduce application costs. A trench of 30cm wide
and 15-20 cm deep in the drip area should be prepared and the nutrient mixture should be
applied in it. After through mixing of the mixture with soil of the trench, it should be covered
with side soils and a raised bund is prepared on the outer periphery of the trench. The practice
helps improve nutrient uptake and reduces the loss particularly during rainy season.
Under high tree management, the requirements of Calcium, Magnesium, Sulphur, Zinc,
Boron, Iron, Manganese and Copper nutrients may be increased as most of these nutrients
are removed from the field with harvested fruits therefore should be applied appropriately.
Zinc and boron are very important for quality litchi fruit production. Zinc seems to be more
effective when applied on the ground, rather than as a foliar spray. It is advisable to apply
zinc in lumps in well watered soil. This helps zinc being locked up in the soil. Boron works
together with calcium so it is good to apply both at the same time. In fact, boron also needs to
be applied evenly. Calcium uptake relies on boron. As an added calcium boost for the trees,
calcium spray may be applied during fruit set until the start of colour break stage. The smaller
the fruit, more beneficial calcium spray is for the fruit. K, Ca and Mg all compete with each
other, so when K and Ca are applied, the level of Mg reduces. It is better to reduce Mg because
excess levels of Mg inhibits the uptake of K. Mg does not seem to be important in litchi plants
because excess Mg will result in green coloured fruit, even when it is ripe. For fruit quality, all
nutrients/elements are important but the calcium is most important. Calcium improves quality
of fruits and there is never any disadvantage in having more calcium in the soil, as long as
the ratios are not imbalance. Deficiency of these nutrients can be met by balance fertilization
through soil application and foliar feeding at appropriate time. A single spray should be used
for minor deficiencies while 2 or 3 sprays should be applied where major deficiencies occur.

Foliar Feeding
In recent years, considerable progress has been achieved in spraying of nutrients on the trees
or dripping them in the root zone with irrigation water. High levels of N can be applied to
get better results but with caution as this may delay the entering of trees into bearing. If the
spraying is done on foliage, it is necessary that strong solutions are not used as they cause
injury to the plants. Urea can be sprayed safely on trees. Its concentration varies between 2
and 4%. Three kilograms of urea in 500 litres of water has been found good for litchi trees.
Foliar sprays of micro nutrients to supplement their soil applications have been found
effective to obtain quick response and to correct deficiencies in litchi. For micronutrients, if the
range is within the optimum values, use the recommended rate (Table 9.5), but if it is below
the optimum, apply a second application. If the leaf test is above the standard value, apply
nothing.
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Table-9.5: Micronutrient recommendations for litchi crop
Nutrient

Product

Soil application
(g per m2)

Foliar application
(g per litre)

B

Borax

2

2.0

Zn

Zinc sulphate

25

1.0

Cu

Copper sulphate

4

2.0

Fe

Ferrous sulphate

10

5.0

5

2.5

Mn
Manganese sulphate
Source: www.FAO.org/DOCREP/005/AC681E/

Micronutrients are generally applied through foliar sprays at the time of their deficiencies.
Frequency and time of spray depend on severity of the deficiency. Usually B and Zn sprays
are applied yearly (i.e. once in a year). Deficiencies of Zn, B and Cu can also be overcome
by single soil application during summer every 2-3 years. It is possible that water stress may
interfere with the response to these nutrients. There have been many attempts to increase fruit
set and fruit size with foliar applications of zinc, copper and boron. However, most of these
sprays did not result in consistent increases in yield. Responses to foliar applications would
only be expected if leaf nutrient concentrations are below critical values.

