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Levels and time of potassium fertilization influence soil and leaf nutrient
composition and its relation with yield of litchi

P.K. Pathak’, K. Majumder” and S.K. Mitra
Faculty of Horticulture, Bidhan Chandra Krishi Viswavidyalaya, Mohanpur 741252, Nadia, West Bengal

ABSTRACT

The present experiment was undertaken to study the effect of different K levels and time of application on leaf
and soil nutrient contents and its relation with yield in litchi cv. Bombai. Maximum yield of 91.84 kg tree' year
was recorded by application of 600 g K,O tree™ year” in the two splits at 15 days after harvest and 15 days after
fruit set. The maximum yield was obtained when the soil N content was 0.001645%, P- 0.00290%, K- 0.0086%, Ca-
0.2630%, Mg- 0.0565%, S- 0.0039%, B- 0.17 ppm, Cu- 3.25 ppm, Fe- 66.50 ppm, Mn- 63.55 ppm and Zn- 1.36 ppm in
the month of February. These values may be used as critical soil nutrient standards at the time of panicle emergence
(February) for optimum yield of litchi in the alluvial plains of West Bengal. The highest yield was also noted when
the leaf nutrient content (at panicle emergence) was recorded as N = 1.61%, P = 0.16%, K= 0.81%, Ca = 0.69%, Mg
=0.32%, S = 0.13%, B =13.00 ppm, Cu = 18.5 ppm, Fe = 284 ppm, Mn = 31.0 ppm and Zn = 42.0 ppm, showing a N:
K ratio of 1: 0.50. These values may be used as critical leaf nutrient standards for litchi cv. Bombai.
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INTRODUCTION S,- 600 g and S,- 800 g tree! year' and the time of

Litchi production suffers from the wide spread 2Pplication of potassium were (two equal splits) T, - 15
problems of low and irregular bearing (Stern et al., daysafterfruitsetand 15 days after harvesting. T, - 15
13). The average yield in many countries is about 5 days after fruit set and 30 days before flowering T, -
to 8 t ha™. Yields from the litchi orchards in India are 19 days after fruit set and 60 days before flowering.
also often low and variable. ‘Bombai' the choicest ~Uniform dose of nitrogen at 600 g and phosphorus at
commercial cultivar of litchi in West Bengal is also 400 g tree”! year'were applied for all the experimental
prone to this problem. Excessive nitrogenous fertilizers ~ trées in two splits at 15 days after fruit setand 15 days
often promote vegetative flush. High K content in leafin ~ after harvesting. The treatment combinations were
the month of November - December found to depress ST, S,T, S,T, ST, S,T, S,T, ST, S,T,and S,T,
vegetative growth and induce flowering (Mitra and Observations were recorded on flowering and yield.
Sanyal, 10). Tentative leaf nutrient standards for litchi The N, P, and K content of leaf were estimated every
have been developed in Australia (Menzel et al., 8), month and soil N, P and K content were estimated
China (Huang et al., 3), South Africa (Koen and Du, in the months of July, September, December and
5) and for India (Mitra, 9). However, no soil standards ~ February, the macro- and micro-nutrient contents of
are available for litchi in India. Therefore, the present leaf and soil were estimated during September and
experiment was undertaken to study the effect of February. The leaf analysis were done by collecting 3™
different K levels and time of application on leaf and soil  and 4" pairs of leaves from the tip randomly collected

nutrient contents and its relation with yield in litchi. from all direction of the tree. Dried leaf samples was
digested in di-acid mixture for N, P, K, Ca and Mg
MATERIALS & METHODS determination (Jackson, 2) and B, Cu, Fe, Mn and

The experiment was carried out at the Horticulture  Zn (Piper, 11), respectively. The soil samples were
Research Station, BCKV, Mondouri, West Bengal, collected from all direction upto a depth of 100 cm.
using 27-year-old litchi trees of cv. Bombai for three
consecutive years from 2006-2008. The experiment RESULTS AND DISCUSSION
was laid out in 32 factors factorial design (total 9 There was marked difference in yield due to nutrient
treatments) and were replicated three times. The treatments (Fig. 1). The data presented in Fig. 2 showed
different levels of potassium used were S - 400 g, that the available soil nitrogen content increased

markedly from 0.001456% in July to 0.001611% in
*Corresponding author’s present address: Krishi Vigyan Kendra, North 24-Parganas, September- Maximum available soil nitrogen content

sz;:azﬁr;%adl Phosphate Institute of Canada-India Programme, Space Town Housing Wa?.nOted. 0.001628, 0'.001 821 ?nd 0.001820% When
Complex, Block 6 Flat 1 D, VIP Road, Kolkata 700052 fertilized with 600 g K,O in two splits at 15 days after fruit
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setand 15 days after harvest (S,T,) in July, September
and December, respectively. The average available
soil phosphorus content remains somewhat constant
between July and September, thereafter increased
markedly in December and finally decreases in the
month of February (Fig. 3). The average soil potassium
content increased with the increase in the levels of
potassium application (Fig. 4).

The average organic carbon content of soil remains
constant between July and September and decrease
gradually thereafter and showed the minimum value in
February. Application of 600g K,O in two splits at 15 days
after fruit set and 15 days after harvest (S,T,) showed
the maximum (0.2556 and 0.2630%, respectively in
September and February) calcium content of soil (Table
1). Magnesium content was noted maximum 0.0558%
and 0.0574% in September and February, respectively
with S,T, treatment. Sulphur content of soil was noted
0.0042 and 0.0043% in September and February,
respectively when 400 g K,O applied in two splits at 15
days after fruit set and 30 days before flowering (S,T,).
The average soil boron content varies between 0.10
ppm (S,T,) and 0.21ppm (S,T, and S,T,) treatment.
Application of lower dose of K,O (400 g) showed the
maximum boron content in all the observations. The
copper content of soil was noted maximum (3.35

ppm) in both the months (September and February)
by application of 400 g K,O and 800 g K,O at 15 days
after fruit set and 30 days before flowering. The iron
content of soil was noted maximum (72.50 ppm) in S,T,
treatment (600 g K,O) while the manganese content of
soil was recorded maximum (61.55 ppm) by treatment
with S T, in September and 63.55 ppm by treatment
with S,T, in the month of February. The zinc content
of soil was noted maximum (1.55 and 1.60 ppm,
respectively in September and February) by application
of 400 g K, O in two splits at 15 days after fruit set and
30 days before flowering (S,T,).

The average N content of leaf decreased from 1.54
per centto 1.51 per cent between April and June, which
increased slightly in July (1.68%) and then gradually
declined to 1.36 per cent in the month of September.
Treatment with S, T, (600 g K,O applied in two splits at
15 days after fruit set and 15 days after harvest) showed
the highest N content of leaf of 1.75 per cent in January
and 1.61 per cent in the month of February (Table 2).
The average phosphorus content of leaf varies between
0.15 and 0.23 per cent in different months (Table 2).
Application of higher level of potassium increase the
potassium content in leaf The average K content of
leaf was recorded maximum (0.98%) in the month of
May. The leaf K content noted maximum with highest
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Fig. 1. Effect of different rates and timing of K,O fertilizer application on yield.
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Fig. 2. Soil nitrogen content (dry weight) content due to different treatments.
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Fig. 5. Soil organic content (dry weight) content due to different treatments.

dose of potassium (800 g K,O tree” year™) except in
the month of April (0.99%) and June (1.00%) when it
was found maximum with 600 g K,O (S,T,) and in May
(1.08%) with 400 g K,O tree'year” (S,T,).

The average calcium content of leaf varies
between 0.57 per cent and 0.90 per cent due to
different treatments. Maximum average magnesium
content of leaf was noted 0.32 per cent from trees
under (S,T,) treatment followed by 0.31 per cent in
S,T, treatment. Maximum magnesium content in leaf
was observed as 0.29 per cent (S,T, and S,T,) and

35

0.35 per cent (S,T, and S,T, treatment) in September
and February, respectively (Table 3). The sulphur
content of leaf varies between 0.13 per cent and 0.15
per cent. The concentration of sodium was noted
below 0.04 per cent. Boron content was recorded
maximum (20.00 and 21.00 ppm) in all the years with
400 g K,O tree'year. The data also indicated that the
boron content of leaf decreases with increased dose
of potassium application. The average copper content
of leaf was noted 37.10 and 21.50 ppm in September
and February, respectively with S,T, treatment. The
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maximum iron content of leaf was recorded (358.0 and
328.0 ppm in September and February, respectively) in
S,T, treatment. The zinc content of leaf was recorded
124.00 and 89.00 ppm in September and February,
respectively by application of 800 g K,O in two splits at
15 days after fruit set and 15 days after harvest (S,T,).
The results showed a positive correlation (r = 0.6267)
between N: K ratio of leaf and yield. Roy et al. (10)
studied the correlation between litchi yield (cv. Bombai)
and leaf N, P and K levels. Yield was related (r = 0.41-
0.43, P < 0.05) to leaf N at flowering and at harvest
and to leaf K at harvest. Yield was also correlated (r
= 0.44, P < 0.05) with available soil K. There was no
association between yield and P supply. Zhuang et al.
(14) showed that poor fruit set in ‘Sovey Tung’ litchi
was associated with low levels of NO,-N (<960 ug g),
P (<0.5mg g')and K (<11.6 mg g) in the leaf prior to
and after fruit set. Kobayashi and McLean (4) related
litchi yield in Hawaii to leaf and soil nutrient levels. Fruit
production was found positively correlated with soil
pH (range (5.4-5.1) and leaf N (maximum of 13.5 mg
g™"). Koen and Smart (6) indicated maximum yields of
litchi when leaf N ranged from 1.35 to 1.47 per cent.
Menzel et al. (7) indicated that maximum leaf flushing
was suppressed and potential yield increased when
leaf N fell below 1.85 per cent.

In the present experiment maximum yield of 91.84
kg tree'year" was recorded by application of 600 g K,O
tree'year’ in the two splits at 15 days after harvest
and 15 days after fruit set. The maximum yield was
obtained when the soil N content was 0.001645%, P-
0.00290%, K- 0.0086%, Ca- 0.2630%, Mg- 0.0565%,
S- 0.0039%, B- 0.17 ppm, Cu- 3.25 ppm, Fe- 66.50
ppm, Mn- 63.55 ppm and Zn- 1.36 ppm in the month
of February. These values may be used as critical soil
nutrient standards at the time of panicle emergence
(February) for optimum yield of litchi cv. Bombai in the
alluvial plains of West Bengal. The highest yield (91.84
kg tree'year') was also noted when the leaf nutrient
content (at panicle emergence) was recorded as N
=1.61%, P = 0.16%, K = 0.81%, Ca = 0.69%, Mg =
0.32%, S=0.13%, B=13.00 ppm, Cu=18.5ppm, Fe =
284 ppm, Mn =31.0 ppm and Zn =42.0 ppm, showing
a N: Kratio of 1: 0.50. These values may be used as
critical leaf nutrient standards for litchi cv. Bombai.
These leaf nutrient standards are comparable with the
values proposed form China (Chen et al., 1).
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