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ABSTRACT
To study the effect of zinc and boron on content and uptake of macronutrients by groundnut (Arachis hypogaea L.) a field
experiment was conducted on sandy loam soil of Shivamogga (Karnataka) Typic Haplustalf deficient in available zinc and
boron. Results showed that N, P and K contents in haulm and kernel, and their uptake was significantly increased due to
application zinc sulphate at three level 5, 10 and 20 kg ha-1 either alone are in combination with borax @ 5 kg ha-1. However,
borax a non significant relation was found with N content in haulm of groundnut due to application of zinc and boron.
Application of borax did not influence the nitrogen content of the kernels also. Further the content and uptake of zinc
increased in the treatment which received increased level of zinc application.
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INTRODUCTION
The intensive cropping system involving oil seed

crops may remove as much as 350 to 780 kg of major nutrients
(N, P2O5 and K2O kg ha-1). Deficiency of micronutrients
observed due to the intensive cropping with continuous use
of high analysis micronutrient free chemical fertilizers, non-
application of organic manures, and improper agronomic
practices. This has become a limiting factor for high
productivity of oil seed crops. Therefore, it is imperative to
apply balanced micronutrients to deficient soil for high
productivity of oil seed crops. Among the micronutrients,
zinc and boron play an important role in legumes and oil
seed crops productivity.  Hence, a study was under taken to
know the effect of zinc and boron application on
macronutrient content and uptake of these macronutrients by
groundnut and the results obtained during the investigation
are discussed.

MATERIALS AND METHODS
A field experiment was conducted at the Zonal

Agricultural Research Station (ZARS) Navile, Shivamogga
comes under the Southern Transition Agro-climatic zone of
Karnataka. The soil (Typic Haplustalf) of the experimental
site belongs to the class of sandy loam texture. Before
conducting the field experiment a composite soil sample was
collected from the experimental site and analyzed for its

physical and chemical properties.  Soil texture was sandy
loam, soil pH 5.86, EC 0.07 dS m-1 at 25o C, organic cordon
0.36 %, CEC 10.23 cmol (p+) kg 1. Soil available nitrogen
178.60, available P2O5 68.70, and available K2O 167.60 kg
ha-1 respectively. Exchangeable Calcium 4.10 cmol (p+) kg-

1 and Magnesium 01.40 cmol (p+) kg-1 and available Sulphur
12.00 (mg kg-1). Available boron 0.43 mg kg-1) and DTPA-
Zinc 0.46 mg kg-1. Eight treatments were drawn in completely
randomized block design (RCBD) with three replications
using groundnut as (Arachies hypogaea L.) test crop.

As per the recommendation, FYM @ 12 t ha-1 was
applied uniformly to all plots well in advance (25 days) and
recommended NPK fertilizers (25: 50 : 25 kg ha-1) respectively.
Three levels of zinc sulphate @ 5, 10 and 20 kg ha-1 and borax
@ 5 kg ha-1 were applied into the respective treatments.
Groundnut seeds were sown with a spacing of 30 cm between
the rows and 15 cm between the plants. The crop was raised as
per package of practices published by the University of
Agricultural Sciences, Bangalore. Collected samples of haulm
and kernels were dried at 600C, powdered and preserved for
analysis (Jackson, 1973). Total nitrogen, P and K of plant
samples was determined by adopting slandered method.

Nutrient uptake=Nutrient concentrationXDry matter yield
   (Kg ha-1)                      (%)                       (kg ha-1)
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RESULTS AND DISCUSSION
Nitrogen (N) content of the haulm did not increase

significantly due to the imposed treatment (Table 1). However,
an application of zinc sulphate at three levels (5, 10 and 20
kg ha-1) with or without borax increased the nitrogen content
in kernels significantly compared to the control (3.40 %).
Application of borax did not influence the N content of the
kernels. Application of zinc sulphate @ 20 kg ha-1 was found
to be superior in increasing the N content of kernels compared
to the level of 5 kg zinc sulphate ha-1. An increase in N content
of the kernels due to the application of zinc sulphate may be
attributed to the increase in the root nodulation and N-fixation
by groundnut. Similar results were reported by Dongale and
Zende (1976); Patel and Golakiya (1986); Patil (1987);
Jagadish Mishra and Singh (1996); Wasmatkar et al. (2002)
and Ali and Chattopadhyay (2005).

Phosphorus (P) content of haulm and kernels was
not influenced by the application of borax @ 5 kg ha-1. While
application of zinc sulphate @ 20 kg ha-1 with or without
borax significantly increased P content in both haulm and
kernels. However, the treatment which received zinc sulphate
@ 20 kg ha-1 along with borax recorded a maximum P content
of haulm (0.39 %) and kernels (0.63 %). Dongale and Zende
(1976); Patel and Golakiya (1986); Joshi et al. (1987); Patil
(1987); and Ali and Chattopadhyay (2005) also reported the
similar results.

Potassium (K) content of both haulm and kernels was not
influenced by the application of borax. However, the
application of zinc sulphate @ 20 kg ha-1 with or with out
borax significantly increased the K content of both kernels
and haulm. A maximum of 2.60 % K content in kernel was
noticed due to application of zinc sulphate @ 20 kg ha-1 along
with borax. This might be due to the enhanced root
development, uptake and translocation of nutrients in plant
in presence of zinc and boron. Similar results were also

TABLE 1: Nitrogen (N), Phosphorous (P) and potassium (K) content in haulm and kernels of groundnut as influenced by zinc and
boron application

Treatments                                                                 Nitrogen (%)                           Phosphorus (%)                      Potassium (%)
Haulm Kernel Haulm Kernel Haulm Kernel

T1- Control (RDF) 1.02 3.40 0.27 0.46 1.31 2.21
T2- (T1 + ZnSO4  @ 5 Kg ha­-­1)  ­ 1.04 3.49 0.28 0.51 1.33 2.29
T3- (T1 + ZnSO4  @ 10 Kg ha­-­1) 1.05 3.51 0.29 0.53 1.36 2.41
T4- (T1 + ZnSO4  @ 20 Kg ha­-­1) 1.06 3.59 0.30 0.59 1.38 2.50
T5- (T1 + Borax   @ 5 Kg ha­-­1  )­ 1.03 3.45 0.28 0.48 1.33 2.28
T6- (T5 + ZnSO4  @ 5 Kg ha­-­1­)  ­ 1.04 3.53 0.32 0.54 1.36 2.41
T7- (T5 + ZnSO4  @ 10 Kg ha­-­1) 1.06 3.56 0.34 0.59 1.39 2.49
T8- (T5 + ZnSO4  @ 20 Kg ha­-­1) 1.07 3.66 0.39 0.63 1.42 2.60
S.Em ± 0.02 0.02 0.01 0.01 0.01  0.03
CD@ 5% NS 0.07 0.03 0.03 0.04  0.11
RDF= Recommended dose of N P K fertilizer (25 kg N ha-1, 50 kg P2O5 ha-1 and 25 kg K20 ha-1)

reported by Dongale and Zende (1976); Patel and Golakiya
(1986); Joshi et al. (1987); Patil (1987); Tripathy et al. (1999)
and Ali and Chattopadhyay (2005).

Application of borax @ 5 kg ha-1 (Table 2) did not
increase the calcium (Ca) content of haulm and kernels.
However, application of zinc sulphate with or without borax
significantly increased the Ca content of both haulm and
kernels. Further, a non significant increase in the Ca content
of both haulm and kernels was observed when zinc sulphate
was applied along with borax. Maximum Ca content in haulm
(0.69 %) and kernels (0.80 %) was recorded in the treatment,
which received zinc sulphate @ 20 kg ha-1 along with borax
and NPK fertilizers. Valencia (1968); Tiwari and Mandal
(1971) and Patel and Golakiya (1986) also reported similar
results.

Magnesium (Mg) content of both haulm and kernels
was not influenced by the imposed treatments
(Table 2). But, sulphur (S) content was significantly increased
due to zinc sulphate application with or without borax. This
suggests that an increase in the S content of both haulm and
kernel was due to the supply of S trough zinc sulphate and
was supported by an increase in the available S in easer, which
received zinc sulphate. The results were in tune with those of
Patgiri (1995) and Meena et al (2006).

Total uptake of N by groundnut (Table 3) was
significantly increased 76.73 kg ha-1 from 70.56 kg ha-1 in
control due to the application of borax @ 5 kg ha-1. Also,
application of zinc sulphate either alone or in combination
with borax significantly increased the total N uptake by
groundnut.  This may be attributed to the increase in haulm
and kernel yield levels due to increased availability of zinc
and boron in soil. However, P uptake was not influenced by
the borax application. While, application of zinc sulphate
significantly increased the total uptake of P. Maximum P
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TABLE 3: Total uptake of primary and secondary nutrients by groundnut as influenced by zinc and boron application
  Treatments                       Uptake of nutrients by groundnut ( kg ha-1)

Nitrogen (N) Phosphorous (P) Potassium (K) Calcium (Ca) Magnesium(Mg) Sulphur (S)
T1- Control (RDF) 70.56 13.65 67.11 27.61 18.09 12.96
T2- (T1 + ZnSO4  @ 5 Kg ha­-­1)  ­ 78.50 15.94 74.09 31.07 18.58 20.54
T3- (T1 + ZnSO4  @ 10 Kg ha­-­1) 82.60 17.96 78.49 32.88 19.80 22.48
T4- (T1 + ZnSO4  @ 20 Kg ha­-­1) 91.14 20.92 87.61 36.37 20.31 26.27
T5- (T1 + Borax   @ 5 Kg ha­-­1  )­ 76.73 15.31 72.37 30.32 18.43 14.55
T6- (T5 + ZnSO4  @ 5 Kg ha­-­1­)  ­ 83.01 18.29 79.65 33.53 19.95 22.39
T7- (T5 + ZnSO4  @ 10 Kg ha­-­1) 89.14 20.80 86.27 35.98 20.54 25.48
T8- (T5 + ZnSO4  @ 20 Kg ha­-­1) 95.72 23.50 92.68 38.34 20.87 28.16
S.Em ± 1.41 0.65 1.47 0.57 0.94   0.55
CD@ 5% 4.27 1.97 4.47 1.72 NS   1.68
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FIG 1: Pod and haulm yield of groundnut as influenced by zinc

and boron application
T1 = Control (RDF)
T2 = (T1 + ZnSO4  @ 5 kg ha­-­1)
T3 = (T1 + ZnSO4  @ 10 kg ha­-­1)
T4 = (T1 + ZnSO4  @ 20 kg ha­-­1)
T5 = (T1 + Borax   @ 5 kg ha­-­1)
T6 = (T5 + ZnSO4  @ 5 kg ha­-­1)
T7 = (T5 + ZnSO4  @ 10 kg ha­-­1)
T8 = (T5 + ZnSO4  @ 20 kg ha­-­1)

TABLE 2: Calcium (Ca), magnesium (Mg) and sulphur (S) content in haulm and kernel of groundnut as influenced by zinc and
boron application

Treatments                                                         Calcium (%)                               Magnesium (%)                         Sulphur (%)
Haulm Kernel Haulm Kernel Haulm Kernel

T1- Control (RDF) 0.62 0.71 0.31 0.51 0.27 0.37
T2- (T1 + ZnSO4  @ 5 Kg ha­-­1)  ­ 0.64 0.74 0.32 0.52 0.43 0.47
T3- (T1 + ZnSO4  @ 10 Kg ha­-­1) 0.65 0.76 0.34 0.53 0.46 0.49
T4- (T1 + ZnSO4  @ 20 Kg ha­-­1) 0.67 0.77 0.36 0.54 0.48 0.57
T5- (T1 + Borax   @ 5 Kg ha­-­1  )­ 0.64 0.73 0.32 0.51 0.29 0.39
T6- (T5 + ZnSO4  @ 5 Kg ha­-­1­)  ­ 0.66 0.76 0.34 0.54 0.44 0.51
T7- (T5 + ZnSO4  @ 10 Kg ha­-­1) 0.67 0.77 0.37 0.55 0.47 0.57
T8- (T5 + ZnSO4  @ 20 Kg ha­-­1) 0.69 0.80 0.39 0.56 0.48 0.62
S.Em ± 0.006 0.007 0.03 0.02 0.008 0.01
CD@ 5% 0.02 0.02 NS NS 0.02 0.04

uptake (23.50 kg ha-1) was recorded by the treatment which
received zinc sulphate @ 20 kg ha-1 along with borax. Even
the K uptake by groundnut was found to be significantly
increased (72.37 kg ha-1) from (67.11 kg ha-1) due to the
application of borax @ 5 kg ha-1. Similarly, the application of
zinc sulphate also significantly increased the total uptake of K
by groundnut. However, a maximum of 92. 68 kg ha-1 K uptake
by groundnut was recorded by the treatment, which received
zinc sulphate @ 20 kg ha-1 along with borax. The results are in
conforming with (Dongale and Zende (1976); Patel and
Golakiya (1986); Joshi et al. (1987); Patil (1987); Jagadish
Mishra and Singh (1996); and Ali and Chattopadhyay (2005).

Among the secondary nutrients uptake Mg uptake
was not affected by the imposed treatments. While, Ca uptake
was significantly increased due to the application of borax
and zinc sulphate either separately or in combination (Table
3). This is probably because of increase in the haulm and
kernel yields of groundnut (Fig.1). The results are in
conforming with Valencia (1968); Tewari and Mandal (1971)
and Patel and Golakiya (1986).

Similarly, S uptake significantly increased from
20.54 to 26 .27 kg ha-1 as the levels of zinc sulphate application
increased from 5 to 20 kg ha-1 with no effect of borax
application. However, a maximum of 28.16 kg ha-1 uptake

was recorded in the treatment which received zinc sulphate
@ 20 kg ha-1 along with borax. This might be due to the
additional supply of sulphur through zinc sulphate as
supported by increased availability of sulphur in soil and
increase in the haulm and kernels yield of groundnut. (Patgiri,
1995 and Meena et al., 2006).
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