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Abstract: Field experiment was conducted during Rabi 2003-’04 season at Coconut Research Station, Tamil
Nadu Agricultural University, Aliyar nagar. The treatments consisted of two confectionery groundnut varieties
(TG 41 and CO 3) organics (neem and castor cake), inorganic nitrogen sources (urea and ammonium sulphate)
and split application of N and K (50 per cent basal + 50 per cent at 45 DAS). The results indicated that the
variety CO 3 registered higher LAI, LAD, TDMP, soluble protein, nitrate reductase and sucrose synthase at
vegetative stage as compared to TG 41. The effect of organics and sources of nitrogen on these parameters were
not significant. Split application of N and K significantly altered soluble protein, nitrate reductase and sucrose
synthase content. With regard to number of kernels ounce-1, TG 41 had the least number of kernels ounce-1 of
46.67 while CO 3 did register the highest number of kernels ounce-1 (59.51). The variety CO 3 registered the
highest value of shelling percentage of 76.75 than that of TG 41 (66.78) and no significant difference was
observed due to the application of organic cakes, nitrogen sources and split application of N and K on these
parameters. CO 3 registered significantly higher dry pod yield as compared to TG 41. The variety TG 41 had
register  significantly  higher  crude protein content (2.44 mg g-1), Ca (0.060 mg g-1) and Mg (0.0158 mg g-1).
In  contrast  to  this,  CO  3  registered  significantly  higher  soluble sugar (2.32 mg g-1) and carbohydrate
(1.988  mg  g-1).  Split  application  of  N and K had significant influence on mineral content as compared to
100 per cent basal application. 
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INTRODUCTION

Though groundnut  is primarily used for oil
extraction, it is also consumed directly because of its  high
food  value  which is again due to higher content of
protein (22%), carbohydrates (10%), minerals (3%),
niacin (17 mg 100 g-1) and vitamin B especially thiamin
content of 1 mg 100g-1[1]. The use of edible groundnut
kernels is generally referred as confectionery groundnut,
export quality groundnut, large/bold seeded groundnut
and Hand Picked Selection (HPS) groundnut. In
confectionery groundnut, quality is considered to be more
important than the yield. Kernels of confectionery
groundnut should be large, uniform in shape and size. The
bright dark tan or light rose colour, high protein content,
low oil and high oleic/linoleic acid (O/L) ratio with free
aflatoxin are also the internationally required
characteristics of confectionery groundnut. The minimum
mass of 44 g per 100 seed was essential for a groundnut
sample to qualify for grading as confectionery
groundnut[2]. Confectionery groundnut with premium
edible grade has great demand all over the world. India
has immense potential for exporting large seeded
groundnut however; lack of production techniques
exclusive for confectionery groundnut interms of nutrient

management has restricted the scope for exports[3].  Till to
day only limited genotypes have been bred with an aim to
obtain Hand Picked Selection (HPS) entries and such
attempt was not made for the generation of production
technologies for HPS groundnut. The response of
groundnut to nitrogen application had been found to be
highly inconsistent and varied from place to place.
Though at present, entire nitrogen is applied at the time of
sowing, research evidences indicated that the groundnut
yield could be improved further, if nitrogen is applied at
the appropriate growth stages coinciding with its demand.
With regard to sources of nitrogen, ammonium sulphate
was found to be a better source of N for groundnut than
urea[4]. Apart from nitrogen, top dressing with potassium
may also be found to be effective especially in assured
rainfall and irrigated areas. Groundnut crop produced
more filled pods and increased shelling percentage and
higher oil content when potassium was supplied to the
crop till pod filling stage[5]. The above obtained facts are
in favour of split application of both N and K, but indepth
studies were not carried out so far. Considering all these
facts, field experiment was conducted to optimize the
production technologies for sustaining the productivity of
confectionery groundnut varieties under irrigated
condition.
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MATERIALS AND METHODS 

Field  experiment  was  conducted  during  Rabi
2003-’04 season at Coconut Research Station, Tamil
Nadu Agricultural University, Aliyar nagar. The
treatments consisted of two confectionery groundnut
varieties (TG 41 and CO 3) organics (neem@ 250 Kg ha-1

and castor cake @ 1000 Kg ha-1), inorganic nitrogen
sources (urea and ammonium sulphate) and split
application of N and K (50 per cent basal + 50 per cent at
45 DAS). Experiment was laid out in Factorial
Randomized Block Design and the treatments were
replicated thrice with a gross plot size of 20.0 sq.m and a
net plot size of 14.96 sq.m. The soils of experimental
fields represent the sandy loam type. The available
nutrient status of the field was low in N (266 kg ha-1),
high in phosphorus (31 kg ha-1) and potash (540 kg ha-1).
Farm Yard Manure (FYM) @ 12.5 t ha-1 was applied
commonly to all the treatments during Rabi 2003-’04
season. Castor and neem cake @ 1000 and 250 kg ha-1,
respectively were applied to the respective treatment
plots. In addition, a fertilizer dose of 25.5:51:81 kg N,
P2O5 and K2O ha -1 (150 per cent of recommended dose of
fertilizer) and gypsum (400 kg ha -1) were kept constant
for all the treatments. The nitrogenous fertilizers used for
this experiment were Ammonium Sulphate and Urea. Full
dose of phosphorus, 50 per cent of nitrogen and potassium
were applied as basal. Gypsum was applied @ 400 kg ha-1

in two equal splits viz., basal and at 45 DAS for all the
treatments. The remaining quantities of nitrogen and
potassium (50 per cent) were applied by the sides of the
plants at 45 DAS along with gypsum and incorporated in
the soil before earthing up was done. The quantity of
sulphur added to the soil through application of
Ammonium Sulphate (as N source) was worked out. The
arrived quantity of sulphur was applied through elemental
sulphur in the plots where urea was applied as a source of
N. The elemental sulphur was applied 15 days prior to
sowing. The chlorophyll content was estimated in fully
expanded third leaf from top of the main stem and
expressed as mg g-1 fresh weight of leaf [6]. Soluble
protein content was estimated from the fully opened third
leaf from the top of the main stem by measuring the
colour developed by the reduction of folin-ciocalteau
reagent [7] and expressed in mg g-1 fresh weight of leaf.
The third leaf from the top was used for estimating the
nitrate reductase (NR) activity in all the stages and the
enzyme activity was expressed as µg NO2 formed g-1 h-1[8].
Sucrose synthase was estimated at harvest stage and
expressed in µ moles sucrose g-1 h-1 [9]. The N content of
seed was multiplied by the factor 6.25 [10] to get the crude
protein content of the kernels. Carbohydrate content of the
kernel was estimated by anthrone method[12] and

expressed as mg g-1. The starch content of the kernel was
determined and expressed as mg g-1 [12]. Samples selected
from each treatment were taken for estimation of Ca and
Mg by versenate method [12]   and expressed as mg g-1.  The
total soluble sugar was estimated and expressed as mg g-

1[13]. Samples selected from each treatment were taken for
estimation of Fe, Mn, Cu and Zn by Atomic Absorbent
Spectrophotometer (AAS) using triple acid extract [14] and
expressed as mg g-1. 

RESULTS AND DISCUSSIONS

Growth characters: Between the groundnut varieties
studied, the highest LAI, LAD at vegetative stage and
TDMP at harvest were observed with CO 3 as compared
to TG41. This was due to more number of branches plant-1

recorded under this variety. The effect of different
organics, sources of nitrogen, split application of N and K
did not significantly improve the LAI and LAD. The
TDMP was not significantly influenced by different
organics, nitrogen sources but the effect of split
application  (N  and  K)  on  TDMP  was significant
(Table 1). The highest TDMP of 10061 kg ha-1 was
registered with split application of N and K as compared
to 100 per cent basal application (9684 kg ha-1). Though
the result was non-significant for LAI and LAD, higher
leaf area development aided in the effective interception
of light and thus leading to higher dry matter production
observed under CO 3 variety. High leaf area at peak
vegetative and peak flowering stages contributed to better
yielding ability of crop [15]. Similar results were obtained
in the present investigation, when N and K were applied
as split dose to groundnut. This indicated a continuous
and consistent effect of applied nutrients in increasing the
leaf area from vegetative stage to maturity stage. 

Physiological parameters: The groundnut variety TG 41
had the highest total chlorophyll content whereas, CO 3
groundnut was superior by registering higher soluble
protein  and  nitrate  reductase  activity as compared to
TG 41 (Table 1). Application of organics, sources of
nitrogen and split application did not exhibit any
significant influence on total chlorophyll content.
Application of ammonium sulphate proved its effect in
increasing chlorophyll content, NRase activity and soluble
protein content. Though the results were non-significant
between the sources of N, numerically higher values were
observed with ammonium sulphate applied treatments.
This might be due to minimum loss of nitrogen as
leaching and other losses. Split application of N and K
significantly altered soluble protein and nitrate reductase
content as compared to 100 per cent basal application.
This might be due to availability of substrate, namely NO3
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Table 1: Effect of organic and inorganic and sources of nitrogen on growth and physiological   parameters of confectionery groundnut
TDMP Nitrate Reductase Soluble Protein Chlorophyll Sucrose Synthase No. of kernels Shelling

Treatment LAI LAD (kg ha-1) (µg NO2 g-1 h-1)  (mg g-1) content (µ moles g-1 h-1) ounce-1 Per cent 
Varieties
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
V1- TG 41 5.91 80.48 9377 12.371 10.410 1.880 0.241 46.67 66.78
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
V2- CO 3 9.31 120.04 10368 13.633 11.170 1.644 0.214 59.51 76.75
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SEd 0.26 2.66 244 0.241 0.203 0.032 0.004 1.35 1.32
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CD (p = 0.05) 0.54 5.43 499 0.493 0.414 0.065 0.008 2.75 2.70
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Organics
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1- Neem cake 7.61 100.23 9857 12.990 10.764 1.761 0.227 53.10 71.75
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O2- Castor cake 7.61 100.29 9888 13.014 10.816 1.763 0.227 53.09 71.78
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SEd 0.26 2.66 244 0.241 0.203 0.032 0.004 1.35 1.32
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CD (p = 0.05) NS NS NS NS NS NS NS NS NS
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sources of nitrogen
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
N1- Urea 7.58 99.68 9773 12.991 10.725 1.760 0.227 53.13 71.63
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
N2 -Ammonium sulphate 7.65 100.84 9972 13.013 10.855 1.765 0.228 53.06 71.60
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SEd 0.26 2.66 244 0.241 0.203 0.032 0.004 1.35 1.32
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CD (p = 0.05) NS NS NS NS NS NS NS NS NS
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Split application
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S1-100 % basal 7.49 98.71 9684 11.829 9.131 1.747 0.227 53.21 71.48
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S2 –Split application 7.74 101.81 100061 14.175 12.449 1.778 0.228 52.98 72.05
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SEd 0.26 2.66 244 0.241 0.203 0.03 0.004 1.35 1.32
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CD (p = 0.05) NS NS NS 0.490 0.414 NS NS NS NS

as compared to 100 per cent basal application [16]. The
availability of substrate would favoured the synthesis of
amino acid which intern increased the soluble protein
content by the enzyme NRase, Nitrite Reductase and
Glutamine Synthase. The highest sucrose synthase was
observed with TG 41 groundnut as compared to CO 3.
The decreased SS activity in CO 3 implied that the leaves
were acting as a source but not as sink. As a result,
continued photosynthesis and mobilization of sugars from
leaves to kernels were taken place. This result clearly
indicated that the ability of pods to import sucrose to the
developing pods which reflected in higher soluble sugar
(1.037 mg g-1) in the CO 3 kernels as observed in the
present investigation.

Yield attributes and Yield: With regard to number of
kernels ounce-1, TG 41 had the least number of kernels
ounce-1 of 46.67 while CO 3 did register the highest
number of kernels ounce-1 (59.51). Between the varieties,
CO 3 registered the highest value of shelling percentage

than that of TG 41. Other factors viz., application of
organic cakes, nitrogen sources and split application of N
and K did not influence these parameters (Table 2).
Between the two groundnut varieties evaluated, CO 3
registered significantly higher dry pod yield of 3398kgha-1

as compared to TG 41 (2604 kg ha-1). The percentage of
increase was 30.50 over TG 41 groundnut. Split
application exerted a significant influence on the dry pod
yield. Significantly higher pod yield of 3086 kg ha-1 was
obtained with split application of N and K (50 per cent
basal + 50 per cent at 45 DAS) than that of 100 per cent
basal application (2917 kg ha-1). There might be leaching
and other losses under basal application. But such losses
might be avoided under split application and hence higher
yield was obtained. Split application also prolonged the
life of leaves in spite of heavy sink demand and over
coming the effects of ageing [17]. Further, the increased
yield obtained under split application may be ascribed to
higher dry matter production obtained from the present
investigation. 
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Table 2: Effect of organic and inorganic and sources of nitrogen on export quality characters of confectionery groundnut
Pod yield Protein Carbohydrate Soluble Sugar Starch Ca Mg Cu Fe

Treatment (Kg) (mg g-1) (mg g-1) (mg g-1) (mg g-1) (mg g-1) (mg g-1) (mg g-1) (mg g-1)
Varieties
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
V1- TG 41 2604 2.44 1.909 0.867 0.489 0.060 0.0158 0.0290 0.0749
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
V2- CO 3 3398 2.32 1.988 1.037 0.849 0.057 0.0136 0.0244 0.0685
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SEd 77.97 0.04 0.036 0.017 0.013 0.001 0.0003 0.0005 0.0013
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CD (p = 0.05) 159.97 0.09 0.072 0.035 0.027 0.002 0.0006 0.0010 0.0027
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Organics
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O1- Neem cake 2998 2.38 1.949 0.954 0.671 0.058 0.0146 0.0264 0.0713
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
O2- Castor cake 3004 2.38 1.948 0.950 0.667 0.059 0.0151 0.0270 0.0721
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SEd 77.97 0.04 0.036 0.017 0.013 0.001 0.0003 0.0005 0.0013
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CD (p = 0.05) NS NS NS NS NS NS NS NS NS
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sources of nitrogen
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
N1- Urea 2950 2.38 1.947 0.946 0.665 0.058 0.0145 0.0264 0.0713
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
N2 -Ammonium sulphate 3052 2.38 1.950 0.958 0.673 0.059 0.0149 0.0270 0.0721
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SEd 77.97 0.04 0.036 0.017 0.013 0.001 0.0003 0.0005 0.0013
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CD (p = 0.05) NS NS NS NS NS NS NS NS NS
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Split application
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
S1-100 % basal 2917 2.36 1.944 0.936 0.660 0.057 0.0135 0.0243 0.0686
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
 S2 –Split application 3086 2.39 1.953 0.968 0.678 0.060 0.0159 0.0291 0.0748
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SEd 77.97 0.04 0.036 0.017 0.013 0.001 0.0003 0.0005 0.0013
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CD (p = 0.05) 159.21 NS NS NS NS 0.002 0.0006 0.0010 0.0027

Export Quality characters: Between the groundnut
varieties, the variety TG 41 had registered significantly
higher protein content (2.44 mg g-1), Ca and Mg (0.060
and 0.0158 mg g-1, respectively) as compared to CO 3
(0.057 and 0.0136 mg g-1). Split application of N and K
(50 per cent basal + 50 per cent at 45 DAS) significantly
influenced the Ca, Mg and mineral content as compared
to 100 per cent basal application (Table 2). In contrast to
this, the groundnut variety CO 3 registered significantly
higher carbohydrate (1.988 mg g-1), starch (0.849 mg g-1

and soluble sugar content (1.037 mg g-1). The result
revealed that other factors such as organic cakes, sources
of nitrogen and split application did not have any
significant influence on these parameters. Potassium was
necessary to maintain a nutritional balance and to increase
the efficiency of the leaf in synthesizing sugar and starch.
In general, the biochemical parameters were favourably
influenced by the split application of N and K. In the
present investigation, though split application of N and K
did not increase the protein, carbohydrate, soluble sugar
and starch significantly, numerically higher values of

these parameters were observed under split application as
compared to basal application. Whereas, in respect to Ca,
Mg and micronutrients content in kernels, split
application had increased the biochemical parameters
significantly than basal application. The higher
biochemical parameters with split application of N and K
might be due to the fact that K as an activator of many
enzymes involved in protein and carbohydrate
metabolism, which ultimately increased the bio chemical
attributes in the kernels. Reducing sugar content in kernel
increased with increasing K application. This type of
behaviour indicated the synergetic effect of K on reducing
sugar content in wheat. Application of K increased the
non-reducing and total sugar content [18].

Conclusion: The groundnut variety CO 3 performed
superior interms of yield and confectionery quality
including acceptable scores for all the export quality
characters.  Split application of N and K (50 per cent
basal + 50 per cent at 45 DAS) had improved the yield
attributing characters, yield and quality of groundnut. For
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nitrogen source, ammonium sulphate is found superior.
Application of neem cake enhanced the microbial activity
especially Trichoderma spp. in geocarposphere region of
groundnut against Aflatoxin producing fungus but yield
and biochemical parameters were not influenced by the
application of organic cakes. 
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