
 
 

 

Email:senvalavan_m2002@yahoo.co.in 

Annals of Plant and Soil Research 21(1): 87 – 92 (2019) 
 

Soil properties, enzymatic activity, yield and nutrient uptake of groundnut as 
influenced by nutrient management practices in coastal sandy soil 

 
ELAYARAJA. D  AND P.SENTHILVALAVAN* 

 
Department of Soil Science and Agricultural Chemistry, Faculty of Agriculture, Annamalai University, Annamalai 

Nagar- 608 002 
 

Received: December 2018; Revised Accepted: February 2019 

 
ABSTRACT 

Two consecutive field experiments were conducted at farmer’s field during December- March 
in 2013-14 and 2014-2015. The first experiment was conducted to study the integrated effect of organics along 
with various level of NPK on the physiochemical properties, enzymatic activity and yield of groundnut (Arachis 
hypogaea) in coastal sandy soil. Experiment consisted of  treatments of  different NPK levels viz., A1- Control; 
A2-100% NPK; A3- 125% NPK and A4- 150% NPK as factor A and different sources of organics viz., B1- Control; 
B2- Composted coirpith @ 12.5 t ha

-1
 and B3- Pressmud  @ 12.5 t ha

-1
 as factor B. The above treatments were 

arranged in a factorial randomized block design with three replications. To verify and confirm the validity of the 
various treatments in the first field experiment, a second field experiment was conducted with treatments viz.  
T1- Control, T2-100% NPK, T3-150% NPK, T4-150% NPK + 30 kg ZnSO4 ha

-1
, T5 -150% NPK + 15 kg Borax ha

-

1
, T6-150% NPK +  30 kg ZnSO4 ha

-1
 + 15 kg borax ha

-1
along with 12.5 t  composted coir pith ha

-1 
in randomized 

block design with four replications. The results of the experiments revealed that application of organics and 
mineral fertilizers increased the growth, yield and nutrient uptake of groundnut and soil properties thus, 
confirmed the validity of the treatment 150% NPK + 30 kg ZnSO4 ha

-1
 + 15 kg borax ha

-1
along with 12.5 t 

composted coir pith ha
-1

. This treatment recorded the highest pod yield of 2466 kg ha
-1

 and haulm yield of 3354 
kg ha

-1
 which represented 31.31 and 25.95 per cent increase in pod and haulm yield, respectively over 100% 

NPK application.  
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INTRODUCTION 
 

The sandy soil being poor in physico-
chemical properties, the applied nutrients are 
lost through leaching. Applications of organic 
manures hold promise in improving the fertility 
and productivity of crops. Hence, experiments 
were conducted to evaluate the best organic 
source, various levels of NPK and 
micronutrients viz., Zn and B for groundnut in 
coastal sandy soils. Further, low organic matter, 
poor nutrient retention and deficiency of 
micronutrients are common characteristic of 
coastal sandy soil (Abdel Wahab et al., 2003). 
Zn and B are recognized as key elements in 
promoting growth, yield and quality of groundnut. 
Organic matter helps in increasing the 
adsorptive power of soil for cations and anions 
particularly phosphate, nitrates and micronutrients.  
These adsorbed ions are released slowly and 
made available to crop to its complete life cycle. 
The decomposition of organic matter release 
both macro and micro nutrients along with 
improved organic carbon and beneficial soil 
microbial load of the soil. Soil organic matter 

stimulates the activity of fauna and 
microorganisms in soil which contribute to 
nutrient release during this decomposition of 
plant and animal residues and to the synthesis of 
humified compounds, which are important in 
relation to soil physical and chemical properties. 
Besides these, organic matter promotes the soil 
microbes and soil enzyme activities which are 
considered as an index of microbial activity as 
well as soil fertility (Sujanya and Chandra, 2011). 
Keeping above factors in view, present 
investigation was conducted to study the effect 
of integrated nutrient management practices on 
the soil properties, enzyme activity, yield and 
nutrient uptake by groundnut in coastal sandy 
soil. 

 
MATERIALS AND METHODS 
 

Two field experiments were conducted in 
a farmer’s field at Ponnanthittu coastal village, 
near Chidambaram. The first field experiment 
was carried out to find out the integrated effect of 
organics with different levels of NPK on the 
physico-chemical properties, enzyme activity 
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nutrients availability, nutrient uptake and yield of 
groundnut. The soil was sandy in texture having 
pH  8.39, EC  1.61 d Sm-1 and organic carbon 
2.7 g kg-1. The status of alkaline KMnO4– N, 
Olsen- P and NH4OAc- K, were 128.3, 10.2 and 
196.7 kg ha-1, respectively. The treatments for 
first experiment involve various organics viz., 
composted coir pith and press mud @12.5 t ha-1 
and various levels of NPK viz., 0,100,125 and 
150 per cent recommended dose of NPK for 
groundnut were studied in factorial randomized 
block design  replicated thrice. Consequently, to 
study the validity of the various treatments in first 
experiment, a second experiment was 
conducted in randomized block design with six 
treatments (T1- Control, T2- 100 % NPK, T3- 150 
% NPK, T4- 150 % NPK + ZnSO4 @ 30 kg ha-1, 
T5-  150% NPK + borax @ 15 kg ha-1 and T6- 
150% NPK + ZnSO4 @ 30 kg ha-1 + borax @ 15 
kg ha-1 ) replicated four times, using groundnut 
variety VRI 2 as test crop.  Calculated amount of 
fertilizer doses of 17:34:54 kg N: P2O5: K2O ha-1 
were applied according to the treatment schedule. 
Composted coirpith @ 12.5 t ha-1 was applied as 
common amendment to all the treatments. 
Required quantities of zinc sulphate and borax as 
per the treatment schedule were applied. At 
harvest stage, pod and haulm yield were recorded. 
Soil samples were collected at harvest stage and 
analyzed for physico- chemical properties, enzyme 
activities (Tabatabai and Bremner, 1972) and 
available NPK and Zn and B as per the standard 
procedure of Jackson (1973). At harvest stage, the 
pod and haulm samples were separately analysed 
for major (N, P and K) and micronutrients (Zn and 
B) and uptake was calculated.  
 
RESULTS AND DISCUSSION 
 
Physico- chemical properties 
 

The effect of different sources of organ 
both the organics studi ics proved its worthiness 
in reducing the soil pH and EC at harvest. 
Application of 12.5 t composted coir pith ha-1 
brought significant reduction of soil pH and EC to 
a greater extend in the first experiment. The 
reduction in pH and EC with organics might be 
due to release of more organic acids during 
decomposition. Whereas, in the second 
experiment zinc and boron application showed 
non-significant results on soil physico-chemical 
properties. Profound effect due to different 

organics alone in increasing the OC status of soil 
was well evidenced. Among the various organics 
evaluated, application of composted coirpith @ 
12.5 t ha-1 (B2) registered the highest organic 
carbon status. The lowest organic carbon 
content was recorded in control. The higher 
organic carbon content of the soil might be 
attributed due to addition of organic which in turn 
stimulated growth and activity of microorganisms 
and duly by better root growth. These 
observations are in conformity with the findings 
of Rahina Kausar et al., (2018).In second 
experiment, the influences of various treatments 
in increasing  organic carbon content was not 
significant. 
 
Available nutrients 
 

In the field experiment I, application of 
NPK along with organics registered the highest 
N availability in soil. Increased levels of NPK 
resulted in higher nitrogen availability in soil. 
Highest N availability was observed at 150% 
NPK (A4).Of the various organics evaluated; 
composted coirpith application @ 12.5 t ha-1 (B2) 
significantly improved N status of soil. Combined 
application of composted coir pith @ 12.5 t ha-1 
along with 150 % NPK (A4B2) recorded the 
highest N availability (157.2 kg ha-1) at harvest. 
In the field experiment II, the combined 
application of 150% NPK + composted coirpith 
@ 12.5 t ha-1 + 30 kg ZnSO4  ha-1 + 15 kg  borax 
ha-1 registered the highest soil alkaline KMnO4 - 
N (161.3 kg ha-1). Increased N availability might 
be attributed to the direct addition and slow 
release of N from manures added to soil. 
Addition of micronutrients increased the 
nodulation and atmospheric N fixation by 
increased nitrogenase activity thereby the 
availability of N increased. Further, the addition 
of organics stimulated the growth and activity of 
microorganisms which increased the nutrient 
release and also by the addition of NPK fertilizer. 
The application of inorganic fertilizers and 
various organic sources had profound influence 
on the availability of phosphorus. Among the 
various NPK levels, application of 150 % NPK 
registered the highest Olsen-P. Among all the 
treatments, combined application of composted 
coirpith @ 12.5 t ha-1 along with 150 % NPK (in 
field experiment –I) registered the highest Olsen-
P content of 16.0 kg ha-1 at harvest. The control 
registered the lowest P availability. In field 
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experiment II, the combined application of 150% 
NPK + composted coirpith @12.5 t ha-1 + 30 kg 
ZnSO4 ha-1 + 15 kg borax ha-1 registered the 
highest soil Olsen - P content of 19.5 kg ha-1 at 
harvest. The appreciable build up in available P 
in soil with organic manure and inorganic 
fertilizers may be attributed to the influence of 
organic manure in increasing the labile P 
through complexing of cations like Ca2+ and 

Mg2+ which are responsible for fixation of 
phosphorus (Balaguravaiah et al., 2005). The 
rapid solubilization of native and applied 
phosphorus as a result of the carbonic acid 
produced due to higher microbial respiration, 
protection provided by humic, fulvic and humin 
substances resulting from the organic carbon 
recycling might explains the reason for higher P 
availability.  

 
Table 1: Effect of integrated nutrient management practices on the physico-chemical properties, 

available nutrients and enzymatic activity of coastal sandy soil (Field experiment I) 
 

Treatments pH 
EC 

(dS m
-1

) 
OC 

(g kg
-1

) 

KMnO4 –
N 

(Kgha
-1

) 

Olsen – 
P 

(Kgha
-1

) 

NH4OAc 
–K 

(Kg ha
-1

) 

Urease 
activity 

(µg NH4-N/ 
g soil/24 hr) 

Phosphatas 
activity (µg p- 

nitro phenol / g 
soil / hr) 

Dehydrogena
se activity 
(µg TTF/g 
soil/24 hr) 

A1B1 8.19 1.22 3.1 108.7 5.1 176.8 13.45 6.10 55.32 
A1B2 7.92 0.87 5.4 126.0 11.6 182.1 21.13 10.65 65.22 
A1B3 8.06 1.07 3.9 118.0 9.2 178.9 19.08 8.24 60.93 
A2B1 8.18 1.20 3.5 121.0 10.1 182.1 22.78 9.10 67.06 
A2B2 7.90 0.85 5.6 143.1 13.1 184.6 28.53 12.15 72.42 
A2B3 8.05 1.04 4.2 136.6 12.2 185.6 26.28 11.22 69.23 
A3B1 8.17 1.19 3.7 136.6 11.2 184.2 26.18 10.22 70.62 
A3B2 7.89 0.84 5.8 151.3 15.2 191.1 31.20 14.23 76.20 
A3B3 8.05 1.03 4.4 147.0 13.4 188.3 29.58 12.41 73.33 
A4B1 8.16 1.18 3.8 139.5 12.7 186.6 22.78 11.70 72.91 
A4B2 7.88 0.83 5.9 157.2 16.0 205.9 33.42 15.02 78.67 
A4B3 8.04 1.02 4.5 151.6 15.3 192.7 31.83 14.36 75.98 
CD (p=0.05) NS NS NS 1.38 0.18 5..31 1.38 0.18 0.98 
B 0.06 0.05 0.05 1.49 0..31 6..90 1.49 0.31 1.70 
A x b NS NS NS 1.58 0..86 8..83 1.58 0.86 2.18 
A1-Absolute control, A2-100% NPK, A3- 125% NPK, A4-150% NPK, B1-control, B2- CCP@ 12.5t ha

-1
,B3-PM @12.5t ha

-1 

 

Fig.1. Effect of integrated nutrient management practices on the enzyme activity in coastal soil at  

peg formation stage (Field experiment I)

mailto:B3-PM@12.5t/ha
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Application of composted coir pith @ 12.5  t ha-1 
along with 150 % NPK (A4B2) proved efficient in 
increasing the K availability in the field 
experiment- I and combined application of 150% 
NPK + composted coirpith @ 12.5 t ha-1 along 
with 30 kg ZnSO4 ha-1 + 15 kg  borax ha-1 
registered the highest soil NH4OAc -K content of 
236.7 kg ha-1 at harvest in the field experiment- 
II. Higher K availability with NPK + Zn + B along 

with composed coir pith (CCP) application might 
be due to higher native K. Further, the addition 
of organic along with NPK fertilizers reduced the 
K fixation and more K was released due to the 
clay organic matter interaction contributing 
higher K to soil available pool. This 
corroborates the earlier report of Singaravel et 
al. (2006).  

 
Table 2: Effect of integrated nutrient management practices on the nutrients uptake and yield of 

groundnut (Field experiment I) 
 

Treatments 
Nitrogen  (kg ha

-1
) Phosphorus (kg ha

-1
) Potassium (kg ha

-1
) Yield  (kg ha

-1
) 

Pod Haulm Pod Haulm Pod Haulm Pod Haulm 

A1B1 20.24 21.46 2.25 3.72 7.78 20.94 1130 1912 
A1B2 32.03 28.12 3.85 5.73 11.15 34.32 1440 2223 
A1B3 28.10 27.57 3.63 5.23 10.28 32.09 1413 2101 
A2B1 34.07 29.58 5.00 6.04 11.86 35.08 1568 2255 
A2B2 49.81 38.58 6.43 8.10 18.06 45.10 1896 2549 
A2B3 37.29 35.64 5.70 7.15 14.64 40.32 1738 2389 
A3B1 40.94 36.20 6.21 7.52 16.18 43.15 1728 2450 
A3B2 56.07 48.12 7.82 9.57 21.34 52.83 2031 2748 
A3B3 48.30 40.93 7.03 8.48 19.28 47.33 1906 2590 
A4B1 48.12 41.55 7.34 8.68 19.23 48.10 1921 2622 
A4B2 67.35 52.04 9.02 10.90 25.15 57.01 2196 2930 
A4B3 58.19 46.18 7.89 9.70 22.34 53.89 2039 2775 
CD (p=0.05) 1.13 1.12 0.27 0.31 1.11 1.89 57 124 
B 1.54 1.34 0.30 0.35 1.34 2.15 72 131 
A xB 3.50 2.40 0.51 0.70 2.10 3.80 103 149 

 
Enzymatic activity 
 

In the field experiment-I, the application 
of inorganic fertilizer and various organic 
sources had profound influence on the urease, 
phosphatase and dehydrogenase activity of soil. 
The maximum enzyme activity was observed at 
peg formation stage (Table 1 & Fig.1). Among the 
various NPK levels, application of 150 % NPK 
registered the highest urease, phosphatase and 
dehydrogenase activity of soil. Among the 
organics, application of CCP @ 12.5 t ha-1 
recorded the highest urease, phosphatase and 
dehydrogenase activity. This was followed by the 
application of press mud @ 12.5 t ha-1. Among 
all the treatments, 150 % NPK + CCP @ 12.5 t 
ha-1 recorded the highest urease (33.42µg NH4-
N/g soil/24hr), phosphatase (15.02 µg p-nitro 
phenol/g soil/hr) and dehydrogenase (78.67 µg 
TTF/g soil/24 hr) activity at peg formation stage. 
The increased rate of nitrogen application and 
various biomaterials added to the soil as well as 
the root exudates promoted the nitrogenase 

substances which have induced the urease 
activity. The increase in the soil phosphatase 
activity with the addition of organics could have 
been due to the soil substrate enrichment caused 
by the addition of mineral fertilizers. The 
phosphates added through organics and fertilizer 
improved the phosphatase activity, which may be 
ascribed to the stabilized extra cellular fraction of 
enzyme. The increased dehydrogenase activity 
might be due to the incorporation of organics, 
owing to increase in microbial activity of the soil. 
Similar results were reported by Liang et al. 
(2005). 
 
Yield  
 

In the field experiment-I, all the organics 
evaluated along with different levels of NPK 
fertilizers significantly increased the yield of 
groundnut in coastal sandy soil. Among the 
different treatments, application of 150% NPK + 
CCP @ 12.5 t ha-1 registered a highest pod and 
haulm yield (2196 and 2930 kg ha-1) of 
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Table 3: Effect of integrated nutrient management practices on the physico-chemical properties, 

available nutrients and yield of groundnut (Field experiment II) 
 

Treatments pH 
EC 

(dS m
-1

) 
OC 

(g kg
-1

) 

KMnO4 

–N 
(kg ha

-1
) 

Olsen – 
P 

(kg ha
-1

) 

NH4OAc 
–K 

(kg ha
-1

) 

DTPA- 
Zinc 

Boron 
Yield (kg ha

-1
) 

Pod Haulm 

T1-Control 7.80 0.90 5.2 124.4 11.6 172.2 0.79 0.071 1463 2232 
T2-100% NPK 7.75 0.85 5.4 134.2 14.9 190.1 0.88 0.077 1878 2663 
T3-150% NPK 7.74 0.83 5.7 142.5 16.2 201.6 0.97 0.078 2080 2854 
T4-150% NPK+30 kgZnSO4 ha

-1
 7.73 0.82 5.8 149.9 17.4 211.9 1.16 0.082 2213 3032 

T5-150% NPK+15 kg borax ha
-1

 7.72 0.81 5.9 156.1 18.5 222.6 1.07 0.088 2345 3187 
T6-150% NPK + 30 kg ZnSO4 

ha
-1

 + 15 kg borax ha
-1

 
7.72 0.80 6.0 161.4 19.5 236.7 1.24 0.091 2466 3354 

CD (p=0.05) NS NS NS 4.93 0.81 8.35 0.046 0.001 108.16 148.32 

 
groundnut. Combined application of 150 % NPK 
+ CCP @ 12.5 t ha-1 along with 30 kg ZnSO4 ha-1 
and 15 kg borax ha-1 recorded the higher pod 
yield (2466 kg ha-1) and haulm yield (3354 kg ha-

1) as compared to pod and haulm yield of 1878 
and 2663 kg ha-1 in 100 per cent NPK which 
represented 31.30 and  25.95 per cent yield 
increase and pod and haulm yield of groundnut 
in the Field experiment -II.The groundnut yield 
increased with application of Zn and B along with 
NPK which might be due attributed by rapid 
mineralization of N, P and K from inorganic 

fertilizers and steady supply of these nutrients 
from coirpith, might have met the nutrient 
requirement of crop at critical stages as opined 
by Jilani et al.,2007. In addition, the beneficial 
influence of micronutrients viz., Zn and B 
through activation of various enzymes and basic 
metabolic rate in plants, facilitated synthesis of 
nucleic acids and hormones, which in turn 
enhanced the pod yield due to greater 
availability of nutrients and photosynthates. 
These results are in agreement with those of El-
Saddy et al. (2014).  

 
Table 4:  Effect of organic wastes, zinc and boron on the macro and micronutrients uptake by groundnut 

(Field experiment II) 
 

Treatments 

Nitrogen 
(kg ha

-1
) 

Phosphorus 
(kg ha

-1
) 

Potassium  
(kg ha

-1
) 

Zinc  
(g ha

-1
) 

Copper 
(g ha

-1
) 

Iron 
 (g ha

-1
) 

Manganese  
(g ha

-1
) 

Boron 
 (g ha

-1
) 

Pod Haulm Pod Haulm Pod Haulm Pod  Haulm Pod Haulm Pod  Haulm Pod Haulm Pod  Haulm 

T1 39.3 31.9 5.65 7.09 14.2 36.9 130.2 95.1 103.7 40.4 316.3 532.1 161.0 100.2 1.61 3.510 
T2 54.9 44.4 7.50 9.39 21.9 48.1 190.1 137.2 133.8 53.4 414.2 650.7 216.0 127.5 2.27 4.49 
T3 63.2 51.9 8.69 10.1 24.1 54.1 227.1  155.5 145.7 59.1 469.9 705.4 251.2 147.5 2.65 5.02 
T4 71.2 56.8 9.84 11.1 28.2 59.3 275.0 193.6 162.4 62.9 501.7 755.5 277.3 160.9 3.09 5.57 
T5 79.1 62.2 10.6 13.6 31.4 65.2 267.2 175.8 170.9 65.1 532.5 798.8 307.4 181.3 3.49 6.09 
T6 85.1 68.9 11.9 14.2 36.8 73.7 322.7 224.4 182.4 71.6 566.5 848.7 335.2 195.2 3.87 6.69 
CD 

(p=0.05) 
5.14 3.59 0.58 0.82 1.97 4.06 18.5 12.0 9.05 3.10 27.2 40.8 14.9 10.0 0.19 0.36 

T1-Control, T2-100% NPK, T3-150% NPK, T4-150% NPK + 30 kg ZnSO4 ha-1,  T5-150% NPK + 15 kg borax ha-1, T6-150% NPK + 30 
kg ZnSO4 ha-1 + 15 kg borax ha-1    

      

 Uptake of nutrients 
 

In the field experiment-I, combined 
application of 150 % NPK along with composted 
coirpith application registered the highest N 
(67.4 and 52.0 kg ha-1) P (9.0 and 10.9 kg ha-1) 
and K uptake (25.2 and 57.0 kg ha-1) in pod and 
haulm, respectively. In the field experiment-II, 
the combined application of ZnSO4 and borax 
along with organics (T6) accounted higher NPK 
uptake in pod and haulm (Table 4). At harvest, 

the highest N uptake (85.1 and 68.9 kg ha-1), P 
(11.9 and 14.2 kg ha-1), K (36.8 and 73.7 kg ha-1), 
Zn (322.7 and 224.4 g ha-1) and B uptake (3.87 
and 6.69 g ha-1)   in pod and haulm, respectively. 
This was followed by application of 150 % NPK + 
30 kg ZnSO4 ha-1 + 12.5 t CCP ha-1 (T4). The 
increase in uptake of NPK was mainly due to 
higher biological yield with higher content of 
these nutrient elements in plants. The higher 
nitrogen absorption may also be due to 
stimulatory effect of zinc and boron on nitrogen 
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uptake. In line with the present study, Kachot et 
al. (2001) also reported similar results. The 
higher P content and uptake might be due to the 
solubilization of native phosphorus by the 
organic acids in addition to applied fertilizers 
which ultimately resulted in better root growth 
and increased physiological activity of roots to 
absorb more phosphorus. These findings are in 
conformity with Meena et al. (2007). Increased K 
uptake might be due to better plant growth 
leading to higher uptake of nutrients and further 
on the stimulatory effect of B and Zn in 
absorption of potassium. The ready availability of 
K and other nutrients from inorganic sources 
produced adequate biomass which resulted in 
better nutrient uptake of the crop (Singaravel et 
al. 2006 and Kamalakkannan and Ravichandran, 
2014). Application of ZnSO4 + borax along with 
150 % NPK and composted coirpith @ 12.5 t ha-1 

significantly promoted the nutrition of Zn, and B 

uptake by groundnut (Fig.1). The increased 
uptake of micronutrients might be due to addition 
of these nutrients through fertilizers. Further, 
increased availability of macronutrients through 
applied fertilizer and beneficial effect of organics 
resulted in higher absorption of nutrients and 
promoted crop biomass production.  

The present investigation clearly 
indicated the beneficial role of organic sources 
along with NPK and micronutrients suppliments 
in improving the soil physico-chemical and 
enzymatic activities along with enhanced yield 
and nutrient uptake of groundnut in coastal 
saline sandy soil. It can concluded that to 
improve soil fertility in terms of soil nutrient 
availability and enzyme activity, application of 
150 % NPK + 30 kg ZnSO4 ha-1 + 15 kg borax ha-1 
+ composted coirpith @ 12.5 t ha-1  would be 
beneficial. 
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