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INTRODUCTION  

India is the world’s largest producers, 

consumers and exporter of seed spices. There 

are about 20 seed spices grown in India and 

among them cumin, fennel, coriander, 

fenugreek, dill seed, ajwain etc. are vital rabi 

seed spices for arid and semi arid regions of 

the country. Gujarat and Rajasthan together 

contribute more than 80 per cent of the total 

seed spices production in the country and thus, 

both the states together are known as “seed 

spices bowl” of India.  
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ABSTRACT 

A field experiment was conducted during rabi season of 2014-15 on clayey soil at Junagadh to 

study the “Response of coriander (coriandrum sativum l.) to nitrogen and phosphorus in south 

saurashtra condition”. The experiment comprising of 16 treatment combinations with four levels 

of nitrogen viz., 0, 20, 40 and 60 kg N/ha and four levels of phosphorus viz., 0, 20, 40 and 60 kg 

P2O5/ha was laid out in Factorial Randomized Block Design with three replications. The 

experiment results revealed that the 60 kg N/ha promoted growth parameters viz., plant height, 

plant spread, number of branches per plant; yield attributes viz., number of umbels per plant, 

number of umbellates per umbel, number of seeds per umbellate, weight of seed per plant, test 

weight, ultimately higher seed yield (1483 kg/ha) and stover yield (1760 kg/ha), with higher net 

return ( 65976/ha) and B:C ratio (3.48) over the control (N1). Application of phosphorus 

enhanced significantly growth parameters viz., plant height, plant spread, number of branches 

per plant; yield attributes viz., number of umbels per plant, number of umbellates per umbel, 

number of seeds per umbellate, weight of seeds per plant, 1000 seed weight higher seed yield 

(1388 kg/ha) and stover yield (1613 kg/ha), of coriander upto 40 kg P2O5/ha, the yield further 

increased with increasing level of P2O5 but could not reach upto level of significant. The 

maximum net realization of ( 61008/ha) obtained with 60 kg P2O5/ha, but B:C ratio maximum 

(3.26) was obtained with 40 kg P2O5/ha. It also significantly increased content and uptake of 

NPK kg/ha at 60 kg N/ha and 60 kg P2O5/ha in seed and stover. 
 

Key words: Coriander, Economics, Growth and Yield, Nitrogen, Nutrients content and uptake, 

Phosphorus. 
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Coriander (Coriandrum sativum L.) is one of 

the most important spice crop belongs to 

Apiaceae family. It is commonly known as 

“Dhania” or “Dhana”. Nitrogen has a 

considerable effect, not only on quality of 

produce but on quantity of produce also. 

Nitrogen is one of the major element for 

growth and development of plant. It is 

involved in photosynthesis, respiration and 

protein synthesis. It impart the dark green 

colour of the leaves, promotes vigorous 

vegetative growth and more efficient use of 

available inputs finally leads to higher 

productivity. 

 Deficiency of nitrogen cause 

yellowish of lower leaves, stunted plant 

growth and shadings of leaves as well as fruits 

might be responsible for poor yield
26

. 

Whereas,  excess application of nitrogen is 

responsible for luxurious shoot growth which 

makes plant more susceptible to pest and 

diseases, poor root growth cause lodging and 

delay the crop maturity thus, it reduce the crop 

yield and quality of produce
18

. 

 Phosphorus plays a pivotal structure 

and regulatory role at the nexus of 

photosynthesis, root development, energy 

conservation and transformation, carbon 

metabolism, redox reactions, enzyme 

activation signalling and nucleic acid 

synthesis
24

. It also has a significant role in 

sustaining and building up soil fertility, 

particularly under intensive systems of 

agriculture, but it is one of the most immobile, 

inaccessible and unavailable nutrient present 

in the soil
22

. Phosphorus fertilization increased 

the vegetative growth, essential oil, fixed oil, 

total carbohydrates, soluble sugars and NPK 

content of some Apiaceae (Anis, Coriander 

and Sweet fennel)
9
. 

High yielding coriander varieties are 

very specific in their nutritional requirement 

and also need very judicious use of fertilizer to 

exploit their genetic yield potential, boosting 

up fertilizer use efficiency and large scale 

adoption in under developed regions, whereas, 

farmers have limited capital resources. 

MATERIALS AND METHODS 

The field experiment was conducted at 

Instructional Farm, Department of Agronomy, 

College of Agriculture, Junagadh Agricultural 

University, Junagadh during rabi 2014-2015. 

The investigation was carried out in Factorial 

Randomized Block Design with three 

replications and the experiment consisted four 

levels of nitrogen i.e. N1 (0 kg N/ha), N2 (20 

kg N/ha), N3 (40 kg N/ha) and N4 (60 kg N/ha) 

and four levels of phosphorus viz., P1 (0 kg 

P2O5/ha), P2 (20 kg P2O5/ha), P3 (40 kg 

P2O5/ha) and P4 (60 kg P2O5/ha). Coriander 

variety Gujarat Coriander-2 was sown at 30 

cm row spacing. Entire dose of phosphorus as 

per treatments was applied at sowing and dose 

of nitrogen as per treatments was applied in 

two split (1
st
 at sowing and 2

nd
 at 30 DAS). 

Nitrogen and phosphorus were applied in the 

form of Urea and SSP, respectively. All the 

recommended cultural and plant protection 

measures were followed throughout the 

experimentation. Irrigation to 5 cm depth 

applied during cropping period. Five random 

plants were selected from each plot excluding 

the border row for taking observation on 

growth and yield attributes. The data were 

subjected to statistical analysis by adopting 

appropriate analysis of variance as described 

by Cochran and Cox
4
. 

 

RESULTS AND DISCUSSION 

Effect of nitrogen 

Growth, Yield attributes and Yield  

The data presented in (Table 1) revealed that 

nitrogen level (N4) 60 kg N/ha recorded 

significantly higher plant height (10.74 cm, 

58.01 cm and 65.44 cm at 30, 60 DAS and at 

harvest, respectively), plant spread (8.85 cm, 

18.21 cm and 19.60 cm at 30, 60 DAS and at 

harvest, respectively), number of branches per 

plant (28.56), whereas (Table 2) number of 

umbels per plant (14.31), number of 

umbellates per umbel (4.86), number of seeds 

per umbel (5.67), seed weight per plant (5.46 

g) and 1000 seed weight (14.78 g). Also 

recorded seed and stover yield of 1483 kg/ha 

and 1760 kg/ha at 60 kg N/ha (N4). Whereas, 

significantly the lowest values was observed 
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under treatment N1 (control). Nitrogen is 

considered to be a vitally important plant 

nutrient. In addition to its role in the formation 

of proteins, nitrogen is an integral part of 

chlorophyll which is the primary absorber of 

light energy needed for photosynthesis. 

Besides these, it is also a constituent of certain 

organic compounds of physiological 

importance
3
. The growth coupled with batter 

expression of yield attributes might have 

attributed for enhancing the seed yield under 

higher nitrogen level. These results are in close 

conformity with the finding of Bedse et al.
1
, 

Moosavi  et al.
11

, Nowak and Szempliński
14

 

and Patel et al
15

. 

Nutrient content and uptake by seed and 

stover of coriander 

An examination of data (Table 3) showed that 

the application of nitrogen @ 60 kg/ha (N4) 

recorded significantly higher higher nitrogen 

content in seed (2.56 %) and stover (1.42 %) 

but different levels of nitrogen do not exerted 

their significant influence on phosphorus and 

potassium content in seed and stover., whereas 

in (Table 4) recorded significantly higher 

uptake of nitrogen by seed (37.98 kg/ha) and 

stover (21.05 kg/ha), phosphorus uptake by 

seed (5.91 kg/ha) and stover (18.50 kg/ha) and 

potassium uptake by seed (10.78 kg/ha) and 

stover (13.01 kg/ha). This might also be 

attributed to better availability of nutrients in 

root zone coupled with increased metabolic 

activity at the cellular levels might have 

increased the nitrogen, phosphorus and 

potassium uptake. The results of present 

investigation are in agreements with the 

findings of Rao et al.
16

, Ughreja and 

Chundawat
23

, Sankat
17

 and Sivkumaran et al.
 20

 

in coriander. 

Effect of phosphorus 

Growth, Yield attributes and Yield  

An examination of data (Table 1) showed that 

application of 60 kg P2O5/ha (P4) resulted in 

significantly higher plant height of 9.24 cm, 

48.62 cm and 60.47 cm and plant spread of 

8.40 cm, 16.42 cm and 17.28 cm at 30, 60 

DAS and at harvest, respectively, which was 

found at par with treatment P3 (40 kg P2O5/ha) 

at 30 and 60 DAS only. Application of 60 kg 

P2O5/ha (P4) recorded significantly higher 

number of branches per plant (22.22) also. 

While, significantly the lowest plant height, 

plant spared and number of branches per plant 

was recorded under treatment P1 (control). An 

appraisal of data (Table 2), result were found 

in the yield attributes viz., number of umbels 

per plant (12.42), number of umbellates per 

umbel (4.62), number of seeds per umbel 

(5.55), seed weight per plant (5.08 g) and 1000 

seed weight (13.99 g), also seed yield (1422 

kg/ha) and stover yield (1645 kg/ha) observed 

height values, were remained statistically at 

par with treatment P3 (40 kg P2O5/ha), An 

adequate supply of phosphorus early in the life 

cycle of plant is important in laying down the 

primordia of its reproductive part. It also 

increases the initiation of both first and second 

order rootlets and their development. It was 

associate with stimulated root development, 

increased stalk and stem strength, improved 

flower formation and other yield attributes, 

more uniform and earlier crop maturity, 

improvements in crop quality, increased 

resistance to plant diseases and photosynthetic 

efficiency
5
. The extensive root system helps in 

exploiting the maximum nutrients and water 

from the soil
21

. This results in conformity with 

those reported by Jan et al.
 8

, Naghera
12

 and 

Nandal et al
13

.  

Nutrient content and uptake by seed and 

stover of coriander 

A perusal of data presented in Table 3 showed 

that treatment P4 (60 kg P2O5/ha) registered 

higher phosphorus content in seed (0.34 %) 

and stover (0.078 %) and it was remained at 

par with treatment P3 (40 kg P2O5/ha). 

Whereas, different levels of phosphorus do not 

exerted their significant influence on nitrogen 

and potassium content in seed and stover. As 

per data showed in Table 4, application of 60 

kg P2O5/ha (P4) recorded significantly higher 

nitrogen uptake by seed (34.72 kg/ha) and 

stover  (18.50 kg/ha), phosphorus uptake by 

seed (5.64 kg/ha) and stover (1.28 kg/ha) & 

potassium uptake by seed (10.63 kg/ha) and 

stover (17.10 kg/ha), but it was all remained at 

par with 40 kg P2O5/ha (P3). While the lowest 

was registered under treatment P1 (control). 
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Thus, significant improvement in uptake of 

nitrogen, phosphorus and potassium might be 

attributed to their respective higher concentration 

in seed and stover and associated with higher 

seed and stover yield. The added phosphorus 

resulted in increased availability of available 

phosphorus under proper environmental 

condition of plant growth. The results of present 

investigation are in close conformity with the 

findings of Jamuna et al.
 6

, Ughreja and 

Chundawat
23

, Naghera
12

 and Garg et al
7
. 

INTERACTION EFFECT 

Data from present investigation as reported in 

previous chapter revealed that the interaction 

effect of nitrogen and phosphorus levels was 

found non-significant for all the parameters.  

ECONOMICS 

The data in Table 5 clearly indicated that the 

highest net returns of 65976/ha and BCR of 

3.48 were accrued with application of 60 kg 

N/ha, which was followed by N3 (  58209/ha 

and BCR of 3.22). With regard to phosphorus 

levels, application of 60 kg P2O5/ha (P4) gave 

the highest net returns of  61008/ha and 

BCR of 3.26 by 40 kg P2O5/ha (P3). This can 

be attributed to higher seed and stover yield 

recorded with these treatments along with 

comparably low cost. The findings are in close 

conformity with results of Bhati
2
, Sankat

17
, 

Naghera
12

, Shroff
19

, Mehta et al.
 10

 and Yadav 

et al
25

. 

 
Table 1: Effect of varying levels of nitrogen and phosphorus on growth parameters of  coriander 

Treatments 
Plant height (cm) Plant spread (cm) Number of 

branches per 

plant 
30 DAS 60 DAS At harvest 30 DAS 60 DAS At harvest 

Nitrogen levels (kg N/ha) 

N1 - Control 6.94 39.39 46.43 6.17 12.14 13.10 11.67 

N2 – 20 7.74 43.18 50.47 7.61 13.94 15.00 16.12 

N3 – 40 8.57 49.63 58.99 7.97 16.31 17.33 21.20 

N4 – 60 10.74 58.01 65.44 8.85 18.21 19.60 28.56 

S.Em. ± 0.33 1.15 1.45 0.22 0.33 0.32 0.55 

C.D. at 5% 0.95 3.31 4.20 0.63 0.96 0.92 1.59 

Phosphorus levels (kg P2O5/ha) 

P1 - Control 7.88 49.61 53.77 6.99 13.41 14.64 16.95 

P2 – 20 7.89 43.74 51.86 6.84 14.88 16.16 17.82 

P3 – 40 8.98 48.22 55.21 8.36 15.89 16.94 20.56 

P4 – 60 9.24 48.62 60.47 8.40 16.42 17.28 22.22 

S.Em. ± 0.33 1.15 1.45 0.22 0.33 0.32 0.55 

C.D. at 5% 0.95 3.31 4.20 0.63 0.96 0.92 1.59 

Interaction (N x P)     

C.D. at 5% NS NS NS NS NS NS NS 

C.V.% 13.42 8.35 9.10 9.87 7.59 6.77 9.82 
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Table 2: Effect of varying levels of nitrogen and phosphorus on yield attributes and yield 

Treatments 

Number of 

umbels per 

plant 

Number of 

umbellates 

per umbel 

Number of 

seeds per 

umbellate 

Seed 

weight per 

plant (g) 

1000 

seed 

weight 

(g) 

Yield (kg/ha) 
HI 

(%) 
Seed Stover 

Nitrogen levels (kg N/ha) 

N1 - Control 6.64 4.11 4.78 4.35 12.54 1196 1297 48.15 

N2 – 20 9.65 4.30 4.92 4.67 13.01 1282 1384 49.64 

N3 – 40 12.98 4.53 5.44 4.90 13.84 1357 1502 47.63 

N4 – 60 14.31 4.86 5.67 5.46 14.78 1483 1760 46.19 

S.Em. ± 0.24 0.09 0.18 0.12 0.13 42 81 2.01 

C.D. at 5% 0.69 0.26 0.51 0.35 0.38 121 236 NS 

Phosphorus levels (kg P2O5/ha) 

P1 - Control 8.97 4.26 4.76 4.58 13.12 1219 1298 50.56 

P2 – 20 10.01 4.33 4.97 4.69 13.61 1289 1387 48.25 

P3 – 40 12.17 4.60 5.53 5.02 13.46 1388 1613 46.23 

P4 – 60 12.42 4.62 5.55 5.08 13.99 1422 1645 46.57 

S.Em. ± 0.24 0.09 0.18 0.12 0.13 42 81 2.01 

C.D. at 5% 0.69 0.26 0.51 0.35 0.38 121 236 NS 

Interaction (N x P) 

C.D. at 5% NS NS NS NS NS NS NS NS 

C.V.% 7.42 6.71 11.36 8.46 3.38 10.89 17.61 13.73 

 

 
Table 3: Effect of various levels of nitrogen and phosphorus on nutrient content by seed and stover 

Treatments Nitrogen content (%) Phosphorus content (%) Potash content (%) 

Seed Stover Seed Stover Seed Stover 

Nitrogen levels (kg N/ha) 

N1 - Control 2.23 1.17 0.330 0.075 0.755 1.003 

N2 – 20 2.41 1.26 0.331 0.077 0.747 1.001 

N3 – 40 2.49 1.34 0.331 0.075 0.755 1.025 

N4 – 60 2.56 1.42 0.336 0.075 0.726 1.042 

S.Em. ± 0.01 0.01 0.002 0.001 0.008 0.012 

C.D. at 5% 0.032 0.01 NS NS NS NS 

Phosphorus levels (kg P2O5/ha) 

P1 - Control 2.41 1.30 0.314 0.072 0.735 1.004 

P2 – 20 2.41 1.29 0.330 0.074 0.743 1.006 

P3 – 40 2.43 1.30 0.342 0.077 0.756 1.022 

P4 – 60 2.42 1.29 0.343 0.078 0.750 1.040 

S.Em. ± 0.01 0.01 0.002 0.001 0.008 0.012 

C.D. at 5% NS NS 0.005 0.001 NS NS 

Interaction (N x P) 

C.D. at 5% NS NS NS NS NS NS 

C.V.% 1.58 1.38 1.62 3.00 3.87 4.17 

 



 

Javiya et al                               Int. J. Pure App. Biosci. 5 (4): 860-866 (2017)     ISSN: 2320 – 7051  

Copyright © August, 2017; IJPAB                                                                                                                  865 
 

Table 4 Effect of various levels of nitrogen and phosphorus on nutrient uptake by seed and stover 

Treatments Nitrogen uptake (kg/ha) Phosphorus uptake (kg/ha) Potash uptake (kg/ha) 

Seed Stover Seed Stover Seed Stover 

Nitrogen levels (kg N/ha) 

N1 - Control 26.66 14.02 4.30 0.97 9.05 13.01 

N2 – 20 30.91 16.15 4.63 1.07 9.57 13.81 

N3 – 40 33.77 18.18 4.98 1.12 10.24 15.43 

N4 – 60 37.98 21.05 5.91 1.32 10.78 18.33 

S.Em. ± 0.98 0.54 0.26 0.06 0.31 0.85 

C.D. at 5% 2.82 1.57 0.75 0.18 0.89 2.46 

Phosphorus levels (kg P2O5/ha) 

P1 - Control 29.50 15.97 4.09 0.93 8.94 13.04 

P2 – 20 31.17 16.76 4.58 1.03 9.59 13.96 

P3 – 40 33.92 18.17 5.52 1.24 10.48 16.46 

P4 – 60 34.72 18.50 5.64 1.28 10.63 17.10 

S.Em. ± 0.98 0.54 0.26 0.06 0.31 0.85 

C.D. at 5% 2.82 1.57 0.75 0.18 0.89 2.46 

Interaction (N x P) 

C.D. at 5% NS NS NS NS NS NS 

C.V.% 10.48 11.01 16.77 17.59 10.75 18.09 

 
Table 5: Economics of different treatments 

 

 
CONCLUSION 

Based on the one year experimental results, it 

seems quite logical to conclude that 60 kg 

N/ha (half dose of nitrogen as basal and 

remaining half dose at 30 DAS) and 60 kg 

P2O5/ha (full doses of phosphorus as basal) is 

optimum for higher production & net returns 

from coriander on clayey soil under South 

Saurashtra agro-climatic condition. 
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