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Abstract
Field experiments were carried out with seven levels of potassium (K) (as 

-1K O ha ) using coriander (var. Ajmer coriander-1) on a medium fertile 2

sandy loam soil (Typic Haplustepts). These results revealed that plant 
height and secondary branches were lower at higher level of K, while the 
growth, yield and associated attributes were statistically (p<0.05) at par 
with control. The reduction in seed yield per pot was 4.2 to 8.3 % beyond 

-1soil application of 40 kg K O ha . There was no significant (p<0.05) 2

variation in seed nutrient content, except N and K uptake. The N content in 
-1seed was higher at120 kg K ha , while K content in seed was more beyond 

the 60 kg of applied K. Nutrient content in coriander straw increased 
marginally with increase in doses of K. Uptake of nutrients and sodium 
(Na) content decreased with increase in doses of K. Potassium availability 

-1was more with higher doses of K; beyond the 40 kg K ha  and rest of 
nutrient remained at par with doses of K. Soil exchangeable Na was 
enhanced slightly with doses of K and soil accumulation was more than its 
initial level. Therefore, it is recommended that there is no need to apply K in 
coriander, if sufficient availability of K is there in soil and irrigation water 
bears an appreciable amount of K. Moreover, higher application of K and 
deep irrigations (>50mm) makes coriander susceptible for frost injury, if it 
occurs and ultimately reduces crop yield.   

Keywords: Potassium, coriander, yield, uptake of nutrients and soil 
nutrients, frost damage.

Introduction
Among the major nutrient, potassium (K) is usually the most abundant in 
soils. Total K in soils varies from 0.5-2.5% of the soil mass. The most of the 
K exists in mineral form as K-feldspars and micas and releases by 
weathering or dissolution of K from these minerals (Singh and Singh, 
2007). The phyllosilicates fixes and release K for plants from non-
exchangeable forms (Florence et al., 2017). Potassium ions present on the 
exchange sites are adsorbed by outer-sphere complex which are easily 
available for uptake by plant. whereas, illite, vermiculite, and interstratified 
2:1 clay mineral release, fixed or non-exchangeable K from interlayer sites 
through cation exchange and diffusion processes with slower rates than 
the exchangeable K (Florence et al., 2017). Likewise, the ammonium ions, 

+K  ions can be fixed in the interlayers of the 2:1 mineral (Murrell et al., 
2021). The fixed/non-exchangeable K can be release back into soil 



60

solution, if the concentration of K falls below its threshold 
value. For the growth and development of perennial 
spices, K is the second most important nutrient element 
next to nitrogen as per requirement among the major 
nutrients (Sadanandan, 1998). Potassium is known to 
play a vital role in photosynthesis and carbohydrate 
formation in perennial spices particularly in acidic soils. It 
plays a key role in the activation of various enzymes in 
plants. To maintain the turgor pressure, potassium is 
necessary in young growing tissues for cell elongation 
and also for cell division. It is a highly mobile nutrient in 
plant; hence it translocates easily to maintenance turgor 
pressure in apical meristem. It supports several 
physiological processes and uptake of other nutrient 
elements in plants. It also improves the yield and quality 
of perennial spices in acidic soils (Sadanandan, 1993).

Coriander (Coriandrum sativum L.) is one of the most 
important seed spice crops belongs to Apiaceae family, 
cultivated in almost all the states of India. Its vernacular 
name in Hindi is Dhania. The stems, leaves and seeds of 
coriander are used in a number of culinary preparations 
and as flavouring agents. Dry seeds are extensively 
used in the form of powder against flatulence, 
indigestion, vomiting and intestinal disorders. It is one of 
the earliest spices and used by mankind Luaza et al., 
(1996). In spite of multiple uses of coriander, it 
commercially cultivated majorly in Gujarat and 
Rajasthan. The work done on production and 
productivity with proper nutrients in various soil 
conditions in India is limited (Mishra et al., 2016).Some 
of the worker on coriander reported that application of 

-1 -1potassium at 60 kg ha  along with zinc sulfate 30 kg ha  
gave significantly higher plant height, dry matter yield, 
seed yield and No. of seed per umbellate of coriander 
(Monali et al., 2019). Mishra et al., (2016) reported 
positive response N and K and their interaction on 
growth and yield of coriander in acidic soils of Orissa. 
Encouraging results of K in coriander were also reported 
by various workers are Bhoya (2008), Singh (2011), 
Moniruzzaman et al., (2014) and Yousuf et al., (2014). 
Besides response of coriander to K, effect of composts 
on growth and yield of crop and uptake pattern of 
nutrients in various cultivars studied by Aishwath and 
Anwer (2016) and Aishwath, et al., (2018), respectively. 
The requirement of fertilizer for any crop varies with the 
cultivars and soil types in agro ecological zones (Mitra et 
al., 1990 and Aishwath and Anwer, 2016). There is no 
such study on coriander response to K on soil test basis 
in sandy loam soil of Rajasthan. Therefore, present 
investigation was carried out in pot culture to assess the 
response of coriander to K.

Materials and methods
Location and climate

The field experiments were carried out for two 
consecutive years under the Typic Haplustepts during 
Ravi season of 2013–14 and 2014–15 at ICAR-National 
Research Centre on Seed Spices, Tabiji, Ajmer, 
Rajasthan, India. This was laid out between 74° 35'39” to 
74° 36' 01” E longitude and 26° 22'12” to 26° 22' 31” N 
latitude. Climate of the Ajmer area characterized as 
semi-arid. The average annual rainfall of the area is 536 
mm and most of it (85-90%) received between June to 
September. July and August are most rainy months 
contributing 60.0% of the average rainfall. The moisture 
control section remains dry for more than 90 cumulative 
days and hence moisture regime classified as Ustic. The 
mean annual temperature is 24.5 to 25.0°C. January is 
the coolest month of the season and temperature remain 
around 7.0°C. Currently frost is also occurring in this 
month with changing climatic pattern (Singh and 
Shyampura, 2004).

Treatments and cultural practices

The treatments consisted of seven levels of K (0-80 kg 
-1K O ha ). Nutrients amount for the treatments was 2

decided based on the literature searched on the crops 
and also considered soil availability in the experimental 
field. All the nutrients were applied as basal dose except 
N, which was applied in two splits 50% at the time of 
sowing and 50% before flower initiation All the seven 
treatments were arranged in a randomized block design 
(RBD) with three replications. The coriander varieties 
Ajmer Coriander-1 (ACr-1) was taken as a test crop for 
the study on sandy loam soil. Seeds of the coriander 
variety ACr-1 were sown during last week of October and 
plant spacing 30cm line to line apart and from plant-to-
plant distance was maintained at 10 cm or more by 
thinning. Cultural practices were uniformly followed 
during the growing seasons in both the years and crop 
was irrigated as and when required. The crop was 
harvested, when it matured during both the years. After 
harvest, seeds were separated from the stover by 
beating bundles thereafter winnowing.

Soil analysis and irrigation water analysis

Soil samples were collected from the soil used in pot 
culture before sowing of seeds and after harvest of crop 
during both year crops. Samples were air dried and 
powdered with wooden mortar and pestle and passed 
through a 2 mm stainless steel sieve. Experimental soil 
was analyzed for physicochemical properties i.e. EC and 
pH (Richards, 1954), organic carbon content by rapid 
chromic titration (Walkley and Black, 1934), available N 
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by alkaline permanganate (Subbiah and Asija, 1956), 
available P by 0.5 M NaHCO  extractable P (Olsen, et al., 3

1954) and Bray and Kurtz (1945), available K by 
1NNH OAc extracts method (Jackson, 1973) and 4

available micro-nutrients (Fe, Zn, Mn and Cu) by DTPA 
(Lindsay and Norvell, 1978).Texture of experimental soil 
was sandy loam. Soil E.C., pH and organic C were 

-10.29dSm , 8.25 and 0.22%, respectively.  However, soil 
-1available N, P and K were 102.6, 8.5 and 250.1 kg ha , 

respectively. Micronutrient status like iron, zinc, 
manganese and copper in the soil was 10.2, 1.6, 16.1 

-1and 1.8 kg ha , respectively. Soil calcium content was 
-1>7.5% and exchangeable Na was 553.1 kg ha . 

Irrigation water was slightly sodic in nature having 
-1residual sodium carbonate (RSC) 5.4 meqL . The E.C., 

-1pH and K contents in irrigation water were 1.9dSm , 8.5, 
and 350 ppm, respectively. 

Plant analysis

The plant samples were collected after the harvest of 
crop. These samples were successively washed with 
tape water thereafter 0.1 M HCl followed by distilled 

owater and then dried at 70 C. After proper drying 
samples were powdered in wily mill and passed through 
the 20 mesh stainless steel sieve. Nitrogen was 
estimated by Kjeldahl method (Piper, 1966). The 
samples were digested in nitric and perchloric acid 
(10:4) for the estimation of P by Venado-molybdo yellow 
color method (Chapman and Pratt, 1962) and K by flame 
photometer. The Zn, Cu, Fe and Mn were estimated by 
Atomic Absorption Spectrophotometer (AAS).

Statistical Analysis

The data of both the years were analyzed by ANOVA and 
treatment differences were expressed for least 
significant differences (LSD) at p<0.05 probability to 
determine the significance among the treatment means 
(Cochran and Cox, 1987). 

Results and discussion
Growth yield and their parameters 

Plant height measured at the time of maturity could be 
inferred from the table 1 that it decreased with increased 
in doses of K. This is because of partially damaged by 
occurrence of frost just before flower initiation and the 
damage was bit more where higher doses of K were 
applied which made it more succulent apical parts. 

-Likewise, secondary branches, number of umbels  plant
1 -1, number of umbellate umbel  were also reduced down 
with higher doses of potassium application. It is obvious 
that more tenderness of younger parts of the plant 
damaged more due to frost ultimately reduced down 

these parameters. Moreover, primary branches, number 
-1 -1of seed umbellate , and seed and stover yield pot  was 

also lower with increased doses of K as compared to 
-1control. The reduction in seed yield pot  was 4.2 to 8.34 

-1% beyond the 40 kg K ha . This indicates that availability 
of K in medium to higher level leads to luxury 
consumption of K, which makes plant susceptible for the 
frost injury. Besides the medium availability of K in soil, 
an appreciable amount of K (350 ppm) was also present 
in irrigation water contributes K in soil by frequent 
irrigation, hence crop did not respond to K application 
and further damage caused by frost. Therefore, it is 
recommended that need not to apply K, if sufficient 
availability of K is there in soil and irrigation water. 
Moreover, higher application of K coupled with deep 
irrigation (>50mm) makes coriander susceptible for frost 
injury, if it occurs which reduces the crop yield. There was 
no significant variation within the treatment on yield 
parameters in coriander was also reported by Bhoya 
(2008) and Solanki et al., (2017). In contrast to our 
findings, Solanki et al., (2017) reported that application 

-1of 40 kg ha  of potassium promoted growth parameters 
viz., plant height, plant spread, number of branches 

-1 -1plant  and yield attributes viz., number of umbels plant , 
-1 -1number of seeds umbellate , seed weight plant , test 

weight, seed yield, stover yield over the control in clayey 
soil having medium status of available N, P, K and S. 
Likewise, other workers also reported positive response 
of the K on coriander (Bhoya, 2008; Singh, 2011; 
Moniruzzaman et al., 2014 and Yousuf et al., 2014). 

Nutrient content and uptake 

There was no significant variation in seed nutrient 
content except N and K (Fig 1-4). N content in seed was 

-1only higher with 120 kg ha  of applied K might be due to 
split application of N was applied as 50% basal and rest 
of the 50% at the time of secondary branches initiation, 
while higher doses of K supported in N metabolism 
hence the content was more. Potassium content in seed 
was more beyond the 60 kg of applied K in soil which was 

-1at par up to 120 kg K h . Nutrient content in coriander 
straw was not statistically influenced by K application; 
however, content of macro and micronutrients in both 
seed and straw was marginally increased with increase 
in doses of potassium. In contrast to macro or 
micronutrients, Na content was decreased marginally 
with increase in doses of K. Uptake of macro and 
micronutrients did not influence statistically by 
application of K, however marginally decreased with 
increase of K doses (Fig 5-6). These findings are in 
accordance with those of Tripathi (2006) and Tripathi et 
al., (2009) in coriander.
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Soil available nutrients

Nitrogen availability slightly improved by the application 
of potassium may be due to split application of N retain 
with more root biomass, these seminal roots decayed 
and remained in the soil contributed to the organic C and 
available N (Table 2). Potassium availability was more 

-1with higher doses of K; beyond the 40 kg K ha , moreover 
-1it was at par up to the highest dose of K (120 kg ha ). This 

is obvious that more of applied K accumulated in the soil, 
which was more than the crop requirement. Availability of 
rest of the nutrients was also not much influenced 
significantly by application of graded levels of K in soil. 
However, availability was improved marginally might be 
due to rhizospheric action be decaying of seminal root 
after harvest of crop. Soil exchangeable sodium was also 
estimated as the irrigation water was slightly sodic in 

-1nature (RSC 5.4 meq L ). Results revealed that there 
was no statistical variation was obtained with increased 
doses of K, however accumulation was more than the 
initial level and also slightly more with the doses of K 
might be due to more organic C retains more of Na, 
besides that potassium hampers the uptake of Na 
resulted more of Na in soil with higher doses of K. 

Aishwath et al., (2019) reported more availability of K 
with 10 mg vermi-compost and no variation with 5 mg 
vermi-compost with the reason that the experimental soil 
having K bearing minerals which released by 
intermittently wetting and drying of soils with irrigation 
water applied to the crop.

Conclusions
Coriander did not respond to potassium fertilization 
under Sandy loam soil having medium level of available 
K and an appreciable amount of K contains in irrigation 
water. Higher application of K makes crop susceptible for 
frost and reduces the yield of crop. Nutrient content and 
uptake were not much influenced by K O application 2

except N and K. There was no significant variation in soil 
available nutrients including exchangeable Na except K, 
which was more beyond 50 kg of K O applied.2
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Table 1. Effect of potassium application on growth, yield and their parameters of coriander

Treatment Plant height 
at maturity 

(cm) 

No of primary 
branches 

plant-1 

No of 
Secondary 

branches plant-1 

No of 
Umbel 
plant-1  

No of 
Umbellate 

umbel  

No of Seed 
Umbellate-1  

Seed 
weight 
(g pot-1)  

Stover 
weight 
(g pot-1)  

K0 36.4 4.6 7.8 8.2  4.8  4.8  2.4  11.8  

K30 37.3 4.6 7.6 8.1  4.8  4.7  2.4  11.9  

K40 37.1 4.6 7.3 8.2  4.6  4.7  2.4  11.8  

K50 36.1 4.5 7.2 7.9  4.6  4.7  2.3  11.8  
K60 36.1 4.5 7.1 7.8  4.5  4.7  2.3  11.7  
K70 35.5 4.5 6.8 7.8  4.4  4.6  2.3  11.3  
K80 32.8 4.5 6.7 7.7  4.3  4.6  2.2  11.3  
CD at 5% 1.2 NS 0.5 NS  NS  NS  NS  NS  

Fig. 1. Effect of potassium on 
macronutrient and Na content in coriander seed.

Fig. 2. Effect of potassium on 
micronutrient content in coriander seed. 
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