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Abstract: A study was undertaken to monitor the status of nitrogen (N), phosphorus (P) and potassium (K) in the runoff water from rice and 

wheat fields. A total 50 samples of runoff water from rice and wheat fields from different villages of Ludhiana district of Indian Punjab were 

collected. The analysis of collected samples indicated a significant variation in concentration of N, P and K. The highest values of N, P and K 

concentrations were computed to be 33.7, 5.5 and 20.0 ppm in the runoff water from rice fields, whereas 33.3, 6.5 and 20.0 ppm in the runoff 

water from wheat fields, respectively, which are being above permissible drinking water standards. The values of N and K concentration 

exceeding the permissible limit were 12 and 50 per cent of the collected water samples from rice and wheat fields respectively. Thus, the long 

term use of runoff water from agricultural fields for recharging groundwater aquifers without its treatment is not recommended. 
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Punjab occupies about 1.57 per cent of geographical 

area of the country having 83 per cent of its land in agriculture 

compared to national average, which is only 40.4 per cent 

(Gupta 2009). At present, the total sown area is about 2.5 

times of that during late sixties and the cropping intensity more 

than 190%. Out of the total cropped area of the state, 72.5 per 

cent area is irrigated through tube wells, 26.2% through canals 

and the rest 1.3 per cent by others (GoI 2019). The agriculture 

in the state has become intensive in terms of land, capital, 

energy, nutrients, agricultural inputs and water. The fertilizer 

consumption particularly nitrogen (N) and P O  has 2 5

significantly increased in Punjab compared to the country. 

Punjab alone uses nearly twice of the fertilizers (N and P O5) 2

used at national level. The total consumption of chemical 

fertilizers (NPK) has increased from 213 thousand tons (37.5 
-1 -1kg ha ) in 1970-71 to 1936 thousand tons (246.0 kg ha ) in 

2011-12. As per GoI (2014), the national fertilizer consumption 

was 84.54, 33.44 and 10.36 kg respectively for N, P O  and 2 5

K O in 2012-13. Whereas, it was 188.47, 58.67 and 3.05 kg  2

for N, P O  and K O, respectively in Punjab. In Punjab, N and 2 5 2

P O applications were nearly 2.3 and 1.8 times of that of India 2 5 

in 2012-13. However, the application of potash was nearly one 

third of that at national level GoI (2014). Groundwater (drinking 

water) pollution through excessive concentrations of nitrate 

has become a serious challenge in Malwa region particularly 

in Bathinda, Faridkot and Ferozepur districts. About 95% 

samples of groundwater were reported to have nitrate content 

(Sharma et al 2016). The maximum concentration of nitrate 
-1was 90 mg l  at Bathinda. However, according to WHO (1984) 

and BIS (1991), the concentration of N, P and K should not be 

higher than 10, 5 and 12 ppm respectively. 

The higher concentration (above normal) of fertilizers 

(N, P and K) in agricultural runoff or drainage water during 

past has created a potential for groundwater contamination in 

Punjab state. Many studies in past have highlighted the 

situation of groundwater contamination through agricultural 

chemicals. Singh (2019) has pointed out the negative impact 

of excessive use of agricultural fertilizers (mainly N, P, K) on 

fresh groundwater resources of the state. The agricultural 

runoff, particularly from rice and wheat fields, which is being 

directed in to groundwater aquifers, is contributing to 

contamination. Hence, it becomes of utmost importance that 

the water recharged from agricultural fields should be 

analysed for its quality before it reaches to the groundwater 

table. Keeping this in view, the present study was undertaken 

to study the N, P and K status in runoff water from agricultural 

fields (rice and wheat) of Ludhiana district.

MATERIAL AND METHODS

Description of study area: This study was carried out at 

Punjab Agricultural University, Ludhiana to investigate the 

status of nutrients available in runoff water from the 

agricultural fields of rice and wheat crops. Ludhiana district 

falls in central part of Indian Punjab and is bounded between 

latitude 30°33`` to 31°01``N and longitude 75°25`` to 
276°27``E having geographical area of 3767 km . The climate 

of Ludhiana district can be classified as tropical steppe, hot 

and semi-arid which is mainly dry with very hot summer and 

cold winter except during monsoon season. The normal 

annual rainfall of the district is 680 mm with uneven 

distribution with an average value of 544 mm. The south west 

monsoon sets in from last week of June and withdraws in end 


