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1. Introduction 

 
Rice is the second staple food in Pakistan 

however in countries like China rice is the 

first staple food (Zhang et al., 2017; Abbas 

et al., 2022).  More than the half of the 

World’s population relies on this crop, 

especially the Asian countries 

(Bandumula, 2018). According to the 

National Bureau of Statistics, China is the 

world’s number one rice producer (Tang et 

al., 2022). Pakistan ranks at number 10 in 
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Abstract | Food security has gradually become one of the most serious global issues 

prevalent today. Countries such as Pakistan have considerable dependence upon agricultural 

practices as the main source of livelihood for rural population. Rice Oryza sativa belonging 

to Poaceae family is a major staple food. Internationally, China is the biggest producer of rice 

in the World, whereas India is the second biggest producer followed by Bangladesh, 

Indonesia, Vietnam, Thailand, Brazil, Japan, Philippines and Pakistan. Pakistan ranks with 

the top ten countries that have high annual production of rice. At provincial level, Punjab 

contributes 52% to the total annual rice production, Sindh 38% and Baluchistan 8%. Pests 

such as Black bug, Mealy bug and Rice leafhopper negatively impact the rice crop. Rice 

requires water to grow, approximately 5000 liters of water is required to produce a single kg 

of rice grains. Some common and high prized rice varieties are Basmati 370, Basmati 385, 

Super Kernel and Super Basmati. Current work utilized ethnographic methodology, in-depth-

interviews and participant observation methods to collect data on rice crop. It is 

recommended that Government should provide subsidies to farmer for good production of 

crop through private tube wells in cases of water scarcity. Government should set the 

standards of environment that ensure the environmental factors that impact rice growth. 
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the World for production of high quality 

and aromatic basmati rice (Bodie et al., 

2019). The growth or production patterns 

of rice vary according to annual climate 

and weather patterns that have a strong 

impact on agriculture sector in World and 

not just one particular country (Wassmann 

et al., 2009). Every country faces climate 

challenge and has lost much portion of 

agriculture crops.  

 

From an estimated 508.7 million tones 

global production, about 75% of rice is 

farmed in the flood areas (Minh et al., 

2019). Among the various methods used 

for growing rice one such popular method 

is direct seed sowing in flooded areas 

(Bodie et al., 2019). Fertilizers that are 

used for rice crop are DAP (Diammonium 

phosphate), Urea, Nitrogen (N), 

Phosphorus (P), Potassium (K) and Zinc 

Sulphate. Some pests such as Black bugs, 

Armyworms, Rice hoppers, Mealy bugs 

and Rice leafhoppers have a strong impact 

on rice crop production (Jaswal et al., 

2021). Rice crop is grown in kharif season. 

Crops such as groundnuts, cotton and bajra 

are also grown in kharif season (Singh et 

al., 2020).  

 

Pakistan is the 6
th

 most populous country 

in the world (Zahir, 2023). Agriculture is 

the back bone of Pakistan’s economy. 

Agriculture sector contributes around 24% 

to the country’s GDP and 40% in labor 

force (Raza et al., 2023). But the 

contribution has decreased due to many 

reasons including climate change, 

unpredictable weather patterns, drought, 

floods and famine as well as human 

activities. Mostly three varieties of rice are 

grown in Pakistan, Basmati, IRRI, and 

Cold tolerant (Fazal et al., 2023). Basmati 

rice is considered the best rice not only in 

Pakistan but across the globe. Basmati rice 

is preferred due to their good taste and 

aroma (Butt et al., 2008). The best 

duration of Basmati rice sowing is from 

May to June (Bodie et al., 2019). 

2. Materials and Methods 
 

2.1. Study Area 

The research Area selected for current 

work was Narowal, Punjab, Pakistan. 

Narowal area was chosen due to its 

nutrient rice soils and quality crop 

production. Rice plantation requires large 

quantities of water which is available in 

this area in form of tube wells, rivers and 

lakes. Rain water is also stored for crop 

cultivation and vegetation growth 

(Chandio et al., 2020). 

 

2.2. Study Design 

The following work was a Qualitative 

Research Study (QRS), utilizing in-depth 

interviews, observation and focus group 

discussions as tools for data collection. 

Thematic analysis was used for analysis of 

data. The sample size was 40. Simple 

Random Sampling (SRS) techniques were 

used. All respondents were farmers. 

 

2.3. Statistical Analysis 

Statistical Package for the Social Sciences 

(SPSS) software was used for analysis of 

data.  

 

3. Results 
The results of interviews, observation and 

focus group discussions were compiled as 

source data and statistically analyzed for 

identification of environmental challenges 

and mitigation strategies of rice crop in 

Narowal, Punjab, Pakistan. 

 

3.1. Study subjects 

Farmers from Narowal, Punjab, Pakistan 

were recruited for current study as 

respondents. The respondent farming years 

(Table 1) along with the family (Table 2) 

and agricultural income (Table 3) are 

provided in respective tables. 

 

3.2. Traditional farming 

The total land of the respondents and areas 

allocated for rice cultivation are provided 

in Tables 4 and 5. 
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Table 1: Respondent farming years 

 
 

Table 2: Family income of the 

respondents 

 
 

Table 3: Agricultural income of the 

respondents 

 
 

It was revealed that small land owner 

farmers opted to cultivate more rice as 

compared to large land owners. Farmers 

had no knowledge of agricultural 

technologies and were used the old 

methods such as burning the crop residues. 

 

Table 4: Land areas of the respondents 

 

Table 5: Land allocated for rice 

cultivation  

 
 

3.3. Rice varieties 

The most popular variety of rice cultivated 

in Narowal was Super Basmati (43.3%) 

and Basmati (36.7%) whereas the B-36, B-

385 and Supra were the least grown 

varieties (Table 6). 

 

Table 6: Rice varieties cultivated in 

Narowal 

 
 

3.4. Water scarcity 

The results show that due to water scarcity 

the farmers in Narowal cultivated Maize 

(56.7%) and Sugarcane (43.3%) as 

alternate crops (Table 7). 

 

Table 7: Alternative crops cultivated in 

Narowal due to water scarcity 

 
 

3.5. Climate change and soil health 

About 80% of respondents identified 

climate change to have a major impact on 

rice production (Figure 1). Results 

demonstrated that only 0.72% respondents 

used Organic fertilizers due to poor soil 

quality. The most popular fertilizer used 

was urea (50.16%) followed by Nitrogen 

fertilizer (45.76%) and Diammonium 

phosphate (DAP) fertilizers (3.36%) as 

demonstrated in Figure 2. 
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Figure 1: Climate impact on rice 

production 

 

 

 
Figure 2: Fertilizers used due to poor 

soil quality 
 

4. Discussion  

 

Millions of people, mostly in Asia, rely 

heavily on rice growing as a source of 

food and revenue. Through commerce, it 

boosts the economy and helps small 

farmers maintain their standard of living 

(Goodman, 2020). Agri-scientists have 

modified new crops with desirable traits 

and genes. Through the Crop Monitoring 

and Management technologies like GPS 

farmers can easily monitor their crop 

health, growth and production rate 

(Bandumula, 2018). Agricultural is 

integral to Pakistan where 60% population 

relies on agriculture. Agriculture is also a 

source of livelihood for rural community 

in Pakistan and is the back bone of the 

country (Khan, 2020). Rice is the top cash 

crop of Pakistan. Narowal district is a 

good producer of rice in the Gujranwala 

division including Hafizabad and Sialkot. 

Basmati rice, Super Basmati Rice and 

Shaheen Basmati Rice are good qualities 

of rice that produced here (Ashraf, 2023). 

 

In current study it was revealed that small 

landowner farmers opted to cultivate more 

rice as compared to large land owners. 

These findings are in accordance with 

recent studies which are aimed at 

identifying the factors influencing global 

trend of smallholder farmers' decisions to 

adopt organic rice farming (Sujianto et al., 

2024; Seleky et al., 2024). This further 

highlights a major issue faced by the 

agriculture sector which is the wide spread 

prevalence of tradition farming. Farmers 

have no knowledge about the latest 

technology and they completely rely on 

old method of farming. Due to tradition 

farming the productivity of crops also 

decreases (Sehar, 2024). Farmers had no 

knowledge of agricultural technologies 

and were used the old methods such as 

burning the crop residues which effected 

soil health. This practice is still being 

commonly performed in Punjab (Chandio 

et al., 2023). 

 

The most popular variety of rice cultivated 

in Narowal was Super Basmati and 

Basmati whereas the B-36, B-385 and 

Supra were the least grown varieties. 

These results are in agreement with several 

authors, who have reported that Basmati 

and Super Basmati are the most cultivated 

rice varieties due to consumer demand, 

high yield, extra-long grain and short 

production time (Akhter et al., 2019; 

Zohaib et al., 2022; Saifullah et al., 2024). 

 

The results show that due to water scarcity 

the farmers in Narowal cultivated Maize 

and Sugarcane as alternate crops. Water 

scarcity or shortage of water is a current 

issue that the whole world is facing 

including Pakistan. Water is an essential 

element for agriculture. But due to 

urbanization and others factors water level 
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have decreased rapidly resulting in 

decrease of ground and surface water 

levels (Akhter and Haider, 2020). 
Improved environment friendly irrigation 

practices such as rainwater harvesting, drip 

and sprinkler irrigation are essential for 

sustainable and efficient water use in 

agriculture (Bin Rahman and Zhang, 

2023). 

 

Unpredictable rainfall patterns, droughts, 

or excessive rainfall can impact rice 

cultivation. Climate is very important for 

every crop. Recent disastrous floods 

damaged crops and disrupted human life 

badly (Wang et al., 2024). Heavy rainfall 

and melting glaciers become sources of 

catastrophic flood (Ahmad and Afzal, 

2024). Smog has increased in Punjab, 

although the seasonal change is short, 

however the climate change is long term, 

and it has strong impact on crop 

production and its subsequent growth 

(Berardi et al., 2021; Rathnayake and 

Mizunoya, 2024). Government should 

introduce new climate resilient crops that 

are beneficial for climate as well as the 

agriculture sector (Bodie et al., 2019). 

Agriculture sector itself is a major 

contributor to climate change. Impacts of 

land clearance by fire, burning of residues, 

CH4 and N2O emissions, transportation of 

agro-industrial wastes, pesticides, 

insecticides and fertilizers are very pricey 

on climate change (Bandumula, 2018). 

 

Advancements in agricultural technologies 

can play a crucial role in improving 

efficiency, sustainability and productivity 

of rice in the agricultural sector through 

use of drones, remote sensing, artificial 

intelligence and vertical farming (Chandio 

et al., 2023). Crop rotation is a farming 

practice that involves growing different 

crops on the same piece of land over. 

Planting leguminous crops like peas and 

beans can enhance soil quality making it 

ideal for rice plantation (Goodman, 2020). 

 

5. Conclusion 

Climate change is a natural phenomenon 

however agriculture is vulnerable to this 

change. Climate change, extreme 

temperatures, both high and low, 

unpredictable rainfall patterns, droughts, 

or excessive rainfall can affect rice growth 

and yield. Controlled anthropogenic 

activities and preparedness reduce crop 

related change can counter long-term 

effects of climate change and the shifts in 

temperature and weather patterns. 

 

6. Conflict of Interest 
 

There is no conflict of interests. 

 

7. References 
 

Abbas, S., Kousar, S., Shirazi, S.A., 

Yaseen, M. and Latif, Y., 2022. 

Illuminating empirical evidence of 

climate change: impacts on rice 

production in the Punjab regions, 

Pakistan. Agricultural Research, 

pp.1-16. 

Ahmad, D. and Afzal, M., 2024. 

Psychological distancing and 

floods risk perception relating to 

climate change in flood-prone Bait 

communities of Punjab, Pakistan. 

Environment, Development and 

Sustainability, 26(5), pp.12939-

12970. 

Akhter, M. and Haider, Z., 2020. Basmati 

rice production and research in 

Pakistan. Sustainable Agriculture 

Reviews 39, pp.119-136. 

Akhter, M., Mahmood, A., Haider, Z. and 

Saleem, U., 2019. Development of 

an aromatic high yielding basmati 

rice variety having extra long 

grains and short duration. J Rice 

Res, 7(2). 

Ashraf, A., 2023. Identify the challenges 

of rice production and coping 

strategies in narowal. Pakistan 

Journal of Social Research, 5(04), 

pp.10-15. 



 

 
June 2024 | Volume 4 | Issue 1 | Page 6 

Bandumula, N., 2018. Rice production in 

Asia: Key to global food security. 

Proceedings of the National 

Academy of Sciences, India Section 

B: Biological Sciences, 88, 

pp.1323-1328. 

Berardi, P.C., Betiol, L.S. and Dias, J.M., 

2021. From the vine to the bottle: 

How circular is the wine sector? A 

glance over waste. Challenges and 

Opportunities of Circular Economy 

in Agri-Food Sector: Rethinking 

Waste, pp.151-175. 

Bin Rahman, A.R. and Zhang, J., 2023. 

Trends in rice research: 2030 and 

beyond. Food and Energy Security, 

12(2), p.e390. 

Bodie, A.R., Micciche, A.C., Atungulu, 

G.G., Rothrock Jr, M.J. and Ricke, 

S.C., 2019. Current trends of rice 

milling byproducts for agricultural 

applications and alternative food 

production systems. Frontiers in 

Sustainable Food Systems, 3, p.47. 

Bodie, A.R., Micciche, A.C., Atungulu, 

G.G., Rothrock Jr, M.J. and Ricke, 

S.C., 2019. Current trends of rice 

milling byproducts for agricultural 

applications and alternative food 

production systems. Frontiers in 

Sustainable Food Systems, 3, p.47. 

Butt, M.S., Anjum, F.M., Salim-ur-

Rehman, Tahir-Nadeem, M., 

Sharif, M.K. and Anwer, M., 2008. 

Selected quality attributes of fine 

basmati rice: effect of storage 

history and varieties. International 

Journal of Food Properties, 11(3), 

pp.698-711. 

Chandio, A.A., Magsi, H. and Ozturk, I., 

2020. Examining the effects of 

climate change on rice production: 

case study of Pakistan. 

Environmental Science and 

Pollution Research, 27, pp.7812-

7822. 

Fazal, U., Ud Din, I., Khan, A.M., Khan, 

F.U., Khan, M.N., Iqbal, N., 

Ibrahim, M. and Bangash, S.A.K., 

2023. Evaluation of agro-

morphological traits, seed 

characterization and genetic 

diversity of local rice (Oryza sativa 

L.) varieties of Pakistan. Genetic 

Resources and Crop Evolution, 

70(3), pp.935-949. 

Goodman, B.A., 2020. Utilization of waste 

straw and husks from rice 

production: A review. Journal of 

Bioresources and Bioproducts, 

5(3), pp.143-162. 

Jaswal, A., Prasad, M.D., Singh, A. and 

Singh, M., 2021. Fertilizers and 

their roles in plant growth. 

Advanced research and review in 

Agronomy, pp.71-88. 

Khan, M.H., 2020. Agriculture in Pakistan. 

The Pakistan Development Review, 

59(1), pp.115-120. 

Minh, H.V.T., Avtar, R., Mohan, G., 

Misra, P. and Kurasaki, M., 2019. 

Monitoring and mapping of rice 

cropping pattern in flooding area in 

the Vietnamese Mekong delta 

using Sentinel-1A data: A case of 

an Giang province. ISPRS 

International Journal of Geo-

Information, 8(5), p.211. 

Rathnayake, H. and Mizunoya, T., 2024. 

Assessing the global warming 

potential impact of organic 

fertilizer strategies in rice 

cultivation in Sri Lanka. 

Environmental Science and 

Pollution Research, pp.1-14. 

Raza, M.Y., Wu, R. and Lin, B., 2023. A 

decoupling process of Pakistan's 

agriculture sector: Insights from 

energy and economic perspectives. 

Energy, 263, p.125658. 

Saifullah, M., Nisar, A., Akhtar, R., 

Husnain, S.M., Imtiaz, S., Ahmad, 

B., Shafique, M.A., Butt, S., Arif, 



 

 
June 2024 | Volume 4 | Issue 1 | Page 7 

M., Satti, A.M. and Ahmed, M.S., 

2024. Identification of provenance 

of Basmati rice grown in different 

regions of Punjab through 

multivariate analysis. Food 

Chemistry, 444, p.138549. 

Sehar, S., Adil, M.F., Askri, S.M.H., 

Dennis, E., Faizan, M., Zhao, P., 

Zhou, F. and Shamsi, I.H., 2024. 

Nutrient and mycoremediation of a 

global menace ‘arsenic’: exploring 

the prospects of phosphorus and 

Serendipita indica-based mitigation 

strategies in rice and other crops. 

Plant Cell Reports, 43(4), p.90. 

Seleky, R.N., Ozawa, W. and Chen, A., 

2024. Motivation toward Rice 

Farming in Margokaton Village, 

Sleman District, Yogyakarta 

Province, Indonesia. Asian Journal 

of Agriculture and Development, 

21(1), pp.21-38. 

Singh, Y.P., Singh, S., Singh, A.K. and 

Panwar, B., 2020. Influence of 

wheat establishment techniques 

and previous kharif season crops 

on productivity, profitability, water 

use efficiency, energy indices and 

soil properties in Central India. 

Agricultural research, 9(2), 

pp.203-212. 

Sujianto, S., Hasibuan, A.M., Mahendri, 

A.P., Gusti, I., Pribadi, E.R., 

Pujiharti, Y., Ardana, I.K., 

Sudjarmoko, B. and Gunawan, E., 

2024. Drivers of Organic Rice 

Adoption Among Smallholder 

Farmers: Implications for 

Sustainable Development. 

International Journal of 

Sustainable Development & 

Planning, 19(1). 

Tang, L., Risalat, H., Cao, R., Hu, Q., Pan, 

X., Hu, Y. and Zhang, G., 2022. 

Food security in China: a brief 

view of rice production in recent 

20 years. Foods, 11(21), p.3324. 

Wang, Y., Cui, P., Zhang, C.D., Zhang, 

G.T., Hao, J.S., Yuan, X., Jiang, 

Y.Z. and Wang, L., 2024. 

Antecedent snowmelt and 

orographic precipitation 

contributions to water supply of 

Pakistan disastrous floods, 2022. 

Advances in Climate Change 

Research, 15(3), pp.419-430. 

Wassmann, R., Jagadish, S.V.K., 

Sumfleth, K., Pathak, H., Howell, 

G., Ismail, A., Serraj, R., Redona, 

E., Singh, R.K. and Heuer, S., 

2009. Regional vulnerability of 

climate change impacts on Asian 

rice production and scope for 

adaptation. Advances in agronomy, 

102, pp.91-133. 

Zahir, S., 2023. The Impact of High 

Population on Economic 

Development of Pakistan. Journal 

of Poverty, Investment and 

Development, 8(1), pp.36-45. 

Zhang, H., Fen, X.U., Yu, W.U., Hu, H.H. 

and Dai, X.F., 2017. Progress of 

potato staple food research and 

industry development in China. 

Journal of integrative agriculture, 

16(12), pp.2924-2932. 

Zohaib, A., Hussain, M., Ahmad, I., Ali, 

M., Tabassum, T. and Bashir, A., 

2022. Evaluation of fine basmati 

rice varieties for morphology, yield 

and economic benefits in 

Gujranwala cropping zone. 

Pakistan Journal of Agricultural 

Research, 35(1), pp.165-171. 

 

 


