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सार — जलवाय ुपरिवर्तनशीलर्ा, ववशषे रूप से र्ापमान औि वषात में उर्ाि-चढाव ने कृवष क्षेत्र पि महत्वपरू्त प्रभाव 

दिखाया, ववशेष रूप से खाद्य सुिक्षा सुननश्चचर् किने के ललए महत्वपरू्त फसल प्रर्ाललयों पि।  एक व्यापक अध्ययन ने 
दहमाचल प्रिेश के लसिमौि श्जले में कृवष औि बागवानी पि सकािात्मक औि नकािात्मक िोनों जलवाय ुपरिवर्तनशीलर्ा 
के प्रभाव का आकलन ककया। इस जाांच ने 27 वषों (1995-2021) में जलवाय ुचिों औि फसल उत्पािकर्ा के बीच 
जदिल सांबांधों का ववचलेषर् ककया, जो जलवाय-ुअनकूुल खेर्ी की िर्नीनर् ववकलसर् किने के ललए महत्वपरू्त अांर्र्दतश्टि 
प्रिान किर्ा है।  प्रमुख जलवाय ुचिों में िीर्तकाललक प्रववृियों का मूलयाांकन किने के ललए साांश्ययकीय उपकिर्ों औि 
मॉडलों को ननयोश्जर् ककया गया था, श्जसमें िेखे गए परिवर्तनों की साथतकर्ा औि िि ननधातरिर् किने पि ध्यान कें दिर् 
ककया गया था। अध्ययन की अवधध के िौिान, खिीफ (गमी) के मौसम में अधधकर्म औि न्यनूर्म िोनों र्ापमानों में 
क्रमशः -0.080°C/वषत औि -0.090°C/वषत की ििों से महत्वपरू्त धगिावि िेखी गई। खिीफ फसलों के प्रववृि ववचलेषर् ने 
धान (0.046 िन/हेक्िेयि/वषत) औि िालों (0.020 िन/हेक्िेयि/वषत) की उत्पािकर्ा में महत्वपरू्त वदृ्धध का सांकेर् दिया, 
जबकक मक्के की उत्पािकर्ा में महत्वहीन वदृ्धध िेखी गई। बागवानी क्षेत्र में, समशीर्ोटर् क्षेत्र (Temperate zone) में 
फल लगने की अवस्था के िौिान अधधकर्म औि न्यनूर्म िोनों र्ापमानों में महत्वपरू्त धगिावि िेखी गई, जो कई 
फेनोलॉश्जकल चिर्ों में जलवाय-ुपे्ररिर् परिवर्तनों का सुझाव िेर्ी है। इसके अलावा, उप-उटर्कदिबांधीय (Sub-tropical) 
क्षेत्र में, फल लगने की अवस्था के िौिान अधधकर्म र्ापमान में महत्वपरू्त कमी िजत की गई थी।  ये ननटकषत इांधगर् 
किरे् हैं कक वपछले 27 वषों में, लसिमौि श्जले में जलवाय ुपरिवर्तनों का अमरूि को छोड़कि, अधधकाांश फलों की फसलों 
की उत्पािकर्ा पि आम र्ौि पि सकािात्मक प्रभाव पड़ा है, श्जसकी पैिावाि में धगिावि िेखी गई थी।  इस ववचलेषर् ने 
क्षेत्र में कृवष उत्पािकर्ा को बनाए िखने औि बढाने के ललए बिलरे् जलवाय ुप्रनर्रूपों के सामने अनकूुलन िर्नीनर्यों 
की महत्वपरू्त आवचयकर्ा पि प्रकाश डाला। 

 
 

ABSTRACT. Climate variability, particularly fluctuations in temperature and rainfall, showed significant impacts 

on the agricultural sector, especially on cropping systems critical to ensuring food security. A comprehensive study 

assessed the influence of both positive and negative climate variability on agriculture and horticulture in the Sirmour 

district of Himachal Pradesh. This investigation analyzed the complex relationship between climate variables and crop 

productivity over 27 years (1995–2021), providing insights crucial for developing climate-resilient farming strategies. 

The statistical tools and models were employed to evaluate long-term trends in key climatic variables, with a focus on 

determining the significance and rate of observed changes. Over the study period, a significant decline in both maximum 

and minimum temperatures during the Kharif (summer) season was observed, with rates of -0.080°C/year and -

0.090°C/year, respectively. Trend analysis of Kharif crops indicated a significant increase in the productivity of rice 

(0.046 t/ha/year) and pulses (0.020 t/ha/year), while maize showed a non-significant increase in productivity. In the 

horticulture sector, significant declines in both maximum and minimum temperatures were observed during the fruit-

setting stage in the temperate zone, suggesting climate-induced alterations across multiple phenological stages. 

Furthermore, in the sub-tropical region, a significant decrease in maximum temperature was recorded during the fruit-

setting stage. These findings indicate that over the past 27 years, climatic changes in the Sirmour district have had a 

generally positive impact on the productivity of most fruit crops, except guava, which exhibited a decline in yield. This 
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analysis highlighted the critical need for adaptive strategies in the face of evolving climate patterns to sustain and 

enhance agricultural productivity in the region. 
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1. Introduction 

 

The phenomenon of climate change is already 

affecting food security by raising temperatures, altering 

precipitation patterns, and increasing the occurrence of 

extreme events (Mbow, et al., 2019). Increased 

temperatures have been shown to cause heat stress in 

important crop species, which can impair photosynthesis, 

disrupt critical growth stages, and impede plant 

development as a whole (Ruchel, et al., 2020). In addition, 

elevated temperatures have been linked to an increase in 

pests and diseases, which in turn results in reduced crop 

quality and yield (Getahun, et al., 2022). The crop 

productivity is expected to reduce when rainfall patterns 

change and hot spells become more unpredictable, (Gora, 

et al., 2019).  

 

Himachal Pradesh is an important part of the 

Himalayas, and the mountain ecosystem is highly 

sensitive to climate change (KC, et al., 2022). Local 

studies on climatic trends conducted in several 

agroclimatic zones in Himachal Pradesh Himalayas have 

shown declining trends in rainfall while increasing 

maximum and lowest temperatures in the mountain state 

of Himachal Pradesh (Rana et al., 2012). Similarly, the 

farmers’ perceptions across different Agroclimatic zones 

on weather cycles with climate change in Himachal 

Pradesh also clearly described the validated change in 

climatic parameters causing a shift in crop production 

from crops that require high to low water. The               

study concludes that climate variability has a clear impact 

on crop productivity and increases in vulnerability in 

climate-dependent agricultural systems. (Rana, et al., 

2013).  Similarly, drastic climate change alters the 

progressive stages of pathogens in the agriculture sector, 

severely affecting crop growth and yields, as well as 

potentially increasing pest and insect populations, 

ultimately destroying overall productivity (Rao, et al., 

2019b). Also, the changes in climatic parameters in 

Himachal have indicated a decrease in water resources in 

the mountains during the past three decades impacting the 

assured irrigation channel (Rana, et al., 2014). Weather 

parameter forecasts were proven to be useful and 

profitable for agricultural decision-making, particularly 

rainfall and temperature forecasts proved to be 

advantageous in conserving irrigated crops (Rana et al., 

2013). 

 

The current study region contains a substantial 

component of the Himalayan ecosystem, and entirely 

Himalayan region is considered to be highly vulnerable             

to climate change (Gopirajan, et al., 2022). To                

examine the effect of major climate drivers                          

i.e., temperature and rainfall, a study was conducted in the 

Sirmour district of Himachal Pradesh to investigate                      

the impact on agriculture and horticulture crops. The  

study conducted for climate vulnerability in the 

Agricultural sector for the region concluded that the                

shift toward off-season vegetable production better  

control of diseases, insects, and pests and the 

implementation of adaptation measures to offset climate 

change can enhance climate resilience in mountain 

regions. (Rana, et al. 2021). 

 

2. Data and methodology 

 

2.1. Study area 

 

Sirmour is the southernmost district of Himachal 

Pradesh, in northern India. It is largely mountainous and 

rural, with 90% of its population living in villages. The 

district is headquartered in Nahan and lies between North 

latitude 31⁰ 01’00” to 30⁰ 22’00” and East longitude 77⁰ 

01’00” to 77⁰ 50’00”. The district has an inter-state 

boundary in the south with the states of Haryana and Uttar 

Pradesh and in the east with Uttarakhand (Fig. 1).  

 

2.2. Database  

 

The meteorological variables, i.e., temperature and 

rainfall, were collected from the India Meteorological 

Department (IMD), Shimla for the Sirmour district for the 

years 1995 to 2021. The data on acreage and production of 

horticulture and agriculture crops over the past three 

decades (1995–2021) was obtained from the Department 

of Economics and Statistics, Government of Himachal 

Pradesh. The agriculture data was categorized as Rabi 

(winter) and Kharif (summer) seasons, i.e., November to 

April and May to October, respectively. For horticultural 

crops, datasets were categorized into different 

phenological stages: pre-flowering, flowering, and fruit 

setting. The study examined thirteen fruit crops to assess 

the effects, including apple (Malus domestica), plum 

(Prunus domestica), peach (Prunus persica), apricot 

(Prunus armeniaca), pear (Pyrus communis), various dry 

fruits, guava (Psidium guajava), mango (Mangifera 

indica), orange (Citrus reticulata), malta (Citrus sinensis), 

galgal (Citrus medica), kagzi lime (Citrus limon), litchi 

(Litchi chinensis), and five agriculture crops viz., maize 

(Zea mays), rice (Oryza sativa), wheat (Triticum vulgare),


