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ABSTRACT 

The study has been undertaken with the objectives of finding the state of cropping system of a 

mountainous valley of Kashmir Himalayas by delineating the study region in to agro-climatic zones. In 

order to delineate the Lidder valley into different agro-climatic zones, biophysical attributes such as 

elevation, slope, elements of water balance, temperature, precipitation, soils, agricultural productivity and 

vegetation have been taken into consideration. The water balance was carried out based on Thornthwaite’s 

(1948) Book Keeping procedure and the moisture adequacy index was obtained based on Subramanyam’s 

(1963) model. The productivity has been measured based on Bhatia’s (1966) method. Based on the 

mentioned biophysical attributes the macro agro-climatic map was prepared and was later superimposed 

on the soil map of the concerned area and by this means four   macro and ten micro agro-climatic zones 

were obtained. 
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INTRODUCTION 
It is widely recognized that mountain regions include many of the world’s most sensitive ecosystems. 

They are particularly vulnerable as a result of their high relief, steep slopes, shallow soils, adverse climatic 

conditions, and geological variability (Sonesson and Messerli 2002).The Mountains being special regions 

from environmental, economic and cultural point of view, hence they need particular attention for their 

overall development. Mountains are the major source of the world’s fresh water resources.  The Lidder 

valley is primarily a mountainous region covering a total geographical area of 1272 km2 out of which 84% 

is under mountains.Agriculture plays an important role in providing food and income of the majority of 

the population of the valley. About 75% of the population depends on the agriculture. The location of the 

agricultural fields near the villages allows the farmers to have easy access to their fields. The majority of 

the farmers use modern techniques for agricultural operations and only 25% use traditional methods.  

The deforestation, population growth and increasing water demand have put stress on the water 

resources of the valley. According to local farmers gone are the days when the plain areas of the valley 

received heavy snowfalls. Now a days the plains in rare cases receive up to 12  inches of a major snowfall 

and sometimes the harshest period of the winter passes without any snowfall, and changes in trends of 

rainfall, cloud bursts, cloudy sky during the rising of paddy nurseries, unusual shift in snowfall timings, 

shrinking glaciers, rise of winter temperature and in addition a number of flash floods have occurred 

during past two decades due to extreme precipitation events in the Ladder valley, which are the clear 

indicators of the climatic change.  

To meet an ever-increasing demand for food the application of agro-climatic knowledge has been 

considered to be of great importance for better utilization of land. Agro-climatic study is of immense help 

in studying the cropping system of the mountainous regions. Mountainous areas display different picture 

of land use and cropping system from those of the plains. Proper agro-climatic zoning is of immense help 

for the agricultural development and can also assist the agriculturists and policy makers. Agro-climatic 

http://www.ijcrt.org/


www.ijcspub.org                                © 2022 IJCSPUB | Volume 12, Issue 3 September 2022 | ISSN: 2250-1770 

IJCSP22C1282 International Journal of Current Science (IJCSPUB) www.ijcspub.org 528 
 

knowledge helps to increase the agricultural productivity of an area. The agro-climatic zoning of the 

mountainous areas is very important so that specific programmes can be formulated to provide the most 

effective support to each zone.        

In India several attempts have been made to classify India and its states into different agro-climatic 

zones. The noteworthy work in this direction has been done by Subramaniam et.al (1984), 

Subarahmanyam, V.P. (1983), Chanda BN, Basu (1989), and Chowdhary C.R.The present study is the 

first of its kind in which the study on the impact of climatic change on the agro-climatic zones of the  

Lidder valley of Kashmir Himalayas has been carried out on the basis of elevation, slope, temperature, 

precipitation, soils, agricultural productivity, vegetation, and elements of water balance 

Study Area 
The Ladder valley lies between 33o48ʹto 34o 15ʹ North latitude and 75o5ʹ to 75o33ʹ East longitude. It 

comprises Pahalgam Tehsil and some villages of Bijbehara and Anantnag Tehsil of Anantnag District. The 

valley is 40 km away from the capital city Srinagar. The valley lies between the Pir Panjal range in the 

south and southeast, the north Kashmir range in the main Himalayan range in the northeast and Zanskar 

range in the northwest (Fig. 1). The Lidder valley is girdled on three sides by lofty ridges and the northern 

part of the Lidder valley in the interior has a concentration of high mountain ridges. The study region 

begins from the base of the Kolahoi and the Shishnag glaciers. The Ladder passes through a narrow valley 

below Pahalgam and debouches on to the wide alluvial fan near Aushmuqam. The Lidder forms a fertile 

valley in the plains. 

 

Fig. 1.  Locational Setting of the Lidder Valley 

MATERIAL AND METHODS 
 

The study is based on a detailed mapping of 1272 km2 of the area on the scale of 1:50,000 accompanied 

by systematic sampling. Results are based upon extensive field observation and intensive laboratory work. 

For comparative study, the climatic and agricultural data of different localities have been incorporated for 

a more comprehensive and solid investigation. The agricultural data used in the present work have been 

taken from the agricultural department and unpublished revenue records of revenue department, 

supplemented with field study. Hence, the study is both macro as well as micro in nature to reflect total 

agricultural scenario of region during the past two decades. The climatological studies carried over the 
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study area are limited, due to mountainous terrain. In the north rain-gauge and snow monitoring studies 

were carried for only short period. However, India Meteorological Station at Srinagar publishes detailed 

weather data of Pahalgam regularly. In the present study detailed meteorological analysis of Pahalgam has 

been carried out on the basis of daily weather data for the last two decades (1980-2000).The climatic 

water balance and its different components, like actual evapotranspiration, soil moisture utilization, soil 

moisture recharge, and water surplus and water deficit have been evaluated, by applying Thornthwaite’s 

(1948) Book Keeping procedure. To delinate the Lidder valley into different agro-climatic zones, various 

biophysical attributes have been taken in to consideration.  

The soil samples in the field have been taken from both irrigated and unirrigated fields. The more 

emphasis has been given to the upper layer being the feeding ground to the plants. The agricultural fields 

selected were not have been given the dosage of fertilizers and neither crops were standing at the time of 

sampling. The soil samples were taken from various villages belonging to different agricultural zones of 

diverse physiographic regions. In the flood plain the soil samples were collected  from the villages of 

Adar, Nanil, Kanalwan, Vedi, Adlash and Nambal, whereas soil samples in the basin floor were taken 

from the villages of Salia, Aushmuqam, Hassonoor, Kullar. Wularhama, Bedigam, Lagripora, Salar and  

Madlan and Batkot from mountain rim. 

RESULTS 

Physiographic characteristics 

Lidder valley is primarily a mountainous country and is confined in Pir Panjal extending from south to 

north and buttressing in the north with main Himalayan range and northeast with Zanskar range. Complex 

mountains, ranges, hills and valleys of various dimensions, distributed in an intricate manner in all 

directions of the main Lidder valley characterize the physiography. There are many important ranges some 

regional and some sub regional in dimensions, stranding the Lidder terrain and creating multitude of 

ecological areas. The altitude of the valley ranges from a minimum of 1590 to a maximum of 5500 m. The 

valley is drained by the principal Lidder River which originates from Kolahoi and Shishnag glaciers. The 

valley comprises 16 glaciers of about 52.2 km2 of area. Kolahoi and Shishnag are two major glaciers 

located at an altitude of 5000 m asl. The major part of the glaciated section of the valley is covered with 

the moraines arranged in ridges which are approximately parallel to the sides of the valleys. The moranic 

ridges stretch from Ganshibal terminus to Kolahoi and Shishnag snouts. Lidder River from its source and 

down to its confluence at Gour constituted a fluvial landscape. The valley constituted four physiographic 

regions of flood plain, basin floor, mountain rim and high Himalayan flank. These regions are crisscrossed 

by Kolahoi River and Shishnag River and its hanging valleys, streams and large number of Govt. and 

private canals. 

Meteorological observations 

 

It is vital to monitor the climatic conditions of the mountainous regions because these areas are 

considered to be the early indicators of climatic change. The location of the Lidder valley at higher 

altitude and enclosed with mountain ranges gives distinctive characteristics within its own climatic 

peculiarities. The atmospheric conditions of the valley are controlled by altitude, latitude, complex terrain, 

vegetation and western depressions which visit the valley during the winter months. The valley 

experiences diverse climatic conditions ranging from cold arctic in the north, moist sub humid in the mid 

valley and humid climatic condition along the plain region. Wide variations are observed in temperatures 

at different altitudes of the valley. January and February are the coldest months whereas June, July and 

August are the hottest months. The heavy snowfalls in winter months are common phenomena in the 

higher reaches of the valley and the agricultural activities therefore remain suspended. March is the 

rainiest month of the year and the highest amount of rainfall and rainy days are observed in this month. 

Temperature 

As far the study of climate of an area is concerned, the temperature holds a key position, because it 

determines the character of local weather. In the study region, the climatological data of four stations have 

been obtained to study the temperature conditions of all months. The study area experiences very low 

temperature as compared to plain areas of Kashmir. January is the coldest month of the year. In this month 
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the mercury falls down up to -18oC on a particular night. The mean monthly temperature of January & 

February varies between -13.2oC to 6.4oC. From March, the temperature values start increasing 

progressively. This condition continues up to June. The month of June, July and August are considered as 

the hottest months of the year. The average mean monthly maximum temperature in these months ranges 

between 24.4oC to 25.4oC and the mean minimum temperature of the coldest months fluctuates between -

7.4oC to -1.4oC at Pahalgam (Table 1). In the study region there is an increasing trend of night temperature 

from April to August. From August both the maximum and minimum temperature starts decreasing. The 

highest extremes of temperature in the study region occur in the months of June, July and August and the 

lowest extremes of temperatures occur in the month of January and February. The highest extreme value 

of temperature in the region is 32.6oC, which was recorded on 2nd of August 1990. The lowest value of 

temperature in the region is -18.6oC which was recorded on 11th of January 1986. The variability in 

extremes of temperature ever recorded during the past two decades has been due to extreme western 

disturbances that cause cold wave conditions in the study region due to its mountainous terrain. According 

to India Meteorological Department, Kashmir valley has shown rise of 1.45oC in average temperature and 

maximum temperature has increased by 0.5oC per-year in Kashmir valley. The temperature in Kashmir 

during winters, as per official figures, now happens to be above average weather temperature, with the 

Valley recording lesser snowfall even in hilly areas. During the past several decades the Lidder valley has 

shown rise of 1oC in average temperature. 

Precipitation 

The study region receives precipitation throughout the year. The rainfall shows a regular increasing 

trend from southern flood plain to the northern mountainous area. This is mainly due to variation in 

altitude, topography and vegetation and the western depressions which frequently visit the valley during 

the winter months. The mountains are the major topographic obstacles to weather systems and prevent the 

regular air flow between the low land and high land areas of the region and leads to the difference in 

moisture content. The agricultural activities remain suspended during the winter season due to snowfalls. 

The peak precipitation events in the study region in basin floor ranges between 34.2 - 137.53 mm, as 

against to 25 -75 mm in the flood plain (Table 2). The tendency of precipitation leads to large number of 

storms each year, sometimes with intensive rainfall episodes have considerable geomorphic significance, 

especially in terms of production of debris flow and catastrophic mudflow in the Lidder valley at higher 

altitude. The high precipitation during the winter is dominated by the western disturbances in the vicinity 

of Pahalgam and in the higher reaches of the Ladder valley. The winter and spring are the rainy seasons. 

The rainfall recorded during these seasons at Pahalgam has been 72 percent of the annual rainfall, whereas 

the Anantnag receives 68.4 percent of annual rainfall in these seasons.  

The valley receives precipitation both in the form of snow and rain. The rainfall is overwhelmingly 

concentrated in the winter and spring months. The Table 2 displays monthly average rainfall of the 

selected stations. The annual rainfall shows a regular increasing trend form south to north. The total 

number of rainy days on one hand at Anantnag shows a steady increasing trend from 48.6 during 1980-84 

to 56.2 during 1985-95 and on the other hand the total number of rainy days at Pahalgam shows a 

declining trend form 96 during 1979-83 to 87.2 during 1989-98. 

The study area receives less snowfall now a day’s even the harshest forty day winter passed without 

any precipitation during 2016 and 2017. December and January which ideally are considered as peak 

winter months are receiving less precipitation as compared to usual snowfall months of February and 

March. The conflicts sometimes among the formers over water sharing during the peak periods of 

irrigation clearly show the region is witnessing shift in snowfall timings, which are clear indicators of 

climatic change.   
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Table 1. Mean Monthly max. and Min. Temperatures of Selected Sites of the Lidder Valley 

Month  

Pahalgam 

(1979-2000) 

Temperature 

(oC)Max. 

Min. 

Aru(1973-

1980) 

Temperature 

(oC) Max 

Min 

Pharsulan 

(1973-1980) 

Temperature 

(oC) Max 

Min 

Chandanwari 

(1973-1980) 

Temperature 

(oC)Max 

Min  

January   3.5 -7.4 1.9 -12.3 4.2 -10.9 3.1 -1.7 

February 5.9 -5.2 3.1 -13.2 5.6 -11.3 4.2 12.6 

March 10 -1.4 11.9 -4.7 12.9 -3.5 12.2 -4 

April 16.7 2.6 16.8 1.1 18.8 2 17.7 1.7 

May  20.7 5.2 20.9 3.2 23.9 3.8 25.1 3.6 

June 24.4 7.8 24.6 3.9 29 4.2 26.4 4.7 

July 25.4 12.2 23.4 5.8 26.3 8.2 25.2 6.8 

August 25.4 12.3 22.2 5.6 24.7 7.6 23.8 6.1 

September  23.7 8.2 20.2 4.9 22.3 5.7 21.4 5.2 

October 18.7 2.6 15.4 -4 17.1 -1.4 16.9 -3.2 

November 12.7 -1.6 9.8 -8.6 12.4 -5.8 11.7 -7.1 

December 6.4 -4.1 2.2 -11.2 4.9 -8.1 4.5 -10.4 

Source: India Meteorological Station Srinagar  

 

Table 3. Lidder valley monthly average rainfall of the selected stations 

Month 

Anantnag 

Rainfall(mm) 

(1980-2000) 

Pahalgam 

Rainfall(mm) 

(1979-2000) 

Aru 

Rainfall(mm) 

(1973-1980) 

Pharsulan 

Rainfall(mm) 

(1973-1980) 

Chandanwari 

Rainfall(mm) 

(1973-1980) 

January   37.41 90.7 172 135 146 

February 74.6 98.8 84 82 92 

March 110.13 214.9 153 136 126 

April 84.4 133.37 122 105 100 

May  77.4 125.14 105 94 98 

June 38.7 81.17 194 167 170 

July 49.1 102 99 82 88 

August 59.1 101.8 86 73 74 

September  22.9 64.82 34 18 17 

October 30 52.05 16 14 15 

November 19.7 46.47 8 6 6 

December 28.12 74.6 164 115 122 

Source: India Meteorological Station Srinagar  and Rain Gauge Station Anantnag.  

Soils 

Soils of the region can be conveniently divided into glacial soils, immature mountain soils, basin floor 

soils, and soils of flood plain. Mountain soils are mostly confined along the highland of the region. These 

soils are deficient in bases and are mostly acidic. This is primarily attributed to extensive weathering 

caused by thermal variation. The highlands have developed a very thin soil profile and soils are very 

immature. In the highlands there are small valley basins where the thick soil layer is developed due to high 

humus content. The soils of this group are mostly sandy in nature produced by sesoxide and are skeletal in 

nature. Glacial soils extend from the present day snout of Ladder glaciers to post terminus of glaciers. 

These soils are primarily composed of morainic matter having unassorted  sediments ranging from clay to 

boulder. Most of the morainic soil has stabilized during Pleistocene time and have produced two types of 

soils meadow soils and alpine humus soils. The morainic soils are found within the main valleys as well as 

hanging valleys of the mountain. The morainic material is heterogeneous in nature with sand, silt and clay 

as fine particles and large boulders and pebbles as coarse sediments. The meadow soils are mainly 

confined near the tree line and have produced large pasture lands rich in nutrient content most favourable 

for cattle grazing in summer season, such type of soils are further helped in their growth by organic 

matter.  

The basin floor soils are Pleistocene and post Pleistocene deposits. The soils of this group are classified 

as udalfs and orchrepts. These soils have medium fertility status and are yellowish brown to very dark 

brown in colour. The valley contains a wide variety of textural classes. The dominant in the basin floor are 

silt clay loam, clay loam and silt loam. The flood plain area is the largest fertile stretch of low land 
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confined within the elevation of 1591 to 1750 m. The soil of this physiographic region is mostly 

transported which have been brought down by the principal Lidder River and deposited in the plains.. 

Water balance 

Water balance is of immense help in minimizing loses and maximizing the utilization of water. It is like 

a financial statement, which gives an account of water added, removed or stored in a given volume of soil. 

Water balance is an important and powerful tool for practicing scientific irrigation. For the study of water 

balance of Lidder basin mean monthly climatological data have been taken for the analysis of various 

components which are important for crop planning like moisture index, moisture adequacy index, water 

deficit, water surplus etc.  

Potential Evapotranspiration (PE) 

PE is the maximum rate at which water is lost to the atmosphere from a dense vegetation cover that 

has been supplied with all the moisture it can use. The PE of the different stations of the study 

region has been calculated based on temperature data of Pahalgam, Aru, Pharsulan and Anantnag. 

The annual potential evapotranspiration in the study region varies between 928 mm at Pahalgam to 

1366 mm at Aru. The highest value of PE  observed in the region is due to increase in temperature 

and decrease in precipitation. 

Water deficit (WD) 

The amount of water by which the actual evapotranspiration and the potential evapotranspiration 

differs in any month is known as water deficit (WD). The knowledge of WD is essential for agricultural 

planning. The water deficit months in the study region occurs from May to November with the exception 

of Pahalgam where it is experienced from June to November due to the abundance of vegetal cover and 

increase in average temperatute. The annual water deficit in the region varies from a minimum of 143 mm 

at Pahalgam to a maximum of 469 mm at Anantnag (Tab.3 and 4). The high water deficiency at Anantnag 

is mainly due to high temperature. 

Water Surplus (WS) 

The average amount of monthly water surplus in the study region varies from 2 mm to 227 mm and the 

annual average amount of water surplus varies between 390 mm at Anantnag to 618 mm at Pahalgam. The 

water surplus of high altitude areas is higher than plain region. The high water surplus of the northern area 

is mainly due to more  precipitation. In the study region the months of December, January, February, 

March and April reflects the high water surplus. At high altitudes the water surplus ranges between 2 to 

227 mm, whereas at lower altitudes in the plain region of Anantnag, it ranges between 13 to 16 mm. 

Index of humidity 

The index of humidity (Ih) is the percentage ratio of water surplus to water need. It helps to determine 

the climate of the region, whether moist or dry. The humidity index of the Anantnag, Pahalgam, Aru and 

Fhirsulan are 35.94 and 66.59m percent respectively. The computed values show that all the stations have 

a positive index of humidity.  
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                            The Water Balance Computation of different Stations of Lidder Valley 

 

 

                                                             STATION ANANTNAG  

Table 3. 
Item  Jan Feb Mar Apr May Jun Jul Aug Sep. Oct Nov Dec Annual  

PE 6 9 29 69 120 185 194 187 142 85 38 11 1085 

P 39 84 135 82 58 44 52 77 53 7 8 41 680 

P-PE 33 75 106 13 -72 -141 -142 -110 -89 -78 -30 30  

APWL - - - - -72 -213 -355 -465 -534 632 -662 -  

∆ST 0 0 0 0 -60 -71 -35 -14 -7 -4 -2 193  

ST 200 200 200 200 140 69 34 20 13 9 7 200  

AE 6 9 29 69 118 115 87 91 60 11 10 11 616 

WD 0 0 0 0 12 70 107 96 82 74 0 0 469 

WS 33 75 106 13 0 0 0 0 0 0 163 163 390 

la= 43.23%  lh= 35.94%     im = 10     lma = 56.77% 

 

STATION PAHALGAM 

Table 4 
Item  Jan Feb Mar Apr May Jun Jul Aug Sep. Oct Nov Dec Annual  

PE 2 7 9 62 118 159 160 153 133 85 31 9 928 

P 149 108 236 126 115 59 101 109 97 20 29 96 1245 

P-PE 147 101 227 64 -3 -100 -59 -44 -36 -65 -2 87  

APWL - - - - -3 -103 -162 -206 -242 -307 -309 -  

∆ST 0 0 0 0 -3 -79 -33 -19 -13 -19 0 166  

ST 220 220 220 220 217 138 105 86 73 54 54 220  

AE 2 7 7 62 118 138 134 128 110 74 29 9 86 

WD 0 0 0 0 0 21 26 25 23 46 2 0 143 

WS 147 101 227 64 0 0 0 0 0 0 0 79 618 

Ia = 15.41% Ih =66.49%  Im =57.34    Ima = 88.36 

 

                                                               STATION PHARSULAN 

                                                                              Table 5 
Item  Jan Feb Mar Apr May Jun Jul Aug Sep. Oct Nov Dec Annual  

PE 3 6 35 103 168 250 208 174 125 68 32 5 1177 

P 135 82 136 105 94 167 82 73 18 14 6 115 102 

P-PE 132 76 101 0 -74 -83 126 -101 -107 -54 -26 110  

APWL - - - - -74 157 283 -384 -491 545 -571 -  

∆ST 0 0 0 0 -63 -49 -47 -23 -14 -6 -2 204  

ST 220 220 220 220 157 216 129 96 32 20 8 220  

AE 3 6 35 103 157 216 129 96 32 20 8 5 810 

WD 0 0 0 0 11 34 79 78 93 48 24 0 367 

WS 132 76 101 2 0 0 0 0 0 0 0 94 405 

la= 31.18%  lh= 34.41%           Im = 14.56     lma = 68.82% 

                                                                                  STATION ARU 

Table 6 

Item  Jan Feb Mar Apr May Jun Jul Aug Sep. Oct Nov Dec Annual  

PE 1 3 53 115 198 276 253 193 158 85 30 1 1366 

P 172 84 153 122 105 194 99 86 34 16 8 164 1237 

P-PE 171 81 100 7 -93 -82 -154 -107 -124 -69 -22 163  

APWL - - - - -93 -175 -329 -436 -560 -629 -651 -  

∆ST 0 0 0 0 -76 -45 -50 -18 -14 -4 -2 209  

ST 220 220 220 220 144 99 49 31 17 13 11 220  

AE 1 3 53 115 181 239 149 104 48 20 19 1 933 

WD 0 0 0 0 17 37 104 89 110 65 20 0 442 

WS 171 81 100 7 0 0 0 0 0 0 0 46 405 

Ia = 29.65%      Ih =32.35%     Im =10.23      Ima = 68.30 

PE = Potential Evapotranspiration; P= Precipitation; APWL = Accumulated Potential Water Loss;  ∆ST = Change in Soil 

Storage; AE= Actual Evapotranspiration; WD = Water Deficit  WS= Water Surplus; la= Aridity Index ; Ih= Humidity Index ; 

Im = Moisture Index; Ima= Moisture Adequacy Index 
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Moisture Index 

The Moisture Index has been computed by using the equations: 

 Im =      100 S – 60 D 

                           N 

   Or  Im  =       Ih – 0.6 la 

     Where Im is the moisture index 

S is the annual water surplus 

D is the annual water deficit  

And n is the annual water need 

Ih= humidity index 

Ia= aridity index 

The moisture index indicates how wet or dry a given region is. It was devised by Thornthwait (1948). 

The positive values of moisture index signify moist climate and negative values indicate dry climate. The 

two important elements based on which the water balance of a place is evaluated are precipitation and 

temperature. The variations between these parameters play a significant role in retaining the soil moisture 

and therefore are related to water problem of any region. It is clear from the analysis that the basin has 

humid (B2) and moist sub-humid (C2) type of climate. The moisture index of the region is a 57.34 mm at 

Pahalgam and as low as 10 mm at Anantnag. 

Moisture Adequacy Index 

The index of moisture adequacy (Ima) is an important derivate element in the water balance study and 

it is the percentage ratio of the AE to PE. This parameter helps to know the planning of successful 

agricultural operations and cropping pattern. According to Subramaniam (1963) the region with Ima value 

more than 40 percent is favourable for crop culture. The moisture adequacy index of the valley ranges 

from 56.77 percent at Anantnag to 88.36 percent at Pahalgam (Table 3  and 4). The analysis of all the 

stations revealed that the moisture adequacy index of the region is highly suitable for crop cultivation. 

Agricultural Productivity  

Agricultural productivity is a multi-dimensional concept, which includes technological advancement, 

effective management of available resources and organizational set up for the agricultural production. 

These factors in turn affect relative production in any region (Shafi, 1984). The agricultural productivity 

not only helps to increase the food supply for the growing population, but also helps to raise the standard 

of living of the people. The agricultural productivity of a region depends on several factors like fertility 

and water holding capacity of the oil, intensity of rainfall, depth of water table, and method of cultivation 

and irrigation facilities. Among several social factors contributing to low productivity the lack of irrigation 

is important and among physical factors affecting crop production rainfall is the most important one. 

Bhatia’s (1966) productivity method has been used for measuring the agricultural productivity of the 

valley. 

On the basis of the above method, it is found that there is a significant variation in the productivity 

within the region. The variation ranges from a minimum of 93.26 in the Batkot agricultural zone to a 

maximum of 111.34 in the Mattan agricultural zone. 

DISCUSSION 

Lidder valley is a mountainous region having only 9% of area for cultivation of crops, though the area 

is an important resource base of the region as the landscape produced has a beautiful scenic nature that 

attracts millions of tourists. Secondly the region has water related resource in the form of Lidder River, 

which is a potential base for agricultural development. Northern Lidder valley comprises nearly 17 

glaciers and covers an area of about 52.2 km2. Kolahoi and Shishnag are two major glaciers located at an 

altitude of 5000 m. Both these glaciers and their hanging glaciers are located in the cirque basins of East 

and West Lidder valley. Presently there are 6 glaciers in the West Lidder valley and 7 glaciers in the East 

Lidder valley and are considered as future water banks of the Lidder River. Lidder River has produced a 

large flood plain in the lowlands adjacent to river terraces. The physical conditions of this region permit 

the cultivation of rabi& kharif crops in certain periods of the year, because the agricultural activities 

remain suspended during November to April due to snowfalls and intense cold  in the valley. The mercury 
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falls up to -18oC on a particular day during this period and hence the agricultural activities are not 

possible.        

The agricultural land is determined by climate and the availability of water. Among several factors 

contributing to low productivity, lack of irrigation is the most important among social factors and rainfall 

among physical factors affecting crop production. The seasonal snow is the main source of irrigation 

during the early periods of the kharief cropping season of the valley. The low precipitation sometimes in 

the winter season causes scarcity of irrigation during the early periods of the summer season and therefore, 

the kharif crops have to depend on the rainfall and the conflicts among the farmers occur over water 

sharing. The early snowfall sometimes delays the harvesting of the kharif crops and during the winter 

season late snowfall disrupts the agricultural activities of the spring season. Currently the spread of rice 

blast disease caused by Magnaportha grisea is a serious problem in the valley and its breakout is due to 

prevailing low temperature at specific growth stages of the rice crop.   

    The rice straw is the main feed after harvest in the agricultural zone of the basin floor and flood plain. 

The rice straw is also mixed with manure to charge the agricultural fields as an organic fertilizer in the 

agricultural of Mattan, Srigufwara, Zirpora, Aushmuqam and Wularhama; whereas in the agricultural zone 

of Batkot maize straw is the main feed and when mixed with manure is considered as chief organic 

fertilizer. The rice and maize straw is carefully stored as it is considered the best fodder for the cattle 

during the winter season. The high yielding varieties generally grown in the flood plain are K39, K448 

and K343 and at the higher altitudes K332, K78 and K334 are grown. The other varieties used in the 

region are K39, China 1039, K78, China 1007 and K32. The fertilizers used in the region are 6.60Kg of 

urea, 5-7½ kg of DAP and 6-6 ½ kg of MOP per kanal given to rice pants at different periods during its 

cultivation. 

In the present study, the agro-climatic zones of the Lidder valley have been delineated based on 

biophysical attributes such as elevation, slope, temperature, precipitation, soils, agricultural productivity, 

vegetation and elements of water balance: moisture index, humidity index, water surplus, water deficit and 

moisture adequacy index. Based on the mentioned biophysical attributes the agro-climatic map   was 

prepared and was   later superimposed on the soil map of the concerned area and thereby four macro and 

nine micro agro-climatic zones (L1,SL,L2,SL,CL,SCL ,SCL,MS and GS) were obtained. 

Flood Plain Alluvial Zone 

    This macro agro-climatic flood plain alluvial zone extends between the 1590 m to 1750 m. Two micro 

agro-climatic zones of L and SL  are dominated by loam and silt loam soils. It has a gentle slope of below 

5o and is an aggradational tract confined to the southern section of the Lidder valley. This agro-climatic 

zone is an outcome of sediments brought down by the Lidder River. It has a low dissection and 

ruggedness indices. The slope does not face any serious problem of soil erosion. This zone has an annual 

renewal of its fertility by fresh deposition of sand, silt and clay. Loam soils cover an extensive area of the 

zone, whereas the silt loam is located in north western section. The soils are deep to very deep, having 

high permeability and are slightly acidic to alkaline in character. The soils of this zone are alluvial in 

nature and high turnout of crops is observed. The soils are rich in micronutrients and have high NKP 

Statius. The zone experiences humid type of climate. The mean maximum and minimum temperature 

ranges between 7.8 oC to 28.0oC and –2.06oC to 16.4 oC respectively. June, July and August are the hottest 

months in which the mercury raises up to 33oC in a particular day. The January and February are the 

coldest months in which the mercury falls below freezing point and the precipitation is mostly in the form 

of snow. The moisture adequacy index of this zone is 56.77%.The annual water surplus and water deficit 

are 390 and –469 mm respectively. About 75 percent area of this zone is cultivated. The agricultural zones 

of Mattan, Srigufwara and Zirpora are located in this agro-climatic zone. The productivity index of 

different agricultural zones of this agro-climatic zone ranges from a minimum of 110 to a maximum of 

111.34. Both kharif and rabi crops are cultivated and crops are grown mostly in the irrigated areas. The 

major food crops grown during the kharif season are rice, maize and pulses. Rice is the staple food crop of 

the zone.  A variety of vegetables are also cultivated in this agro-climatic zone. Almost every household 

devotes some land for home garden and owners consume the 90% of vegetables. Mustard and fodder are 

the dominant crops of the rabi season. The most remarkable feature of this agro-climatic zone is that the 

net area sown has displayed a positive change of 0.57 to 3.75% during the period of 1984-2004. The 

average yield per hectare has been 48.42 qtls during 2003-04 in contrast to 41.42 qtls in 1983-84. The 

region has experienced a change of seven qtls per hectare during the past two decades. According to local 
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farmers gone are the days when the plain areas of the valley received heavy snowfalls. Now a days the 

plains in rare cases receive up to 12  inches of main snowfall and sometimes the harshest period of the 

winter passes without any snowfall. 

Basin Floor Silt Clay Loam Zone 

The agro-climatic zone basin floor silt clay loam zone extends between 1750m-2000m.This agro-

climatic zone constitutes the middle section of the valley. It occupies the micro agro-climatic zones of L, 

SL, CL and SCL. This agro-climatic zone is surrounded by Pir Panjal range in the east and Zanskar range 

in the northwest. Dissection and ruggedness indices are moderate and the slope ranges between 5-10o. 

This region faces problem of soil erosion, particularly along the riverbanks, which get momentum during 

the rainy season. Wide gravely channels are found in the gentle sloppy areas of this zone. The agricultural 

zones located in this agro-climatic zone are Aushmuqam, Salia, Wularhama and southern part of Batkot. 

This Agro- climatic zone is located in basin floor and the lower section of the mountain rim. According to 

Thornthwait (1948) climatic classification, this agro-climatic zone has the sub humid type of climate. The 

average monthly rainfall and mean annual precipitation during 1980-2000 ranges between 46.37 to 214.9 

mm and from the minimum of 370 mm to a maximum of 985 mm respectively, whereas the mean   

maximum    and     minimum     temperature     ranges    between   3.5  oC  to   25.4 oC and – 7.4 oC  to 

12.13 oC respectively. The temperature rises up to 32 oC at a particular day at Pahalgam. The lowest ever 

recorded temperature has been -18 oC.  The January and February are the coldest months. This agro-

climatic zone has the aridity index, moisture index and humidity index of 15.41%, 57.34% and 66.49% 

respectively. The annual potential evapotranspiration is 928 mm and the monthly potential 

evapotranspiration ranges between 2 to 160 mm. The zone has the moisture adequacy index of 88.36 

percent. The annual water surplus and water deficit are 618 and –143 respectively. The soils are udalfs and 

orchrepts and the texture of the soils is loam, clay loam, slit loam and silt clay loam. In this zone both 

kharif and rabi crops are grown. The dominant crops of the kharif season are rice, maize, pulses and 

vegetables, whereas in the rabi season mustard and fodder are the major crops. The productivity index of 

this zone ranges from a minimum to a maximum of  93 to 97.42. With almost negligible irrigation 

facilities in the pulses and maize cropped area and some pockets of paddy cultivated areas in different 

agricultural zones, the rain water shortage often lead to moisture stress causing substantial reduction in 

crop field, especially in the higher areas of the valley having unsuitable terrain for irrigation and hence 

any small negative deviation of rainfall from the mean is detrimental for the production of these crops. 

s  
Fig.2 Agroclimatic zone of Lidder Valley  
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Mountain Rim Glacial Soil Zone 

The mountain rim glacial zone  is located in the northern area of the study region and extends 

between1200 – 2500 m. The slope   of this zone varies from 10o – 25 o. It occupies the micro agro-climatic 

zones of SCL and GS. This agro-climatic zone has high dissection and raggedness indices. This zone has 

numerous rills and gullies. The dissected and undulated topography restricts the agricultural practices up 

to limited areas. This zone comprises mainly forests and with increasing elevation summer grazing lands 

are present. At some places maize is cultivated near the river banks. The northern part of the Batkot 

agricultural zone is located in this zone (Fig.2). The monthly rainfall of the zone varies between 6 to 194 

mm. The mean maximum and minimum temperature ranges between 2.26 oC to 26.3 oC and –13.2 oC to 

8.2 oC respectively. The annual potential evapotranspiration ranges between 1177 to 1366 mm.  The 

available moisture adequacy index ranges between 68.30 to 68.62 percent. The annual water surplus is 

405 mm and the annual water deficit varies between –367   to – 442. The soils observed in this agro-

climatic zone are shallow to deep and are excessively drained. Orthents and udolls are the predominant 

soils of this zone. The soils are loamy in texture. The fertility status of the soils is low. The soils have high 

organic carbon due to the presence of coniferous forests. The soils become immature as the altitude rises. 

Only the kharif crops are grown in this zone. Maize is the staple food crop and is cultivated in rain-fed 

conditions along with pulses. This zone comprises mostly the unirrigated portion of the foothill region 

inhabited mostly by low income farmers. The impact of climatic change disturbs mostly poor  people who 

are not regarded as major agents of climatic change. 

High Himalayan Flank Mountain Soil Zone 

This agro-climatic zone extends between the altitude of 3000-5500 m and covers an extensive area and 

has a special coverage of the northern section of the Lidder valley. This agro-climatic zone occupies the 

high Himalayan flank and most part of mountain rim of the study area and covers an extensive area of 

(710 km2) of area of the study region. The slope of the zone is of above 30o and occupies two micro zones 

of MS and GS. The dissection and ruggedness indices are very high. The precipitation mostly falls in the 

form of snow. During winter, the snow falls up to 3-6 m and the temperature mostly remains below 

freezing point. The snow cover persists for 8 months of the year. It is a zone of long winters and short 

summer seasons. Nowadays the valley glaciers are displaying  negative mass balance because of less snow 

accumulation. The fig.3 and 4 shows the marked retreating trend of  snout position of the Kolahoi glacier 

during 20013 to 2015, which clearly displays  impact of  reduced  precipitation  and increase of  

temperature on the health of the glacier.   

                                                                                                                        

          
Fig.3. Receded snout of Kolahoi glacier  2015          Fig.4. The Overview of  Kolahoi Glacier  Snout  

Position 2013 Taken by the Author.  
The soils are immature and deficient in micronutrients. This agro-climatic zone is largely occupied by   

immature mountain soils and glacial soils. The soils are strongly acidic in character. The main peculiarity 

of this agro-climatic zone is high relative relief and immature soils and so the only variety of grasses 

which sustain the harsh climate, grow in this zone. The climate and edaphic conditions favour the growth 

of a variety of temperate and alpine grasses. The grasses are very nutritious and are considered best for 

cattle grazing. These meadows are of great economic significance to the Gujjars and Bakarwalls, who 

cross the Pir Panjal range with their herds of goats and sheep and mix with the local shepherds fervently 

and proceed to the higher reaches of the valley. This agro-climatic zone is very important because it 

covers the large number of glacers, which are the future store houses of water of the region. The zone  is 
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mainly confined in the form of meadows and merges like Satlanjan, Liddarwat, Chandanwari and Zajpal. 

The very steep slope of this macro agro-climatic zone remains covered with snow for most of the year, 

which is the source of river water. Large snowfields in the form of glaciers cover most of the protected 

parts of this zone. These glaciers are the main water banks of Lidder River. They provide water in the 

form of glaciers melt to the different tributaries and distributaries of Lidder River and are the main source 

of irrigation, generation of hydroelectric power as well as water for human consumption.  

 

CONCLUSION 

The climatic conditions of the mountainous areas are considered as the early indicators of the climatic 

change. The rapid  shrinking of glaciers and receding of glacier snouts, rising temperatures, severe hail 

storms, extreme precipitation events, change in trends of rain fall, unplanned urbanization, encroachment 

of wetlands, weather inconsistencies during seed germination of paddy plants, rice blast disease and rapid 

deforestation in addition increasing and decreasing number of rainy days and higher values of 

evapotranspiration  rates in the plain and mountainous areas respectively shows that the valley is 

vulnerable to climate change uncertainties which are likely to become more common and more intense in 

future and will affect food production, water resources, biodiversity and livelihoods of the people of the 

valley. There is an unusual shift in snowfall timings. December and January which are ideally considered 

as peak winter month are receiving less precipitation as compared to usual snowfall months of February 

and March. The conflicts over water sharing during the peak periods of irrigation clearly shows that little 

amount of precipitation is likely going to hit agricultural activities badly in the valley. Agriculture is 

considered one of the most vulnerable systems to climatic change. The present study will increase the 

ability of the policy makers for the formulation of the appropriate development policies based on the 

availability of proper information on each agro-climatic zone and will assist in carrying out such studies in 

the future. 
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