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Preface


Agriculture is determined by the climate. In other words, climate is the key factor in any operation of agricultural production right from field preparation to marketing. The success and failure of farming is closely associated with the prevailing weather conditions. Hence, it is possible to optimize the farm production by adjusting the cropping patterns and agronomic practices to suit the climate of an area if we have a fairly good knowledge about the agro climatic regions of our country. Closely related are the division of agro-ecological regions of our country. In many instances these divisions may be same or very similar. Therefore, the reader is advised to study the booklet 534 on "Agro-ecological Regions of India". So by knowing climate of a particular area, it would be possible to plan the production strategies suitable to that area in a better way. This booklet provide useful information and list of different agro-climatic regions of the country.

Dr. K .T. Chandy, Agricultural & Environmental Education

I. Introduction


Agro-meteorology, abbreviated from Agricultural Meteorology and also referred to as Agro-climatology, has been defined in several ways. The name itself implies that it is the study of those aspects of meteorology which have direct relevance to agriculture. Agrometeorology puts the science of meteorology to the service of agriculture, in its various forms and facets, to help the sensible use of land, accelerate production of food and to avoid the irreversible abuse of land re- sources.


The task of an agrometeorologist is to apply every relevant meteorological skill to help the farmer to make the most efficient use of his physical environment for improving agricultural production both in quality and quantity .


To have a better understanding of the agro-climatic divisions of India the reader is advised to study also the booklet No. 534 on "Agro-ecological Regions of India".

II. Climatic Divisions of India


To work out the suitable cropping plan for field crops in different agro-climatic regions of the country, it is essential to .know how the country is divided into homogeneous climatic regions. Sub-divisions can be formed on the basis of (a) potential evapo-transpiration, or on the basis of the (b) periodic occurrence of temperature conditions favourable for the growth of annual crops.

A. Based on potential evapo-transpiration


Under this climate has been classified on the basis of potential evapo-transpiration which represents a climatic index of plant development and a heat index of the agro- climate, soil moisture supply, plant cover and soil management. Among these, first two are of far greater importance than the other factors. According to this classification, the country may be divided into four climatic regions, as detailed in table

Table 1 : Climatic divisions of India based on Heat Index and moisture supply

	Sl.No
	Climatic type
	Index or potential Evapo- transpiration
	Region & State covered

	1
	Arid
	-40 to -60
	West Rajasthan

	2
	Semi arid
	-20 to -40
	Northern & Eastern Rajasthan, Gujarat, Marathwada, Mysorte, Rayalaseema, Punjab, Delhi, Western U.P

	3
	Sub-humid
	-20 to +20
	Central U.P, Western & Central M.P, Vidarbha, Eastern U.P, Bihar, Sub-mountain tracts of U.P, H.P., West Bengal and nilgiri

	4
	Humid
	+20 to 100
	Konkan, Kerala, Coastal Madras, Assam, Orissa, West Bengal, Eastern M.P and coastal Andhra Pradesh


Each of these regions are further explained.

1. Arid region


In the arid region, the rainfall is below 30 cm and fluctuation in rainfall is of the order of -49 per cent. One in every five is extremely lean year and one in five has abundance of rainfall. In other years the precipitation approaches normal but the distribution of rainfall is extremely uncertain even in the rainy season. Drought resistant types of crops like jowar, bajra etc. are grown during the monsoon season. Production of crop is extremely precarious. A good crop may be expected once in five years, the rest are usually below normal.


Climatically, the area is more suitable for production of livestock than for cultivation of crops. It is presumed that by adaptation of better standards of livestock feeding and improving cattle management practices, greater return can be achieved. This will require introduction of improved methods of grass land management and readjustment of cultivation of crops supplementary to livestock production which will result in a more stable form of land use than hitherto.

2. Semi-arid zone


This is the dry farming region of the country and roughly covers an area of 77 million acres. Except in the Punjab and Western Uttar Pradesh, there are large scale irrigation projects to provide protective irrigation to the crops. The cultivated crops else where have to depend largely upon the erratic monsoon rains which occur within the specified periods. As the coefficient of variation of rainfall is 15-25%, there occurs wide variations in the yield of crops grown under unirrigated conditions. The important crops grown in this region are millets, ragi, cotton, groundnut, castor and linseed. Evolving drought resistant strains of crops is the most fruitful line of research. Introduction of such strains obtaining maximum population, efficient use of soil moisture and application of fertilizers are important for increased crop production.,

3. Sub-humid zone


This climatic complex consists of temperate sub-tropical conditions. The region is important for the production of wheat, rice, sugarcane, jowar, arhar, maize and mustard. This region is potentially very productive. Rains may occur often. The coefficient of variation of rainfall is less than -20 per cent. By proper management of land, water and cropping the yields can be appreciably stepped up. Introduction of short duration varieties of crop, application of organic manures to increase moisture holding capacity of the soil and judicial application of fertilizers and proper management of land are essential to increase crop production in these regions.

4. Humid zone


This represents conditions of tropical crop cultivation which mostly cover hot humid conditions. Due to heavy rain- fall the soils are either neutral or acidic in nature. In southern India, humid zone receive more than 80 inches of annual rainfall. The coefficient of variation of rainfall is less than 15 per cent. The conditions for crop production are most stable in this region than in the previous three zones. The principal crop of this region is rice. One, two or three crops of rice per year are commonly taken in this region. The subsidiary crops are sugarcane and pulses. It is a region of plantation crops. This region should have long duration varieties of rice, long staple cotton and sugarcane. Priority is given to plantation crops.

B. Based on periodic climate change


The second method of classifying climatic regions is based on crop growing season. This classification is based on the periodic occurrence of temperature conditions favourable for the growth of annual crops. The relative lengths of the growing seasons are indicated by the Roman Numerals I to IV. Capital letters A, B and C are used to indicate warm, moderate and cool temperature climates. The growing season climates are classified progressively from the longest to the shortest and from the warmest to the coolest. 

1. Class I: Year-long growing season climate


Average monthly temperature is 20°C or above and average monthly minimum temperature is at least 2°C during the entire year.

Location


The whole India, except northern portion of Himachal Pradesh, Uttar Pradesh, Punjab, Jammu and Kashmir come under class I. Class I is further sub-divided into class IA, IB, and IC.

Class I A


Average monthly temperature 25.5°C or above for at least 8 months in a year. Average monthly minimum temperature 9°C, or above year long.

Crop adaptation


Warm weather crops capable of growing in high temperature, such as sugarcane, sweet potatoes, rice, bhindi and sorghums are grown in this class.

Class I B


Average monthly temperature in IB is 18°C or above for at least 8 months, and average monthly minimum temperature 9oC or above year long.

Crop adaptation


Nearly all warm and moderate temperature crops and many cool season crops capable of growing in moderately warm climates, such as onions, beets, carrots and small grains are grown under this climate.

Class I C


Average monthly temperature in this region ranges from 15.5 -22°C and average monthly minimum temperature 9oC  or above for at least 2 months.

Crop adaptation


Moderate and cool temperature crops such as green beans, summer squash, onions, beets, potatoes, carrots, celery, cabbage, lettuce and small grains.

2. Class II: Three quarter year growing season climate


In this region at least eight months with average monthly temperature 10°C growing season is available.

Location


Lower valley of Himachal Pradesh, part of Uttar Pradesh, Punjab and Jammu & Kashmir fall under class 11.

Class II A


In class II. A the average monthly temperature is 25.5oC or above for atleast 2 months, and average minimum monthly temperature 9oC or above for at least 4 months.

Crop adaptation


Warm and moderate temperature crops such as corn, rice, cotton and fruit crops are more suitable to this region.

Class II B


The average monthly temperature in class II. B in 18.3oC or above and average monthly minimum temperature 8.8oC or above for at least 4 months.

Crop adaptation


Warm and moderate temperature crops such as cotton, com, rice, sweet potatoes, melons and tobacco with small grains in season are generally cultivated.

Class II C


The average monthly temperature is l5.5o C or above and average monthly minimum temperature 8.8oC or above for at least 2 months.

Crop adaptation


Moderate and cool temperature crops such as green beans, summer squash, cucumbers, onions, celery, peas, cabbage, potatoes and lettuce are suited to this region.

3. Class IlI : One-half year growing season climate 


Five months or more with average monthly temperature 10°C or above and average monthly minimum temperature of at least 2°C is prevalent in this region.

Location


Extreme north of Himachal Pradesh, Kulu valley, parts of Punjab and North of Jammu & Kashmir fall under this class III.

Class IlI A


The average monthly temperature in class III B is 25.5°C or above for at least one month, and average monthly minimum temperature 8.8°C or above for at least 3 months.

Crop adaptation


Warm weather, crops such as sorghum, sweet potatoes and melons, moderate temperature crops which resist high temperatures such as corn, soya beans, and small grains can be planted.

Class III B


The average monthly temperature range from 15.5°C to 22.2°C and average monthly minimum temperature 8.8°C for at least 3 months.

Crop adaptation 


Moderate temperature crops such as corn, soyabeans, tomatoes, squash cucumbers and cantaloupes also small grains in season are cultivated.

Class III C


The average monthly temperature ranges from 15.5°C to 22.2°C and average monthly minimum temperature at least 8.8°C for 2 months or more.

Crop adaptation


Moderate and cool temperature crops such as dry beans, summer squash, cucumbers, canning and fodder com, peas, beets, onions, celery, potatoes and small grains are planted. 

Class IV : One-third year growing season climate:


At least 2.5 months with average temperature 10°C or above and average monthly minimum temperature at least 1.6° centigrade.

Location

No portion of cultivated area is normally covered by class IV.

Class IV A


The average monthly temperature is 15.5°C or above and average monthly minimum temperature at least 8.8°C for at least 2 months.

Crop adaptation


Short season moderate and cool temperature crops such as green beans, early sweet corn, summer squash, cucumbers, beets, potatoes, cabbage and small grains are cultivated.

5. Class V: Non agricultural climate


This region has less than 2.5 months with average temperature of 10°C or above and average monthly temperatures of 1.6°C or above.

Location


Himalayan region, above the sea level on 9000 feet fall under class V.

Crop adaptation


The land under this class are not generally suitable for cultivated crops, although some economic returns may be secured from forage, hay, wild-life or forest products.

III. List of Agro-climatic Zones of India


The Planning Commission, as a result of mid-term appraisal of the planning targets of VII plan (1985-1990) divided the country into 15 broad agro-climatic zones based on physiography and climate. They are:

1. Western Himalayan Region, 

2. Eastern Himalayan Region, 

3. Lower Gangetic Plains Region 

4. Middle Gangetic Plains Region, 

5. Upper Gangetic Plains Region, 

6. Trans Gangetic Plains Region, 

7. Eastern Plateau and Hills Region, 

8. Central Plateau and Hills Region, 

9. Western Plateau and Hills Region, 

10. Southern Plateau and Hills Region, 

11. East Coast Plains and Hills Region, 

12. West Coast Plains and Hills Region, 

13. Gujarat Plains and Hills Region, 

14. Western Dry Region, 

15. The Island Region


The State Agricultural universities were advised to divide each zone/state into sub-zones, under the National Agricultural Research Project (NARP). Accordingly a 127 subzone map, based primarily on rainfall, existing cropping pattern and administrative units was prepared.


Following is the list of state-wise agro-climatic sub-zones of India along with their code number. The whole country is divided into 127 agro-climatic zones.

Code No.            State & Agro-climatic zone       Places Included

Andhra Pradesh

001 
Krishna Godavari Zone 


-Lam (Guntur)

002 
North Coastal Zone 


-Anakapalle

003 
Southern Zone 



-Tirupati

004 
Northern Telengana Zone 


-Jagtiyal

005 
Scarce Rainfall Zone of Rayalaseema 
-Nadyal

006 
Southern Telegana Zone 


-Palem

007 
High Altitude and 



-Rastakuntabai/ 


Tribal Zone 




-Chintapalli

Assam

008 
North Bank Plain Zone 


-North Lakhimpur

009 
Upper Brahmaputra &


-Tatabar


Valley Zone

010 
Central Brahmaputra 


-Shillongani


Valley Zone

011 
Lower Brahmaputra 


-Gossaingaon Valley Zone

012 
Barak Valley Zone 



-Kannganj

013 
Hill Zone 




-Diphu

Bihar

014 
North West Alluvial 


-Pusa/Madhopur 


Plain Zone

015 
North East Alluvial 



-Purnea/Kathiahar/ 


Plain Zone 




-Agwanpur

016 
South Alluvial 



-Sabour


Plain Zone

017 
Central and North 



-Dumka


Eastern Plateau Zone

018 
Western Plateau Zone 


-Chianki

019 
South Eastern 



-Chatshila/Darisai 


Plateau Zone

Gujarat

020 
South Gujarat Heavy 


-Navsari 


Rainfall Zone 

021 
South Gujarat Zone 


-Baruch/Surat

022 
Middle Gujarat Zone 


-Anand 

023 
North Gujarat Zone 


-Dantiwada

024 
North West Zone 



-Bhachau 

025 
North Saurashtra Zone 


-Targhadia 

026 
South Saurashtra Zone 


-Junagadh

027 
Bhal and Coastal Zone 


-Arnej

Haryana

028 
Eastern Zone 



-Karnal

029 
Western Zone 



-Bawal/Hissar

Himachal Pradesh

030 
Sub-mountane and 


-Dhaulakuan


Low hills sub tropical zone.

031 
Mild Hills sub-humid 


-Bajaura


zone

032 
High Hills Temperate 


-Mashobra


Wet Zone

033 
High Hills Temperate 


-Kukumseri


Dry Zone

Jammu & Kashmir

034 
Low altitude


Sub-tropical Zone 



-R.S. Fora

035 Mid to high altitude


Intermediate Zone 



-Rajori

036 
Valley Temperate Zone

037 
Mid to high altitude


Temperate Zone 



-Kludwani

038 
Cold-arid Zone 



-Leh

Kamataka

039 
North East Transition Zone 

-Bidar

040 
North East Dry Zone 


-Raichur

041 
Northern Dry Zone 



-Bijapur

042 
Central Dry Zone 



-Sirsa/








-Bidaramana gudi 

043 
Eastern Dry Zone 



-Hebbal/








-Chintamani

044 
Southern Dry Zone 


-Nagamangaia

045 
Southern Transition Zone 


-Navile/








-Shimoga

046 
Northern Transition Zone 


-Dharwar/ Hanumanmatti

047 
Hill Zone 




-Mudigere

048 
Coastal Zone 



-Brahmavar

Kerala

049 
Northern Zone 



-Pilicode

050 
Southern Zone 



-Vellayani

051 
Central Zone 



-Pattambi

052 
High Altitude Zone 



-Arnbalavayal

053 
Problem Areas Zone 


-Kumerakom


a) Onattukara zone 


-Onattukara


b) Kuttanadu kole zone 


-Kuttanadu


c) Pokkali zone 



-Kuttanadu


d) Low rainfall zone -Kumarakam

Madhya Pradesh

054 
Chatisgarh Plain Zone 


-Raipur








-including Balagharh Distt.


055 
Bastar Plateau Zone 


-Jagadalpur ' 

056 
North Hill Zone Chatisgarh 

-Arnbikapur

057 
Kymore Plateau and Satpura 

-Jabalpur


Hill Zone

058 
Vindhya Plateau Zone 


-Sehor

059 
Central Narmada Valley Zone 

-Powarkhera

060 
Gir~ Zone 




-Morena

061 
Bundelkhand Zone 


-Tikamgarh

062 
Satpura Plateau Zone 


-Chindwara

063 
Malwa Plateau Zone 


-Indole

064 
Nimar Valley Zone 



-Khargone

065 
Jhabua Hills Zone 



-Jhabua

Maharashtra

066 
South Konkan Coastal Zone 

-Vengurla

067 
North Konkan Coastal Zone 

-Karjat

068 
Western Ghat Zone 


-Igatpuri

069 
Sub-mountane Zone 


-Kolhapur

070 
Western Maharashtra 


-Pune


Plain Zone

071 
Scarcity Zone 



-Sholpur

072 
Central Maharashtra 


-Aurangabad


Plateau Zone 

073 
Central Vidharbha Zone 


-Yavatmal ' 

074 
Eastern Vidharba Zone 


-Sindhewahi

Orissa

075 
North western Plateau Zone 

-Kerai

076 
North Central Plateau Zone 

-Keenjhar

077 
North Eastern Coastal 


-Raintal


Plain Zone

078 
East and South Eastern 


-Bhubaneshwar


Coastal Zone

079 
North Eastern Ghat Zone 


-G. Udayagiri

080 
Eastern Ghat Highland Zone 

-Semiligulda

081 
South Eastern Ghat Zone 


-Jeypore

082 
South Western Undulating Zone

-Bhawanipatna

083
West Central Table Land Zone 

-Chiplima 

084 
Mid-Central Table land Zone 

-Mahispat

Punjab

085 
Sub-mountane Undulating Zone
 
-Kandi

086 
Undulating Plain Zone 


-Gurdaspur

087 
Central Plain Zone 



-Ludhiana

088 
Western Plain Zone 


-Faridkat

089 
Western Zone 



-Bhantinda

Rajasthan

090 
Arid Western Plain Zone 


-Jodhpur/Mandore 

091 
Irrigated North Western 


-Sriganganagar 


Plain Zone

092 
Transitional Plain Zone 


-Sikar


of Inland Drainage Fatehpur

093 
Transitional Plain Zone 


-SumeIpur/Jalore


of Luni Basin

094 
Semi Arid Eastern Main Zone 

-Durgapura


(Jaipur)

095 
Flood Prone Eastern 


-Navgaon


Plain Zone (Alwar)

096 
Sub-humid Southern Plain 

-Udaipur


and Aravalli Hill Zone

097 
Southern Humid Plain Zone 

-Banswara

098 
South Eastern Humid 


-Kota


Plain Zone

Tamilnadu

099 
North Eastern Zone 


-Vridhachalam

100 
North Western Zone 


-Paiyar

101 
Western Zone 



-Coimbatore/








-Bhawani sagar

102 
Cauvery Delta Zone 


-Aduthurai

103 
Southern zone 



-Aruppukottai

104 
High Rainfall Zone 



-Kanyakumari/ Peechaparaii

105 
High Altitude and Hilly Zone

-Thadiankudisal

Uttar Pradesh

106 
Hill Zone 




-Ranichauri

107 
Bhabar and Tarai Zone 


-Pantnagar

108 
Western Plain Zone 


-Daurala

109 
Mid-western Plain zone


-Nagina/










-Sahajahanpur

110 
SouthWestern Semi-Arid Zone 

-Madhuri








-Khund

111 
Central Plain Zone 



-Kanpur

112 
Bundelkhand Zone 


-Bharari

113 
North Eastern Plain Zone 


-Sardarnagar

114 
Eastern Plain Zone 


-Kumarganj

115 
Vindhyan Zone 



-Mirzapur

West Bengal

116 
Hilly Zone 




-Pedong/Kalimpong

117 
Tarai Zone 




-Pundibari

118 
Old Alluvial Zone 



-Ranudia -Majhian

119 
New Alluvial Zone 



-Mohanpur

120 
Laterite and Red Soil Zone 

-Jhargram

121 
Coastal Saline Zone 


-Mathurapur/









lakdweep

North East Hilly Region

122 
Alpine Zone 



-Hill of Arunachal Pradesh

123 
Temperate Sub Alpine Zone 

-Shergaon








-Sangti









(Arunachal Pradesh)

124 
Sub Tropical Hill Zone 


-Bara pani









Shillong









(Meghaiaya)

125 
Sub-Tropical Plain Zone 


-Sanghaipet-









Imphal









(Manipur)

126 
Mild Tropical Hill Zone 


-Medziphema









(N agaland)

127 
Mild Tropical Plain Zone 


-Lembucherra-









Agartala









(Tripura)

IV. Conclusion


ndian sub-continent falls under a wide variety of agro-climatic regions. At the same time identification (agro-climatic region is done based on a number of climatic parameters. Among them sun shine and moisture content are the most important. Hence we have agro-climatic regions based on the combined effect of the intensity of heat and the humidity which is expressed as potential evapo-transpiration rate. Drier the area greater will be the evapo-transpiration rate. Higher the humidity lesser will be evapo transpiration. The growth and development of crops are seriously affected by the rate of evapo-transpiration of a place and hence it forms a basis for the classification of agro-climatic regions into arid zone, semi arid zone, sub humid and humid zone.


The duration of the growing season is another parameter that is closely related to agro-climatic consideration. Of course growing season too is related to the temperature, light and the moisture availability. As we all know plants require an optimum range of temperature, duration of light and moisture. The duration of the growing period will last as long as that temperature and light intensity range. So we have full year growing season, three fourth the year, half the year one third of the year and non agricultural growing seasons.


Still we could not properly account for many variations in the agro-climate. Hence ICAR has divided the whole country into 127 agro-climatic regions. To make the matter easy state wise agro-climatic regions have been presented in a tabular form. One who wants to follow the agro-climatic variations in deciding the cropping and soil management practices will have to take into consideration all the three approaches mentioned in this booklet.
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