AGROCLIMATIC DESCRIPTION OF JHARKHAND

….Climate Change and its impact….
The 28th state of India, the Jharkhand came into existence on November 15th, 2000. The state has a total geographical area of nearly 80 (79.7) lakh hectares with a net cultivated area of about 24 lakh hectares (29%). The state is maintaining fairly a good forest cover of slightly over 23 lakh hectares. The remaining land falls under barren, cultivable waste, pasture and other categories.

 Jharkhand state falls in 7th Agroclimatic zone (out of 15 Agroclimatic zones as classified by planning commission), 8th Meteorological Subdivision (out of 36 meteorological subdivisions of India) and in 11th -13th  Agro-Ecological zones (out of 20 AgroEcozones of India). For the ease of better agricultural planning based on climate and soil/land features India has been divided into 127 Agroclimatic zones (AZ1 –AZ127). The state of Jharkhand has 3 agroclimatic zones AZ57, AZ58 and AZ59, the corresponding agroclimatic sub zones are Central and North Eastern Plateau sub-zone (zone IV), Western Plateau sub-zone (zone V) and South Eastern Plateau sub-zone (zone VI). 
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Monsoon in Jharkhand state

Onset of Monsoon: 
South-West monsoon normally reaches Jharkhand on and around 18th of June every year. However, there is some deviation of 5-10 days (either early, less often or late, mostly). Before the onset of monsoon (April-1st week of June) summer & pre monsoon showers have been very common which enable the farmers undertake land preparation for kharif crops. However, for the last few years considerable fall in summer & pre-monsoon rain has been observed. 

Withdrawal:
Monsoon begins receding in the last week of September and ends in the 1st week of October every year. 

Annual Rainfall:  On an average the state receives annual rainfall of 1388.6 mm (based on 50 years data recorded at Kanke) of which 82% rainfall is confined within four monsoon months, June-September. About 6.7% of the annual rainfall is received through North-East monsoon (N-E monsoon) during the months October-December.  About 3.8% and 7.3 percent of annual rainfall are received in winter (January-February) and Summer (March-April) seasons, respectively. Jharkhand is privileged to get good amount of rainfall almost round the year. As such, there is no meteorological drought (except Garhwa and Plamau regions) but frequent agricultural droughts (due to erratic and uneven distribution of rainfall) have become very common in recent years.
Due to undulating surface in hilly tracts of Jharkhand about 80% of rainfall received is lost through high speed surface and sub-surface run-off causing heavy soil erosion with great loss of fertile surface soil. In many years it has been observed that the distribution of rainfall over the months is not uniform and a prolonged dry spell of 10 to 18 days has become common. Due to prolonged dry spell in the month of July or August standing Kharif crops in uplands/mediumlands suffer for the want of soil moisture. Transplanted paddy in low-lying areas suffer due to absence of stagnated water. Dry spells of more than 15-20 days in the months of Jul or August have become a common feature in Jharkhand. This necessitates the need of fool proof system of Water Harvesting and its Reuse.
1. Central and North Eastern Plateau sub-zone  IV (Agroclimatic Zone AZ57)
(Agroecoregions11th, 12th and 13th )
Districts: 15 (Dumka, Deoghar, Godda, Sahebganj, Pakur, Hazaribagh, Koderma, Jamtara, Chatra,  Giridih, Dhanbad, Bokaro, Khunti, Ramgarh and 2/3rd of Ranchi)


Total geographical area
: 4277000 ha



Net cultivated Area

: 1395000 ha



Latitude


: 23o 25’  to  25o 30’  N



Longitude


: 84o 25’  to  87o 40’  E



Altitude


: 275m    to  670 m above m.s.l.

Climate: The zone is characterized by Humid and sub-humid tropical monsoon type of climate. 

Rainfall

The average (recent 10 years) rainfall of the zone is 1308 mm, the highest being at Pakur (1800 mm) and the lowest at Chatra (1058 mm). However, this zone IV has been further subdivided into two groups viz., i) zone IV-A comprising the districts of Santhal Pragana regions (Pakur, Dumka, Sahebganj, Godda, Deoghar and Jamtara) and zone IV-B comprising the districts of North Chhotanagpur region (Ranchi including Ramgarh & Khunti, Hazaribagh, Koderma, Dhanbad, Bokaro, Chatra and Giridih). The average annual rainfall in zone IV-A is 1456 mm with the highest at Pakur (1800 mm) and the lowest at Godda (1200 mm). The average rainfall in zone IV-B is 1181 mm with the highest at Dhanbad (1400 mm) and the lowest at Chatra (1058 mm).  
Soil

i)  Soils developed on Rajmahal trap: Dark coloured, heavy textured, neutral in reaction, moderately well drained to poor drained, moderately rich in N but poor in K. 

ii) Soils developed on sedentary rock: Light textured, moderately to slightly acidic, moderately well drained, poor in N and P and moderate to fairly rich in K.

iii) Soils developed on mica schist:
Light textured and silty in nature, yellowish to reddish yellow in colour, neutral to slightly acidic, poor to moderate in N, poor in available P and rich in K.

iv) Soils developed on granite gneiss: Physiographically these lands are mostly undulated. Upland soils are gravelly to sandy, shallow acidic, low water holding capacity and of very poor fertility status. Medium land soils are yellow coloured, slightly to moderately acidic, poorly drained and moderately fertile. Many locations remain wet for long.

Crops – Area, Production and Productivity
	Sl.

No.
	Crops
	Area

(ha)
	Production

(m. tonnes)
	Produc-tivity

(t/ha)
	Sl.

No.
	Crops
	Area

(ha)
	Production

(m. tonnes
	Produc-tivity

(t/ha)

	1
	Paddy
	816180
	2611128
	3.20
	14
	Rabi Maize
	3274
	4004
	0.60

	2
	Maize
	159739
	327455
	2.05
	15
	Rabi Chana
	89005
	105733
	0.60

	3
	Wheat
	112027
	230111
	2.05
	16
	Masoor
	22311
	16965
	1.22

	4
	Arhar
	78779
	73983
	0.94
	17
	Matar
	17087
	17690
	1.19

	5
	Urad
	31894
	26218
	0.82
	18
	Pulses
	4594
	3021
	0.76

	6
	Moong
	6966
	5291
	0.76
	19
	Sarso
	123113
	79252
	1.04

	7
	Kulthi
	10647
	6371
	0.60
	20
	Tisi
	11268
	6580
	0.66

	8
	Moongfali
	5982
	4455
	0.74
	21
	Kusum
	73
	33
	0.64

	9
	Teel
	2219
	721
	0.32
	22
	Rabi Sunflower
	392
	261
	0.58

	10
	Sarguja
	656
	254
	0.39
	23
	Madwa
	8770
	6772
	0.45

	11
	Surajmukhi
	171
	86
	0.50
	24
	Jowar
	329
	208
	0.67

	12
	Soyabean
	324
	193
	3.20
	25
	Bajra
	159
	87
	0.77

	13
	Andi
	70
	42
	2.05
	26
	Kharif Pulses
	9029
	5084
	0.63


(Source: 4th Advance estimate 2014-15 by Department of Agriculture and Cane Development, GOJ)
Agroclimatic constraints

i) Low water retentive capacity of the soil, particularly that of upland soils

ii) Late arrival and early cessation of monsoon and erratic and uneven distribution of rainfall, 

         10-20 days gape in rainfall during the monsoon results in complete failure of the crop

iii) Lack of safe disposal of runoff water during monsoon and water storage and moisture 

          conservation practices for raising  rabi crops.

iv)
Drying of tanks and wells by February results in no rabi production.

2. Weastern plateau  sub-zone V (Agroclimatic Zone AZ58)
(Agroecoregion 11th )

Districts: 6  (Palamau, Latehar, Lohardagga, Garhwa,Gumla, Simdega and 1/3rd of Ranchi)


Total geographical area
: 2338000 ha



Net cultivated Area

: 575185 ha



Latitude


: 22o 30’  to  24o 30’  N



Longitude


: 83o 22’  to  85o   6’   E



Altitude


:  222 m  to   1142 m above m.s.l.  

Climate: The zone is characterized by Sub-humid to sub-tropical type of climate. 

Rainfall

The average rainfall (recent 10 years) of the zone is 1073 mm with the highest at Simdega (1194 mm) and the lowest at Palamau (878 mm). This zone, particularly the Garhwa and Palamau distrcts, is a rain-shadow area and meteorological as well as agricultural droughts are very frequent.
Soil

The soils of the hill slopes and hill tops are very shallow, gravelly, moderately acidic to acidic in reaction and very poor in fertility status. Lowland soils are neutral in reaction and comparatively more fertile than upland soils. The soils developed on gneiss schist are shallow to medium deep, reddish yellow to yellow in colour and moderately acidic to neutral in reaction and are poor in fertility. The soils of this zone are generally poor in available P and N.


The broad soil association of this zone are;

i.) Yellow, reddish yellow and medium deep light textured catenary soils.

ii.) Upland grey - yellowish grey, heavy soils on sedentary and allied rocks.

iii.) Hill and forest soils of steep slopes and highly dissected region.

iv.) Red-yellow-light grey catenary soils.  

Crops – Area, Production and Productivity

	Sl.

No.
	Crops
	Area

(ha)
	Production

(m. tonnes)
	Produc-tivity

(t/ha)
	Sl.

No.
	Crops
	Area

(ha)
	Production

(m. tonnes
	Produc-tivity

(t/ha)

	1
	Paddy
	330394
	844915
	2.56
	14
	Rabi Maize
	1983
	4278
	2.16

	2
	Maize
	84377
	113766
	1.35
	15
	Rabi Chana
	52891
	56666
	1.07

	3
	Wheat
	43989
	72437
	1.65
	16
	Masoor
	13890
	16779
	1.21

	4
	Arhar
	96268
	104754
	1.09
	17
	Matar
	12216
	18267
	1.50

	5
	Urad
	49312
	43198
	0.88
	18
	Pulses
	6503
	6136
	0.94

	6
	Moong
	2168
	1429
	0.66
	19
	Sarso
	63797
	41080
	0.64

	7
	Kulthi
	4765
	4105
	0.86
	20
	Tisi
	7078
	11587
	1.64

	8
	Moongfali
	17109
	18961
	1.11
	21
	Kusum
	288
	325
	1.13

	9
	Teel
	3751
	1372
	0.37
	22
	Rabi Sunflower
	62
	36
	0.58

	10
	Sarguja
	2466
	1633
	0.66
	23
	Madwa
	3964
	4266
	1.08

	11
	Surajmukhi
	19
	13
	0.68
	24
	Jowar
	130
	47
	0.36

	12
	Soyabean
	503
	529
	1.05
	25
	Bajra
	60
	25
	0.42

	13
	Andi
	34
	17
	0.50
	26
	Kharif Pulses
	5310
	5402
	1.02


(Source: 4th Advance estimate 2014-15 by Department of Agriculture and Cane Development, GOJ)

Agroclimatic constraints

i.) Low water retentive capacity of the soil, particularly that of upland soils

ii.) Late arrival and early cessation of monsoon coupled with erratic and uneven distribution of rainfall. Dry spells of 10-20 days during the monsoon period often causes almost complete failure of the crop.
iii.) Lack of safe disposal of runoff water during monsoon and lack of moisture  storage,  

                      conservation practices for raising a rabi crop.


iv.)       Drying of tanks and wells by February results in no rabi production.
3. South Eastern Plateau  sub-zone VI (Agroclimatic Zone AZ59)
(Agroecoregion 12th )
Districts: 3  (Singhbhum East, Singhbhum West, Saraikela Khersama)


Total geographical area
: 1357000 ha    



Net cultivated Area

: 350000   ha



Latitude


: 21o 58’    to  23o 36’    N



Longitude


: 85o   5’   to  86o 54’   E



Altitude


: 250 m    to  1000 m above m.s.l.

Climate: The zone is characterized by humid to sub-tropical type of climate. 

Rainfall

The average rainfall (recent 10 years0 of the zone is 1237 mm with the highest at East Singhbhum (1426 mm) and the lowest at Saraikela (1092 mm). 

Soil 

Land feature of this sub-zone is mostly undulating. The soils are sedentary developed on old rock system. The soils of the upland are usually reddish in colour, low in saturation and cation exchange capacity, acidic in reaction and poor in fertility status. The texture of the soil gradually becomes heavier down the slope having clay textured soils in low lying areas. Also, the soils of low lying areas have higher CEC and are of good fertility status. The colour of soil changes from red to yellow and yellow to grey in a sequence from upland to lowland.

The broad soil association of this sub-zone are :

i.) Red - yellow - brown laterite soil.
ii.) Mixed red-yellow-black catenary soil.
iii.) Red-yellow-chocolate iron ore soil.
iv.) Red-yellow-light grey catenary soils.
v.) Hill and forest soils of steep slopes and highly dissected regions  

Crops – Area, Production and Productivity

	Sl.

No.
	Crops
	Area

(ha)
	Production

(m. tonnes)
	Produc-tivity

(t/ha)
	Sl.

No.
	Crops
	Area

(ha)
	Production

(m. tonnes
	Produc-tivity

(t/ha)

	1
	Paddy
	355603
	868413
	2.44
	14
	Rabi Maize
	968
	1249
	1.29

	2
	Maize
	19465
	24910
	1.28
	15
	Rabi Chana
	18784
	23975
	1.28

	3
	Wheat
	15109
	27828
	1.84
	16
	Masoor
	6164
	5505
	0.89

	4
	Arhar
	20874
	20787
	1.00
	17
	Matar
	3979
	4389
	1.10

	5
	Urad
	16946
	13658
	0.81
	18
	Pulses
	1550
	1860
	1.20

	6
	Moong
	10182
	8450
	0.83
	19
	Sarso
	14523
	5627
	0.39

	7
	Kulthi
	1232
	670
	0.54
	20
	Tisi
	10498
	5036
	0.48

	8
	Moongfali
	1411
	1413
	1.00
	21
	Kusum
	221
	125
	0.57

	9
	Teel
	460
	213
	0.46
	22
	Rabi Sunflower
	4
	2
	0.50

	10
	Sarguja
	861
	513
	0.60
	23
	Madwa
	1180
	611
	0.52

	11
	Surajmukhi
	40
	25
	0.63
	24
	Jowar
	84
	33
	0.39

	12
	Soyabean
	164
	73
	0.45
	25
	Bajra
	17
	6
	0.35

	13
	Andi
	3
	1
	0.33
	26
	Kharif Pulses
	1315
	682
	0.52


(Source: 4th Advance estimate 2014-15 by Department of Agriculture and Cane Development, GOJ)

 Agroclimatic constraints

i) Uneven distribution of rainfall.

ii) Low water retention capacity of soils.

iii) Lack of irrigation facility.

iv) Soil erosion. 

v) Poor fertility status of soil.
JHARKHAND CLIMATE……CHANGES AND IMPACTS
Jharkhand state being different from many other states of the country with respect to topography, physiography and climatic conditions, needs special emphasis on water management, particularly the rain water management in conjunction with underground water management. The state enjoying nature’s favour receives fairly a high amount of annual rainfall, over 1300 mm annually, of which more than 80% is instantly lost through high speed surface and sub-surface run-off causing loss of fertile soil and gully formation. With this much of annual rainfall 79.7 lakh hectares land area of Jharkhand receives about 111 TMC rain water annually. In absence of proper and adequate water management practices crop failure during rainy season in case of prolonged dry spells, virtually no crop during rabi season and drinking/domestic water crisis in the months of March-mid June have become a common feature in Jharkhand. Mainly for the water related limitations, the state of Jharkhand has not yet achieved self sufficiency in agriculture and allied sector. 
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RAINFALL…..SEASONAL DISTRIBUTION

JHARKHAND


Seasonal distribution of rainfall in Jharkhand, as a whole, has been favourable for rainy season crop (Kharif season) as about 82% of the annual rainfall is received during 4 mnsoon months (June-September). Other seasons too, get fairly good amount of rainfall.
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Apart from the seasonal distribution, the monthly distribution of rainfall has also been very congenial. The lowe value of CV% during monsoon season than the post and pre monsoon season is suggestive to get ensured rainfall during the monsoon season. However, in recent few years, the rainfall distribution has been found to vary, often causing agricultural drought.
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The annual rainfall in Jharkhand has been very consistently remained around its normal over the years (80%). The deficient and scanty rainfall were of only 18% and 2% respectively. This indicates that Jharkhand has no Meteorological drought. However, in spite of this fact, the state experiences frequent agricultural droughts. This is because of the fact that the distribution has become very erratic in recent years.
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Average annual rainfall has increased, decade after decade, till the year 2000 (except Garhwa and palamau region). After 2000, the average decreased because 0f 2-3 bad monsoon years.
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Of the three agroclimatic sub-zones of Jharkhand, zone V is most ill privileged with respect of annual rainfall as well as its distribution. This zone is rain-shadow area where monsoon reaches late and starts receding earlier. While annual rainfall has increased, decade after decade, in most of the districts of Jharkhand, the average annual rainfall in zone V has decreased considerably, the worst situation being in Garhwa and Palamau districts with annual average rainfall of only 975 mm and 878 mm, respectively.

Monthly distribution of annual rainfall in different Districts of Jharkhand

In Agroclimatic sub-zone IV comprising of 15 districts and located at central and north eastern part of the state, variation in rainfall is more pronounced. Districts like Sahebganj, Pakur, Dumka, Jamtara, Deoghar and Dhanbad receive more than 1300 mm annual rainfall whereas districts like Godda, Giridih, Koderma, Bokaro, Ranch (including Khunti and Ramgarh), Hazaribagh and Chatra receive less than 1300 mm rainfall. Amng all districts, pakur gets the highest amount of about 1800 mm while Chatra (very near to zone V) receives the lowest amount of around 1058 mm. 
In sub-zone V, comprising of 6 districts and located at western part of the state, districts like Latehar, Gumla, Lohardagga and Simdega receive above 1000 mm rainfall in normal monsoon years while the districts Garhwa and Palamau receive less than 1000 mm i.e, 975 mm and 878 mm, respectively. This region being a rain-shadow area situation becomes even worst in aberrant monsoon years witnessing dry spells of longer duration (more than 15-20 days) which puts a threat to the fate of standing crop and crop coverage.

The south eastern part of the state (sub-zone VI) comprising of only 3 districts receive, on an average, 1237 mm of annual rainfall. However, the East Singhbhum district is more privileged to get the highest amount of annual rainfall (around 1426 mm) as it is located in the South Eastern part of the state through which the South West monsoon enters into Jharkhand.

Average rainfall (10 yrs) in different districts of Jharkhand

	Dist
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Tot 

	Central and North Eastern Plateau sub-zone IV

	Sahebganj
	3.9
	11.8
	13.9
	26.8
	97.3
	252.3
	322.0
	251.8
	294.4
	183.4
	2.5
	0.4
	1460.4

	Godda
	3.2
	7.9
	6.2
	16.8
	65.5
	177.2
	311.1
	229.9
	239.0
	151.6
	3.3
	0.6
	1212.4

	Pakur
	6.0
	17.7
	24.9
	33.9
	97.2
	302.3
	422.4
	330.7
	363.4
	212.1
	3.7
	0.0
	1814.3

	Dumka
	8.2
	15.3
	21.6
	33.5
	82.4
	264.0
	337.5
	237.4
	317.3
	163.8
	4.1
	0.7
	1485.8

	Jamtara
	9.4
	19.1
	14.6
	47.8
	72.4
	233.4
	367.3
	255.0
	230.1
	137.0
	1.0
	0.0
	1387.2

	Deoghar
	3.6
	12.3
	15.1
	15.8
	59.5
	268.0
	303.6
	228.5
	338.9
	129.5
	1.3
	0.0
	1376.1

	Dhanbad
	9.3
	16.7
	25.5
	26.2
	61.4
	235.8
	379.3
	286.7
	245.3
	116.3
	1.2
	2.1
	1405.9

	Hazaribagh
	5.2
	21.8
	21.2
	19.5
	47.6
	206.4
	286.4
	257.5
	255.6
	91.8
	0.6
	0.0
	1213.7

	Giridih
	5.6
	12.2
	15.6
	15.2
	54.1
	184.0
	307.7
	225.6
	263.7
	89.8
	0.0
	0.0
	1173.5

	Koderma
	4.5
	6.0
	8.0
	6.7
	25.1
	165.7
	323.7
	322.9
	214.3
	40.0
	4.0
	4.2
	1125.1

	Bokaro
	5.4
	8.4
	10.1
	14.6
	59.2
	114.2
	304.1
	289.0
	250.6
	47.7
	1.3
	0.7
	1104.9

	Chatra
	3.6
	4.9
	12.5
	9.4
	25.3
	182.4
	310.0
	190.4
	234.3
	84.4
	0.3
	0.8
	1058.2

	Ranchi

Khunti

Ramgarh
	6.9
	19.5
	22.0
	18.1
	43.0
	191.0
	292.2
	275.8
	205.6
	105.5
	4.7
	2.4
	1186.9

	Average
	5.7
	13.4
	16.3
	21.9
	60.8
	213.6
	328.3
	260.1
	265.6
	119.5
	2.2
	0.9
	1308.0

	Western Plateau sub-zone V

	Garhwa
	8.2
	24.7
	20.5
	3.9
	12.2
	133.1
	211.9
	338.0
	192.3
	29.9
	0.0
	0.0
	974.7

	Palamau
	1.1
	10.5
	19.5
	4.7
	9.7
	97.3
	238.8
	292.6
	165.9
	37.5
	0.2
	0.1
	877.8

	Latehar
	7.2
	14.1
	17.6
	7.9
	20.7
	146.7
	265.6
	309.2
	212.1
	83.4
	0.4
	0.9
	1085.9

	Lohardagga
	8.6
	28.0
	25.2
	17.6
	43.2
	223.2
	286.9
	256.0
	186.0
	135.6
	1.4
	4.4
	1216.1

	Gumla
	7.2
	15.4
	24.6
	14.4
	31.2
	167.8
	285.3
	257.5
	195.0
	83.7
	6.1
	1.3
	1089.4

	Simdega
	9.0
	5.3
	7.7
	14.0
	32.4
	189.7
	365.9
	286.7
	203.2
	71.4
	8.3
	0.8
	1194.4

	Average
	6.9
	16.3
	19.2
	10.4
	24.9
	159.6
	275.7
	290.0
	192.4
	73.6
	2.7
	1.3
	1073.1

	South Eastern Plateau sub-zone VI

	E. Singhbhum
	4.1
	14.6
	29.2
	23.6
	85.0
	242.4
	375.1
	325.5
	237.4
	77.1
	5.5
	6.3
	1425.9

	W. Singhbhum
	7.5
	9.2
	23.0
	33.9
	50.7
	176.5
	301.3
	311.1
	185.7
	79.2
	10.7
	5.1
	1194.0

	Saraikela
	2.3
	11.8
	9.0
	9.9
	40.5
	190.0
	313.3
	283.4
	160.9
	61.3
	5.6
	3.6
	1091.5

	Average
	4.6
	11.8
	20.4
	22.5
	58.7
	203.0
	329.9
	306.7
	194.7
	72.6
	7.3
	5.0
	1237.1


Yearly variations in annual rainfall in different regions/zones. 
The central and North Eastern Plateau sub-zone IV, the biggest zone comprising of 15 districts, has been  further subdivided into two regions i) Santhal Pragana region and ii) North Chhotanagpur region. All the regions in this zone-IV have experienced consistency in annual rainfall over the years. 

Contrary to zone IV and  VI the zone V has witnesses a fall in annual rainfall over the years. This, in addition to other constraints, make this region a difficult farming zone which needs more attention with respect to agricultural planning and management, particularly the rain water management and dryland farming.

The zone VI is again privileged to record an increase in annual rainfall over the years. However, the zones receiving good amount of annual rainfall (zones IV and VI) too, are often subjected to agricultural droughts as the distribution of rainfall, even in good monsoon years, become highly erratic.

Yearly variations in annual rainfall in different zones/regions have been depicted through the following figures.   
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Circumstances of Rainfall/monsoon anomalies in Jharkhand


Jharkhand state has been facing the situation I continuously  in recent years affecting the tillage /land preparation and thus causing delay in kharif sowing even under timely arrival of monsoon.

The situations II and III never occur simultaneously in a year, either situation II (rarely) or situation II (most often) appear in Jharkhand state. In case of early season drought (situation II) the crop coverage is very adversely affected whereas in case of mid season drought the standing crop in uplands and medium land suffer and transplanting in medium/lowlands is withheld. To come out of the very grim situation of mid season drought the only option is that of rain water harvesting during its plenty and its reuse, as supplemental/life saving irrigation, during its scarcity. In case of the early season drought, however, the limited option for farmers is to take short duration crops after the dry spell is followed by rainfall.

Temperature Change in Jharkhand
Average daily maximum and minimum temperatures have shown marked change when the present compared with the past. Maximum temperature has increased (more in summer) while minimum temperature has decreased (more in winter). In other word summers have become hotter and winters have become colder. Maximum temperature in the month of May-June has reached up to 46-48 oC in many of the cities of Jharkhand whereas minimum temperature has gone down upto 1 oC in December-January. Temperature rise (in summer) and fall (in winter) has been reported to affect the rabi crop very adversely. 
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Summary of climate change in Jharkhand
The overall change in climate which has been observed in Jharkhand could be summarized as; 

i)The quantity of annual rainfall has increased except the Garhwa and Palamau region (rainfall in this region has decreased). Hence, there is no meteorological drought in Jharkhand, except Garhwa and palamau region. However, Agriculturall drought has become very common through out the state, mainly due to the erraticity in rainfall distribution observed in recent years. ii)  Summer and pre-monsoon rainfall has decreased considerably, from about 125 mm (previously) to only 25-50 mm (presently). iii) Number of rainy days has also decreased from around 75-80 days to 50-60 days leading to higher intensity rainfall not desirable from underground water recharge and soil erosion points of views. iv) Rainfall distribution, in recent years, has become so erratic that agricultural drought are being caused very often. v)  Summers have become hotter (maximum temperature increased) and winters have become colder (minimum temperature decreased) vi) Both relative humidity and sun-shine hours have increased.

Impact of climate change on agriculture


Climate change in Jharkhand, in terms of rainfall & its distribution, pre-monsoon/summer rainfall, rainy days, temperature and humidity etc., has been found to impact Jharkhand agriculture very adversely. As per the research outcomes of All India coordinated research project on Agrometeorology, following adverse impacts have been observed in Paddy and wheat crops. Additionally few diseases have been reported to appear in new host plants for the 1st time in Jharkhand which may be due to climate change.
Observed Impacts
1. In rice, an increase in maximum temperature, coinciding with vegetative stage, has been found to cause significant yield reduction up to 10 q ha-1  where as an increase in minimum temperature, coinciding with the Grain filling stage has been found to have significant positive impact on rice yield with an added yield of about 2.7 q ha-1.
2. In general, receipt of higher amounts of rainfall (specially at grain filling stage of rice) has been found very beneficial for kharif rice crop giving an yield addition of up to 6.3 q ha‑1 but its excess (100 mm ore more) at flowering stage is reported to cause yield reduction of  around 7 q ha-1  
3. Rice crop is also found to have a reduction in yield with the increase in evening RH% at vegetative stage. At this stage every unit of higher RH has caused a yield reduction of  3 q ha-1.

4.  The maximum negative impact of temperature rise has been observed in case of wheat (rabi season). All the stages of wheat have been found sensitive to temperature rise but the vegetative and  anthesis-milking stages are most vulnerable with the yield reduction of 1.8-5.5 q ha-1 oC-1  in case of maximum temperature and 0.16-1.9  q ha-1 oC-1 in case of minimum temperature.
5. Temperature rise in rabi season (particulary during mid Feb-mid April) has been found to reduce the wheat yield considerably by causing pollen sterility as well as by shrinking (reducing) the crop growth period. Wheat crop sown on and around 20th November matured in 127 days whereas the same crop sown on and around 20th December matured only in 113 days (14 days shrinking)
6. One very important undesirable impact of climate change in Jharkhand has been observed as appearances of new disease/pest in crops. Some disease/pests have been found to appear on new hosts (crops) for the 1st time like Bristle beetle on Arhar, Sheath blight and rust on kharif maize, powdery mildew on lentil, swarming catterpiller on rice, alternaria blight on repeseed and mustard, root knot nematode on rice etc.
