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Introduction

Bihar and its adjoining states in eastern regia ewmdowed with ample natural resources
comprising fertile and productive soils, good raihf high ground water table, bright
sunshine throughout the year and enterprising fesmdich put together make the region
ideal for remunerative cultivation of crops at amensive scale. As a result 90% of the
population of Bihar lives in rural areas and 77%stdte population directly depends on
agriculture for livelihood. However, there existparadoxical situation that in spite of good
resource availability state productivity of majarops is substantially low compared to
national average productivity which led to its cwerization as a ‘high potential low
productivity’ region. Since irrigated area in thats is only 62% of the net cultivated area,
successful and profitable cultivation of crops bgdalarge depends on amount and
distribution of rainfall during a particular yeaBihar agriculture is governed by rice
cultivation pattern. Moreover, cultivation of croms a cropping system and cultivation
practicesper seunder topography induced specific agro-ecologsttalations such ashaur,
maunand diara lands depend on distribution of raindakr time and space dimensions. The
state annually receives 1234 mm rainfall distriduteer the period from June to September
in a uni-modal pattern which supports wide spreativation of rice and othekharif crops

as well. Consequently rice occupies nearly 36 la&lof the 40.5 lakh ha net cultivated area
during kharif, followed by maize (over 3.0 lakh ha). Being thesmprevalent crop rice
affects the livelihood and food and nutritional waty of majority of the population of Bihar
and contributes significantly to state GDP whidh stceives almost 45% contribution from

agriculture on the whole.

Geographically the state is located betweet2@4nd 27 31’ north latitude and between83
19’ to 88 17’ east longitude. Agro-climatically the statéSainder middle Gangaetic plains
region. The state is bounded on the north by Nepathe east by West Bengal on the west
by Uttar Pradesh and on the south by Jharkhandsstahe state lies 53 metres above the
mean sea level. The state comprises of two distioges viz. North Bihar and South Bihar.
The river Ganges separates the state into NorthSauth . The state is divided into three
agro-climatic zones and further in to three agrol@gical sub-zones. These are, Northwest
Alluvial Plains (Zone-l). North-East Alluvial Plasn(Zone-ll) and South Bihar Alluvial



Bihar Agricultural Contingency Plan-2009 ICAR-RCER, Patna

Plains (Zone-Ill A and Ill B). Districts lying irhese four agro-climatic zones are shown in
Fig. 1

Fig. 1: Agro Climatic Zones of Bihar

In North West Alluvial Plains (Zone-I) there are d&tricts, whereas in North East Alluvial
Plains (Zone-Il) and in South Bihar Alluvial Plaif&one-Ill) there are 9 and 17 districts,
respectively. The state has total geographical afést.163 lakh ha. Categorization of land
according to use is given below in Table 1.

Table-1: Categorization as per land use in Bihar

Sl. | Category Area (ha)

No.

1. Forest land 6,76,400

2. Land under misc. trees, groves 2,11,709

3. Current fallow 2,56,783
Other fallow 6,87,570
Cultivable waste 79,319

4 Net area under cultivation 56,05,798

5. Barren land and permanent pasturge 5,03,381

6. Area under non-agricultural use 13,95,340

Total 94,16,300
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The natural resource endowments of the state arendted by land and water. Also these
resources are vital for the development of Agrimdtin the state. After the Bifurcation of

state it is left with few industries. Agriculture the mainstay of the people of Bihar. Basic
economic features of the state have been compaitbctive national figures in the table 2

below.

Table-2: Basic economic features: Bihar vs. India

Item Bihar India
Agriculture as percent of GDP(TE 97-98) 43.8 26.5
Rural population as percent of total population0{?0 89.5 72.2
Human population density (per sq.km) 19 685 267
2001 880 324
Live stock density (per ha.)1992 census 2.85 1.84

The table above explicitly shows high populatioegsure on Agriculture with population

density at 880 for Bihar against the 324 for Indisth few industries in the state the share of
rural population at 89.5% is very high. Agriculturentributes 43.8% of state GDP against
the national figures at only 18%. These statisficgires reveal the importance of Agriculture
in the state economy.As per Agriculture Census 13®5number and area of operational

holdings by size class is given here under:

Data reveal that a major portion i.e. 84.14 % tdltholdings are marginal (<1.0 ha) followed
by 9.23% small; 5.12 % semi-medium; 1.42% mediumt anly 0.08% are large (> 10 ha)
(Table 3). Similarly a larger chunk of 43.08% armfaoperational holding are marginal
followed by 19.21% small; 22.88% semi-medium; 12/Gedium and only 2.07% large.
Average area per holding (ha) was found to incréasea 0.31 ha for marginal to 15.76 ha
for large.

Table-3: Number and area of holding by size class

Sl. | Size class (ha) Percent of Percent area of | Average area
No. Number of operational per holding (ha)
holdings holdings
1 Marginal (<1 ha) | 84.14 43.08 0.31
2 Small (1-2 ha) 9.23 19.21 1.24
3 Semi-medium (2-4 5.12 22.88 2.67
ha)
4 Medium (4-10 ha)| 1.42 12.76 5.36
5 Large (>10 ha) 0.08 2.07 15.67
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Status of Land and Water Resources in Bihar

Ultimate Irrigation Potential (UIP), Irrigation Rmitial Created (IPC) and Irrigation Potential
Utilized (IPU) of Bihar is given below in Table 4.

Table-4: Irrigation potential in Bihar

Bihar Ultimate Irrigation Irrigation
Up to IX plan Irrigation Potential Potential

Potential (UIP) | Created (IPC) | Utilized

(ha) (ha) (IPVU)

(ha)

Major & Medium Irrigation Projects 52,23,500 26,600 17,14,830
Minor Irrigation Projects 56,63,500 47,16,440 37450
Total 1,08,87,000 73,96,440 54,74,290

It may be observed that Irrigation Potential Crdaie 67.94 % of Ultimate Irrigation
Potential (UIP). 51.3% of UIP through Major and Med Irrigation Projects and 83.28 % of
UIP through Minor Irrigation Projects has been teda Similarly 32.83% of UIP through
Major and Medium Irrigation Projects and 66.38%JbP through Minor Irrigation Projects
totaling to 50.28% of UIP has been utilized.

According to 'Bihar at a Glance 2007, Gross and iN@ated area, irrigated by different
sources of irrigation in Bihar (2004-05) is repdries 41.97 and 30.33 lakh ha, respectively.
The details are given below in Table 5. The crogpimtensity and irrigation intensity are

reported as 1.33 and 1.38, respectively.

Table-5: Gross and net irrigated area by differentirrigation sources in Bihar

Sl. Source of Irrigation | Gross Irrigated Net Irrigated
No. Area (Lakh ha) Area (Lakh ha)
1 Canal 10.63 7.98
2 Tank 1.17 0.89
3 Tube well 28.87 20.53
4 Wells 0.07 0.06
5 Other sources 1.23 0.87
Total | 41.97 30.33

Surface water scenario in Bihar during June to Augst 2009
According to Water Resources Department, Bihamettege broadly four canal commands,
i.e., (i) Sone command, (i) Gandak command, #gsi command, and (iv) Kuel-Bhdua-

Chandan command and ten Chief Engineer Zones tplyssprface water to 16,42,779 ha
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area in various districts of Bihar and a littleJtearkhand too. Under Sone command there are
three Chief Engineer Zones i.e. Dehri, Patna anchdgabad. This canal system irrigates
about 7,68,040 ha area in 12 districts like Patdalanda, Arwal, Nawada, Shekpura,
Jehanabad, Gaya, Aurangabad, Bhojpur, Buxar, Rotgad Kaimur. Under Gandak
command there are again three Chief Engineer zomeblotihari, Siwan and Muzaffarpur.
This canal system irrigates about 4,01,966 ha mré&adistricts i.e. West Champaran, East
Champaran, Muzaffarpur, Vaishali, Saran, Siwan, &ugpalganj. Under Kosi command
there are again three Chief Engineer Zones, i.etndd, Birpur and Darbhanga. About
2,15,060 ha area in 6 districts i.e. Madhubani,a&s# Supaul, Madhepura, Purnea, Araria
and Katihar is irrigated by this canal system. émiduel-Bhadua-Chandan command there
are two Chief Engineer Zones i.e. Bhagalpur andaAgabad. This system irrigates around
2,04,779 ha area in 7 districts i.e. Nawada, ShethpMunger, Lakhisarai, Jamui,
Bhagalpur, and Banka.

During June, July and August 2009 discharge (cysthceugh various irrigation schemes
under 9 Chief Engineer zones was collected anchegited. Percent departure in discharge
during June, July and August as compared to 3 y@am%, 2005 and 2008) average monthly
daily discharge is shown in Fig.2.
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Delwi Aurangabad Patna | Birpur | Purnea DarbhanggMotihaduzatfarpur S iwan
1 2 3 4 5 G 7 3 9
B9% Departure in June -53.8 | -5446 | 9948 | -100 -100 | -84.66 | 7382 | -81.57 | 117.35
W% Departure in July 1.13 -2.92 | 4412 | 487 | -100 | 12805 | 3212 | -7.63 | 24.34
O%Departurein August -24.44 | -2874 | -64.1 | -40.33 | -100 | -2439 | -21.97 | 21.95 | 24.64

Fig. 2: Percent departure in discharge from averagelischarge under different Chief Irrigation
Zones in Bihar
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It may be observed from Fig. 2. that in June 2@2@,0f 9 Chief Engineer Zones in 7 Chief

Engineer Zones Discharge is less than averageiratige of -53.8 % to 100 %, whereas in 2
CEZs i.e Motihari and Siwan it is more than therage in the range of 73.82 % and
117.35%. In July 2009, in 5 CEZs it is less thaarage in the range of (-2.92% to -100%)
and in 4 CEZs it is more than average in the raridé.13 % to 128.05%). In August 2009, it

is less than average in 7 CEZs in the range of §72% to -100%) and more than average in
2 CEZs in the range of (21.95% to 24.64%).

Ground water status in Bihar

Report on Ground water status of Bihar revealsdhdhe 515 blocks covering 38 districts of
Bihar as on 3% March 2004 are in safe category. Details of growater status in Bihar are
given below:

Table-6: Annual ground water recharge and withdrawd in Bihar

During monsoon season

Annual recharge from rainfall 19.45 bcm
Annual recharge from other source 3.96 bcm
During non-monsoon season

Annual recharge from rainfall 3.42 bcm
Annual recharge from other sources 2.36 bcm
Total Annual ground water recharge 29.19 bcm
Natural dis. during non-monsoon period 1.77 bcm
Net annual ground water availability 27.42 bcm
Annual ground water draft for irrigation 9.39 bcm
For domestic and industrial users 1.37 bcm
Total draft 10.76 bcm
Proj. dem. for dom. and ind. uses 2025 2.14 bcm
Net Ground water availability for future 15.89 bcm
irrigation

The stage of Ground water development as éh\Bdrch 2004 for all the three Zones as well
as for entire Bihar is shown in Fig. 3. It may leserved from Fig 3. That in Zone | stage of
ground water development is maximum 41.3% followg®8.36 % in Zone IIl and 37.30%

in Zone 1. In entire Bihar it is 39.27 % only.dtearly indicates that there is sufficient scope

for development and efficient utilization of grouwater.
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Fig. 3: Stage of Ground water development in variosizones and Bihar

Similarly net annual ground water availability anedt ground water availability for future

irrigation development for all the three zones &4 as for entire Bihar is given in Fig 4.
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Fig. 4: Net annual Ground water availability and Net Ground water for future
irrigation development in various zones and entirdBihar



Bihar Agricultural Contingency Plan-2009 ICAR-RCER, Patna

It may be observed from Fig. 4 that Net annual Gdowater availability is maximum of
1082404 ha m in Zone | followed by 996062 ha m am& Ill and 663170 ha m in Zone II.
Similarly Net ground water availability for futurerigation development is maximum of
6,03,967 ha m in Zone | followed by 5,86,115 hainZéne Il and 3,98,614 ha m in Zone Il.
In entire Bihar it is 15,88,696 ha m.

All the above mentioned information reveals thatutih there was rainfall deficit and less
and late release of water from canals resultindrought like situation, but with sufficient
ground water resource to meet crop water demandwatid appropriate land and water
management strategies as well as judicious, efficéexd equitable use of land and water

resources it is possible to mitigate drought liikeation.

Cropping Pattern in Bihar
More than 60 % of land is used for crop productibimere are three cropping seasons, Kharif,

Rabi and Zaid. Area under different crops have tsenvn in the table below :-

Table-7: Area under major crops in Bihar (TE 2000-Q)

Sl. No. | Crop Area SI. No. Crop Area
(lakh ha) (lakh ha)
1 Paddy 36.77 9 Gram 0.74
2 Wheat 20.98 10 Arhar 0.40
3 Maize 6.30 11 Sesame 0.17
4 Lentil 1.77 12 Pea 1.28
5 Potato 1.48 13 Moong 1.79
6 Jute 1.34 14 Rai/Sarson 0.91
7 Sugarcane | 0.93 15 Sunflower 0.31
8 Sesame 0.17 16 Onion 0.14

Source, DOS, GOB

The table above shows that about 90 per cent ¢ivatéd area is occupied by food grain
crops. Paddy alone accounts for 46 percent of tbeped area followed by wheat with 26
per cent area. In fact Rice and Wheat accountdarlp 70 percent of Gross Cropped area.
Pulses account for only about 10 percent of theoped area . Oilseeds have a minor
presence and non food crops (Sugarcane, Potaweflt) which generate higher value of
output per hectare are grown only on about 4 pé¢raera. Rice is the most important crop

grown in the state duririgharif and also aboro riceduringrabi season.

Among major factors affecting overall productiondaproductivity of rice in Bihar onset,
distribution and intensity of rainfall prove to béprime importance, as rice cultivation in the

state begins with the raising of nursery based atemavailability through pre-monsoon
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showers received by the end of May or beginningwfe. Onset of monsoon by the end of
June or early July provides enough water to takeagptransplanting in puddled fields which
is continued throughout the month depending onlabitity of seedlings, manpower, inputs
and duration of the variety. Any aberration in failhduring this period drastically affects the
prospects of good yield due to delayed transplgnéind its poor growth owing to water
scarcity, heavy infestation by weeds and out- bodakany diseases and insect-pests.
Rainfall in Bihar during the current year (2009ksldisplayed an abnormal pattern as there
were little rains received during the months ofeJamd July, the crucial months for sowing
of kharif crops and nursery raising and transplanting oé.rithere were 62 and 32 %
deficient rains during these two months that causigdificant reduction in area coverage
under rice transplanting. It is because of thesosm Government of Bihar declared 26 out of
38 districts as drought affected districts. In viefagood rains (+ 38%) during the month of
August some recovery could be made for acreageruratesplanted rice, however yield loss
due to significant delay in transplanting could rb&igated only with suitable agronomic
practices during remaining growth period of thepcr8imilarly strategies are required for the
cultivable fallow lands along with ensuring highgelds of rabi crops to make up for the

losses okharif season.
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Rainfall pattern and drought scenario
The monsoon 2009 started with a prediction of earlget and normal rainfall over Bihar.
But due to sudden and unexpected occurrence ofeseyelonic storm on 25May over
north Bay of Bengal and associated heavy raintadinged the normal synoptic features of
monsoon and weakened the monsoon current that edeléye further advancement of
monsoon over Bihar. The monsoon trough remainatibetiry from May 25 to June 28 and
the vigour of monsoon dissipated to resurge only28h June to cover entire Bihar, thus
onset of monsoon occurred two weeks late as comdparaormal. Over the state only 66.3
mm rainfall occurred in June 2009 against the nbmaiafall of 173.1 mm. In comparison
to long term average it was deficient by 62 %. Agoological zone wise analysis indicated
that AEZ 1ll A recorded a deficit of 73 per centléoved by 71 per cent in AEZ I. District
wise analysis revealed that rainfall pattern dudnge was erratic as it ranged from 100 per
cent deficit in Bhabua (AEZ Il B), Kishanganj andadhepura (AEZ II) to 15 per cent
deficit in Purnea of AEZ Il. Except Purnea, all thimer districts fell under the category of
deficient or scanty rainfall. During the month ofiy] State received a deficit of 33 per cent
rainfall against the long period average. Howel&Z Il B, the rice bowl of Bihar with the
longest transplanting period during July receivedy0l66.1 mm against a long period
average of 301.5 mm. Under such weather conditiameers of this region were forced to
delay the transplanting/broadcasting of rice andl & them could not save their already
transplanted crop which dried up due to water styarelowever, AEZ Ill A received a
normal rainfall while rainfall in Jamui was defioteby 57 per cent against the long term
average. This indicates that in July also, thegiapdistribution of rains over Bihar was so
erratic.
Almost all the districts of the state received goaths during August and this brought relief
to the withering crops. During the month Bihar iiged a rainfall of 319.5 mm against a long
term period average of 295.5 mm, which is about8cent surplus. The important feature of
rainfall pattern was that all the AEZs of Biharea®d either normal or excess rainfall during
August. However, Bhabhua district of AEZ I1IB réwed a deficit rainfall of 87 per cent
followed by Bhojpur (54 per cent). Similarly, Pemof AEZ Il received a surplus rainfall of
87 per cent followed by 86 per cent in Bhagalpwstrait of AEZ IlIA. But during
September month, north Bihar received scanty rkimfaile south Bihar received normal

rainfall.
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The cumulative rainfall from®iJune to 3 September and its normal and per cent deviation

from normal monsoon over different agro-ecologimaies of Bihar are given figures 5 & 6.

Fig 5: Cumulative rainfall during 2009 and normal over different agro-ecological zones
of Bihar starting from 1! June to 33" September at different weekly intervals

The deviation of seasonal rainfall during June épt8mber 38, 2009 clearly indicates that
Bihar received a rainfall of 736.3 mm against aglaarm period average of 1039.2 mm,
which is still 29 per cent deficient. The agro4egical zone wise distribution indicates that

AEZ | and AEZ |l received a deficit of 35 per cdotlowed by 31 per cent over AEZ IlIB.



Bihar Agricultural Contingency Plan-2009 ICAR-RCER, Patna

The district-wise rainfall indicates that Kishangahnorth Bihar received a deficit of 79 per

cent rainfall followed by 62 per cent deficit in &tua.

Fig-6: Monsoon 2009: Cumulative performance of morson over different agro-
ecological zones of Bihar for the period beginningrom 1° June
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The district-wise and zone wise monsoon summasiasvn in the following table.

Table 8: District-wise monsoon summary of Bihar
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Districts to 30" June to 31 July to 31 August Septem er to
eptember

Act | Nor | %D | Act | Nor | %D| Act | Nor | %D Act| Nor| %D
North Bihar (AEZ |)
Begusarai 409 1578 -74 115.283.7] -59] 198.4 292.6 -32 1453 195.9
Darbhanga 2.6 1528 -98 351.806.0| 15 3824 2785 37 77|6 2056
East 42.8| 161.4) -79 310.6362.8| -14| 4354 2788 56 81|3 215.3
champaran
Gopalganj 40.9 1482 -7p 162[204.6] -47] 306.1 2740 12 441 214.1
Madhubani 479 185.0 -74 415333.0| 25 296.4 278.1L 7 650 188.7 |
Muzaffarpur 67.8] 150.0 -5y 216|1350.1| -38] 262.4 277.7 -6 1653 223.7
Samastipur 247 1604 -§5 101.299.4| -36] 2731 2534 B 747 2387 |
Saran 474 127.6 -6p 112/®38.7| -67| 196.4 302.8 -35 544 239.0
Sitamarhi 19.2 2049 -Of 325/4394.2| -17| 261.3 2938 -11 568 183.8
Siwan 185 1349 -86 636326.2| -81] 246.§ 2966 -17 46/5 230.6
Vaishali 75.5| 139.1 -46 32p318.2| -90| 2354 2705 -13 1017 208.7
West 159.0| 246.9 -3 470.1447.5| 5| 471.3 3805 24 112|8 2735
Champaran
Zonal 49.0| 164.9 -71 230.6338.7| -34| 2972 289F B 855 2183 -
Average
North Bihar (AEZ II)
Araria 184.1] 244.8 -25 308/5471.0] -35 530.0 362.8 46 60[0 279.6
Katihar 24.6] 221.2 -89 204]1358.2| -43] 327.9 2884 14 72|9 24%.4
Khagaria 50.3 102.8 -6p 214/3307.3| -30| 333.64 313.3 6 142]5 228.1
Kishanganj 0.0 396.8 -10p 84/0664.0| -85 2895 4471 -35 1|8 364.8 -1
Madhepura 0. 2156 -100 147.896.8| -63| 332.4 290.8 15 038 2435
Purnea 2143 250.8 -15 416.886.1| 8| 560.] 299.7 87 727 2534
Saharsa 66.1 2092 -68 333.360.4| -10| 386.4 2695 43 604 2234
Supaul 52.0 209.2 -7b 133|0369.4| -64| 342.6 269.56 27 96|8 223.4
Zonal 75.1| 242.6) -6§ 230.2402.8| -40| 387.9 317.6 25 751 258.0
Average
South Bihar (AEZ IlI1A)
Bhagalpur 65. 1920 -6p 326[2309.7 5] 500.9 2686 86 2200 220.6
Jamui 92 1743 95 136/8315.0| -57| 321.§ 269.8 19 2089 2212
Monghyr 68.7] 161.0 -5/ 33012308.6] 7| 3535 2761 28 2065 206.5
Zonal 47.9| 176.1] -7 264.4311.1| -15| 392.1 2714 45 2118 216.1
Average
South Bihar (AEZ 11IB)
Aurangabad 20.6 12477 -3 214.800.0] -29] 457. 283.p 61 2855 205.9
Bhabua 0.0 136.8 -10p 16348235| -49] 404 321.9 -87 2393 223.2
Bhojpur 248 111.4 -78 87B2955| -70| 1249 2735 -54 1608 2255
Buxar 12.8] 107.2 -88 187)6283.0| -34| 3756 2430 54 1316 194.2
Gaya 68.4 124.7 -45 104|8316.0] -38] 152.§ 3158 -52 2690 1929
Jahanabad 715 1099 -85 127.861.1| -51] 1274 263.fy -52 1418 207.9
Nalanda 68.7 1319 -48 144/B00.9| -52] 1734 2630 -34 890 203.3
Patna 81.d 1424 -4p 155/®B15.1| -51] 267.4 2750 -3 1698 218.8
Rohtas 369 116.7 -6B 220B@185| -31] 364.0 312.8 16 2394 236.2
Zonal 42.8| 1228 -6§ 166.1301.5| -45| 2314 2838 -17 1918 211.9
Average
Bihar 66.3| 173.1] 62 228.3339.7| -33| 319.9 295.5 8 122]2 230.9

Ja7
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Spatial variation of monsoon rainfall during monsenonths (June-September) over Bihar is

shown below:

Fig 7: Spatial variation of monthly distribution of rainfall during monsoon

Classification of districts into excess, normalfident, scanty and no rains categories
revealed that 20 districts fell under the categuoinscanty rains during the month of June
however, the number under this category reducexhlyp 4 by the end of August. But during
September month only 7 out of 32 districts haveeirasd normal to excess rainfall. The
number of districts under different categories ainfall during different months of the

monsoon season is shown in below.
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Table-8: Number of districts under different categry of rainfall during June, July,
August and September months

AEZs T(_)tal_ June July August September

Districts [E[N[D [S [NR| E[ N D] S| NRl. E] N D0 § NR H N D S NR
| 12 00| 3| 9] 0 1 4 4| 3 O 3 7 P [0 O 0 [0 4 B (
Il o|1,2|5]|0 of 3/ 5/ 0 O 4 3 1 0 O 0O 0 2 B (
A 3 ojoj1,2]0 of 2/ 11 9 O 2l 1 D 0 O o 3 p P
1B 9 0|04 4] 1 ol o 8/ 1 0O 20 22 4 1 O 2 2 5 p
Bihar | 32 0| 1| 10| 20 1 11 9 18 4 0 11 13 |7 |1 G 2 |5 |11 |14 |0

(+20 % - Excess (E), -19 to +19 % - Normal (N), -20 to -59 @eficient (D), -60 to -99 % - Scanty (S), -100
% - No rain(NR))

Area covered under rice and maize over Bihar

As on 8" August, area covered under rice over Bihar wa3 g@r cent less as compared to its
area during the year 2008, however wide spreads rduring second and third week of
August improved the situation and total acreageeumite reached a level where acreage
shortfall was only 39 per cent (as or"2ugust) against the previous year's acreage.

Table 9: Comparison of area covered under rice andnaize during 2009 and 2008
ending different periods in August and its comparien to cumulative rainfall ending the
same period over different agro-ecological zones &ihar

RiceearCovered (hectares)

AEZs As on &' August As on 18 August As on 28 August

2009 2008 % Devy 2009 2008 % Dev 2009 2008 % Dev
AEZ | 865248 | 119132( -27.4 970844 1239658 -21.7 1015025 1251158 18.9
AEZII 357374 334659 6.8 398868 507636 -214 421943 544454 -22.5
AEZIIIA | 250038 | 1157085 -78.4 398742 1292147 -69.1 503955 1300167 -p1.2
AEZIIIB 28980 168239 -82.8 85310 288602 -70(4 140686 3158358 -55.4

Bihar 1501640| 2851303 -47.3 1853759 3328043 -44.3 2081609 3411137 139.0
Maize Area Covered (hectares)

161815 153719 5.3

AEZ | 145624 | 152597 -4.6 160591 153719 4.5
AEZII 49135 38352 28.1 49135 44176 11.p 49135 44176 11.2
AEZIIIA 19123 14392 32.9 22182 17304 28.2 22182 17304 28.2

AEZIIIB | 58306 63204 -7.7 59681 63204 -5.6 59681 63204 -3.6
Bihar 272188 | 268545 1.4 291589 278403 4.7 292813 278403 b.2
Monsoon rainfall from S June to (in mm)

As on 6" August As on 18 August As on 28 August
2009 2008 % DeV 2009 2008 % Dev 2009 2008 % Dev
AEZ | 316.5 732.4 -56.8 468.3 872.7 -46,3 5485 906.4 -39.5
AEZII 390.4 676.8 -42.3 563.3 864.3 -34.8 6744 8819 -2B.5
AEZIIIA 353.5 745.1 -52.6 572.8 1034.2 -44.6 644.3 1045%.3 -38.4
AEZIIIB 211.9 676.4 -68.7 365.1 898.7 -50.4 413.0 953|1 -56.7
Bihar 327.4 709.5 -53.9 501.6 895.9 -44.0 578.0 9277 -37.7

As evident from the information given above ricangplanting in south Bihar comprising
AEZ Ill A & B suffered to the extent of 61.2 and.8% shortfall. Incidentally AEZ IIl covers
the districts where rice conventionally occupiesgda area with higher productivity as

compared to other agro-ecological zones of the s@ituation in north Bihar is somewhat
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better as only 18.9 and 22.5% rice transplantingccoot be done owing to aberrant rains

during June and July. Under the situation a sceraarierges where there will be a deficit of

18.38 lakh tonnes of rice in Bihar incurring a lafsRs 1839 crores to state exchequer.

However, in case of maize, there was an increasacieage of about 5.2 per cent as

compared to previous year.

Table 10: Estimated production loss and its monetarvalue

AEZs Loss in area over previous year Estimated Production Loss* Monetary value **
('in Hectares) Rupees in crores
2009 2008 Difference 2009 2008 Difference 2009 2008 Loss
AEZ | 1015025| 1251158 236133 1403780 1730352 326572 1404 (1730 | 327
AEZI| 421943 544454 122511 583547 752980 169433 584 753 169
AEZIIIA | 503955 | 1300167 796212 696970 1798181 1101161 697 1798 (1101
AEZIIIB | 140686 315358 174672 194569 436140 241571 195 136 242
Bihar 2081609 | 3411137 1329528 2878865 4717602 1838737 2879 (4718 |1839

* Average yield of 383 kg/ha, ** MSP of Rs. 1000/q
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Agro-techniques to mitigate drought effects

In the light of above information there emergesdchém strategies to tackle three distinct
situations;
1. Proper management of standing rice crop
2. Crop planning during pre-rabi and rabi seasonlioviaor cultivated fields
(i) Pre-rabi cropping in fallow lanttscover the losses occurred during kharif

(i)  Effective planning for ensuing to harvest a goabi yield.
1. Proper management of standing rice crop

1. Under the situations where rice transplanting warsectimely (during July) the crop
must be passing through the stage of panicle emeeginhat is most crucial for final
crop yield. At this stage if weeds are presentha field it should be removed
manually or mechanically and the final dose ofag@nous fertilizer is to be applied
immediately.

2. Adequate moisture availability needs to be ensumedce fields to ensure proper
panicle exertion and effective filling of grains tase there is no rainfall ground
water should be exploited for the purpose. Theraiteps required are;

o Raising bund height to the tune of 20-25 cm araurelfields to arrest rain water and
utilize in crop production.

o Adoption of deficit irrigation strategies such asgation at most critical crop growth
stages, low depth at frequent interval, use of nessbed and cost effective water
saving measures.

o Promoting conjunctive use of rain, surface and gdowater in canal command.

0 Subsidy on diesel should be utilized effectivelytire areas having good quality
shallow ground water aquifers so that groundwaser loe utilized in irrigating rice
nursery and providing water for land preparationvali as subsequent irrigation after
transplanting. Water purchasing is more economitan owning tubewell, so
rejuvenation of defunct tubewells to provide growater to crop during critical crop
growth stages should be promoted. Training andagphuilding/skill development
of farmers in proper operation and maintenanceiloé¢ twells will be quite helpful in

optimum utilization of groundwater.
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o Rainwater harvesting and In-situ moisture conse@matechnologies need to be
promoted.

o Policies for release, allocation, distribution andization of canal water under the
deficit irrigation scenario should be chalked oud @ropagated.

o0 Appropriate land use plan having various crop oi&eeping in view the deficit
water availability should be developed.

3. Diseases like brown spot, sheath blight and badtéeiaf light if not contained
effectively may have a heavy toll on the crop yiakl there is fast spread of these
diseases during this stage of crop growth. At tist fappearance of symptoms
fungicides Dithane M-45 and bavistin should be gpda(0.2 % solution) for brown
spot and sheath blight, respectively. To contairctdyal leaf blight spray of
agrimycin 100 should be done.

4. Gundhi bug eptocoriza varicornisinfests the rice fields heavily in September and
October in thosevarieties who are at panicle eerarg , milking and grain filling
stages. To minimize the loss from this pest systemsecticide carbaryl 0.1%
solution should be sprayed intermittently at 15<diayerval.

5. Alternate wetting and drying on weekly basis hetpgrain filling and avoidance of
lodging.

6. For situations where rice transplanting was doteitathe month of August by using
over matured seedlings half of the recommendedgetnt dose (40 kg/ha) should be
applied basal dressing at the time of transplanfRemaining half of the nitrogenous
fertilizers is to be top dressed at the time ofigaremergence. Other practices should

be adopted as described above.
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2. Crop planning during pre-rabi and rabi season in fallow or cultivated

fields

A. Pre-rabi cropping in fallow lands to cover the bsses occurred during kharif

As elucidated above there has been a dip of 39%cénacreage in Bihar owing to 37.7%

deficient rains up to the end of August. The sitbrahas left almost 13.29 lakh hectares rice

area vacant distributed over different agro-ecalalgzones of the State as follows;

Table 11: Fallow lands over different agro-ecologal zones of Bihar

AEZ

Il A B

Fallow lands ( Lha)

2.36

1.22 7.96 1.74

Major crops in different AEZ during pre rabi/ raddason should be as follows;

Table 12: Major crops in different AEZs

AEZ | Major crops Promising cropping systems
| Toria, Wheat, winter maize,Maize + Potato, Wheat + Mustard-Muri
Potato, Mustard, Lentil, Mustard/Potato-Mung, Potato-Boro rigq

Sugarcane, Boro rice

Sugarcane + Wheat/Potato

Toria, Winter maize Wheat
Boro rice, Potato, Linsee(
Lentil,

,Mustard/Potato-Boro rice / Mung, Wheat/Linse
i~ Mung

or,
ard,
am

A Toria, Lentil, Gram, Wheat, Lentil + Linseed/Mustard, Gram + Coriand
Winter maize, Mustard, Winter maize Sole, Wheat Sole, Wheat + Must
Winter pigeon pea Winter Pigeon Pea, Gram / Mustard/ Mung, G
+ Mustard
1B Toria, Wheat, Lentil, Gram, Wheat — Mung, Lentil + Mustard, Winter Maize

Mustard, Winte

Maize

Potato,

rPotato, Gram + Mustard

+

Following contingency measures may be adopted &kimg up the losses in such areas:

1. Sowing of pre-rabi crops such as tofgagssica rapacv PT 303 and T 9, pigeon pea

varieties Basant, Bahar and Sharada, early potatiocauliflower during the first

week of September in the areas where there is aacehof excess moisture and water

logging in the month of September. Toria and epdiato vacate the fields by the end

of November to mid December; cultivation of lateveowheat may be easily adopted

after these crops.

Fodder production has also suffered drasticallyindurkharif season therefore

according to need local chari and improved varsetiefodder sorghum, local fodder
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maize and hybrid napier may be planted/ sown irantitands to improve fodder
availability immediately in September.

In low lying areas where no crop can be sown rigbtv moisture conservation
practices should be adopted to ensure adequatéumeoss/ailability for rabi crops.
Planting of autumn sugarcane (early October) ircelaf spring (February/March)
sugarcane may be a viable option in the fallow aebere sugarcane is a part of
cropping system.

Cultivation of vegetable crops in peri-urban areagolving table pea (Arkel,

bonville, meteor), beans and faba bean may be aedopt

B. Effective planning for ensuing to harvest a goodabi yield.

Wheat, winter maize ,lentil and potato are mabi caiops grown in Bihar .Since the crop is

cultivated on conserved moisture and there is gmodpects for late rains during the month

of September over the state the situation bode$ foela good rabi season provided

following cultural measures are adopted ( Table.13)

1.

Use of good quality seed and choice of suitabléetias for specific agro-climatic

conditions is very important.

Efficient use of soil moisture by adoption of Zdrillage in wheat, lentil and gram is
important besides to save cost and higher yield.

Ensuring water availability for irrigating crops eattical stages of crop growth. For
this timely repair and maintenance of tube wellsfistmost importance to effectively
use the ground water resources.

Adequate and balanced application of nutrientaugiolg micro-nutrients such as zinc
and boron as recommended for a particular regiompsrtant.

Proper care for weed and insect-pest managemeabircrops to save the losses in

crop yield.
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Table13. Package of practices for majorabi crops of eastern region

S. Crop Varieties Sowing time Seed | Spacing| Fertilizer Water Tillage/ Remarks
No. rate dose management weed
(kg/ha) (cm) (N, P, K control
kg/ha)
1. Boro rice Gautam, Prabhat, 15" October to | 50 20x 15 | 100:40:20 Maintain 5 cm | Pre- Seedlings
Richharia, 15" November Nitrogen half | water regime | emergence | should be of 15
Dhanlakshmi, Transplanting at puddling, | from 5 DAT till | spray of days age and
Saroj, Bhagavati | to be done in one fourth 20| 15 days before | Butachlor 2-3
the first DAT and harvesting 3.0 litres/ha | seedlings/hill
fortnight of remaining at within 02
February Pl DAT using
600 liters of
water
2. | Wheat Timely sown: HD | Timely sown | 100 — 20x5 | 120:60:40 Depending on | Isoproturaon| To avoid loose
2733, PBW 343, | November 125 water 1.0 kg/ha smut seed
HP 1731, K 9107, Half of N and| availability 3-6 | spray at 25 — treatment with
UP 262 RW 346 | Late sown full dose of P | irrigations at 20| 30 DAS Vitavax 2g/kg
Late sown First week of and K just days interval | with 600 seed is
HUW 234, PBW | December before beginning at 21| liters of important.
373, HW 2045, onwards 125-150| 18 x5 sowing; ¥a N | DAS water
HP 1744, NW at 21 DAS
1014 and
remaining at
Un-irrigated 45 DAS
conditions:
C 306, K 8027,
RW 3016 40:30:20
3. Lentil BR 25, 15" October to | 40 25x10 | 20:40:20 In case no - Seed
Pant L 406, 15" November winter rains inoculation
Mallika, Arun, PL one irrigation with
639 at pod filling Rhizobium
stage culture




Bihar Agricultural Contingency Plan-2009

ICAR-RCER, Patna

Winter Shaktiman 1, 15" October to | 20 75x20 | 120:75:50 | Keep the field | Atrazine 2.0
maize Shaktiman 2, 20" November One third N | moist from kg/ha pre-
Ganga 11, and full dose | silking to grain | emergence
Lakshmi, Devaki, of P& Kat | filling stage. spray just
Rajendra Sankar sowing, 1/3 after sowing
Makka 1 & 2, N 55 DAS using 800
Hi starch and liters of
remaining at water
tasseling
Gram Rajendra chana, | First fortnight | 75—-80 | 30x 10 | 20:45: 20 Keep the field| - -
KPG 59, Pusa of November | for moist at the
256, RAU 52, kabuli time of pod
KWR 108, Pusa varieties filling
372, SG 2, 100
Kabuli Chana:
Pusa 1003, HK
94-134
Mustard Rajendra sarson [110" October to | 5 30x10 | 60:40:40 Irrigate the Pendimethal| Use of sulphur
66-197-3, Varuna, 20" October field at in 1.0 20 kg/ha at the
Pusa bold, Swarna flowering and | liter/ha pre- | time of sowing
pod filling emergence
stages spray just
after sowing
Linseed Shubhra, Shwetd, 10" Octoberto | 15-20 | 30x 10| 60: 30 :20 Irrigate the | - -
Garima, T 397, | 15" November field at
Shekhar flowering and

pod filling
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Policy initiatives required on the part of Government

As more than 84% farmers in the state fall underdategory of marginal farmers and their

average holding size is about 0.31 ha it is imperadn the part of government of Bihar to

provide following facilities to ensure minimizatioof losses caused due to failure of

monsoon during early part kharif 2009.

1.

Continuance of subsidized availability of diesel &ffective exploitation of ground
water available in plenty in the state. In factataicreage of wheat can be adequately
irrigated by effectively utilizing ground water.

Ensuring easy and timely availability of inputsdifuality seed, fertilizers, pesticides
and other required items. Steps are also requoedéeding out spurious chemicals
being sold in the local market pretending the nafm@opular agro-chemicals.

Effective dissemination of crop husbandry technggtee the farmers through proper
activation of line departments.

Timely procurement okharif produces to help farmers plough back the money for
purchase of inputs famabi crops.

Proper coordination among agriculture, irrigatigtant protection, extension and

other related departments.
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Contingency Plan for Animal Husbandry

Delayed and erratic rainfall in different districié Bihar has a long-standing impact on crop
as well as livestock production. Coverage of ddférKharif crops has been drastically
reduced and delayed due to low soil moisture indexch will have adverse impact on
production of crop as well as their by-products.aAsonsequence, availability of feeds and
fodder for livestock is expected to be reduced Itesulow productivity, delayed maturity,
incidence of different diseases and reproductiwordiers. So, there is an urgent need to
develop and adopt a contingency plan for livesteektor to mitigate or reduce the adverse

effect of drought as far as possible.

Bihar has been divided into 4 Agro-ecological zond®re there is a difference in rainfall
pattern from I week of June to"3week of August. The most affected zone is AEZBII
where 30% reduction in rainfall has been recordaetbwed by AEZ Il A with 20 %
reduction in normal rainfall. Total loss of ricaaat has been estimated at Rs 11000 million
beside loss in rice bran production.

1. Agro-ecological Zone Il B

The Impact of drought on livestock is manifestadfour ways; (i) mortality, (ii) loss in
productivity, (iii) health of animal, and (iv) loss fertility. Crossbred cows and buffaloes are
seriously affected due to shortage of feeds anddndGoats and sheep are also affected by
drought, but relatively mildly compared to largemals. They are mainly grazing animals
and depend on common property resources i.e.,mgrdands, wastelands, forests etc. Other
economic indicators to observe the impact of drough livestock are price of animal
products, which may be observed in increasing tréfttbugh, there are other factors
increasing demand for livestock products, e.g.r-@wereasing human population and export
of livestock products to neighboring states. Drdughy also have impact on sale of bullock,

dry and unproductive animals and increase in mideeds and fodder.

Scenario:
0 The loss of area coverage under rice corresportdisgme period last year as on 20
.8. 09 are reported to be about 6.94 lakh ha,rasudt there will be loss in rice straw
production to the tune of 65-94% in different digs except Rohtas only where loss
is about 10% (Table). Since, most of this areanideu rice-wheat cropping system,

there must be storage of wheat straw produced yleat which is likely to be
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continued up to November for livestock feeding. Bwrer, rice straw utilization for
animal feeding is about 55% and area under khaaizenhas been increased about
28% resulting more production of maize straw, whiefil reduce the fodder
deficiency to some extent.

0 Decrease in soil moisture index will adversely eifféhe irrigated agriculture
production not only irkKharf but also the subsequent rabi season. As a resué th a
chance of reduced wheat straw production, if sigfficrainfall does not occur by this
time.

o Acute fodder shortage may have adverse impact onahmproductivity. There may
be possibility of animal and human migration frdmege areas to adjoining areas. It is
reported that the lower rainfall, humidity and regtenvironmental temperature have
produced poor quality fodder deficient in vitamiingestible carbohydrate and protein
content. Since, Sorghum is the mahmarif fodder in this region, HCN content of this
fodder may increase, which reduces not only thatphllity but has effect on health
and production.

0 Scarcity of succulent fodder, low humidity and higmperature depresses the ability
of dairy animals particularly buffaloes to convertstore carotene to vitamin A. It is
reported that drought results in the depressionfeafd consumption and milk
production, reduction in conception rate, pregnantygh embryonic death,
suppression of estrous, ovulation and require marabers of insemination/ service
per conception.

o Feeding of dairy animal, small ruminants and pguis a difficult task in the
prevailing drought situation. A large number of toguctive male and female cattle
and buffalo are bound to suffer badly as farmer tny to save their productive
animals with all available resources. This will Bdeng standing impact on livestock
production due to delayed maturity of females, atroes, low production etc.
Regaining of production may be slow particularlydeiry sector.

o Fodder scarcity may be acute after October if nmessare not taken.

2. Agro-ecological Zone Il A
Scenario:
0 The loss of area coverage under rice corresportdisgme period last year as on 20
.8. 09 are reported to be about 1.94 lakh ha,rasudt there will be loss in rice straw
production to the tune of 45-89% in different dgs (Table). Livestock in this
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(0]

region primarily depend on rice straw. Moreovegaaunder summer maize has been
reduced to about 6%, which may aggravate the pmoloiefeed shortage, which may
be felt after November.

Intermittent shower may favor the growth of grasederest, wasteland, bunds etc.

Strateqy:

Livestock management

(0]

(0]
(0]
(0]

Livestock should be kept in shelter or under shathd daytime.

Washing of animals may be done at least twice a day

In case of hot weather condition, grazing may beeda morning and afternoon.
Livestock should not be traveled long distance dgoazing to save energy and
drinking water intake.

In acute drought affected areas, animal camp maydenized along nearby canals or
water sources. Farmers along with canal may beipdesl to cultivate fodder crops.
Animals should not be watered immediately aftenmefrom grazing

Possibility of feeding of tree leaves after loppamy grazing of grasses in forest may

be explored

Livestock feeding

(0]

At present in Bihar, fodder scarcity is not acutke do storage of wheat straw in most
of the districts, which will be continued up to Nuber.

Rice straw after it is harvested may be storediysdte livestock feeding. Presently,

50-60% of rice straw is used as livestock foddehe® uses of rice straw may be
restricted so that full quantity is used for livesk

feeding.

Most of the districts are receiving intermittent

showers, which is favorable for growth of local

grasses in pasture and wastelands, forest and

bunds. Grasses may be fed as much as possible

after mixing with straw. During acute drought,

there may be chance of nitrate accumulation in

grasses. Care may be taken while feeding thessagas
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o Short duration fodder crop like sorghum, cowpea
etc may be cultivated in land where crop
cultivation is not possible. Excess fodder may be
made hay and stored for feeding in winter. During

drought, sorghum may accumulate HCN, which is

toxic to livestock. Care may be taken in feeding of

stunted grown Sorghum fodder.

o Damaged grain (not fungus contaminated), which @& suitable for human
consumption may be diverted for animal feeding.

o Feeding may be done 3-4 times per day to reducgvétstage of feed. Kitchen waste
may also be fed.

o0 In areas of acute drought, enriched complete fdeckd containing dry roughage,
concentrates / unconventional supplements in thie 20:50 be supplied. The
complete feed blocks may be sourced from M/s Posteskis India Pvt. Ltd., Karnal
and Miracle Foods and Feeds, Hyderabad.

o Due to prolonged under-feeding, there is a chahedartion in pregnant animals and
lactating cows may show the symptoms of hypoglyeen@Gomparatively good
quality feed may be offered to milch and pregnaminals. Dry and non-productive
animals may be reared on dry roughages sprayedl@¥h molasses or crude jaggery
solution and 2% urea for maintenance of animals.

o In sugarcane growing area, sugarcane bagasse beultsed in the mixed ration
containing 50% sugarcane bagasse, 20-25% rouglgagen(dry), 20% cake, 5-10%
wheat bran, 10% molasses or crude jaggery, 1% ur#asalt and 2% mineral
mixture and may be fed to dry and unproductivestisek. Sugarcane top is good
fodder for dairy animals. In case of damage of stgze, whole plants may be
chopped and fed to dairy animals. Damaged rice rayp be fed to livestock.

o Other unconventional feed like banana plant, wlayacinth, tree leaves, babool pods
etc may be fed to livestock to reduce the use aatfrice straw.

o Certain drought resistant fodder crops (like songh®P chari, cowpea) may be
cultivated. Under the mini kit programme the depehental department (DAHDF,
Fodder Unit) to provide such fodder crop seedsraught-affected areagor quick
growth of fodder, application of urea as spray rbaytaken up. As the sowing of
main rabi crop will start in October, intercropping main crops with fodder crop

may be adopted like Maize/ Sorghum + cowpea mawken up. Rapeseed, mustard,



Bihar Agricultural Contingency Plan-2009 ICAR-RCER, Patna

Chinese cabbage etc and maize may be grown asrfadhideze feasible. These crops
will be harvested in November to facilitate the sayvof wheat, pulses etc. Under
irrigated conditions sowing of barseem with Chinessbbage in last week of
September may be taken up for early availabilitgrafen fodder. Oats may be grown
in October as multi cut fodder to ensure the foddetilability for longer period.

0 40-50 g of salt and 30-40 g mineral mixture perltadnimal and 10-20 g for small
ruminants and calves to be provided daily througgdfto reduce the imbalances of
minerals.

o During drought, price of feed and fodder may behhigaffected areas. Farmers may
be supplied feed at subsidized rate.

0 Wheat may be harvested manually in rabi seasoroltect maximum wheat straw
rather using combine harvester. Burning of whedtraze straw should be avoided.

o Fodder may be transported to affected areas frasetlareas where there is surplus.
Transportation of fodder from affected areas mapdnened.

Provision of drinking water:
0 Livestock may be provided with drinking water fravells, hand pumps or from
pond. In case of bad water quality, bleaching pavedeshlorine or lime may be
applied to water.
Livestock Health
o0 Animals may be dewormed with suitable anti-parasitrug and be checked and
treated for ecto-parasites, if any. Deworming vmiprove fodder and feed absorption.
o In drought affected areas animals become pronariouws infectious and contagious
diseases. A mass vaccination programme should kentap in these areas.
Vaccination schedule against FMD, H.S., B.Q. andh#ax in large ruminants, and
PPR in small ruminants be carried out in hot huarielas. Poultry is also required to
be vaccinated against infectious diseases.
0 Screen animals for symptoms of dehydration, metabdisorders and check for
wound and injuries and take the services of Vetgyilboctor for treatment.
0 Pregnancy toxemia may occur due to prolonged ufegting. Hypoglycemia is also
observed. Pica may occur in drought-affected aréake the services of Veterinary
Doctor for treatment.

Strategy: Same as AEZ Il B.
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Table 14: Loss of rice straw production (up to 20.2009)

8! 5
c 5
) 10 5
)< 5
5
) + 5
% 5
= I+ )
: 5
* 1+ 5
* 5
! 5
1 5
01 5
23 0 5
5
‘0! 5
65
‘0! 5
5
5
5
(+! 5
2 +! 5
0 5
) 5
2! 5
> 5
;0 5
= 5
) 0 5
) 5
5
0 5
2 0 5
8! 5
* 5
911 5
9 5
9 5




