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Model Answer Set i ' "

Note : | Solve AI\.‘\’ EIGHT questions rom SECTION “A",
2. All questions from SECTION «3» arc compulsory
3. All questions carry equal marks. '

SECTION A"
Q.1Write in brief about agronomic measures for soil a
agriculture

- ANS:- The following agronomic practices are useful for soil and waler conservation in

rainfed agricultum‘and to be considered in coordination with others effectiveness. These
measures are effective on gentle slope up to 9 percent. Reduction in runoff is achieved.

nd waler conservation in rainfed 4 ™M

i) Counter - cultivation : Tillage operations viz, ploughing, harrowing, sowing and
interculture should be done across the slop of Tand. This will help i creating
obstructions to the flow of water at every furrow, which acts like a small bund and
results in uniform distribution of water, This helps morc infiltration of water less run

+ . off and erosion and gives higher crop yield. Any cultivation done along the slop will
accclerate gully formation, more run off and erosion and consequently permanent
damage lo land.

i) Land preparation: Land preparation including post-harvest tillage influencing
infiltration, obstruction to surface flow and rate of erosion. Deep ploughing is
effective in reducing erosion. Rough and cloddy surface is also effective in controlling
crosion. Tillage alters the soil physical characters like porosity, bulk density, surface
roughness and hardness of pans. Conventional tillage: Conventional tillage includes
ploughing twice and thrice, followed by harrowing and planking. It leaves no land
unploughed and leaves no residue on the field. o '

Conscrvation tillage: Conservation (illage dlslu}'bs the soil to the minimum
extent necessary and leaves crop residue on the soil. Tl'llagc system (minimum and

. zero tillage) can reduce the soil loss by 50% over conventional tillage. '

i) Choice of Crop :Row crops (erosion permitting crops) such as sorghum , maize,
bazaar etc, arc not effective as crosion resisting crops stich as cowpea, groundnut,
green gram, black gram ctc. Generally, legumes (smothering crops) provide better
cover and protection {o soil by minimizing the impact of raindrop and acting as

_ obstruction to runoff.

V) Dense growing crops: Grawing a crop which produces the maximum cover, reduces
runoff and soil loss. Cowpea, greengram and groundnut important cover crops for
rainy season. These crops give carly and dense ground cover (85%) which generally
toincides with peak rate of ranoff. o
Strip cropping : This consist of growing of few rows of erosion permitting crops :}ﬂd
erosion resisting crops in alternate strips on counter with the objective of breaking

0,
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- or bajara stubbles, paddy straw o 4
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srent kinds such as oyia SIS T fhant
f’f(lml[; wbsorption of water and minimize evaporation. Ihey als
Hereasce ¢ |
. > : oy . M o “
soil loss. _ owing @ set of crops in a regular successio
Crop rotation : Crop rotation means prownig i s R i o1
. . . . . K .~ . u] J
:ld within a specified period of tme., ; ildomes ot
i orop emuses mort 6 on L 'll' fallowesd by alegume crop viz., hulga, matki o
R i i | . crosion. Rotation also helps in removal of
: i soil 1S causes S8 \ . ;
gram which covers the soil is causes less o e e 1IN caemnonion of
plant nutrients in a uniform way from future dep ,

viit)

moisture and maintaining the fertility ofsonl.' ) S e accelerate soil ard

ix)  Cropping system :Mono cropping o.i erosion ]).eln‘ll(llflg’ c.no‘;’) : ’ c cocien rosthig
water loss year after year. Intercropping, of crosion permitting  a ation Logi
crops or their rotation have found effective for sox'l and ‘water oonsf:l\ald b'e s
are effective for soil conservation due to smothering effects they shou

lime to develop adequate canopy by the time of peak rate of runoff,

Q.2 Define water harvesting and explain in detail dif} ferent-techniques of water harvesting 4 M
for semi arid region. _ _ )
ANS:-Walter harvesting : The processes of runoff’ water collection during peak rainfall _pe:nocgs
in storage tank, farm pond is called as vater harvesting. Its further use for crop producuon 1S
called runofl farming.Or Collecting and storing of water for subsequent use is known as
water harvesting. It is method (o induce, collect, store and conserve local surface runoff for

agriculture in arid and semiarid regions,

Waler harvesring-(eclmiqucs followed in semi-arid areas are numerous and also
ancient,
Dug Wells-: Hand dug wells have: been used to collect and store underground water and this
Waler is lifted fo irrigation, The quality of water is generally poor due (o dissolved salts,
Tauks : Runoff watey from bl sides and forest s colleoted on the plains in ganks, The
(radi(?ona} tank systeny has following components viz,, calchment area, storage tank, tank
bund, sluice, spill way and command area. The runofT water from catchmen arey is collected

!nnd dstore.;il in storage tank on (he plains witly the help of bund. T avoid the breaching of tank
und, spillways are provided in the central area of the (ank |

§ : lank bund (o ¢ >
waler into the Command aregq. 0 allow SO fiosoF

P : : 2

; (J ?‘-’_:"“"", (anks :Flowing rivyje(s or big gullies are obstructed

rom the colates j 0i '

water "‘\'::)10,-':,(15 pet cc;:atcs M 1o the soi] and raises the water ¢ able of the region, The improved

o ;)ondg ' ;(})Z\scc :Iov.'crld'own the percolaio) tanks are used fo; supplemental in‘inz;lion

s < are small storage sttueture for coljoct: ‘ 4 .

P orage s .o collection and stopape of runoff water. A

collcted iy p;).:.) (l1 gn;ﬁ: ;:Jalu after allowing maximum in sjgy moii(urc conservation is
A% Taras possible (e pond should e located iy lowc:: p?'l::hc of

itches o
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reduced by lining walls. Somie of (he v
sentonite, soil dispersant and soil cemey
i kept continuously swet, but cracks dey
Inter-row-waters harvesting ¢ In arens of high raini
waterlogging and yield ol erop like maize i ui'l'cci ": —
furrows helps in increasing the yield of botl (1 ed. Growing,
is stored in furrows which is beneficial foy tica.
B"O“‘,‘,l’_c‘l ft.lrro'ws (BBF): This practice has been recommended by ICRISAT f i
or black sox! in high rain fall arcas(>750 mm). Here beds of 90- | 205' ISAT for vertisole
and convenient length are formed, separ S cm width, 15 em height

. . ated b fi ' - : ,
When runoff occurs, its velocity wil] be y turrows of 60 em width and 15 cm depth,

reduced by beds and infiltrati ity time is
increascd. Crops are sown on the broad be ds and excess i viye ration opportunity time is

: drained through number of
small furrows which may be farm ponds where the water can be stored for subscsucm use.

. cliculay, Oy
oy be dug vy e ] '
1011 Y yened M - : ‘ LR Y IY P MR AN vee WYy ¢ )
]. i ;x Wored soils in gl seepape Jose Thie car
aditional meths « e Joss This can

. SOV SCCDAPE contia! e sl |
1 Mixhure, H'\'!‘.' Page contro! aye he \

\one has exeelient sen!

clop when dried. LR properties

ll. there i possibility for occasional
ORe. T of maize on bed and rice in
Ps. The excess water is collected on beds

Q.3 Define drought. Give classification of drought and explain Agriculture drought. = &A™
ANS:- Drought is defined "s prol9nged period withoul rainfall. OR Drought is a situation
when the actual seasonal rainfall is deficient by more than twice the mean deviation. OR

Drought as a situation occurring in any area where the annual rainfall is less than 75% of
normal rainfall.

Drought can be classified based on,
Based on duration

a) Permanent droughtb) Seasonal drought ¢) Contingenl drought:  d) Invisible drought:.
Rased on relevance to the users ,

a) Meteorological drought b) Atmospheric drought c) Hydrological drought
d) Agricultural drought. .

Based on time of occurrence -

a) Early scason drought b) Mid season drought c¢) Late season drought

Other terms to describe drought ’ -

a) Relative drought  b) Physiological drought

Agricultural droughi (soil drought): [t is the result of soil moisture stress due to imbalance
between available soil moisture and cvapotranspiration of a crop. It is usually gradual and
progressive. Plants can therefore, adjust at least partly, (o the i.ncrcased soi.l n_xoist.ure stress.
This situation arises as a consequence of scanty precipitation or its uneven distribution both in
space and time. It causes yield loss depends on the crop growth stage and the degree of stress.
1t does not begin when the rain ceases, but actually commences only when the plant roots are
not able to obtain (he soil moisture rapidly enough to replace evapolranspiration losses

- Important causes for agricultural drought are

* Inadequate precipitation

Erratic distribution of rainfall

Long dry spells in the monsoon

Late onset of monsoon

Early withdrawal of monsoon

Lack of proper soil and crop management

e ®© © o o
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infl fenlture in india,
Constraints of rainfed agriculture i mdt
A Monsoon constraints
©. Rainfall variation
Intensity and distribution

L% I 55 T

Late onsel of monsoon
Farly withdrawal o’ monsoon

Prolong dry spells R
6. Frequent droughts due to low & erratic rainia

el

B Soil constraints
Undulating topography

Shallow soil depth Y ™
Low fertility due to low organic matter , Low N & P availability.

Poor crop growth unreliable moisture stress.
Degradation soil erosion with poor fertility
Soil erosion and runoff
Over exploitation of ground water.
C Constraints of farming, .
Improper soil and water conservation practices
Shallow and along the slop tillage
Inadequate crop rotation
Lack of organic matter recycling
Untimely sowing and poor crop growth,
Using long duration and Jow yielding varieties,
Improper seed rate
Lack of inter-cultivation and weed managemen,
Extensi ve climatic hazards sych gs weather aberrations , drought, flood, low fertile and
productivity of soils, frost, cyclones e,
D Socio-economic constraints '

Small holding and high population pressure,
Unemployment for most of (he year,

Low cropping intensity and low income, '
Low literacy

Lack of oy draft power

Lack of subsidijary enterprises
Lack of vegetative coyer
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5. Protecting vegetative cover throughout the year,

-3 o

). Draining out excess waler gnd diverting it to storage pond and store it for future use
. Avoiding gully formation and putting checks at suitable interval to control soil erosion and

recharge ground water,

O

8. lncrgas.in.g cropping‘in.lensily through intercropping and sequence cropping,
. maximizing productivity for unit time per unit water,

10. Safe utilization of marginal land through alternate land use system,

1. Maxnmznpg farm income through agricultural activities such as dairy, poultry, sheep and
goat farming.

12. Setting up of small scale agro-industrics.
13. Improving socio-cconomic status of farmers

Q.6 Define term antitranspirant. Describe different types of antitranspirants. 4 M

ANS:

- Antitranspirant is any material applied to transpiring plant surface for reducing water
loss from the plant. .

Types of Antitranspirants

i)

Q.7

Stomatalclosing : Most of the transpiration occurs through the stomata on the leaf
surface. Some fungicides like phenyl mercuric acetate (PMA) and herbicide atrazine in
low concentration serve as antitranspirants by inducing stomata closing. This tight
reduce the photosynthesis also simultancously. PMA was found to decrease
transpiralion (o a greater degree than photosynthesis in number of plants,

Film forming : Plastic and waxy materials which from a thin flim on the leaf surface
retard the escape of waler due 1o formation of physical bartier. Mobile- hexadeconal,
silicon are some of the film forming type of antitranspirants. .
Reflectants : There are white materials which from a coating on the leaves and increase,
the leaf reflectance. By reflacting the radiation, they reduce leaf temperature and
vapour pressure gradient from leal to atmosphere and thus reduce transpiration.
Application of 5% Kaolin spray reduces transpiration losses.

Growth retardants : These chemicals reduce shoot growth and increase rool growth
and thus enable the plant to resist drought. They may also induce stomata closure,
Cycocle is one such chemical useful for improving water status of the plant e.g.

Cysocel (CCC), Phosphon-D, Maleic Hydrazide (MH).

™ L 4m
Explain in brief Crop adaplation to drought. '
ANS:-The ability of crop to grow satisfactorily under water stress is called droug‘hl
adaptation. Adaptation is structural or functional modification in plants to survive and

reproduce in a particular environment. N .
Crops survive and grow under moisture stress condilions mainly by two ways:

(i) escaping drought and (ii) drought resistance

Escaping Drought _
Evadli)nggthe pefiod of drought is the simplest means of adaptation of plants to dry

conditions. In cultivated crops, the ability of a cultivar to mature before the soil dries is

®
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Drought Resistance |
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Ll’u'l‘ . 2 wefots L) 4
L avoue L reststance.
e Groug
different mechanisms ‘These ~ .
i ain a able water balunee
Drought avoidance - (he ability © maintain @ favow ‘)'Lj' vater balance, ang
g 0 3 > 4 L 0o, e { Mreoce « s
Stress/ drought avoidance 18 tl“)ughl conditions, lhud‘)).' avoi “IB -\l}gs.s and
i (NOSC art ; : s can be achicved of
tugidity. every wiien expose l.U. halance under (Iml‘!gm u)n.dl'l'(’” { -‘sll-c S P “.L\ Lq Cithey
consequences, A favourable WaleP BEEEC - Lo belore or @s S00N 48 SWess 1 “Rperienceq,
by restricting (ranspie lenish the lost walter
by: (i) conserving water by res kA . 48 10 replent 4 :
03 (i(i)) ,:cccl&:l"!li|;l" \\:-m‘r uptake sufficiently so @5 I
3 . 5 Well \ .
e - g ..t . P . sSNOW ) 7 Neype
Drought Tolerance u( is cither by miligating stress o) bylshc \\u(ljg, high dgyce of
ate dr ) s o > e ‘ e oo
Plant can tolerate droug :hu siress by resistance 10 dd)y(:“”ll'mll an 13:0\ e?u(;yg leaf
ess. Mitigating : . T ater potential i spite of droyp}
IRETRIe 10 S[-Mr ,1,,,1,31 {o maintain ahigh ““un{ll Wd o‘r vlastic strain during drougl:l
collapse permit (he | o by resistance 0 metabolic strain or | ght
conditions. Tolcrating sIres:

Crop adaptgtion (0 drought
LT S 28 ;
Y

Drought Resistance:

y
Escaping Drought
i) Ephemerals  ii) Early variety \

v 1
! J

Drought Avoldance stress Drought Tolerance
} R S
v V L !
Conserving water Improving water Mltlga? ng stress
(Water savers) Upfalke (Water spenders) High tolerance
i) By Early stomata closer, i) Efficient root system i) Resistance to dehydration i) Metabolic strain
ii) Increased photosynthetic i) High root/top ratio i) Thick cuticle /plastic strain
_efficiency il) Maintanance of high osmatic
iii) Lipid deposition on leaves iii) Increase osmatic Pressure
iv) Reduced leaf area potential
v) Improved morphology of leaf surface
vi). Water storage in the plant
vii) Low rate of cuticuler lranspiration
gﬁq'Wnte the important events in the history of vainfed agriculture, G M

History of rainfeq Agriculture

£

1880 ' The first famine comm:i

1923 Establishm
ent an ' .
research work was stare station at manjari, Pune, A syslematic

1933 Dry farming :
L B research at bijapur ang :
\ on different e o CmJ p | solapuy .a.s fxpproach f'ox" systemic research work
33- Package of Practices was dlo rainfed condition,

1943 I production under rainfed conditions
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1987 ‘qmrtlng}‘f‘w model watersheds under 1¢ P T e (10 w0
1985 girth of Central research Institute for Dr IAR
: aunching of NWDPRA (Nati Jryland Apriculture (¢
1980 L N O PRI . A (National watershed I-L e (CRIDA) 1y
Arca) programmes by Government of India i i g et gy e i
Launching of NWDPRA (Nati diam 1S states e s el
o (National watershed dcvcloETﬁc l U
nt programme for ra
T rain!

‘ca 10 l'alnSb ) | \ '
Area) Prog y Government of India covering 99 distei )
Istriét in 16 st )
ates.

: ted watershed mariage :
2009 lntGgra PORS ¢ agcmen‘ Your: :
for cluster of mxcro-walcrshed(10010 105‘5,880( lhW MPI) adopted a programs focusi

= _ ‘ha scale) g

g Suggesterop management options to mitigate the advers .
B tions. nitigate (he adversé cffect of aberrant-weather
ANSE1) Delayed onsel of monsoon
i) Allernate crop/ Varieties/ Cropping pattern
Certain crop and varieties can perform betler -
Castor variety Aruna < mote remunérative in red soilsevfel'} if sown late in the season, €.8.
— conditions. Sunflower, because of . :ﬂcl'gtfrt;ﬁ‘;?qna thmllfb'fgeon pea under
g,-o\\nqnl\( when sowing are delayed beyond month of Sepl. first fort s oL ox_ms .bcl(cr than
red soils. rtnight in relatively deeper
it) Transplanting ‘
geedling are rpised in the nursery under irrigation nino ; :
e.8. Rice, bajra, Finger mi_lletsam well adopte%l to “‘aznscll)l:‘r:szgllantnng s afer reocipt of 21
2) Good start of monsoon. e
Common situation, usually one or1wo dry spells are rioticed-
i) Resowing: -+ . . . ' :
i) Reduce plant density -.
iit) 2 % urea spray
iv) Mulching ,
V) Increase frequency of intercultivation.
vi) Stripping of leaves :
vii) Weed control
viii) Protective jrrigation
ix) Use of antitranspirant like koline spray:

3) Barly with-dr oon :
) Barly with drawl of MOPS roblem of crop gtand establishment

. Early withdrawal before rabi seeding leads 0 PYOPT & ation . of soil mulch
and terminal drought. Under such gituation us¢ of life saving jrrigation, creation © soil muitty
lower plant population, use short duration varieties. O

i) Sowing of rabbi ctop 18 suspende cervalic ice
it) When rabbi crop is sowh, requires moisture conscwahon practlces.
4) Extended monsoon .

4 ™M

) Double cropping X ; o
i) Sowi " 11 crop may beé ® ten , bat the
i'l?l) It is“l\lgl;{; 1efixbpe(;'li(:Eccs yl ten monsool resulls I coo: sp‘eilr“'ll:) . place
i i 1 C¢
cool spell, sorghum ma yequire men i1 cases Gram mb '10 am an
b cine y In certain ared sorghum crop MY B 1ept

under such circumstances. Hence,s
wheat.
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all mor¢ than ]

s A1 . ,h
i0d and these are less ehant

p pet e
¢ are the humi g

ping is followed.

ainfed areas.

conservation.

ractice for management of crops i1
LGS so that crop do not encounter

in three years for soil and moisture

i . : um use of
ne to make maximu ' .
eprimne d 10 avoid insect, pest and discascs cycle.

jon i C i varieties. Drought tolerant, resistance or
i ation improved high yielding v : .

3. S;:lccﬂho‘“c(;i:;l;i?\: (\l/g:iclics an'd making maximum water use efficiency (WUL), -less r’élgr
::::ﬁcmcm are preferably chosen. Crop planning according to length of growing (LGS)

season. '
4.Sowing of the crop always maint

2) package of p
1. Deep tillage once

2. Optimum fime 0
stress during critical stages an

ained on proper SOWing time. Early sowing advantages as

better yicld, good seedling vigour, longer growing season prevents the attack s
discases. Ideal plant population is essential for amc!cal crop yicld with Row spacing,
planting patterns, densitics, configuration, plant row orientation are taken care of. .

5. Under Nutrient management Adequate dose, at suitable time as per recommendation arc
used 1o increase yield. The nutrient can be supplied through bulky organic manures also.

6. Efficient cropping system e.g. Mixed cropping, intercropping, double cropping as required
are used for getting maximum return from rainfed farming.

7.Integrated weed control and intercultural operations

8 In situ moisture conservation &Use of protective or minimal irrigation

9, Crop planning for aberrant weather.

10. Plant protection measurcs

11. Use of contingency crop planning

12. Use of alternate land use

3) Factors affecting watershed management

a) Size & sh . . Qi
rc)ccivcil rctai?\zfl :lf‘ du:lciqwalf;s']f?ifl - Size of watershed determines the quantity of rainfall
water in basin. Watcrshég(::‘]d °l ' I:ﬁfgcl' the watershed, larger be the channeland storage of
palm fern leaf shape cte. 'l'h?:ylc]:‘»l:l', .S(zv'edrz:l SI“}PCS li}<c square, triangular, rectangular, oval,
disposnl, gth: width ratio which in turn has a great effect on runoff
b) Topography :- Sl .

pography :- Slop, length, degree and uniformity of slop affect both disposal of water

and soil loss. Degree and | :
S, ength of slop ¢ | : :
. p also affect time of concentrations and infiltration of
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1) Mulching is the practice of covering the soil surface wi :
matc'rm!s such as straw, grass, stones, plastic ele, 10 re 1‘ ) organic or other
density and also to moderate diurnal soil tlemperature SHee evaporation, weed

2) Growing of two Oor more crops on same picce of land with distj :
called Intercropping. istinct row pattern is

3) Plants complete their life cycle before water stress is called Ephemerals

4) Vegelative barriers are closely planted grass or shrub .
: : ¢ A rows along th
erosion control in agriwltufal lands. They check the velocity °fgnmz Ffomu; 'fo,’
the sediment by acting as barrier to runoff, s
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) Contourbunding is suitable for moisture conservation in low rainfall area,

2)Broad bed furrow is evolved by an institute, situated at Hydcrabad,

3) Maharashtra receives 95 percent ‘of its annual rainfall from the South-West monsoon.
4)Verﬂsoll soils are black soft with high clay content (30-70%) undergo pronounced

shrinkage during drying, resulting in large cracks.
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