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SECTION =A™
1 Write about water require i i
‘ . t.qum.n:cn! in horticultural crops. Discuss aboud the factors alfecting waler
requiternent of horticultural crops
|

I'he cslxxnul'x.un of the water requirement (WR) of ctops is one of the basic neads for crop
planning on a farm and for the planning of any irmgatien project Water 15 naindy
needed 1o mieet the demands of evapotzanspiation (1) and the metabolic activities of
plant, both together known as consumptive s (C or B Since the water wied in the
metabolic activities of the plant are neglipible, E1 is pracucally consdered equal to
Cu.

Water requirement defined Water requirement may be defined as the guantite of water,
regardless of its source, requited by agrop or diversified paticrn of erops ina given
period of time for its pormal growth under ficld conditions ata place

Water requirement, inchides the losses due o ET or L) plus the losses during the
application of irngation water and the quantity of water required tor special operations
such as land prepiration.

It may be formulated s follows:

WR= ET or CU + application losses + special necds.

RBascd on the sources of water supply to meet the water requiretent, numencally 1t s

represented as,
WR=IRHER+S toe.,

Irrigation walter (IR), eflective raintall (ER) and soil profile contribution (8)
Classification of consumplive use of warter

Daily constimptive usc: I he amount of wale

is called the daily consumptive

rconsumptively used durg 24 howr penod

use
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vrrape duly conmang 8 8 few oy,
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Feak period tonyamplive we anptive use i 2 5e35n 13 called the peyy Peruy

-
5wy 10 davat of the hughest (03
(i) »
) = ey weed b )

- : of water consumpively wwe 'y A ‘o ‘,"*:.

¢ ave D amweed
sexsomal comimmplh rop perval 1 called the seasonal consumplive yse
W of CIop et

e entirr Erowing eI

Clazufcaton ‘ -
rement -
Factor nf:ﬂ:i:!:: !l:r;;':; (actor 1) { Timate factor. 4 Other general ¢ -
! w! factor xu
« {sctory Habation, precipitaton, relatve humidity, ltﬂ![\.lurc wirkl
brmata [acten (il 9
Soil facton ‘
Seni factoes such as texture, hydrashe conductivity, u.mgr holdmn f
rexidues on the unl surface, colour and rongh surface of ol affects 1
Plant factory ‘

Plan: morphology, crop, variety, crup grometry, ver, stomata)
density, duration of the crop, footing charactensty 1Op Growing season, e
Cultural practices

gh transpiration by weeds.

Weed control 1s necestary to
Fentilizer application increases the ET a
developing a deeper and extensive root

Ty 7. the CU does not vary widely
between well-fertilized and under i

Mulching

. Reduces the ET by ' aporation from the hare soil, reflecting the solar
radintion and redy estation. Mulching has a greater ellect jn reducing the ET
when the crop ¢
Write on ' dia and important functions of water in plam metabolism

s of India

es of all water are precipitation.
hual precipitation of India, including snowtall, s estimatey o, 12
sequal te 4000 k3 or 400 milhon hectare. metres (mhn-mj - 20 mo
e vwater bodies include nvers, canaly, reservoirs, tanks, POI.!(!
brackish water, N
4o Inrmpaned CeOsystem, rescrvors account for 1M ha, tanks d
wells, lakes, and direct water hodies 1.3 M and bruckist, Witter po‘n - 23 M M

5. Replenish able eronnd water tesource s mostly derjve from Precip; S 12 Mh
"alion

v lakes an
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out of A00 mha-m, 215 mha-py of rain w,

: ' aler percolates i i
b hictronly 0 mha-m join the proyng oo PEICOLES in 10 the groung, g of

rand available for ulilization,

ions of water in plant melaboligy,
XTI

| v is @ structural constituent of plant cells and maintains the cell form, through
qureor pressure. When plenty of water js available, cells are turgid and plants retain

Argest part of the body weight of an

cr cent of body weight of young plants

trvctural form. Water accounts for the |
actively prowing plantand it constitytes 85-90
and 2010 30 per cent of older or mature plants,

l}:(‘h

2. Water is a souree of two esseiia clements, oxygen and hydrogen required for
synthesis of carbohydrate during pholosynthesis.

3. Water serves as a solvent of subslances and a medium in plants allowing metabolic
reactions to oceur, It also acts as a solvent of plant nurients and helps in uptake of
nutricnts from soils. Plants also absorb nutrients through leaves from nutrient sprays.

4, Water acts as a carricr of food materfals synthesized in plants.

5. “Transpiration is a vital process in plant and it occurs at a potential rate as long as water
is avalable in adequate amounl.

supply of water maintains the turgor pressure of guard cells helping stomata

6. Adequate ; ‘
he other hand, closes stomata partially or completely

to opert fully. Water deficit, on 1 :
reducing water loss through trans]  ration.

7. Water deficit slows down the growth processes. °

AL et heated P with solar rdiation. Plants dissipate Treat” by increased
8 Teases pet he

Jation, Water act
aporization and high's

s a buffer against high or low temperature injury as it has high
L pecific heal
heat by v
Lilable in plenty, encourages good growth, development and yield of
o Waer, when a4

sely, plants dic when water supply is curtailed dosn.
VEISELYs g

plants (0

\ any 1wo e i‘l‘!i] for SC! Cdu"ﬂg Url ngat 0 ho “CUk i dl Crops.
¢ jef alx U
|'Hlll|'. o Tl I

llllﬂ n l||l',,'l(l()n SC edu 'mg on !

Apprl!i - h \ )

hes' 3 thUIi g in IL-lli(hl b ave been use J by scientists :m(l h{mﬂs
oAk ¢S 1> It

several apP
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throughaot the warkl, cach one having inman @ Pumning | I i
1) Ulse oof todsc sto plant
) U ritical gronsth stages
1) Saul moisture deplehon
1) Clhimatological appeoach
1, Soil moisture depletion
assessed by avalable vl munstvare  cvtimlfion fhy

The depree of depletion van be
|
pravimetne, tensiometer, and resistance block and neutron probse methods | here AP,
the meRns (o MEaRIT oyl v et

are reliable, but cannot be recommen
tenston is not casily availahle

led to farmers since
content or soil moisture
2. Climatological approach
The amount of water lost through evapotranspiration (ET)i4 estimated from Climatologica!
s a particular level, irmigation is scheduled

data and when ET reache
h for scheduling irrigation based on Climatological data is

The most widely used approac

termed as IW/CI'E ratio method
In IW/CPLE mtio approach, & known amount of irrigation water (1W) is applicd when the
‘PE) from an USWB open pan evaporimeler reaches & pre

Cumulative Pan Evaporation (€

determined level.

Enlist different irrigation systems followed in horticultural crops. State the advantages of
drip immigation systems.

Methods of irrigation are broadly grouped under:

Surface irrigation

1. Wild flooding
2. Border irrigation

3. Furrow irrigation

4. Cheek or Check Basin irrigation
5. Basin and ring irrigation

Subsurface or sub irrigation

b
3. Overhead or sprinkler irrigation

®
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satages Aripirrigation S¥atemy,
i Laated
W

p Pedilizerand nutgieny loss iy M e

due g

leaching,
> Water application ¢lhicie
v Feld develling iy ot nee
1. Fields with irrepy

tocatiseq Mplicinting ¢ idyediueed
ey is hiy
Cusiry,
A shapes e o
s Reeyeled non potable
6. Moisture withiy, the im be maintaine
7. Soil type plays less importang role

8. Soil crosion i lessened,

9. Weed prowt)y is lessened.

10. Water distribution js h
1. Labour cost s |e.

h Minige correar|y,

iy neeq mmodatey,
waler cap he sifely o
100 Ju i

Ol zone ¢ it ficld tapacity,

in frcqucncy ol irrigation,

iphly umiforn, controlfey by oul
ss than other irrigation methods,
12. Variation in supply can be regulated by regulating the valves and drippers.
13. Fcr(ign;@ can easily be included with minimal waste of fertilizers.

4. Foliage remains dry, reducing the risk of discase.

15. Usually operated at lowe

energy costs.

put of cach nozz)e.

rpressure than other Lypes of pressurized irrigation, reducing

Discuss in brief about drip fertigation. State the advantages of drip fertigation.

“Fertigat'vn" is a word of reeent origin and is a combination of clipped words of rcnilizcrl and
irrigation. So also this method combines the application of water and plant nutrients
effecting both water and fentifizers saving and enhancing yields and quality of crops
simultaneously.

Characteristics of fertilizers for fertigation

The success of fertigation depends primarily on the characleristics of the fertilizers used.
1t suce

B ¢ °r (< 2% i 9 cater) s o ick

| Must be Culllplcltly soluble in wate (< 0.02% insoluble m \\dlkl) and have qu

usi 9 i : k

i i -\ itioners.
(hSS()lUllOll in water with minimum content of cond .

us! it ‘ l i o { nagnesium

{ust not react with dissolve:d elements in walter CSPL’CII!")’ calcium and 1
2 N 0 g

; . ched down easily from
Sﬂ-"; trient content in the saturated solution must not get leache
3. Migh nutrier

i S(l);l ; t change the pH of water leading to precipitation and clogging
4. Should not chi

%)
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e
Shaould wd corromon of the sy her chestilenls
S should as with other ¢l

6 Should be safer for fickd wse and for mixi

seurces of nutnents
3 W m
m nitrate and ammonium sulphate nitrogenous fertilige,,
ammontis L a

1. Nitrogen: :

sugpested for fertigaton

) k& -
h lication of phosphatic fertthzers through the drip Whig,
P horus: Generally the applicatic LT ;
2. Phosphorus: G ) ajority of the cases basal 2pplication
system is not pecommenided because in majont) tham g

ds. Apphed phosphorus, creates chemicy N

S ' fics the plam I' need -
phosphorus sariyg i ‘
physical precipitation leading to cloggmg problems. Phosphoric ..nxd being tolub,
with low pHl. no clogging occurs with erthophosphate. Inorganie, phosphep., ™

Mono Ammonium phosphate and Dh ammonivm phosphate arc the other SO,

phosphorus for fertigation.

3. Potassium: Potassium is easily soluble in water, easily leached in sandy 50ils and cg, e
fed through drip irrigation to maintain a proper N: K matio for Crop productic-
Potassium as potassium sulphate, potassium: chloride, potassium nitrate anq fhore

potassivm phosphate may be used through-drip irmpation since these are solubl; »

water and do not cause uny precipitation problem, Among the different fertiliye..

sulphate containing fertilizers €an cause problems if imrigation water contains log o

calcium by forming insoluble caleivm sulphate. Chloride containing fertilizers show

not be used on certain crops like strawberry and tobacco. Phosphatic fertilizers can ale
become insoluble at high pH, of forming relatively insoluble caleium and magnesiz-

phosphare. N

Advantages of Drip fertigation

I, Improves efficiency in fenilizer yge. Genenally 60 10 g0 per cent of the
recommended dose of fertilizers through water saluble form was observed 1o
sulficient and secure cquivalent yields of Crops us obtained with the application o
100 per cent straight fentilizers.

(=]

High nu.lncm availability due to maintenance of sojl moisture near field capacity
under drip irigation. -

growth when (he demand is maxiny um,

Higher way :
gher water use efficiency and 30 1040 per cent ceonomy in the use of irrigation

©
e —

Telegram - AgroMind



WA L) o wef® TV st -l
\ \ AW “'\\t . ““,'At"“\\nu -~
b \ » " 2
r’“ Al . - 3 -N

ob

sl

“ \5”?-

Define Evapo-transpiration. Discuss in brief ahout classification of Evapo-transpiration and
factors affection on Evapo-transpiration.
Evapotranspiration

Evapotranspiration denotes the quantity of water transpired by plants during their growth, or
retained in the plant tissue, plus the moisture evaporated from the surface of the soil and the
vegetaion.

Classification of Evapo-transpiration.

I. Potential evapo-transpiration (PET): The term  denotes the highest rate of
evapotrnspiration (ET) by a short and actively growing crop or vegetation with
abundant foliage completely shading the ground surface and abundant soil water

supply under a given climate. IUintegrates the evaporating demand of the atmosphere
and refers to the maximum water loss from the crop ficld. *

Reference crop evapo-transpiration (ETa): The term is used to express the rate of
evapo-transpiration from an extended surface of 8-15 em tall green grass cover of
uniform height, actively growing, completely shading the ground and not short of {
water. The ET is corrected for day and night weather conditions to ETo (ndj\m:tl/
reference crop 1) by multiplying with the adjustment factor.

Actual crop evapo-transpiration (E'1 erop): Refers to the rate of evapotranspimation
by a particulur cropii a piven period under prevailing soil, water and atmosphernic
conditions. It involves the use of & crop factor called, crop co-efficient while
computing it from feference crop 11 (1To) estimated by different empirical formulue
or evaporation rates from evaparimeters. The ET crop varies under different soil, water
and atmosphere conditions and at different stages of crop growth, geographical
location and season of the year.,

Factors affecting ET

1. Climatic factors:

Radiation, precipitation, relative humidity, temperatute and wind

2. Soil factors

Soil factors such as texture, hydraulic conductivity, water holding capacity, crop residues
the soibsurface, colour and rough surface of the soil affects the ET

R

. Plant factors

@
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swoer

| cover, stomatal  dey.
i xtent of plant ¢« I.uy.
" bl top Wiely, crop geomnciny. « sason, ete
ant marphology, e vl A . op prowing ses .C
duration of the crop, rooting charactenstics, pronvth plase, crog
re op,

Ao Coltural practices mapitation by weeds, Femy
Weed | l ey 1o reduce the water loss through transpie | f’ lopi ! i
cod control i necessary I« ™ - wss and developing o (ee
ipplication increases the |1 ind CL by producing grester bron . n well l'cnih,cd Per

apphcano ns € o ary widely betwee = £
el extensive root system However, the CU does not vary widely ang
i LI » ‘ y v

Gnder - fertiliced crops

5. Mulching . , - 3o, selifcting '
Mulching reduces the ET by reducing the evaporation from the bare soil, refl ng the S0y
* - L t . & )

3 s sater effect in reducing the |-
radiation and reducing the weed infestation Mulching has o greater ef B the k7

when the ¢rop cover 15 relatively small.

Discuss in briel abowt types of Sprinkler irrigation system.
Types of sprinkler system )
On the basis of arrangement for spraying irrigation water, there are two major types of
sprinkler systems,

Rotating head system )
Smuall pipe nozzles are placed on riser pipes at uniform intervals along the length of latery)

pipe. They are rotated through 90° by hand or hydraulic pump to irrigate a rectangular strip,
The most common device to rotate the sprinkler heads is a small hammer activated 1 e
thrust of the water striking ugainst a vane conneeted to it. The spacing between lateral lines is
15 m when operating, at a pressure of 1.7 10 2.8 kg/em® (17 1o 28 m of water head).

Nozle line sprinkler system

It consists of one or more pipel of relatively small diameter having a single row of fixed smay
nozzles spaced it uniform intervals along the entire length ol pipes and supported on rows of
Posis at a height convenient 1o Spray over crops and can be rotated through 9p°. Water s
sprayed at a pressure of two to three atmospheres at right angles to the pipeline and at g angle

0f45% 10 the horizontyl plane, ) Not

Fixed head sprinkler system
Nozzles in this system remain stationary and Spray waler is in one direction only to which the
Spray nozzle js dirceted, The system is used exlensively in orchards and nurseries. It has high
walter ‘applicatinn rates. The spray js usually fine which js helpful for irmigating seedlings in
nurserjes.

Propeller type sprinklcr system

The system includes a number of sprinkleys mounted on a horizontg) Pipeline which is held

above the crop by a horizanta] Super structure centrally pivote( over a wheeled platform in a

wing like fashion sprinkler pipeline with (he SUPST Structure propels slowly and sprays a wide
area.

(3
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pPerforated pipe system
This method consists of holes perforated jn the |
pattern to distribute water fairly uniformly,
pressures of about 1.0 kg cm’

; ateral irrigation pipes ina sprecially desigred
Fhis system is usually, designed for 1o

(10 m of waier head). The pressure 15 50 low thar the
be conneeted to an over head tank (o obtain the nece :

directed on both sides of the pipe and can cover

prratingy

/

Y pressure head, The oz

) L astripof 1010 15 m wide. s .
suited for irrigating lawns, gardens and small vegetable fields .
Bascd on the portability, the sprinkle
Permanent system

This system h

vsystems are classified into the following types.

s buriCdixssspl:;:E;]ct::y"\r\;u;‘c:ns:"l:s:”und [‘)umping unit. M.uins: sub mains and laterals zre
. S ¢ i y located on each riser. Such systems are costly and

suited to automation of the system with moisture sensing devices.

Semi permanent system

This system has portable lateral lines, permanent main lines and sub mains and a stationary

water source and pumping unit. Mains, sub mains and laterals are usually buried, with riser for

valves located at suitable intervals.

Portable system

This system has portable main lines, laterals and a portable pumping unit. It is designed to be

moved from ficld to ficld or to different pump sites in the same field. For portability the unit is

equipped with wheels.

Semi-portable system
It is similar to portable system except that the location of water source and pumping units are

fixed. Tt can be used on more than one field where there is extended main line, but may not be
used on more than one farm unless there arc additional pumping units.
Solid sct system

This system has enough laterals to eliminate the 3
field carly in the scason and remain in the field for the scason. It is used for crops requiring

ir movement. Laterals are positioned in the

frequent irrigations.
A lateral has 12 sprinklers spaced 14 metres apart. The laterals ure spaced 20 metres on the

main line. Determine the amount of fertilizer to be applicd at each setting when the

recommended fertilizer dose is 80 kg/ha.
Herc we have

Ds=14m, D;=20m, Ns=12 and W=80kg/ha
Wi=(DsxDixNx Wp)/ 10000
=(12x20x14x80)/10000

=26.88 kg
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- per day 1ot banang wsing (ol
il"’ hiectane pert ‘A
requined o

e the v UL |
Rl Calon! \] ]

daty

Spawin Detweent pla e o] o | sl v

' 10min/day

i P evaparaten i

w1 i e

o Cropeoethcent e

v e Wetted area

0.60
e Water requinement < LA SXTOLOXD.0
!
045 liday/plant

Number of plant = 10000/(1.5x1.5)
4445
Quantity of water = 44459, 45
= 42000 li/day/ha

=42 m‘lnluyllm
10 Write short notes on following

i Barder Iripation
il Subsurface irrigation methods
1 i Ronler Irrigation

Borders are ustaly long, mniformly praded strips of |
bunds so formed are not fo contain the water fron pond
lield Border inipation is senerally best suited (o e larger mechanized Farms as it iy designed
10 praduce lony, uninterrupted field lenpihs for ease of michine operations, Borders can be 'N*ﬂ
UPIO 8O0 1 og more in Tength and 3-30 m wide depending op 4 varicty of factors, It is less

stted 1o small sele farms involving hand labour of anima) Powered caltivation methods
Border ‘Iu'pc-: shonld be uniform, wi minimumm slope o 0.05% 1o provide adequate drainage
and & i imum slape uf 2%

! ¢ o Lo limit problegs ol soil erogion, Deep homogenous loam or clay
301l with medium infiliation res iy preferred. Cloge Browing, Crops such s pasture, nlfalfa
are prefened, Borders may be cither fyid 4 i -,
| t 3 e along the slope (StRtight) or neross slope
] § s T 8 Sl
o pht) fcross the slope \

and, separated by carthen bunds. The
ing but to guide it as it Nlows down the

1} Subsurface irrigation methads

|
|

olve irrigation g, crops by applying |

|
trenches or nstalling underpround

Subsurface itrigation, also designated ng

! sub irrigation, iny
water trom benearl the soil surfyee cith

cr by constructing

(i)
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WAET througl, 'nder oung Tl ang w9 enghes
1 1:n!i'.)’ and Upwy =P
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ird "r"'::umn, . Ofateq OVemeny ¢
~Td 1o '"Ois{ nn

filled with water during 1 per

1o the soil betwe

and allowed 10 stang

50 pinee I OF ey ; 2 water by capillarity
the o 70ncpca T gaps iy bet 10 which water is forced,
i : i0d of i - 0 under o e tiles, Wge ;
owing (0 CONStant evaporagjgy -, Figation, " S Sapitlary tengions, Pt o

lle lower la ¢ Upper layers of 0l ror Pipelines remain
: 1l rem

Yers ema; 2 o
: maj . hain relatively dry
The essential pre- " moisy, Y dry

Tequisite for gy
SUb-irioa
gall()n are-
e:

{ 1.JExistence of a high ware -
water table can be created

2. Highly permeable root
lateral and upward move
3. Irrigation water is scarce
4. Soil should not have

r table or i '
an impery; b- an art]

Pervious gyl soil above which ificial

0ne sojl wi

S ith reasongl i

D of wape bly uniform texture permitting good

and costly ang

any salinity problem,

It might be ensured that no w

ater is lost by dee i ifici
) . P percolation. The artificial water table js
created to a daplh. of 30 ?0 120 ?m depending On crops to be grown, nature of soil capillarity
and the depth of impervious soil layer. Uniform topographic co

. e nditions and moderate slope
favour sub-irrigation. In places wheie sprinkler frrigation is expensive, sub imgation is
adopted. Sub-irrigation is made by constructing a series of ditches or trenches 60 to 100 cm

deep and 30 cm wide, the two sides of which are made vertical. Ditches are spaced 15 10 30 m
The crops. particularly withshallow root system are well adapted to sub irrigation. Sometimes,
sub irrigation is made to high priced vegetable crops by installing @ perforated pipe
dislrihul.ion system below the soil surface but wihin the crop root zone.

SECTION “B”

1 Define following terms

){ Water use cfficiency

f ion (of crops) per unit of water
iy wer use ¢l jciency denotes the pmducuon( ps) p
e tenm saler us

applied.

nanent wilting point is referred to as

iz Available Water =
2 -4 Available Wat n e fo plantuse.

~anacity and pert
Soil moisture between ficld ~“:::L gloisturc ava
readily available moisture. Itis

A i iy,
3, i Transpiration - o
cess by which water

i i ¢ precese v
I'ranspiration 1§ th

()
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principally the lenven, and cmers the stmosphere

Lo svantaer reouiiged te e

iv.Net irvs thon roeqn
Mot i on requ
rmoistare level in the ettecuy

et ol i
< to feld cay
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FFill in the following blan

Q. No.12

I'he hygroscopic water s held at | 3 10,000 umosphenc tension.
FFilter s the heart of dnp irrigation
Allowable pressure varintion along th

Sprinkler irrigation method is not suited for soi

"

Totemmn (tilten)
drip Interal i
‘A fe 1s hoaving infiltration rate 1¢
s t':.;mz 2y |
—y

ould be less than

! .—-——————xxxxx——‘—“-——"
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