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INTRODUCTION

Agriculture i3 the back bone of Indian Economy |
and nearly two~third of the pepulation depends on it for
1te living. Fifty per cent 0f the grose naticnal income
comas from egriculture and ancillery industries.

The production of food in India hes to ba kept in pace

with the needs of the ever increasing ﬁopulatipn. Since
nev areas that c¢en bs brought under plough is limited the
cnly alternative is to incresse the productivity of land.
Placed in this situaticn there is no choice but to make the
best possible use of the availsble natural rascurces namely
sol) and water and to producs maximum from unit area to

mset ever incroasing demand for food.

Rica 1; the most important end extensively cultl-
vated food crop in Kerala. In Indie it is grown-in an
ares of nearly 40.15 million hectsres with an annual
production of 53.8 mililon tonnes contributing. about
40 per cent of the total food grain output in the country.
Rice yleld in Indis remoins £0 be low end veriable becouse
of the widely verying smoil and agroclimetic conditicns
under which rice is grown, inadesguate forﬁili:qtioﬁ.

inefficient utilization of appliad nitrogen, limited scope



for optimum watsr management and susceptibility to
incidence of pests Snd diseases. Nearly 13,9 million
hectares under rice :&caiv.s supplementary irrigation.
About 45 per cent of irrigation water in the country is
being diverted for this crop alone. Irrigaticon experdments
in rice have revealed that the syntué of irrigaticn depends
upon phenologlcal stzge of crop growth, soll charscteri-
stics, water table depth, climatic pattérn snd intensity

of svzporativa demand.

Rlce is unique among the coereals in being sble to
establish end thrive under submerged conditieas which help
to keep down most of the waeds by providing unfavourszble
environment for thaily growth (Jones 1933). Such conditions
bensfit the crop as thay provent the fall in soll tsmperature
which 48 likely to occur in temperate regions during the .

winter seascihi.

Water ccnstitutal one ¢f the principal constraints
for increasing ffoéd production in cur hungry worlad,
Efficient use of water for crop preducticn hes bzen a3 major
concern for centurles. Todey this concern 1s greoater than
ever because of the rising needs of food and fibre, coupled
with the decreasing supplies of water in several major

irrigation regicns,



Though nserly 40 to 50 per cent of the water
available for irrigation is divortcd to ricc crop, the
yield pct unit quentity of water ia very low. The production
of grain measured in kg/ha/mm of water is only 3.7 in the
case of rice. The water rcquiieﬁont of rice ranges betveen -
1500 and 2500 mm of water (iukkeri and Pandey, 1977).
Agricultural production hae to'bn increased for the growing
population in years to come. This is possible only by
means of using the aveilable water rescurces more judiciously

and esconcmicelly,

As the water need of rice is many times more than
other crops, a pxociio knowladge of water reguirement of
crop attains importance not only for affecting econony

in water uase, but alao for incressing producticn.

¥ith the prospect of attaining eelf sufficiency in
food production, the demand for quality grsin depending
upon consumer preferences will be increasingly felt.
Production of better quelity grains thiough improved varieties
and manipulation ©f managesent practices 2re the line of
development inirice production. Thus the concept of rice
Zsxaing is gradually urndergoing @ revolution not only to
keap pace with green revolution teking place in our count&y

with regard to increase in yield per unit area, but also to



satisfy the consumer demands %0 a greater degree with

regerd to guality.

The Xole aress are reclaimed lske beds below
sea levol a2nd 1lying parallel to sea cosst. The area is
subject to inundaticn which keeps these under aubmerged
cohdition for nearly seven months in thq veecr. 7The
cultivation of Kole lands is done by pumping out the water
after the cessation of heavy rains. At present paddy is
the only crop cultiveated in these lands.

Kole land in genezsl is an arsa where good
‘management p:aciicea_can be adoptsad successfuliy except a
faw porkets where salinity, severe acidity and sslt problems
sre noticed. A map of Trichur Kole development project
is given in Appendix. The Kole lands of, Trichur and
Malappuram districts extending over an area of 11534 hectares
is an Iimportant rice growing tract of Kerals. The Kole lands
"4in Trichur diltfict are situated in Mukundapurma, Trichur,
Chavekkad and Talappelly Taluks. The main souxce of

irrigation vater is £rom the water &vsiloble in Feechi Qam.

The Kole lands in Trichur/'district are broedly
classified into three zcnans. In Zonas I and II, a aingle
crop of paddy (Punja rice) is ruoised whereas in the Zone III

two crops of paddy are taken (Huhé{akan and Punja),



The Kerala Land Develcpment Corporetion is undertaking
the construction of hunds and in the near future the
entire area under Zone I and IT alszo will be convertaed

into dcuble crop lands.

Shortege of ébrigation water ie a sericue problem
in noat of Kole area during 'Punja' season., After
commissioning of Chimmeny Mulpli irrigation aystam this
could bhe eclved. Knowledge of water regulirasment of rice
in Kole lands will greatly help in efficient utiligation
of the limited water available in the reservoirs. 7The
present investigation was taken up to wstimate the loases
through evaporation, trenspiratioh and percolation and to
sssess the total water raquiremant of a medium:juration
rice in Punje season in Kole lands which has not been

assesaad a0 far.

Percolation losses thet occur in orxrdicary paddy
field has baen astimated under vorisuer sitvaticns. In the
Kole lands cﬁltivation is done belov mean ses lovel.

Under such a aituation s¢ far no study hes been conducted
to ertimate the parcolation losses. The objective of the
present study is to estimete the verlous forms of water

losses that occur in the Kole lands.
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REVIEW OF LITERATURE

in this chapter an attempt is made to clarify
tha importent concepts relevant to the study in the light

of major studles undertaken in the past.

The water reguired to produce optimum yiolds in
rice not only include the water reguired to satisfy the
evapotrenspiration needs of the crop but ailso the water

required to replenish the loss due to deep pcréolaticn.

In water management studies for rice in Thailand,
Peter kung at al. (1965) reported that water requirements
vary from 200 mm to 1200 m and the daily consumptive use
was from 6 mn to 10 mm. With reference to similar studies
in Jspan, the stme authors reported that the amount of water
required by the easrly crcp wea 1000 mm, medium crop 1200 rm
end lats crcp 1400 mm. From a weter reguirement study
Iwvarkri end Tommena (196%5) reportsd that maximum evapotrens-
pilraticn from irrigation watsr wes 3.5 mn per day in early

crop and 5.7 ma per day in the normal cultivation seascns.

Pande and Mittro (1969) snd 3shu and Rout (1969)
s&lsc showed that weter needs of rice ranged from 950 to

2150 sm depending upon the place, cu-ori and durstion of crop.



iIn Coimbatore it wes reported that 1673 wm of water was
required for main crop, while at Pettukottatl 2000 mm

for Ruruvaiicrop and 2650 mm during Samba crop were found
to 59 optinmum (Chendra Mchan, 1970). Choudhry et al.(1963)
raported that 1 to 6 cm depth of standing vater was
optimum for rice. Dastsns (1970) reported that a dspth

range of 0 to 4 cm of water sesaed to bha optdmum.

Rac st ). (1571} found that 200 wmm water was
naesdad for nurssry and snothezr 200 mm for budaling and 600
to 800 ma during the rest of crop growth depending upon

duration.

At Dhenuri, for Kharif rica percentagas of
evepcration, trenspiration and percolation wers found to
be 23.0, 37.6 and 39.4 ond at Chakull (Orissa), the
corresponding percentages were 14.0, 30.0 and 56.0. It may
be seen that percolation forms the major component of
different forms of water losses (Sharma at al., 1972).
They also stzted that at Siruguppa (Mysore) in black Clayey
soil, percolaticn loss (19.8 mm/day) wes found to be 2-3 times
higher than that due to evapotrenspiration (7.8 mo/day)
in the case of khari! rice and 18.4 mn/day for sumner rice.

According to Bharma end Battacharye (1972) at
Khezagpur, in lateritic soil,- details of loss=es durdng

1969-71 were as followsi=



For Fharif rice - a Submergence
Shallow Deep
Evaporation, mm 140 141
Transpiration, mm 197 204
Parcolation, mn : 935 1707
For Sumner rice Subwmergence
Shallow Deep
Evaporaticn, mm ' izl 402
Trenspiration, mm 362 370
Percolation, mm - : 1il4 1794

Studled conducted in Punja sesson in tha agroncmic
research staticn in 1976 on a medium duration variety
showed that evaporation is 10.4 pex cent, transpirstion
10‘16.69 'per cant and percelation is 72,69 per cent
{Ancon, 1976);

Sen {1936) reported that optimum water requirament
for maximuz yield wes found to be different for Aifferent
varieties. Nojima et al. (1962) cencluded that constant
relstion was not always found between water depth and rice
yields sincs 1t varies with climate, s0il and cultural
conditicns. Peter Kung et _g_},.. (1965) atated that the
Japanese Scientists have found that crops with higher ylelds

consume rors water regulrement. A normal crop of 4.5 tonnes



per hactere with &n irrigation period of 100 days
consumss &.,3 mm Of water per day by transpiration. 7The
figure dsclines to 1.4 mm when the yi‘el.d dscresases to
1.0 tonne: per hectare. -It increases to 10.5 m vhen the
yield yreachaes 7.5 tonnes. They have concluded that
transpiration rate despends on varieties growth rate, crop
vield and climste end that svapeorationidepends on climate
and density og p;ant growth.

Choudhry and Pandey (1968) whils reviewing the
water reqQuirexent of azcme of high vielding varieties of
rice, have repcrted that the water reguirsment appeared to
‘ba a varietal character and wes not necessarily governed

by the duration of the variety.

According to Sherma and Battacharya (1972) in
West Bengal best results were obtoined by &n application
of 41.91 ca in 9 doses giving the highest yield o£.37.65
quintals per hectsre. At the Ric; Resesrch 8tation, Chinsureh,
it was indicated that different levels should be mainteined
at di!fircnﬁ stages of plant growth &nd developnmant i€
5,00 to 7.62 cm {(2-3 inch) for two weeks &ftsr trensplanting
folloved by drainsge and maintaenance of the s0il in the
saturated conditcion for five to Qight wecks and then stending

water at the grain £illing stage. TShattacharya reported
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that experiments conducted at the Tarsus irrigation
Research Institute, Turkey indicated tha€ watering was
needed most at flowering and dough stages, for which
water requirements were 2 litra per second per hectere,
while for the remalning perliod of vegetaticn, the corres-
ponding figure was 1 litra per second per hectares.
Higheat yvield of 80 quintsls per hectare was recorded with

total water use cf 4,3 m.

Some measures for reducling percolation losses

have been suggasted by Destens (1$70) &5 below:-

1. Selecticn of heavy soills or those with herd psns and
shallow depths.

2. Growing cropa in large blocks inatead of isolated pleces.
The sespage ls proporticnal to perimeter of the erea,
e.g. the lospes ara five times greater per hectare,

in ona hectore field Than in 25 hectares block f£ield.

3. Secrupulous lend levelling. Unlevelled lends involve

more appliceticn of water.

4. Fuddling to reduce permeability.
S. Light or shallow depth ©f land submergence to roduce

percolaticn rate by minimiaing hydrostatic pressure.
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S. Interaittent drying of field at proper stiges in
long duraticn varletiea.

Te Cembactinq 50il, enbedding polythens gheets and
spplication of chemicels such es bitumen, asphalt etc.
at abcut 30 om goil depth., High costs involved in
such practices, however do not yet permit their wide

gt L2o{ 9

Shahu end Rout (1969) reported that tho totsl
consumptive usa of water by rice from transplanting to
harvest was 1560 mm under submergcnce, 812 mm at‘liold
capacity level and 200 mm at 75 per cent svailable moisture.
_Under 15 ¢a subnergence, consumptive uge was 1.2 ¢ per day
during vegatative phase, 1.5 ca per day during the
reproductive phase, 0.68 mn per dey during dough stege
and yellow rips stage of the crop growth.

Pands and Mittra (1870} found that =mong the
thras lavels of submoergence of 0.5 oo, 5 cm end 10 on aepth,
water regquirement of rice was mamimum =zt 10 <m, depth but
crop perfornance was similsr to that of 5 ca with medium
énd.high level of fertilization.

According £o Michael (1578) experiments conducted
at various locations in Irndiz on low |end rice reveal that

practice of keaping soil under shallow dzpth of submergence
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about (S & 2) cm throughout the crop growth period is
conducive to hicher yields.

Bhattacharya {1968) reported that an experimsnt
canductud-at the Indiaﬁ Aqri&uiturul Hesearch Ingtitute,
New Delhi indicated tﬁuﬁ ixrigation at field capsclty with
measures for weed control gave yields which ccmpafod
favourebly with those with auhﬁerqancc of 6 and 12 cnm.
Lower 30il molature regimes invariably rsduced ylelds.
it was indicated that rice could not stend moisture depletion
below £inld capsecity, Submergence hod & beneficial role in
controliing weads, one .of the main reterdents in erop
yields for rice. In Mysora, ptudiaes at the Engineering
Research Station showed thst the spplicatlon of water for
only five days in & weak gave better yiecld then continued
submexgence, Veriations were 8lso noticed in wvater reguire-

nents of different varicties of rice. -

Agcording to Battecharya (1968), ih the Fhilippinaes,
it was focund that thare wes no 51gﬁificant differsnce in
vields by ccntinucus submargence of § tc 20 cm end
intermittont floocding and drainage. In the latter rethod,
rige flizlds vere flooded and drained two £o thres times upto
the tillering stegs, the cduration of dreinage varying fxom
5 o 10 days. Ficlds were again submerged {rom the tillering -
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stzge to the final drainage, ten to fifteen days before
harvest. Thd asme author reported that United States

' Department of Agriculture, advocates submergernce for'tuo
reasons (1) for controlling weeds (ii) for arresting the
drop of temperature below 70°*F, California recommends

15.24 cn to 20.32 em (6-8 inch), depth of submergence, while
the corresponding depth is 10.16 cm to 15.24 em (4-6 inch)
for the states of Louisisna and Texas. Ixrigaticn practices
have bsen classified in accordesnce with climatic conditions
varying with temp. For cold climates, reccmmendations have
besn made regarding irrigation methcds such as deep water
irrigation, dispersion irrigstion which may raige the soil
Or water tamp. In hot or warm areas flowing irrigation is
reconnended to alleviate high temperature damage along with
drainage for preventing soil reduction caussd by high temp.
In the temperate arsas a waxrm or cold type irxigaticn is
practiced in accordance with the prevailing tamperatures in

- @ particular seascn.

According to Bettacharya (1968) at Rharagpur,
in laterite acid soils with PH 5-4, 1t was found in 1970-71
that sconcmy in water use was posaible by maintaining sultwmer-
gence with 5 + 2 cm depth &t active vegetstive and
reproductive phasea. In 1971-72, submergence irrigation,

whether deep or shallow, gave practically the same yleld es



that with saturaticn during rainy sesson in which
evVeporative demand is low. But submergence gave signi-
ficantly higher yield than saturation during summer.

At Coimbatore it was found by the seme author in 1570-71
that tha yleld of IR~20, during Kharif season, 4id not
show any differential response in three irrigation
treatuents, viz. 5 cn depth spplied daily, 5 oo depth
applied on alternats days and sutmergence 1rrigution, at
threa phases vis., vegetative, tillering and reproductive.
Water use was 2,077 wm and 1601 mm for irrlgation with

5 cm depth daily #nd on altarnate dayut indicating a

15 per cent saving in wfter use by Arrigotion on alterns-

tive dayas.

1

Battacharya (1968) reported that detailed studies
have besen cerried cut by a number of workers, in India,
in Japan and in United Btates-of America ¢h the aspects of
submergence lrrigation with drainage. Some Of the bgnefits
of submergence asre listed belov,

{a) centrol of éxowth of weeds, particularly dicots,
cne ©f the major inhibitors of plant growth,

{b) Control of temperature of soil and the plant, &s
teaperature below 27°C is considered to be hagmful.
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{e) Sid in some growth processes, particularly
photosynthesia in lower leaves dgc to reflection
of 1light from water which normelly suffer from
lack of adequaets light due to shad€ing by upper

leaves.

(4) ﬁrotaction ageinst wind demsge
(@) Fixation of atmospheric nitrogen due to favoursble

conditions for growth of blue gresn algae.

(£) Dissipation of excessive sclar energy by vaporisation
of wator and development of favourable microclimate

in rices field.

{g) Control of scme pests and diseases.
(h) Increased availability of plant nutrients, namely,
phosphorus,iron, manganese end silicon in esrly

atages of plant growth;

Drainage i3 found to bs useful for

(@) S0il eeraticn

(b) Protection against ledging by preventing over
agpimiletion of water and nitrogen.

{c) Control of the setting in of reductive processes,
ot the soil water interface.

(4) Control againat some diseases.
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Experiments were conducted in 19568 by the
Madras Department of Agriculture. Bast yleld was obtained
with continued submergence with 5.04 cm {2 in) depth of
water for which the yileld was the same as that recorded
withlapplications of 5.04 cm {2 in) depth at intervels
of 3 dayé and 10.18 cm (4 in) in 6 days (Battacherya, 1968).

ALt Internaticnal Rice Rosearch Institute,
Philippines, it was reported that Jduring wet season (1962)
there vere no aigﬁificant dlffersnces anong yields obtained
with continucus flooding, alternaote flooding or drained
surfece. The Arained aurfico treatment was good as the
continucus flooding (Anon, 19562). The report cf IRRI
(Anon, 1968) indicatad that deep flooding conditicn increessed
the height of IR a'but decreazed tillers. The efficicncy
of water uvse {(groin per litre of water applied) was greater
with shallow then with deep water. Shallow continuous
£looding (2.5 cm) gave consistiéntly bettor grain yield, gocd
weed control end lower water loas. Helm (1987) raported
that the level of water sbove the surface of the scil 414 not
influence the grawth of rice and that there wvas no difference
between saturated and submerged water regime. Rao et a).(1971)
found that irrigastion wvhenever soll just starts cracking
or keeping the scll under saturated condition ¢ill flowering
snd melntaining 5 to 8 cn water thereafier was found to save

40 to 50 per cent water as compered to continucus submergence.

%
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Pandey and Mittra (1970) shoved that lanad
submergence was thas best practice for obteining maximum
Yield per unit sres. Responas of rice psr unit weter
decreased with depth of water and duration of land
submexrgence, It wea reported at IRRI (Ancn, 1§55) that
grein production efficiency in terms of amcunt of grain
per unit water was the meximum at shallow continuocus
treatment. Kim and Yoo (1970) stated that flooding will
affect the younq'secdlinga snd floeding of rice plants at
tha stage of esr primodrium initiastion resulted in an yielad
decrease of 40 per cent when flovded for more than 48 hours

and 20 par cant in case of flooding for 24 hours.

Aecording to Sha:#a end Battacharya (1972) rics
differs from other crops, whicﬁ c&nhstana scne depletion
belov the fleld cazpacity. Two experiments carried out at
Cuttack showed that water rcquixmménts and water management
practiices va?y aﬁ different steges of plent growth in
accordence with the vazieﬁy of the-crop taken up. The sane
suthor reportaed thet incomparative studies of different
irrigation practices at Dhenauri, it has been shown that
irrigation at fieldicapecity la not superior to the existing
ixrigetion practice with fixaed depths and intezvels. But
1;xiqaiion &t field capacity results in a saving of

40 per cent in water use.
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Kelyanikuttl st 21, (2970) observsd that
irrigation to maintein 120 per cent moisture once in
three dsys recordad the highest yleld of grain and straw.
Mane ond Dastene (1971) in a field investigation with
rice concluded that irrigating the land et 0.2 to 0.5
stmosphere soll moisture tension was as good as irrigating
it at 4 oo depth, Thora:woro no significant differences

found in the paddy grain yleld.

According to Sahu and Rout (1969) manuring
thancol the tote2l water requirement but incresses water
use efficiency. Choudhry nd Pandey (1968) reported that
wtter requirament of the crop decreases wien manured.
The Adecrease in water reguirement wes found to be conspicucus
when manured with amconium sulphate. Experiments conducted
at tha Central Rice Research Ingtitute, Cuttlck’duxing éhc
years 1253-54, 1958-59, 1959-60 gave indicaticns that water
reguirements of rice decreased with menurial applications.
A combinaticn of ammonium sulphate, farm yard manure and
superphiosphate gave the best yield. Ghattacharye (1968)
reported that in Gujarat, three varieties of peddy were
experimented upcn. Eight weterings gave the best resulte.
For manuring, it was found that the yield went con increesing
upto 89.67 kg of nitrogen per hectare, although a economic
cose was 44.83 kg of nitrogen por hectsarae.
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Enyl (1965) reported that the efficiency of
nutrient utlligation of mitregen and phosphorus for
dry matter production wes less in plants groun on
" floodad soil then hndgr dzy soll. The lsvels of vater
over “the 30il zurface have no diffsrencs with reaspect o
uptake oé nutrients and all the nutrisnts sre absorbed
constantly upto flowering pericd. The depth of weater has
baen-fonnd to have an 1nflueh¢e over the yvield and yield
attributes.‘ Baba (1961) reported that 1000 grein weight
showed no definite relation to nitrogen supply. Flowering
was esrlier in shallow water, but lodging was greatsr and
total nitrogsn in the atraw was lower then in tho other
systen,

Bhattacharya (1968) repcréed that, in VWest Bangel
exparinents with pot culture technicue were conducted on
watering needs of rice in the Department of Agriculture,
Calcutta University in 1937. Eest results were obteined
with e trestmsnt which was dry germination, saturaticn
during pretillaring, submsrged during tillering and
preflowering, saturated agsin during flowering end dry
Zinally during post flowaring.
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MATERIALS AMD HETHCDS

This chepter describes the materisls ueed end
methods edopted for the Anvestigation. A fileld experi-
ment to gstimate the losass through evaporation,
transpiretion and percolation and to assess the total
water reqﬁirement of a2 medium duration rice was conducted
during 1986 in Punjs sescon in Kenjony Xole laends, A
general view of Kanjeny Xole land ls given in Plate 1.

1 Location

The experriment was-conducted in the Kole lands
at Xenjany in Trichur district, It is situated at 10° 28"
North latitude and 76* 7' East longlitude. Trichur district
has a total geograephical ar&u of 2,599,390 hecteras, GCut
of which total eropged ares comas to 2,29,739 hectares.
The cultivated lrci can be divided into three distinct
geographiczl parts namely:

1. The Coestal Lielt.
2. The #1dland ares

3. The Eeastern High ranges
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In the gagden land, along the coastal belt
rono-cropping with coconut is the practice. In the wet
lond of the coastasl belt, paddy i3 the meln crop. Midlond
region, again is classified into garden land and wet land.
in the garden land crops ilke coccnut, asrecanut, teploca,
pulses, vegetables etc. are mslnly cultivated. In the high

ranges rubber is extensively cultivateqQ.

Kele lands in Trichur district are broadly
classified into three zones., The three zones are described

palow.

ﬁone i - There ars 22 numbers of geparete fields (named

zs padavy) conprising an areca of 1870 hectares. The culti-
vation comrences by middle of hovember and the sowlng/planting

will be ccmpleted by the f£irst wesk of Dacember,

Zone II -~ In this 2one there are 26 nunbers of separate
fields {padavu) comprising an arez of 1974 hectares.
The wotrk commences by thizd veek of Decenrber and sowing

completed by middle of January.

Zone IIl ~ There sre 33 numbars of aeparmtenfielda {padavu)
in this zone. The total area is 4064 hectere. This zone
fovms the double cropped srea. The crop is raised during
Hundaken seeson. The cultivation is sdjusted in such o way

that the crop is haorvested by end of Dscenber. Later this
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sone ia floodsd, and dawitering started by the end of
January for summer ¢rop, end planting of this erop is
cospleted by firat w.dk of Februery.

An appreciable psddy ares comes under Kole landa.
The entire Xole srea is below the mean sea level. In
neny axess it i3 cne metyre Or more bLelow mean se2 level,
Before comuencament of cuit:l.vaticn water is pumped ocut
from the field for land preperaticn. During extreme dry
sasson, when the water level ia very low, puaping has to he

resorted to for irrigation.

2 Soil

The soil is sandy clay loam in texture comprising
of 27.05 per cent coarse sand, 25.35 per cent f£fine =and,

17.40 par cent silt and 30.2 per cent clay.
.3 €Climate
The erea recelves reinfell malnly from the south
wWest mohsoon end a certein extent fros north east mcnsoon.

.4 Season and weather conditions

The experiment was conducted during the Punja season
of 198€. The deteils of the metecrological data racorded
ot District Agricultural Farm, Mznnuthy during the crop
p2riods are presented in Table 1 and Plg,.i.
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Table 1. Metsorologicel data during the experimental

period
Mean maxi-~ Mean Relative
Standard Parliod raum minimum humidity
wael vemperzture temperature A
Ga Cc
PEBRULRY
¢ 5~ 11 34.6 24.8 56
7 12 - 18 32.9 . 22,3 69
8 19 - 25' 34.7 23.4 58
9 26 - 4th 35.4 24.6 52
MARCH
10 5 « 11 36.6 24.3 53
11 12 - 18 36,1 24.6 G4
- 12 13 - 235 35.7 24.9 70
13 26 ~ 1at 3.5 25.4 65
ADPRIL
14 e~ 8 35.8 25.6 65
15 9 - 15 36,1 25.7 65
16 16 - 22 36.1 24.6 68
17 23 - 29 35.4 25.0 72

i8 30 - 6th 34.5 25.0 73
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.5 Experimental techniqus

Estimations of evaporation, transpiraticn end
percélation were done on the principle of drum culture
technique using the following field equipments (Ancn, 1975).
The experiment was replicated four times in four plots
of ares one cent, The plan of leyout and an individcusl

plot 2rs given in Fig.2a and Fig.2b raspectively.
5.1 Fleld hook gauge

Fleld hook gauge consistad of a pointer bent
upwerds, which was sliding over a 6 mm iron rod to which
a gradusted scole was fitted. Lsast count of the scole was
0¢5 mme The height of hook gauge was designed 20 as to
rezd the scele by aquetting on the bund without parallax
error. 7There was 2 frame mede of angle iron at the bottom
for giving perfect secating to the equipment in the field.
The diagram of £1eld hook gauge is given in Fig.3 and elso
in plete I1. Field hook gauge was firmly inatelladnin the |

fleld to avoid movement due to wind or any other reeson.

Hook gauge wag instelled in the field at a distance
of 45 <o from the bund so as to enable one to take reading
without €ntering into the cropped field. A pointer 7.5 cm

high £lxed on & fiat plate was also ambedded with exectly
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Plot .2

plot -1

Plo{ 3
Plot .4

5¢ALE lem <Im

Fig.2a . PLAN OF LAYOUT



—46er 8

>]l450'+—

45cm

............

---------------

L L R P |

............

................

.....

5m

.......
-----

45cm

SCALE 1em-50ecm

5'9.2,,, AN INDIVIDUAL PLOT

l

—= EVaPovéme‘ter

E\/af)otra 75p tvimeter

Plants

Le



28

Graduated .
scale

wlesfonfpoon|

[

khdff—- Pointer

F63~5 Freld hook gauge




8 em of 1ts height sbova the £ield level. Water was let
into the field till it coincided with the tip of the
pointer. Tnis made the water in the fiold excatly 5 cm.
The serew Of the hook gauge was loosened the polnter of

the hook gaugé waa brought in level withlﬁha water in the
£iald. Then tne screw was tightened and the reading of

the scale was noted. After 24 hours the drop, in the

level of water in the field was measured by using the hook
geuge. Tne Jdrop in water level included watex igat due o
percolation, trenspiration and evaporetion or in other
words it was the total woater requirement in 24 hours, Water
' wa; sgain let into the field till 1% coincided with the tip
of the pointer. The hook gauge waz 3lso reset to coincié@
with the level of water in the fleld. Repesated the process
evary dey and by edding up deily loss, the total loas of

woter for the crop periocd was obtalned..
S.2 Evaporimoter

Eveporimeter is & box, 90 cm long, 10 cm wide end
15 cm height muds of 18 gauge galvanised ;ron sheot. The
diagrem of the evoporimeter ls gi%en in Fig.4 snd slso in
Piate IIi. Evagporstion is the process &u&ing vhich a liguid
changes into gas. The process of coveporstion of water in

nature is one of the fundementel components of hydrologle
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cycle by which eater changes into vapour through the

absorption of heat energy from the field.

Before installing the evaporimeter in the field

the equipment was calibrated as described below.

A fTield hook gauge was fixed on the ground.
The evaporineter to be calibrated was kept very close to
the hook gauge in such a way that the pointer of the hook
gauge moved inside the evaporisieter. the pointer was
kept about 9.5 cm below the top of the evaporimeter.
Then water was poured Into the evaporimeter till the water
level coincided exactly with the tip of the pointer. Then
the hook gauge wes raised by exsctly by 2 cm. Than
measured quantities of water wes added till the water level
coincided exactly with the tip of the pointer. After
obtaining the quantity of water required for raising the
water level inside the evaporimeter by 2 cm. e calibration
charts was prepared and the same i1s given in Tabla 2. All
the four eveporimeters were separately calibrated uaing
the aame procedure. This wea dona to taka cars of the
minor variation in the slsaa of avaporisMitara that might

have occurred during their fabrication.

The width of evaporimeter wea designed aa 10 cm

in order to keep i1t between the paddy rows, which was 15 cm
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Table 3. ZEvaporimetesr calibrestion

Quantity of water for raising level Quantity of
Plota of water by 2 cm height in omd water for raising
the levesl of wiater
by
 § a 3 Mean 1 mm 0.1 mm

height height
in cm} in ¢.3

| 1900 1900 1900 1900 95.00 9.80C
3 1880 1683 1880 188} 94.08 9.408
3 i1e60 1860 1860 1860 93.00 9.300
4 1880 1880 1083 iee} 94.08 9.408




vide, This egquipmant wes kept at a distance of about

45 om from the bund lesving three ¢rop rows so 88 to
fagilitete pouring the watsr Anto the eveporimeter,
without sctuslly entering into the eropped field. Thias
arrangement alsQ geve sufficlent shads to the evaporimeter.

A pointer having 7.5 em height fixed on & flat
piste ves pleced inside the evaporimeter. The eveporimeter
was fillied with s0il %0 & height of 2.8 ¢cm from the
bottos, The evaporimeter wes placed inside the field
with its bottom 2.5 om Delow the ground surfiece a0 23 o
make the level of s0il in the field snd in the evaporimeter
sane, The four eveporimeters were randomly placed in
ssch plot.

Eveporimeter was £illed with weter till it coincided
with tip of the pointer. After 24 hours drop in the level
of water wes measured by refilling method. The water
recuired to refill the evaporimeter was converted into
miliimeters using the ©slibretion table. The water lost
from the evaporimster was due to evaporetion only, because
thare was no plent in the eveporineter. This would be the
amount ©f water that would be lost from the field also due
to evaporetion, bacause the water in the evsporimeter

received the same smount of shade from the plants as the
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swatar in the field. This process was repested every day

ercp period wes obteined,

up the cumulstive evaporation during the

5.3 Evaporranspirimeter

Evepotrenspgirimeter is » U.1, tank having 90 o=

length, 90 om width énd 60 om height. The disgrem of ¢he

gipeent is given in 5ig.5 end also in Fiste IV, 18 gauge
gelveniasd iron sheet was used for the fabxicetion of the

Leily lowss due to evepotranspliraticn wes
measured irom the evspotrinspirimeter. Lvepotranspiration

whptive use Fepresants the Qquantity of weter lost

to the atmosphere from s well irrigsted f£ield by transpiration
from tha crop plus eveporation directly from the soil oz

watsr surfuce.

Evipotrendyirimetary was a tank with a closed bottom,
The water loat in the evapotrenspirimater would represent
the evspotrenspiratiocn only as there was no percolation from

the tank. Galvanieed iron was used for febriceting the

wipmant to avold rusting vwhen it was instzlled in the
fleld about 47.5 cm below the ground surface with its top
sbout 13.5 cm above the ground surf.ce,.
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fizxst & sguare pit of } m? area snd 47,% om 4

made. As there was watar in the pit the evapotrans-
plrimater floated in the water. SHoil was put in the

sguld;
solil wes ddded to make it settle on the bottom of the

pit. A spirit level was used for levelling the tank.

After levslling the tank scil was

evapotrnspirineter was filled with soil to & hnelight

of 47.5 om from the bottom. This made the level of soll

in the tenk and that in the field the same, Then the

lavel was finally chocked using the aplrit level and the

g8p sxound the evepotranspirimetsr was filled cexefully.
ang seedlings vere transplinted at 8 spacing of

1% % 10 om in the field as well o8 in the evepotranspirimeter.
the bund, lesving three crop rowa as in the cese of

Bt was installed at a8 distance of 4% em frowm

evaeporineter. Thnis fecllilitated tsking reeding by scustting
on the bund without stepping intc the cropped fleld.

Lvepotrenspirimeter was aleo celibrated., Weter
level in the evapotrens irimeter vwes brought to al

sbove the soil surfsce., Then the pointsr of hook gauge
instslled inside the evepotrenspirimetsr was made to
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ccincided emsctly with the level of water in the evepo-
transpirizeter. The reading on the scale of hook guage

was noted. The level of hock gauge was raised exsctly

by 2 cm, Measured quantities of water wes added to raise

the weter level to the new position of the hook gauge.

The volume of water required to reise the water levsl by

2 om was obtained. From this & caiibratiun chert vas
prepazed. Voluwae ococupled by the plents increesed as they
¢xow &nd this would witiate the ceiilbration velues. In order
to overcome this, cslibration of evepotresaspirime-eor was
done once in every tendsys intexvel and curresponding
célibration ﬁlr& were prepared and they are givaen in Table 3.
Esch svapotranspirineter was calibrated se;srscely.

A pointer of height 7.5 en with a flet bottom was
installed inside the eguipment with the gointsr %5 om sbove
the soil surface. Water wes poured into the evspotranspl-
cimeter till it coincided with the tip of pointer. Weter
lest by avapotranspliration in every dsy wes replanished by
adding measured quantities of water. The mean velue of two
consecutive cslibrations was used for converting the
meksuzed volume intc haelght. This process was repested
during the exup periocd and cumulaetive evapotranspiration was
got by adding the daily loss.



Table 3. Evapotranspirimeter calibration

Guantity of water for raising_ lewvel
of water by 2 cm height in cm?

Quantity of weter
for raising level

Ko. Cate of Plot of watar
calibration Eo.
1 0.1 sm
3 2 3 Hean height in height
an’ in cn’
1 2 3 4 S é 7 8 9
1 4.2.1906 1 15949% 15960 1594% 15950 797.50 79.750
2 15920 19930 15928 15928 796.25% 79.623%
3 15880 15878 15070 1587% 793.75 79.37%
4 15830 15823 15833 15830 791.%0 79 150
2 14.2.1986 1 15758 15750 15745 15750 787.%0 78.7%0
2 1569% 15700 15708 15700 788,00 78.5%00
3 15645 15660 15643 15650 782.5%0 78.2%0
4 15635 15635 15630 15630 781.5%0 78.150
3 24.2.1986 1 15370 15380 15375 15378 768.75 76.875
2 153585 15350 15345 15350 767.5%0 76. 150
3 15275 15280 15270 15278 763.7% 76.738
4 15285 15280 15278 15280 764.02 76 . 400




Tedble 3 (Contd.)

1 2 3 4 : ] ¢ ? e ®

4 6.3.1986 1 14970 14580 14978 14975 T48.73% 74,875
3 14550 14945 14935 14950 747.50 74.750
3 1490% 14900 14893 14900 745.00 74.500
4 14905 14500 14910 1490S 745.25 T74.525

5 16.3.1986 1 14670 14680 14675 14675 733.75 73.375
2 14625 14630 14620 14625 731.25 73.125
3 14405 14600 14595 14600 730.00 73.000
4 14600 14605 14598 14600 730.00 73.000

6 26.3.1986 1 14390 14410 14300 14400 720.00 72.000
a 14340 14345 14335 14340 717.00 T1.70C
3 14320 14325 14330 14325 716.25 71.628
4 14350 14358 14345 14350 7317.50 71.750

7 5.4.1986 1 14295 14300 14305 14300 718.00 71.500
2 14250 1425% 142453 14250 712.5%0 71.2%0
3 14240 14245 14235 14240 712.00 71.200
4 14245 1425% 14250 14250 712.50 71,250

[7



Table 3 (Contd.}

1 2 3 4 $ 6 7 8 9

- 15.4.86 1 14245 14250 14253 14250 712.5 71.250
2 14200 14208 14198 14200 710.00 71.00C
3 14205 14195 14200 14200 710.00 71.000
¢ 14205 14200 14210 14208 710.25 71.025

2 25.4.1986 1 14245 14235 14240 14240 712.00 71.200
2 14175 1417 14180 14178 708.75 T2.875
3 14180 14175 14170 14178 708.75 70.875%
4 14180 14175 14185 14180 709.00 7G.900




5.4 Crop ralsing

Tho experiment was leid out in Kanjany Kole
lands in the month of Februsry and continued up to April
1966 which is the Punja seasson. The experimentel area
was ploughed with & txactor, and the field was lovellad
and four plots were laid out. 7The size of each plot was
(8 x%m Irrigetion channels snd distridbutsries were
also provided to fecilitate irrigation to individuel plots.
The source of irrigetion water was a pond weter near the
plots.,

Pure seeds of s medium durstion variety 'Jays'’
were used for the sxperiment. Fertiliser application,
waeding and ell other practices vere dons as per the
recomnendations in the packsge of practice and aye given
in Appendix Ja. After the layout snd prepsretion of the
plots, evapotrunspirimetar was inztslled in the £ield and
the seedlings were trinsplanted as described before.

The daily loss due to evapotranspiration was measured by
refilling method. LEveporimeter was placed in between the
seadling rows. Weter level in the field was brought to 8 om
back every day by letting in water. Daily total loss of
wetear during 24 hour was mzasured by using hook guasge in

the field.
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Thus sveporstion loss from standing erop of
psddy field was got from evaporimetsr, evapotranspiration
from evspotranspirimeter and total loss from the field.
Prom the sbove data losses dus to evaporation, trsnaspi-
ration snd percolation wers calculated separately.

The crop was transplanted in the field on 4.2.1986
and harvested on 30.4.1986. V¥Nater loss was estimetad for
86 days fi.e, till the daste Of harveat.

After hagvest root and shoot including grain
of the plents from evepotranspirimeters were collected.
Oven 4ry veight of these were determined and by adding up,
the total 4ry matter weight wes obteined. Trasnspiraticn

ratio and consumptive use ratio were caiculeated as

Weight of water transpiged
Transpiretion ratico =

Welight of total dry matter

Kaight of water lost by
Consumptive use ratio = swvapotranspiration

Weight of totsl Ary matter

The observaticns snd calculations are given in
Chaptarx Iv.
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RESULTS AND DISCUDSICON

A fi21d experiment tc estimate the losses
through eveporetion, tranagiration and percolsation and o
assass the total water rajuirsment for 8 medium Jdurastion
variety rice vas conducted in Kenjany Kole lends. Tha
experiment was replicsted four times.

Estimation of deily eveporation was msede on the
basis of measuremants using eveporimeter shich was
described in Chapter 3. BefoXe installiing the sgquipment
in the field, it was calirrested by using the field hook
geuge. Calibretion chaxrt 4is given in Table i. The calibratior
chart was used to convert the volume in litres into heighe
in millimetres. Evepotranspirimeter was installed in the
field as dezcribed in Chapter 3 and it was calitrxeted
pexiodicelly. The calibration wes dcne once irn avery ten
days and the details are given in Teble 3. Daily evepotrena-
piration was estimited from evespotrenspiricetar by
geplenizhing tha water lost during the previous dey by
measured quantity of water snd the cslivration chart was
used to convert volume in litres into height in millimeters.

Daily total loss of vater from the fleld was
seasured by using s field hook gauge. Subtrecting deily
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evaporation from deily evapotrenapiration, rate of
transpiretion was obtained. Percolstion was obtained by
subtracting evapotranspirstion from tot:l loss of water

from the field. Mean of deily evaporstion, svapotrenspiretion,
totel water loss, trenspiretion and p:oreoletion from the
fiald of four plots ere given in Teble 4. The above readings
obtzined from four individusl plots sre given in Appendix-l,
There were three reiny dsys during the cultivetion sesson.

A3 there was 1no rein geuge in the immediete vicinity verious
forms of weter losses on these days could not be estimoted.
However these losses on the reiny daye wero estimeted by
teking the meen veluea of different forms of water losees for
the ten days intervsl in which the rein occurred. For sach
ten days int:srval the evaporation, evapotrenspiretion, totel
loss of water, transpirstion end percolation was caicul ated
and the mean Of four plots is given in Table 5. The ebove
readings of four individusl plots sre given in Appendix 2.

Yor eech ten day intervsl deily sverage of
avaporation, evepotrens;irstion, totel loss of water, trensg-
piration snd percolation were cslculeted snd mean of four
plots L8 given in Taeble 6., The sbove resdings obteined from
four individual plots sejerately ars given in Appendix-3.
The ¢xop period wes classified intc different growth stages.



Table 4. NMean of Auily eveporation, evspotrenspiration, totel

water recguirement, transpiration and percolation

of four plots

Dete Evaporaticn Evepotrans-~ Total Transpie Percole-
(mn) piretion water ration tion
{zmn) recquirement (mm) Coowr: )
(o)

1 2 3 4 5 6
4/2/86 3.960 4.020 16,00 0.060 11.980
83 3.960 4.02% 16.00 0.06% 11.97%
6/2 3.9% 4.040 16,00 0.090 11.960
w2 3.990 4.0%% 15.7% 0.065 11.695%
&2 4.022 4,038 16.%¢C 0.0348 12,463
/2 3.97% 4.02% 15.7% 0.050 11,725
10/2 4.015% ©.037 16.00 0.022 11.963
11/2 4,002 4.053 15.7% 0.0%1 11.697
1y/2 4,013 4,085 16.50 0.042 12.,44%
13/2 4.01) 4.080 16.00 0.067 11,920
14/2 4.028 $.17% 17.00 0.147 12,825
18/2 4.040 4.233 17.78 0.193 13.%17
16/2 4,027 4,300 18,5%0 0.273 14,200
17/2 4.05) 4,398 20.50 0.340 16,102
18/2 4.060 1.48) 21.%0 0.42) 17.017
18/2 4.030 4.670 23.50 2.640 18,830
at/2 4.040 4.790 24,50 0,750 19.715
21/2 4,030 4.88C 25.5%0 0.85%0 21,120
22/2 C.46% 5.3%% 2E£,.50 1.1%0 23.245
23/2 4.068% 5.32% 31.00 1.260 2%5.67%
24/2 4.015% 5.%58 32.00 1.543 26,442
25/2 3.990 5.670 3a2.5¢ 1.680 26,830
26/2 3.95 5.830 32.50 i.e80 26.670
37/2 3.0 $5.910 33.50 1.990 27.5%5%0
a8/2 3.88 6,023 33.7% 2.143 27.729




Table 4. {(Contd,)
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i 2 3 4 5 é
1/)/66 3.858 6.160 34,78 2,305 28, 59¢
2/3 3.803 &.230 33.5%0 2.427 27.270
3/3 3.670 6.320 32.7% 2.650 2¢.430
4/3 3.618 6.425 32.50 2.807 26.07%
5/3 3.560 6.470 33.50 2.907 27.030
&3 3.5%6) 5.795% 31.78 3.232 27.96C
/4 | 3.480 6.986 30.00 3,808 23,020
a/3 3,403 7:243 31.00 3.840 23.757
%/3 3,350 Tok23 31.00 4,073 23.577
10/3 3.260 7.735 30,78 4.455 23.015
11/3 rainyday - - - -
12/3 - - - - -
13/3 3.24) 8.448 30.7% 5.305 2:2.302
1¢/3 3.178% 8.540 29.7% 5+365% 21.210
1%/3 3.163 6.588 29.7% 5.43% 21.162
16/3 .09 8.8680 30.50 5.740 21.662
17/3 3.030 f,858 30.5%0 5.628 21.642
18/3 3.008 8.888 30.00 5.883 21,112
19/3 2.96% 8.913 20.7% 5.948 20.6837
/3 rainy dey - - - -
21/3 2.910 92.028 29,75 t.118 204,722
/3 2.870 9.033 29.78% £.16) 0,717
) 2.645% 9.033 30,00 6.188 20.967
24/3 2.817 9.053 30,00 6.236 20.947
25/3 2.773 9.058 29.00 €.882 19,.945%
26/3 2.738 92.275% 28,00 6.5%37 18,725
27/3% 2.678 2 178 27.00 6.503 17.822
28/3 2.618 9.118 26.0C 6.500 16,890
29/3 2.603 2.018 2¢, 50 64,12 17,485
30/3 4.580 9.01% 26,00 £.435 16,985
31/3 2.540 9.015% 26,00 6.475 16,985




Table ¢ (thd. )

1 2 3 4 6
1/4/86 2.538 9.07% 26,00 6.547 16.925
2/4 2.473 8.96) 25,00 €.510 16.017
3/e 2,443 £.930 24.00 6.478 15,070
/4 2.400 & 898 24.00 6.498 15,102
/4 2.365 £.92% 25,00 6.560 16.07%
6/4 2.338 6.903 24,00 6.565 15,097
Ve 2.315% 8.868 24.00 6.5%553 15,132
8/4 1.260 2.820 23.50 6.560 14.680
/4 2.245 8.785% 23.80 64540 11,715
10/4 2.20% 8.783 22.50 6.57@ 13.717
11/4 2.190 8.780 22.50 6.590 13.720
13/¢ 2.15%5% B.788 22.50 6.60) 13,742
13/4 2.118% 8.733 21.50 6.618 12.767
i4/4 2,008 8,753 21,50 6.648 12.767
15/4 2.088 8.75%3 21.%0 6.668 12.747
16/4 2.100 €.725 21.50 6.653 12.747
11/4 2.153 #.783 21.%0 6.622 12,72%
18/4 2.165 e.780 21,50 £.618 12.717
19/4 2.3198 8.78% 21.%0 6.585% 12.720
20/4 2.208 8,788 21.50 6.577 12.718%
21/4 2.208 28,788 21.50 6.577 12. M5
23/4 2,208 8.793 20,75 6.50% 11,987
23/¢ 2,220 8.793 21.25% £.573 12,4%7
/4 2,243 g.798 21.00 6.5%0 12.20%
25/4 2,195 6.770 20.60 6.57% 11,730
26/4 2.143 5.770 20.50 6.627 11,730
Y4 2,100 8.743 20,50 6.430 11.7%9
38/4 2,058 8.720 19.5%0 6.662 10,780
29/4 2.008 6,710 19.00 6.702 10,290
30/¢ 2.033 6.628 19,00 6.59% 10,372




Table 5. 7Tothl evaporation, svapotrenspiration, total weter reguirement,
transpiration and percolation for esch ten day interval -~
Rean of four plots

Days Evaporetion Evspotrins- Totel water Transpi- Fercola-
(onm) piretion r-z:::u-unt ration tion
(men) ) ez ) (oen:)
1 - 10 39.90 40.40 160.30 0.5%0 119.90
1} - 20 40,50 46.50 222.30 6.00 175.80
21 « 30 38.3 60.50 331.30 22,20 270.80
(2 rainy days)
41 - 50 2%.20 892.70 299.50 60.50 209.80
(1 rsiny dey)
71 - 80 21.8C 87.80 213.%0 66.00 125.70
81 - 86 (only € Jdays) 12.54 52,32 118.92 33.78 66.60
Total 86 263.44 632.92 2134.22 369.48 1501.30

0




Table §. Daily sverage of eveporstion, evepotr:aspiratiom, total water requiresent,
trenspiration end percolation for sach ten dey interval - Mean of four plots

Days Evaporstion Evapotrsns- Totsl water Tremspi-  Percolation
. ) plration geirement ration (e
{ou=) {mm ) (o)
1 « 10 3.9% 4,04 16.03 0.0% 11,99
11 - 20 4.0% 4.65% 22.23 0.60 17.%6
21 - 3 3.83 €.0% 33.13 2.22 27.08
{2 reiny days)
41 - 50 .92 8.87 26,95 6.0% 20.98
{1 rainy dey)
51 - 60 2.56 9.04 25.85% 6.48 16.81
71 - 80 2.18 £.78 21.3% 6.60 12.57

Daily mesan 3.02 T.42 24.58 4.40 17.17

$3boL)

[



rxan.plgatiag
30 asys

Maximum etliurtnq or
panicle initistion

16 days
Booting
10 deys

Plowering
(50% emergence)

Milk stage

30 days
Dough s?aqo

Mature ' grain stsge

Evaporation, evapotrenspiration, total loss of
water, transpirstion and percolation for the dsys between
each stege vere calculated 2nd the mean of four plots is
given in Table?. The above readings of four plots are

separately given in Appendix 4.

Daily sverage mean of evaporstion, end transpirastion
are graphicaelly represented in Fig.6., In the graphical
representation the growth stages ere marked, Considering the
rate of evaporstion curve, during the first twenty days it

was almost horisontal. 7The rate was conastont as theres was



Table 7. Total evaporation, evspotrsospiration, total water requirement,
transpiration snd percolation during aifferent growth atages -

Hean of four plots

Evepo~- Evapo- Total Trinspi~ Percolation
Growth stages Days ration transpi- water ration ()
(mn) retion require~ (mm)
oY) ment
{men)
Transplsnting
to 30 118.70 147.40 713.90 28.70 566 .50
Naximuom tillering or panicle
initiation
to 16 50.62 131.02 485.60 80.20 354.5%8
Booting
o 10 27.04 90.12 274.90 63.08 1684.78
:igwarinq {50% emergence)
X stage
Dough atage 30 66.86 264.38 659.82 197.%0 165.44
Mature grain stage
Totsl 86 263.44 632,92 2134.22 369.48 1%01,.30
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practically veary little shade from the plents, Then it
started decressing continucusly up to 69 deys becsuse the
shade from the plants incressed as the crop grew, The
vegetative growth of plants ceased st that stage ond the
shade 4id not incresse any further. And then onwards rete
of evaporstion curve was aimost constent. The minor
vagietion in rete of eveporetion could be due to climato-
logical factors like tenperasture, wind velocity, relative
humidity, etc. In the normal case rate of eveporation in
last stages should have incressed beceouse the mature lesves
during thie stage would have withered which in turn would
heve decressed the shaded srea. However, in the prasent

case the lesves remained green till hearvest.

Considering the rate of trenspirstion it remeined
simost constant during first ten dsys as this waas the rooting
poriod and as there was practicslly very little growth.

Then it increased at » faster rete up to fifty days i.e, up to
the booting stege, This wes bacsuse up to the booting stage
plaents grew at & faster rate than in the initisl stage.
Aftervards, transpirstion curve was almost horizontal up to
the finel stags. VUsuslly, efter reaching meximum rete of
transpiretion st the booting stage, there should have been

& gradual decreess in the final staje, But in the present
experiment it was sloost constent durxing the finel atsge
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because the loavas remained green till harvest. Another
resson for the above wes the higher mean te
this period.

perature during

Daily aversge mesn of evepctrenspiration end
total loss of water are graphicsally represented in Fig.?7.
in the grephicsl representeticn the growth astsges are
merked. Considering the evapotrsns irastion cuxrve Auring
firat twelve days it was almost horizontsl. The initisl
#tage wes the rooting period and during this periocd there
was pragtically very little shade from plents, Then it was
increesing up to forty eight days i.e. up to booting stege.
During this period rete of eveporstion decreused, &= the
shade increased, but transpiration incressed st a faster
rate, a8 the plant foliage increased. Aftervards 1t vas
slowly decreasing up to seventy days and then the rate
baceme almost constant. In the final stage eveporation
and trensplration were elmost const:nt. HEvapotrenspi-
ration curve was the summing up of eveporstion curve end
trenspiration curwe.

Considering the total loss of water curve it wvas

increasing from trensplaenting and resched a maximum of

2408 mm/dey sfter 26 deys. One reeson for the above was
that the trenspiraction rate was incressing in the initial
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stage. The more importent reason was that the dally
rate Of pexrcolation increased coneidersbly becsuse tha
level of woeter in the csnal during this period was
decreasing. This in turn decreased the general water
table Of the area. Then the rete of totel loss storted
decreasing in a faster rate up to €67 days &nd reached 2
value 22 mm/dsy. This was Doceuse the level of water in
the canel was rising ss water was let out into the Eole area
from Peechi reservoir during this pericd. As the lavel
of water rosa in the c¢enal, total loss of woter decressed
from e maximum z.1 sm/day to 22 sm/day. Then the total
lose of water curve was decreassing slowly up to the final
stage.

Experisentel field wes loceted in the riddle between
the upper leunds and the lower lends, Hence the values
obteined from the fleld for differ:nt forms of water losses
cin be considered as the mesn value for the region,

Percoletion will depend upon water table in the
field vhich im turn depended on the water level in the
csnal. Thus by maintaining watar level in the canal we
¢an decresse the percolation rate snd thus totzl loss of
water.
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Upen pan sviporetion during the crop period wes
collacted from meteorologicel observatoxry et College of
Horticuiture, Vellanikkar:z, in Trichur district., Variocus

forms of water loss and total water reguirement of rice

during Punjs seeson were elculotad snd meen of four plots
is given in Teble 8. The above resdings of four plots

sepaxetely are given in Appendix-V., Retic of svepotrans~
piration tO open pan evaporation were calculated and are

given in the above Tebles., Ratio of cumulative

svapotrensplreation to totsl pen evaporation wes calculataed
end it was found to be 1.026.

Average dailly water used, totel watsr used and
percentage of evapotranspiration, evaporetion, trenspi-
ration, percolstion and totel watsr reguirement were
calculated and are given in Teble 9. Total dry matter welghe
of the plants in the evapotranspirimeters were detarmired
and are given in Table 10. Transpirestion ratio and
consumptive use ratio were celculated as mantioned in
Chapter 3 end given in the shove Teble, Percentage of water
lost by percolation, transpirstion and eviporation were

caleulsted and represented in pie dlegrem in ¥ig.8,

In: ¥ole lands cultivation is done below mean

s5e& level &s menticned esrlier. During second crop season



Tatle 8.

dur A tun

Menn ¢f four plots of various forms of water
veriety ‘Jaya“',

Total evapotrans-

less and rtotel water requirsement of rice during Punita season on & med:um

Evapotran.

spiration
{mer)

Cumuletive Open pan

Total pen eveporaticn

evapoyrati

Tote]l wster poquire- Total percolstion Total transpiration Total eveporation Total pan
Pertod in ment (mm} (reen ) plration {sm) () {reer ) evaporation
daya R i e i e e i e s e e e
For the Cumula- For the Cumula- For the Cumulative For the Cumulative For the Comulative For the
period tive perioed tive period pericod period ceriond
I~ 10 160, 30 166,30 119.90 119,90 44,40 40 . 40 0.50 0. 50 30,09 3a, B TRLE AN
11 - 20 222.3C 3ez.60 175,80 295,70 45,50 86.90 £.00 6,50 43,50 20,39 57.9 133,50
2 - 30 311,30 713,90 270.80 566,50 60.50 147,40 22.20 26.70 3e.3¢ 138,69 79.1 212.60
31 - 40 305.9¢C 1019.80 228.70 79%.20 77.2¢ 224.60 43,90 12.60 33.33 1%2.02 79.6 292.20
(2 rainy days)
41 ~ 50 299,50 1314.3¢ 209.81 1005.00 89,7¢ 314.30 £0.50 132,10 29.20 181.22 £3.4 355,60
{3 rainy day)
51 - BO 256,50 1377, 80 168.10 1173.10 90. 40 404 .70 64,80 197 .90 25.60 206.82 TELH0 431,20
&1 - 20 224.00 1801.80 135.90 1309%9.00 #8.10 492.80 65,80 263,70 22,30 229.12 73.26 504.40
71 -~ 80 213.5¢ 201%.30 125.70 1434.70 87.80 580.60 66,00 329.70 21.80 250.92 73.70 578,10
Er - 86 118.92 2134.22 66 .60 1561.30 52,32 63z.92 39.78 369,48 12,52 263.44 38,80 616,90
Cumulative svapotranspiration
- 1.02¢6

an

0y
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Table 9. Different forms of water loss snd water reguirement
of medium AQuration vagriety Jaya in Funjs sesson -
Nesn of four plots

Average Totel

dzily water Parcentage
watey used
used {sun)

(o)

1{s) &Evapotranspiration 7.42 632,92 29.66
(b) Evesporstion 3.02 263.44 12.34
‘ﬂ) Txmlplt&uen 4.40 369,48 17,32

2 Percolation 17.17 1501,30 7C.34

3 Totel water recuirement 24.%9 2134.22 100,00




Table 10. Calculation of trznapiretion retic and consumptive use ratio

Total Ary velght of water Vieight of water
Plot Mo matter weight trens:ired from lossed by evapo- :::::g"' gi:mtﬁ“'
¢ in evapotrans~ evapotranspiri. trasnspiretion ratio
pirimeter meter from evapotrens-
(gme) (gms) pirimeter
{gms)
| 1008 288044 493128 286,61 490,67
2 298 287801 493452 288.38 494.44
3 9913 2BE6383 492399 288.40 495.87
4 945 286497 492318 303,17 520.97

o7

o
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the water level in the canal will be very high end in

neny céses more then one metre above the field level.
Because of this high water lewvel in the canal there will
be an upward movement of water in the Kole lands and there
will be no perc¢clation, However during sumrer season
water level in the canal will be low and percolation

will take plece. When the level of water in the cenal

1s vezy lov, this study has shown that the percclaticn loss
in Kole lends could be as high as 28.6 mm/day. Hence it

is imperstive to keep the water level in the censl very high
o aave wastage ¢f water due to deep percolaticn,
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Rice i3 the most important and extansively
cultivated food c¢rop in Kerala. Water constitutes one of
the principsl constreaints inereasing food produection in
our hungry world, ifficient use 0f weter for c¢rop
production has been & majoxr concezrn for centuries, As the
wvater needs 0f rice is many times greater than other crops,
8 precise knowledge of water reguirement o0f crop attains
inportance not only for effecting economy in weater use, but
elso for incressing produetion. The present investigetion
was taken up o estimate the losses through evaporation,
transpiration, percolation and to assess the totel weter
rsQquirensnt of s medium duration rice in Punje seeson in
Kanjeny Xole lands in Trichur District which has not been
assessed a0 far. The Xole arsis sre reclained lake beds
below mesn see lavel and lying parsllel to sea ccest. The
ares is subject to inundaticn which kesps these under
submerged condition for rearly seven moanths in the ywser.

At present paddy is the only crup cultivated in these landl:
The Kole lands in Trichur district sre situated in
Mukundapuram, Trichur, Chsvakkad and Taleppally Taluks.

The main source of igrigation water to the Kole lands is
fxom the Feechl irxzigation system.
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Studies conducted in Punis seascn, in the
Researyeh Staticon 4in 1976 on & mediuws duretion

Mronomic
variety showed thst oveporstion is 10.4 per cent,
tronspiration L& 16.69 per cent and percolation is
72.89 per cent.

The experiment was conducted during Punis
season of 1986 in the Kanjany Xole lands situated at

10° 26’ north latitude and 76" 7' East longitude in Trichur
district. The soil in the experimentel fiecld was sandy

elay losm in ¢ omprising of 27.05 per cent coarse

sand, 35+35 per cent fine sand, 17.40 per cent silt and

30,3 pexr cent clay, Estimations of evaporation, trenspi-
ration and percelation were mede on the besis of messurement
using simple field egquipm
tronspirimeter and field hook gusge. Pure seeds of »

Nts namely evepurimeter, evapo-

podivm duxction variety 'Jays' was used for the experimen
Fartiliser spplication, weeding and sll other practices

were done 85 per the recommendations in the package of

prectice. Different forms of daily losses were msesured
by refilling method and by adding up the cumulative velues
duxing the cxop pericd was obtalned.

Experimentael field was locetsd in the miadle
betwaen the upper lends and the lower lands, Hence the




valuss obtained from the field for different forms of water

iosses can be coneidsered as the mean wvelue for the region,
From the study we got total water requirement was 2134.22 mm.
Pexcentages of water lost by purcclation, trenspiration end
evaporation were T0.34, 17.32 and 12,34 respectively. Reage
of esveporstion wes almost horizontal during first twenty
days, then started decreassing continuocusly up to 69 deys and
thent onwaxds was almost constant. The rete of transpiration
remsined aluost constant during first ten days, then
incressed at & faster rate wp to fifty deys i.e. up to the
booting stege. AMiterverds rate of transpiration was simost
constent up o finel stage.

During ths summer seascn the wetar leval in the
canal would be low. Whaen the level of water in the cansl is
vary low, this study hss shown that the percolstion loes in
Kole lands could be a» high as 20.6 mm. Tha rate of
pexcolation will depead upon the water table in the field,
which in turn will depend upon the wster lev:l in thas cenal.
Thus by maintaining water level in the csnal, we can save
vastege of wetar due to deep percolaticn. Shortoge of ixri-
gétion water 18 & seriocus problem in most of Kole eres during
the Punjs sesscn. After commissioning of the Chimmeny
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Mupli ixxigation system the situstiom is expacted to
isprove considerably. Knowledge of water requirement
of rice in Kole leands will greatly help in efiicient
utilisstion of the limited water svailable in the

ressrviors.
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Rice veriety
Duration
Grein colour

a nendations for rice in the packeage
of practice
(Kerala Agricultursl University)

: Jayas
: 120 - 125
1 White

Special cheractors: Very high yield potentiel - highly

Send rate

Age of seedlinga

Transplenting

Manures and
fertilisers

Weed control

susceptibla to brown plant hopper and
other pests

¢ 60 - 8% xg/ha

Seadlings are reedy to be pulled ocut
when these ettain the 4-5 leef stage,
about 20-25 dsys after sowing.

-

3 Transplent seedlings of the appropriste
age for the variety at 2-3 seedlings
per hill in rows at s spacing of
15 om x 10 om.

t Apply orgenic manures in the form of
farm yard msnure or compost or green
leaf at the rate of 5 t/hia and
incorporete into the soil while ploughing.
Fertilisers to be applied 2t 90 kg/he of
K, 4% kg/hes of 92e5 and 45 kg/ha of xgs

s+ Kosp the field free of weads up to
45 days.



1, Dally evaporation, evapotranspiration, total
Appendix b wvater tmitmt: transpiration and
percolation of plot Ro.l

Total

Evapora~ Bvapotrans~ Transpi- Percola-

water
S T il S -
(ran)
1 3 3 4 ] 6
4/2/06 3.94 4.01 17 0.07 12.99
&a 3.94 4.01 16 0.07 11.99
&/2 3.94 4.01 17 0.07 12.89
x4 | 4.00 4.97 16 0.07 11.93
8/2 4.00 4.07 17 0.07 12.9)
/2 3.94 4.0 16 0.07 11.99
10/2 4.00 4.0 17 0.01 12.99
11/2 4.00 4.06 16 0.06 11.94
13/2 3.94 4.97 17 0.13 12.93
13/2 3.94 4.11 17 0.17 12.89
112 4.00 4.19 18 0.19 13.81
15/2 4.08 4.3% 18 0.20 13.7%
16/2 4.00 4.38 19 0.38 14,62
3/2 4.08 4.5 i 0.46 16.49
18/2 4.058 4.66 a2 0.61 17.34
19/2 4.00 4.82 2¢ 0.82 19.18
20/2 4.0% 4.93 25 0.88 20.09
21/2 4.0C 5.04 26 1.04 20.96
/2 4.08 s.27 2% 1.22 23.7%
2y/2 4.0% 5,38 3 1.3 26.65
a4/2 4.00 5,59 33 1.59 27.41
%/2 4.00 5.72 33 1.72 27.28
6/2 3.98 5.85 33 1.90 27.18
21/2 3.98 5.92 34 1.97 28.08

m/2 3.8 6.08 a4 2.16 27.9%




I. {(Contd.)

1 2 3 4 | é
1/3/86 3.84 $.18 35 2.34 28.82
V3 3.7 §.24 34 2.48 27.7¢
V3 3.68 $.37 3 2.69 26,63
/3 3.63 6.44 33 2.81 26.56
V3 3.58 6.48 b 1] .90 27.%2
e/3 3.58 4.83 32 3.22 a5.19
73 3.47 7.0% n 3.54 23.9%
/3 3.42 7.20 b } 3.86 23.72
°/3 3.37 T.48 32 4.11 26.%2
10/3 3.28 7.45 32 4.49 26.25%
11/3 rainy dsy - - - -
12/3 o - - - -
1¥/3 $.21 8.48 32 5.28 23.52
14/3 3.1% 8.53 3 5.40 a1.48
1%/3 3.18 8.61 30 5.46 1.3
16/3 3.08 9.84 30 5.7 21.16
17/3 3.08 8.88 30 5.80 21.15%
16/2 3.00 8.89 k § 3 5.89 22.11
19/3 2.94 8.96 3 | 6.02 22.04
20/3 rainy day - - - -
21/) 2.9 9.02 3 6.13 20.98
23/3 2.84 9.03 n 6.19 21.97
23/) a.84 9.04 b } 6,20 21.96
/3 2.84 9.08 3 6.21 21.9%
2%/3 278 9.08 3o 4.29 20,94
26/3 2.73 9.20 9 6.47 19.80
21/ 2.68 ?.1% 28 6.51 18.081
ae/) 2.63 9.09 27 6.46 17.91
3%/3 2.63 9.03 a7 6.40 17.97
30/) 2.58 9.02 27 6.44 17.98
3/3 2.53 9.02 27 4.49 17.98




Xe (mwa’

1 2 3 4 $ L
1/4/66 2.53 8.01 27 6.48 17.99
4 2.47 8.92 a5 6.45 16.9%
e 2.47 8.92 2% 6.45 il.08
4 .42 8.80 2% 6. 48 i6.12
/4 .36 8.92 a6 6.56 17.08
/4 .36 8.89 as 6.53 16,11
/4 2.32 8.87 25 6.58 16.13
8/4 2.2¢ 8.8} 24 6.5%% 15.19
/4 2.36 8.78 23 .58 14.22
10/4 2.20 8.70 23 6.58 14,22
11/4 2.30 6. 7?7 23 6.57 14.23
1/4 2.16 8.74 a3 6.58 14,26
18/4 2.11 8.71 22 6.60 13.29
14/4 2.05 8.70 22 6.68 13.30
18/4 2.0% 8.70 22 6.65 13.30
i6/4 2.08 8.70 22 €.65 13.30
11/4 2.10 8,75 a2 6.65 13.325
ive 2,10 8.78 a2 6.65 13.2%
19/¢ 2.16 8.7% az 6.59 33.35
20/4 3.21 8.77 22 6.56 13.23
21/4 2.21 8.77 a2 6.56 13,23
ai/e 2.2} 8.77 22 6,56 13,23
23/4 2.21 8.79 a2 6.58 13.21
/4 2,36 8.17 a2 6.51 13.23
/4 2.16 8.76 al €.60 12,324
26/4 2.11 &.74 a 6.63 12,36
27/4 2.08 8.71 21 6.06 12.29
28/4 2.95% 8.7 a0 .66 11.29
29/4 2.00 8.469 20 6.69 11.31
/4 2.00 8.57 0 €.57 11.43




3. Daily evaporstion, evespotranspiration, total water recguire-
ment, transpiration and pereoletiocn of plot ko.2

Evapora- Evapotrans- Total Trenspi- Percola-

Dats g‘::; p&rbl-tgw witer :z&gm ti(:}
ment
(e )

1 2 : ] 4 $ 6
4/2/88 3.9 4.01 16 0.02 11,09
/2 3.99 4.02 17 0.03 12,98
/2 3.99 4.08 16 0.09 11.92
/2] 3.99 4.08 16 0.09 11.92
Vva 4.04 4.06 16 0.02 11.94
9/2 3.99 4.02 16 0.03 11.98
10/2 4.04 4.07 16 0.03 11.93
11/3 . 4,08 16 0.09 11.92
12/2 4.04 4.08 16 0.04 11.92
1¥2 4.04 4.09 16 0.08 11.91
14/2 4.04 4.19 17 0.15 12.81
1%/2 6.04 4.24 10 0.20 13.76
16/2 4.04 4.27 16 0.23 13.73
1/2 4.09 4.45 20 0.36 15.5%
18/3 4.09 4.55 a1 0.46 16.45
1%/32 4.04 4.69 23 0.65 18.31
20/2 4.04 4.78 2¢ 0.74 19.22
23/2 4.04 4,84 13 0.80 20.16
2y/2 4.09 5.26 28 1.17 22.74
V32 4.04 5.3% 31 1.29 25.67
4/2 4.04 5.38 32 1.54 26.42
v 3.99 5.67 32 1.68 26.33
2¢/2 3.99 S.84 32 1.88 26.16
21/2 3.9} 5.89 33 1.96 27.17

/2 3.08 $.03 33 2,15 26.97




2. (Geaw-)

1 3 3 4 s ¢
/Vee 3.80 6.1% 35 2.27 28.85
2/3 3.80 6.23 33 2.43 26.77
Vg 3.67 .32 32 2.65 25.68
(¥4 ] 3.62 6.41 32 2.7 26.52
3¥/3 3.56 6.48 3 2,90 26.52
/3 3.5 6.80 32 3.22 25.20
3 3.53 6.97 30 3.46 23.03
) 3.40 7.32 n 3.62 3.78
/3 3.33% 7.38 n 4.03 23.62
30/3 3.29 7.7 3 .44 23.27
1/3 rainy dxy - - - -
13/3 . - - - -
1¥/3 J.14 0.%9 30 5.45 21.41
/3 3.09 0.84 1 5.78 22.16
133 3.0) .87 3 5.04 22.13
14/3 3.07 0.89 30 5.86 21.11
1173 2.98 0.88 30 5,90 21.12
/3 2.93 .04 30 6.11 20.96
1%/3 2.92 9.08 30 6.13 20.9%
20/3 zainy day - - - -
a3 2.82 9.06 30 6.24 20.94
23/3 .76 9.07 29 6.31 19.93
23/3 .1 9.24 26 6.52 18.76
3 2.46 9.8 27 6.5% 17.79
b1 V4 ] 2.60 9.12 p 13 6,52 16.88
6/3 2.83 9.04 26 6.41 16.96
2%/3 2.61 9.0S 26 6,44 16.9%
26/) 2.50 9.0% 26 6.5 16.95




3. (Coned.)

1 4 3 4 S 6
1/4/66 2.%0 9.04 a6 6.54 16,96
e 3.45 8.89 a5 6.54 16.01
vV 2.45% 6.93 a4 6.48 15.07
V4 2.2 8.91 24 6.52 15.09
L V4 .24 8,94 a8 6.60 16.06
&/4 2.34 8.91 a4 6.57 15,09
74 3.29 8.87 24 6.5 18.13
/4 3.23 8.8 22 6.58 14.19
/4 2.,3) 8.79 a3 6.56 14.21
10/4 3.18 8.79 a2 6,61 13,21
11/4 .18 8.79 aa 6.61 13.21
i/4 2.13 8.77 2 6.64 13.23
1¥V4 2.07 8.73 21 6.66 12.27
1e/¢ 2.07 8.72 al 6.65 12.28
16/4 2.07 8.7¢ 21 6.9 12.24
18/4 2.13 8.77 i 6.84 12,23
11/4 2.18 8.7 a1 6.61 12.21
18/4 4.18 8.80 21 6.62 12.20
1%/4 2.18 8.r 3 6.61 12.21
36/4 2.1 8.7 21 6.61 12.21
21/4 2.8 e.7 21 6,61 12.21
/4 .18 8.80 a0 6.82 11.20
2%/4 3.18 8.80 23 6.682 12.20
24/4 2.33 5.80 21 6.57 12,20
2574 4.18 8.7% 20 6,61 11.21
36/4 2.13 8.76 20 6.65 11.22
at1/4 2.07 6.76 a0 6.69 11.24
/4 2.02 6.7% 19 6.73 10,28
29/4 2.02 8.73 18 §.71 9.27
30/4 2.02 8.81 18 6,59 9.39




3. Dally evaporation, svapoty irstion, total watsr require-

ment, transpiration and pe ation of Plot No.3

Svepora- Evapotrans- Total Transpl- Pearcol e~

Date tion piration wateyr ration tion
() () geguire~ (o) Gun)
ment
(e}

1 2 3 4 L 6
4/ 2/88 .98 4.0} 15 0.03% 10.97
L V4] 3.0 4.0) 13 0.08 10.97
/2 3.92 4.03 18 0.11 10.97
V2 4.0) 4.06 78 0.03 10.94
[ V4§ 3.98 4.03 16 0.08 11.97
/2 3.99 4.03 1s 0.08 10.97
10/2 4.03 4.07 15 0.04 10.93
13/2 3.98 4,03 15 0.0% 10.97
12/2 4.03 4.08 16 0.08 11.92
1V12 4.03 4.06 1% 0.03 10,94
1¢/2 4.03 4.17 16 0.14 11,83
18/2 4.93 4.22 17 0.19 12.78
1672 4.0) 4.28 18 0.25% 13.72
17/2 4.0) 4.32 20 0.29 15.68
18/2 4.0) 4.37 21 0.34 16.63
19%/2 4.03 4.80 a3 0.5%7 18,40
20/2 4.03 4.7% 24 0.72 19,25
a1/2 4.0 4.03 as G.80 20,17
22/2 4.08 $.24 a8 1.16 22,74
v 4.08 S.32 3 1.24 24.68
w2 4.0) 5.5 3n 1.53 25.44
25/2 3.8 5.66 32 1.68 26,34
26/2 3.93 $.8) n 1.91 26,14
21/2 3.87 5.8 » 3.02 27,11
/2 3.87 6.02 3¢ 2.3 27.88




3. (Contd.)

| 2 3 4 S 6

1/3/66 3.02 6.1% 3 2.3 27.8%
/3 3.76 6.22 » 2.46 26.78
V3 3.86 6,28 32 2.62 25.72
43 3.60 6.42 32 2.82 25,58
/3 3.58 6.44 b ¥ ] 2.89 26.5%6
/3 3.58 .78 b} | 3.2 24,22
/3 3.49 6.97 P l.40 22.02
a/3 3. 7.22 30. .83 az.7¢
/3 3.3 7.38 30 4.05 a2.62
10/) 3.20 7.72 a9 4.44 a1.2¢
11/3 rainy day - - - -

12/) “ - - - -

13/3 3.28 8.4) a» 5.18 20.%7
14/3 3.17 8.%2 ¥ %.3% 20.48
1%/3 3.17 8.5 a9 5.39 20.44
18/ 3.12 8.83 b 1 5.71 21.17
17/3 3.0 8.8% 30 S.84 21.18
18/3 3.0 8.88 29 .87 20.12
19/3 2.90 8.90 a8 6.00 19.10
a0/} rainy day - - - -

21/3 2,90 9.0 9% 6.11 19.99
b} 74 ] 2.85 9.01 a9 6.16 19.99
/3 2.7 .08 a9 6.26 19.9%
343 2.7 9.08 9 6.36 19.9%
2%/3 2.7 9.04 an 6.325 18,96
20/3 2.7 9.20 27 6.46 17.80
b3 74 ] .49 9.18 a6 6.49 16,82
a8/3 2.63 9.1) as 6.50 15.87
29/3 2.58 8.99 26 6.43 17.01
30/3 2.58 8.99 as 6.41 16.01




3. (Contd.)

| 2 3 ¢ s 6
1/4/86 2.53 8.00 1 .47 16.00
- 74 ] 2.47 8.98 24 6.%1 15.02
V7 2.62 8.0% 3 6.53 14,08
&/4 2.42 2.90 a3 6.48 14.10
/4 2.37 8.83 2¢ 6.56 15.07
s 2. 8.90 23 6.48 14.10
/e 2.3 £.96 a3 6.%% 14.14
&/4 2.26 8.93 23 .57 14.17
/¢ 2.26 .78 3] 6.52 14.22
10/4 2.2¢ .79 22 6.53 13.21
11/4 2.20 .M 23 6.58 13.21
13/4 2.18% 8.7¢ 22 6.61 13.24
134 2.1% 8.7 1 6.60 12.25
14/6 .18 .73 a1 6.60 12,28
15/4 2.1% 8.77 21 6.62 12.23
16/4 3.13 8.77 21 6.82 12.23
17/4 2.20 8.79 21 6.59 12.21
10/4 2.20 8.80 )| 6.60 12.20
19/4 2.2¢ 5.90 21 6.54 12,20
20/4 2.26 8.80 21 6.54 12.20
/4 2.26 9.80 21 6.54 12,20
32/4 2.26 .80 20 6.54 11,20
23/4¢ 2.26 9.80 21 6.54 12,20
/4 2.2¢ 8.80 a1 6.54 12.20
2%/4¢ 2.26 .79 20 6.51 11.23
26/6 2.18 8.79 20 6.44 11.21
27/4 2.18 9.76 a0 6.61 11.24
28/4 2.09 e.7% 19 6.66 10,28
29/4 2.04 8.72 18 6.68 10,28
30/4 2.09 8.68 19 6.50 19,32




4. Dally evaporation, sevapotrsnspirstion, totsl water reQuire-
ment, transpirstion and percolation of Plot k¥o.4

Evapozrs~ Evspotrans- Total Transpi- Percols-

sulL N
ment
(o)

1 2 3 s s 3
4/2/86 3.99 ¢.03 16 0.04 11.97
8/2 3.94 4.0¢ 16 0.10 11,96
¢/2 3.9¢ 4.04 16 0.10 11.96
/4 3.94 4.04 16 0.10 11.96
W2 3.99 4.03 17 0.04 12.97
9/2 3.99 4.04 16 0.08 11,96
10/2 3.99 4.06 16 0.0% 11.96
11/2 4.04 .08 16 0.04 11.92
12/2 4.04 ¢.07 17 0.03 12.93
1v2 ..04 4.08 16 0,02 11.9¢
142 6.04 4.15 17 0.11 12,85
18/2 4.04 4.22 18 0.10 13.78
16/2 4.04 4.27 19 0.23 14.73
17/3 6.04 4.31 21 0.27 16.29
18/2 4.0¢ 4.35 22 0.31 17,65
19/3 4.06 4.58 24 0.51 19.42
20/2 4.04 .73 2s 0.69 20,27
21/2 6.06 4.80 26 0.76 21,20
22/2 4.04 .38 29 1.19 23.7%
23/2 4.09 5.30 n 1.31 25,70
2¢/2 3.99 5,50 32 1.81 26,50
28/2 3.99 $.63 ) 1.66 27.37
26/2 3.93 5.80 3 1.07 27.20
2%/2 3.93 5,92 34 .99 28,08

/2 .88 5.89 34 2.11 286,01




4. (Contd.)

1 2 3 4 s ¢
1/y/86 3.88 5.99 7] 2.11 28.01
V3 3.78 6.23 34 2.45 27.77
V3 3.67 6.31 . 1 2.64 27.69
43 3.62 6.43 33 2.81 26.%7
L V4 ] 1.86 6.48 4 2.92 27.52
/3 3.5 6.7 32 3,23 25.21
)3 3.48 7.00 30 3.88 23.00
/) 3.40 7.28 s 3.09 24.72
/3 3.38 7.4% n 4.10 23.58
10/3 3.29 7.74 n 4.4% 23.26
13/3 rainy day - - - -
¥ 74 ] - - - - -
13/3 3.24 0.48 31 5,21 22.5%%
14/3 3.19 8.5% 30 5.36 21.45
15/3 3.19 8.59 30 5.40 21.41
10/3 3.1) 8.04 3 S. 71 22.16
17/3 3.03 8.64 1 5.71 22.16
18/3 2.98 8.91 30 $.93 21.09
1%/3 2.99 8.91 30 5.93 21.09
W’ t‘iﬁy m - - - -
21/3 2.92 9.04 30 6.12 20,96
23/3 2.87 9.04 29 6.17 19.96
1V/3 2.82 9.04 30 6.22 20.96
W) 2.01 9.08 30 6.2) 20.9%
28/3 2.76 9.08 29 6.29 19.9%
2¢6/3 3.7 9.19 28 6.42 18,61
27/3 2.1n 9.18 27 6.47 17.862
20/3 2.61 9.13 26 6.52 16.67
29/3 2.60 9.00 27 6.40 18.00
30/3 2.58% 9.00 26 6.45 17.00
31/3 2.58 8.99 26 6.44 17.01




4. (Contd.)

1 2 3 4 S 6
1/4/86 2.5% £.98 26 6.4} 17.02
/4 2.%0 9.99 26 6.43 17.08
¥4 2.49 9.92 26 ..47 17,08
44 2.3 9.80 2¢ 6.3 15.10
S/4 3.3 8.91 28 6.52 16,09
/4 2.3 8.91 24 6.%7 15,09
/4 2.34 8.87 24 6.53 15.12
/4 2.29 8.9} 24 6.60 15.17
9/4 2.23 8.7 24 6.5%6 15.21
10/4 2.18 8.7 23 6.59 14.23
11/4 2.1 8.77 23 6.59 14.23
12/¢ 2.18 e.77 23 6.50 14.23
13/¢ 2.13 8.74 22 6.61 13.26
14/4 2.07 8.7 22 6.69 13.2¢
1%/4 2.07 8.18 2 6.31 13.72
16/4 2,07 8.7 22 6.70 13.2)
17/4 2.1) 8.77 22 6.64 13.23
18/4 2.18 8.78 22 6.60 13.22
19/4 2.18 .78 22 6.60 13.22
20/4¢ 2.18 8.79 22 6.60 13.22
21/¢ 2.18 8.78 22 6.60 13.22
23/4 2,18 9.80 21 6.62 12.20
V4 2.23 8.80 n 6.57 12.20
24/4 2.23 8.680 20 6.%7 11.20
25%/4 2.19 8.76 2 6.68 12,2¢
i6/4 2.18 8.7 21 6.69 12,23
27/4 2.13 8.74 21 6.61 12.26
20/4 2.07 6.67 20 6.60 311.33
29/4 1.97 6.70 19 6.73 10.30
30/4 2.02 6.63 19 6.61 10.37




Appandix 2. Total evaporation, svapotranspirstion, totsl water recuirement, transpirstion
and pesrcolation for easch ten day interval of Plot No.l

Bvapora-~ Evapotrans- Total water Transpiration Percolatics

Days '%::b pt{:i?nn xoz::gcnant () (o)
1«13 39.64 40.43 166.00 0.79 125.5%7
11 - 20 40.30 47.40 234.00 7.10 166.60
21 - 30 s. N 60,24 336.p00 21.9) 215.76
N - 4 33.3 77.50 312.%0 44.20 235.00
(2 rainy Adays)
41 - 30 2%9.10 89.70 306.70 60.60 217.00
(1 rainy day)
51 - 60 25.67 920.37 268.00 64.70 177.63
61 - 70 22.28 87.98 211.60 65.69 .123.02
71 - 80 21.5% 87.60 220.00 65.96 132.40
81 - 86 (only 6 days) 12.31 52.18 123.00 3o.07 70.82

Total 86 262.47 $33.40 2177.20 370.84 1543.80




2, Total evaporation, evapotrenspiration, totel water requirement, transpirstion and
percolation for each ten day interval of Flot No.2

Days Evspora- Evepotrans~ Total water Transpiration Percolstion
tion piration ra%zirun-at (ooan) {mm)
{omn } (men) )
1«10 40.10 40.5%% 161.00 0.4% 120.4%
21 - 30 3e.e4 60,60 327.00 22.16 266.40
31 - 40 33.40 77.10 307.%0 43.70 230.40
(2 zxeiny deys)
41 - 50 29.40 89.70 301.10 60.30 211.40
{1 rainy dey)
51 - 60 as.47 90.58 268,00 65.11 167.42
6 - 70 22.06 88.12 227.00 66.06 13e.88
7 - 80 21.69 87.089 209.00 66.20 121.12
81 - 86 12.44 52.42 115.00 3%.98 42.58
{only 6 days)

Total s 263.5% 63).56 2130.60 370.01 1497.04




3. Total evaporaticon, svapotranspiration, totsl watar grecuirement, trenspirstion snd
percolation for each ten day interval of Plot Xo.d

Evapors- Evapotrens- Total water Trenspiration Percolatiom

Deys tion piration u?::rmt (oaen) (mm)
(o) (ann ) )

1 - 10 39.94 40.33 152.00 0.39 111.67
11 « 20 40.40 46,10 198.00 5.70 151.90
21 - 30 32.06 60.47 326.07 22.41 26% .80
31 - &0 33,30 77,00 293.00 43.70 218.00

{2 rainy days)
41 - 50 29.10 89.%0 290.00 60.40 200,.%0

(1 rainy day)
%1 - 60 25.64 90G.32 249,06 64,88 158.74
61 - 70 22.42 86.16 224,08 65.72 135.92
73 - 80 22.26 87.9% 209,00 65.68 121.01

81 - 86

(only & ) 12.78 52.49 117.07 3.69 64.58

Total a6 2631.90 633.36 2080,.28 368.37 1427.92




4. Total evaporation, evapotranspiration, total water regquirwment, transpiratica

and percolation for each ten day interval of Plot No.d

Days Evaporas~ Svspotrens- Total water Transpira- Parcelation
tion pirstion zci::xaunut tion ()
() () ) {men )
1-10 39.90 40.40 162.00 0.%0 121.60
11 - 20 40.9% 45.99 232.60 5.01 186.04
21 - 30 38.23 60.45 336.00 22.22 275.55%
(2 rainy days)
41 - 5D 29.30 29.70 300.00 6C.40 210.30
{1 rainy day)
51 - 60 25.60 90,24 2459.00 64.5%6 188.76
61 -~ 70 22.33 88.13 234.00 65.80 145.87
71 - 80 21.63 87.89 216.00 65.26 128,11
81 - 86 12.55% $2.29 121.00 39.74 68.73
(only 6 days)
Total e 2631.87 632.36 2168.8 3658.49 1536.44




Appendix 3.

1. Dsaily aversge of svasporation, evapotranspirstion, totzl watsr requirement, txanspi-
ration end parcclation for esach ten dsy interval of Plot ¥No.l

Davs Evaporation Zvepotrans- Total Transpira- Percolation
¥ Comr: ) piration water tion ()
(o} require- {omwe )
mant
(mem)
1 - 16 ’w% ‘.9‘ 35.‘@ 8.9‘ le“
11 - 30 ‘ 4.03 $.74 23.40 .1 18.66
21 - 3 3.83 6.02 33.60 2.19 27.58
31 - &0 3.3 T.7% 31.2% 4.42 23.%0
(2 rainy days)
{1 rainy day)
51 - 60 2.%7 9.04 26.80 6.47 17.76
63 - 78 2.23 8;79 31&35 &.5& 1203&
71 - 80 2.14 8.75% 22.00 6.5%9 13.25
81 - 86 (only 8 days) 2.08 68.69 20.%0 6.64 7.08

Paily mean 3.00 7.42 25,10 4.481 17.1%




2. Daily average of evepa

D enspiretion, totel water reguirsment, traaspirstion
and percolation for each ten day &mtarV&x of Plot No,.2

Evaporstion Ewvapotranse Qa&aa water ansyirs- Percolation
Days (o) piration quir ()
{men)

1 bl 10 &0@1 ‘o“ 16«1@ ﬁo@s 33“0‘@
11 - 20 4.06 4.66 22.5%0 0.60 17.684
21 - 30 3.84 6.96 32.70 4.23 26.64
a1 - 40 31.34 7.7 30.7% 4.7 23.04

{2 rediny days)
41 - 50 2.94 £.97 11 % B 6.03 21.14
{1 railny dey)
51 - 60 2.5%% %.06 25.80 6.51 16.74
6‘ - ?0 3@23 @0&‘ 32.?@ 5«&@ 130&9
71 - 80 .10 .79 20,90 6.09% 12.13
81 - 86 (only 6 days) 2.07 G4 19.17 6.67 10,43
Deily mean 3.08 T« 43 24.53 4.3% 17.09




3. Dally sversge of evaporastion, evapotrenspiration, totsl water reguirement, trans;iration
and pereclation for each ten day interwcl of Plot Ko.d

Eveporetion Ewapotrens- Totz]l water Transpirz- Percolstion

Oays (o) piretion recuirement ¢ion (me=)
{mm) {mm) (o)

1 - 10 3,99 4.03 15.20 0.04 11.17
1 - 20 4.04 4.61 19.80 0.57 15.19
21 - 30 J.81 6.05 32.60 224 26 .5%
31 - 40 3.33 7.70 29.5%0 4.37 21.80

(2 rainy days)
41 -« 50 2.91 8.95% 29.00 6.04 20.0%
{1 rainy day)
51 - 60 2.% 3.03 24.90 6.47 1%.87
71 - 80 2.23 8,79 20.90 6.5%56 12.11
81 - 86 (only 6 Adcys) 2.13 8.,7% 19.50 £.62 10.75%

Dally wean 3.0z 7.43 23.7¢ 4.38 16.35%




#. Daily average of svspOretion, evapotrsuspiration, total water reguirement, transpira-
tiocn and percolation for each ten day intervel of Plotg No.d

Evaporation Evapotrans-~ Tot:]l water Treanspira- Fercols-
bays () piretion requirement tion tion
e ) () (o) ()]
1 - 10 3.9% 4.04 16,20 0.0% 12,16
21 - 30 3.02 6.0% 33.60 2.22 27.%6
3] - 3.33 7.73 30.80 4.40 23.15%
{2 ratny dtxt)
‘1 - 2.’3 ‘.” 30.93 ‘-M 21.93
(1 reiny d&y)
51 - “ 2.5’ ’uaz 25.’0 .o“ I.Qu
61 -« 70 2.33 8.81 23.40 €.58 14.59
71 -~ 60 2.18 8.7 21.60 8.62 12,82
81 - 86 2.09 8.71 20.10 3.97 6.87

Dalily seen 3.02 7.41 24.99 4.39 17.58




Appendix 4.

1. Total evaporation, evapotranspiration, total water requirement, transpiratios asnd
percolation during different growth stages of Plot do.l

Evapora- LEvapotrins- Total water

Transpi~ Percecls-

Growth stage Days  siom piretion requirement —ration  tion
(mem) (mm) (o) (ooe ) o)

Transplanting

0 30 118,2% 148.07 736.00 29.82 587.913
Maximum tillering oz
panicle initiation

to 16 50.76 131.32 496.52 80.5%6 365.20
Booting

to 10 27.06 90.10 283.48 €3.07 193.38
Flovering
(S0% emergance)
milk stage 30 66.40 263,82 661.20 197.39 357.38
Dough stage
Mature gr-in astage

Total 86 2W862.47 633.31 2177.20 370.84 1543.89




2. Total eveporation, evepotranspirstiocn, totel water requirement, transpirstion and
percoletion during different growth stages of Plot No.2

Growth Evapors~ Evapotrans~ Totsl water Transpirs- Percolstion
stage Days ¢ion piration requirement tion (oen)
(e ) (o ) (men) {oen )
Transplenting
to 30 119.09 147.75% 713,00 28.66 565.2%
Maximmm tillering orx
panicle initiation \
to 16 51.04 130.92 488,16 79.88 357.24
Booting
‘ to 10 27.04 90.23 275.24 63.19 185,012
Flowering
(50% smergence)
milk stage 30 66,38 264.66 6%4.20 198.37 389.56
Dough stage
Hature grain stage
Totel 86 263.5% 633,54 2130.60 370.10 1497.06




3. Total eveporstion, evapotranspiration, total water reqgquirement, transpiration and
percolation during different growth stages of Plot lo.3

Evapors~ Ewipotrans-~ Total water Transpire- Percolation
Growth stage Days tion piration requirsment tion (oo )
(man? (o) (mm) (mem)
Trensplanting
to 3o 118.40 146.90 676.00 28.%0 $19.10
Haximm tillering or
penicle initiation
to 16 $0.76 130.70 467,00 79.94 338,30
Booting
o 10 27.02 89.99 267.40 62,97 177.41
{Iowﬁring )
S0%X emergence
Milk stage 30 67.72 264 .68 649,60 196.96 392.92
Dough stage
Mature gréin stage
Totsl 86 263.90 632,27 2060.00 368,137 1427.73
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Appendix S. Various forms of water lcsses and total waterp requir ment of rice during Punja mseason on & medium duration variety
‘Jaya’ of plot No,1.

Period in Totsl water Totzl percolation Total evapotrana- Total tranapira- Total evaporaw Total pan evapo- Evapotrans-
davs requirement( mm) (ran) plration (mm) tion{ mm tion{mm } ration {pm iration
¥ i . . - éﬁpm1pan
For the Cumula- Por the Cumnul a- For the Cumula- For the Cumula- ¥For the Cumuls- For the Cumula- ::;g?ra-
period tive period tive period tive period tive period tive period tive
1 - 130 166 166 125.57 125,57 40.43 40.43 0.49 0.49 39.64 39.64 15.6 75.6 0.53
11 - 20 234 400 l86.60 312,17 47 .40 87.33 7.10 7.59 40,30 79,94 57.9 133.5 .82
21 - 30 336 736 275.76 587.73 60.24 148,07 21.93 29.52 as. 3 118,25 79.1 212.6 0.76
31 . 40 312.50 1048.50 235.00 822,93 77.50 225.57 44.20 73.72 33.3 151.55 79.6 292.2 0.97
41 -~ S0 306.70 1355.20 216.90 1039.83 89.70 315,27 60,60 134,32 29,10 180,65 63.4 355.6 1.41
51 ~ 60 268.00 1623.20 177.63 1217.46 90,37 405.64 64.70 199,02 25.67 206.32 75.6 431.2 1.19
61 - 70 211,00 1834.20 123.03 1340.49 87.97 493,61 65,69 264,71 22.28 228.60 73.2 504.4 1,20
71 - 80 220,00 2054.20 132.48 1472.97 87.52 581.13 65.96 330.61 21.56 250.16 73.7 578,1 1.19
81 - 86 123.00 2177.20 70.82 1543.89 52,18 633,31 39,87 370.84 12.1 262,47 ig.s 616.9 1.34

Cumulative Evapot:anspiration
« 1,0266

Totsl pan Evaperation



2. Various forms of witer losses and tots
‘Jaya' of Plot No.2

1 water requirement of rice during Funja season on s mediun duration variety

Tot«l water requl:ie- Toutsl percoletioan Totel

Evay Anspl-
evspotranspl- Totsl transpiration Total evaporation Total pan evapora- vopotranspl

Period in ment (mm) {mem) ration (mm) {mm) {enm ) tion {mm) ration
lays For the  Cumulative For the Cumulstive For the Cumulative For the Cumulative For the ‘Cumulative For the Cumula- Open pan evé-
period period pafiod period period reriod tive porrtion
i1 - 10 161.0 161.0 120.45% 120.45 40,55 40.55 0.45% 0.45 40,10 40.10 75,6 75.6 Q.54
11 -~ 20 225.0 386.0 178,40 298.85 46.66 87.15 6.50 6.50 40,55 Sﬁ.ﬁs 57.9 133.5% ¢, 81
21 - 30 327.0 713.0 266.40 565.25 60.60 147.75 22,186 28.66 38.44 119,09 79.1 212.6 0.77
31 - 40 307.5 1020.5 230.40 795.65 77.10 224.85 43,70 72.36 33.40 152.49 76.6 292,2 0.97
41 - 50 301.1 1321.6 211.40 1007,05 89.70 314.5% 50.130 132,66 29.40 181.89 63.4 355.6 1,41
51 - 60 258.0 1579,6 167.42 1174.47 90.58 405.13 65,11 187.77 25.47 207.38 75.6 431.2 1.2n
&1 - 70 227.0 1806.6 136.88 13313.135 B8B.12 493.25 60.06 263.83 22.06 229.42 73.2 504.4 1.20
71 - 80 209.0 2015.6 121.11 1434.46 B87.89 531.1; 66.20 330.03 21.69 251.11 73.7 578.1 1.19
81 - 86 115.,0 2130.6 62.58 1447.04 52.42 633,56 39,98 370.01 12.44 2613.55 3a.p 616.9 1,35
Cuwnulative Evapotransgirstion
= 1,0269

Totel pan Evaporaticon



*

3. Variocus forms of water losses and tot.] water requirement of rice Auring Dunija aes80n on & medium duration variety
'Jaya' of Plot No.3

Tétal water regulre. )fotaI pexco]atl@n. Toigi QV<po£rnnspixvtion §0te1 transpiration Totv! ev&poréttanv Tot:l pan evepora- Zvapotranapira
Period in ment  {mm) () {mz) ] (o) () tion (mm} tion
days For the Cumulstive For the Cumulative Por the Cumulative For the Cumulative For the Cumulative For the Cumu- ;;r']_:;;;o_:&'?j
period period period period period reriod latve tion
I - 10 152.00 152.00 111.67 111.67 43,33 40.33 0.39 0.239 39.94 39.94 75.6 T4.6 0.53
11 - 20 198,00 350,00 151,90 263.867 46.10C B6,43 5.70 6.09 40.40 80,34 57.9 133.5 0.79
21 -~ 30 326.07 676.07 265.60 529.17 £0.47 146.90 22.41 26,50 38.06 11£.40 79.1 212.8 0.76
31 - 40 295.00 971.67 218.00 747,17 77.00 223.%90 43.70 72.20 33,30 151,70 .79.6 292.2 0.77
41 - 50 290,00 1261.07 200.50 947.67 89.50 313.40 60.40 130.60 29.10 180.80 62,4 355,86 1.27
51 - &0 249,06 1510,13 158,74 1106.41 90.32 403,72 6£4.68 197.28 25,64 206.44 7%.6 431.2 1.19
61 - 70 224.08 1734.21 135.92 1242,33 88.16 491.88 65,72 263,00 22.42 228.86 73.2 504.4 1.20
71 - 80 209,08 1943.21 121.01 1363.34 87.99 579.87 65.68 328.88 22.26 251,12 73.7 578.1 1.1%
Bl - 86 117.07 2060,28 64.58 f427.92 52.49 632.36 39.69 3ég, 37 12.78 263.%0 3g.8 €16,9 1.35

Cumuletive Evapotranspiration

= 1,02%
Total pan evaporetion



a

4. Various forms of water losses and tots] water requirement of rice during Funja meason on @ medium duration variety
Jaysa of Plot No,4

Total water require- Total percolation Totel evapoirans- Total transpire- Total evaporation Total pan evapura- Evapotrans.
Period in ... ment (mn) (mm? piration (mm) tion (mm) {men) tion {(mm} _ piration
aeye For the Cumul a- For the Cumulative FPor the Cumulative For the Cumulative For the Cumulative For the Cumula- Open evapo-
period tive pericad period pericd period perio® tive ration
1 -10 162.0 i62,0 121.60 121.60 40.40 40.40 .50 . 0.50 39.90 39.9C 75,8 75.6 0.53
11 - 20 232.0 394.0 186.04 307.64 45.96 &6,36 5.51 6.01 40.45 80,35 57.9 133.5 0.79
21 - 30 336.0 730.00 275,55 583.19 60.45 146.81 22,22 28,23 38,23 118,58 . 79.1 212.6 C.7%
31 ~ 40 308.8 1038.80 231.50 B14.69 .30 224,11 44.00 72.25 33.30 151.88 79.6 292.2 0.97
41 - 50 300.0 1338.8 210.30 1024,.99 8%.70 313.81 60.40 132,63 29,30 181,18 63.4 355.6 1.41
51 - 60 259.0 1597.8 168,76 1193.75 90.24 404.05 €4.56 197,19 25.68 206.86 75.6 431.2 1.19
61 -~ 70 234.0 1831.8 145.87 1339.62 88,13 492.18 65.80 262,99 22.33 2249.19 73.2 504.4 1.20
71 - 80 216.0 2047.8 128.11 1467.73 87.89 580.07 66.26 329.25 21.63 250,82 73.7 578.1 1.19
Bl - 86 121.0 2i68.8 68,71 " 1536.44 52.29 632.36 38,74 168.49 12.75 263.87 3B8.B 616.9 1.34

Cumulative Evaspotranspiration
- 1.028

Total pan Evaporation
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Rice 18 the nost important &nd extensively
cultivated food crop in Kerela. Ifficient use of watar
for crop production has been » mejor concern for centuriaes.
A$ the water needs of rice is meny times grester than cother
crops, 8 precise knowledge of water requirement of crop
attalns importence for increasing production. The present
investigetion was tiken up to estimate the lossas through
svaporation, treanspirstion, percolstion and to sssess the
total water yequirement of & medium duration rice variety
Jays, 4 Funjes season in Kenjany Kole lends in Trichur

district, which hes nct been asssssed 30 far. The

iole aress

axe reclainmed leke beds below mesn see levsl., Thne maln

source of irrigaticn wetsr to the Kole lends is from the
Yeachl irriygaticn aystem.

The experiment ves condugted during Punjs season
of 1986 in Kanjsny Kole lands.

imetions of eveporastion,
txanasiretion and percolation were made on the besis of
messurenentsa, Using eviporimeter, avapotrinspirimeter end
field hook gsugea. From the study it was rovealed that the
total water requirement wes 2134,22 ms. Percenteges of
water lost by percolation, tramspirstion snd evsporstion



woxe 70,34, 17.32 end 12.34 respectively. Rate of
sveporation was almost constant during first twenty days,
then started decreesing up to €69 deye and then cnwards was
slmoat constant during the final stege. HRate of trenspl-

retion remained alwost constant up to ten deys, then started
inereasing up to £ifty deys end then rsmained almost @
constent wp to finel stage. Rate of total losa of water

vas incressing from transplanting, reached ¢ maximunr of

J6.6 mu after 16 days, then sterted decrsesing up to final
stage.

When the leval of wetsr in the cenal is very low,
this stuly has shown that the psrcolation loss in Kole
lands could be as high s 26.6 mm. B30 by meintaining weter
level in the censl, wa Con save wastage of water dus to
deep percolation, &Shortege of irrigation water is a8 sericus
problem in most of Kole sres during Funja seeson, Knowledge
of watasr requirement of rice in Kole lands will grestly
help in efiicient utilissticn of the limited water evellsble
in the reservolrs.




