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Agriculture is the beck bone o£ Indian Economy 
and nearly two-third of the population depends on it for 
ite living. Fifty per cent of the groae national income 
comae froa agriculture and ancillary industries*
The production of food in Indie hea to be kept in pace 
with the needs of the ever increasing population* Since 
new areas that can be brought under plough is limited the 
only alternative ie to increase the productivity of land. 
Placed in this situation there ie no choice but to make the 
best possible use of the available natural resources namely 
soil end water and to produce naximua from unit area to 
■set ever increasing demand for food.

t

Rica is the most important end extensively culti­
vated food crop in Kerala* In Indie it is grown in an 
area of nearly 40*19 million hectares vlth an annuel 
production of S3*8 million tonnes contributing.about 
40 per cent of the total food grain output In the country. 
Rice yield in India remains to be low and Variable because 
of the widely varying soil and agroclimatlc conditions 
under which rice is grown, inadequate fertilisation, 
inefficient utilisation of applisd nitrogen, limited scope
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for optimum water management and susceptibility to 
incidence of pests and diseases. Nearly 13*9 million 
hectares under rice receives supplementary Irrigation.
About 45 par cant of irrigation water in the country ia 
being diverted for this crop alone. Irrigation experiment* 
in rice have revealed that the »yet«a of irrigation depend* 
upon phenologies! ataga of crop growth* soil characteri­
stics* water table depth* climatic pattern and intensity 
of evaporative demand.

Klee is unique among the cereals in being able to 
establish end thrive under submerged conditions which help 
to keep down moat of the weeds by providing unfavourable 
environment for their growth (Jones 1933). Such conditions 
benafit th® crop as they prevent the fall in soil temperature 
which is likely to occur in temperate regions during the. 
winter season.

Hater constitutes one of the principal constraints 
for increasing food production in our hungry world.
Efficient use o£ water for crop production has boon s major 
concern for centuries. Today this concern ia greater than 
ever because of the rising needs of food and fibre, coupled 
with th® decreasing supplies of water in several major 
irrigation regions.
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Though nearly 40 to 50 per cent of the water 
available for Irrigation ia diverted! to rice crop# the 
yield per unit quantity of water la very low. The production 
of grain Measured in kg/he/km of water is only 3*7 in the 
case of rice. The water requirement of rice ranges between - 
1500 and 2500 m b  of water (Hukkeri and Pandey# 1977). 
Agricultural production hae to ba increased for the growing 
population in years to coins. Thle is possibls only by 
means of using the available water resources store judiciously 
and economically.

As the water need of rice is many times more than 
other crape# a precise knowledge of water requirement of 
crop attains importance not only for affecting econoray 
in water use. but also for increasing production.

With the prospect of attaining eelf sufficiency in 
food production, the demand for quality grain depending 
upon consumer preferences will be increasingly felt.
Production of better quality graine through improved varieties 
and manipulation of management practices are the line of 
development inn/rice production. Thus the concept of rice 
farming is gradually uhdargoing a revolution not only to 
keep pace with green revolution taking place in our country 
with regard to increase In yield per unit area, but also to
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satisfy th* consumer demands to ai greatar degree with 
regard to quality.

The Kole areas arc reclaimed lake beds below 
sea level and lying parallel to sea coast. The area is
subject to inundation which keeps these under submerged
/

condition for nearly seven months in the year. The 
cultivation of Kole lands Is done by pumping out the water 
after the cessation of heavy rains. At present paddy is 
the only crop cultivated in these lands.

Kole land in general is cm area where good 
management practices can be adopted successfully except a 
few pockets where salinity, severe acidity and aalt problems 
are noticed. A map of Trichur Kole development project 
is given in Appendix* The Kole lands 'Off] Trichur and 
Malappuram districts extending over an area of 11534 hectares 
is an important rice growing tract of Kerala. The Kole lands 
in Trichur district are situated in Mukundapurtsa, Trichur, 
Chavakkad and Tslappelly Taluks. The main source of 
irrigation water is from the water eveilebl* in Peechi dam.

The Kole lands in Trichur/'distriet are broadly 
classified into three rones. Zn Zones I and II, a single 
crop of paddy (Punja rice) is raised whereas in tha Zone XZX 
two crops of paddy are taken (Mun^atao end Punja).
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The Kerala Land DevaXcpsssnt Corporation is undertaking 
the construction of bunds and in th« near future the 
entire area under Zone X end XX also will be converted 
into double crop lends*

r

Shortage of ©trigation water ie a serioue problem 
in raoat of Kole area during 'Punja* season. After 
coromiseioning of Chiicnieny Mulpli irrigation system this 
could be solved. Knowledge of water requirement of rice 
in Koie lends will greatly help in efficient utilleation 
of the limited water available in the reservoirs. The 
present investigation was taken up to estimate the losses 
through evaporation# transpiration and percolation and to 
assess the total water requirement of a medium;? duration 
rice In Punje season in Kole lands which has not been 
asseesed so far*

Percolation losses that occur in ordinary paddy 
field has been estimated under various situations* In the 
Kole lands cultivation is done below mean sea level, 
tinder such a situation so faf no study has been conducted 
to estimate the percolation losses. The objective of the 
present study is to estimate the various forms of water 
losses that occur in the Kole londe.
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REVIEW OF LITERATURE

Zn this chapter an attempt is made to clarify 
tha important concepts relevant to the study in the light 
of major studies undertaken in the pest*

The water required to produce optimum yields in 
rice not only Include the water required to satisfy the 
evapotrinspiration needs of the crop but also the water 
required to replenish the loss due to deep percolation.

In water management studies for rice in Thailand, 
Peter kung et el. (1965) reported that water requirements 
vary from 300 sen to 1200 am and the dally consumptive use 
waa from 6 nm to 10 am* With reference to similar studies 
in Japan, the same authors reported that the amount of water 
required by the early crop waa 1000 mm, medium crop 1200 mm 
end lata crop 1400 ran. From a water requirement study 
Xwarkrl end Tommena (1965) reported thet maximum evapotrens- 
piration front irrigation water was 3*5 *kj par day in early 
crop and 5*7 am per day in the normal cultivation seasona*

Fande and Mittre (1969) end' 3ahu and Rout (1969) 
also showed that water needs of rice ranged from 950 to 
2150 an depending upon the place, season and duration of crop*
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In Coimbatore it ws* reported that 1673 * b of water was 
required for main crop, while at Pettukottai 2000 wn 
for Kuruvsi crop and 2650 nam during Samba crop were found 
to be optimum (Chandra Mohan, 1970), Choudhry fit al.(1963) 
reported that 1 to 6 css depth of standing water wee 
optimum for rice* Dasfc&na (1970) reported that a depth 
range of 0 to 4 cm of water seamed to ba optimum.

ftao efc al. (1971) found that 200 mm water was 
naadad for nursery end another 200 ram for puddling and 600 
to 000 torn during the rest of crop growth depending upon 
duration.

At Ebanuri, for Kharif rica percentages of 
evaporation, transpiration and percolation were found to 
be 23*0, 37*6 and 39*4 end at Chakuli (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 (Sheraa at al*, 1972).
7?hey also stated that at Siruguppe (Mysore) in black Clayey 
soil, percolation loss (19.0 m/day) was found to b® 2-3 times 
higher than that due to evapotrenspiration <7*3 nxn/day)
In the caae of kharif rice and 16*4 nc^/day for aumener rice*

According to Shanaa end Battacharya (1972) at 
Kharagpur, in lateritlc soil, details of losses during 
1969-71 were as follows•—
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Pag Kharif rice

Evaporation* mm 
Transpiration* raca 
Par col ation# rws

For Siaanter rice

Evaporation* m  
Transpiration* am 
Percolation* nra

Submergence 
Shallow Doap 

140 141
197
935

204
1707

Submergence 
Shallow Deep

369 402
362 370

1114 1794

StudiaS conducted in Punja season in tha agronomic 
research station in 1976 on s medium duration variety 
showed that avaporation is 10*4 par cant* transpiration 
Is 16*69 per cant and percolation is 72*89 per cent 
(Anon# 1976)*

Sen (1936) reported that optimum water requirement 
for maximum yield was found to be different for different 
varieties* NoJim* at al* (1962) concluded that constant 
relation was not always found between water depth and rice 
yields sines it varies with climate* soil and cultural 
conditions. Peter Kung «t el* (1965) stated that the 
Japanese scientists have found that crops with higher yields 
consume more water requiresant. A normal crop of 4*5 tonnes
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par hectare with an irrigation period of 100 days 
consumes 6*3 ran of water per day by transpiration. The 
figure decline* to 1.4 ns when the yield decreases to 
1*0 tonne: per hectare* It increases to 10*5 m when the 
yield reaches 7*5 tonne*• They have concluded that 
transpiration rat* depends on varieties growth rate* crop 
yield and climate end that eveporationtSdspends on climate 
end density of plant growth.

Choudhry and Pandey (1968) while reviewing the 
water requirement of some of high yielding varieties of 
rice* have reported that the water requirement appeared to 
be a varietal character and we* not necessarily governed 
by the duration of toe variety*

According to Shereaa and Bettscharya (1972) in 
West Bengal best results were obtained by an application 
of 41*91 cm in 9 doses giving the highest yield of 37*65 
quintals per hectare* At toe Rice Research station, Chinsurah, 
it was indicated that different levels should be maintained 
at different stages of plant growth and development i£
5*08 to 7*62 cm (2*3 inch) for two weeks after transplanting 
followed by drainage end maintenance of the soil in the 
saturated condition for five to eight weeks and then standing 
water at toe grain filling stage* Bhattacherya reported
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that experiments conducted at the Tarsus irrigation 
Research Institute, Turkey indicated that watering was 
needed most at flowering and dough stages, for which 
water requirements were 2 litre per second per hectare, 
while for the remaining period of vegetation, the corres­
ponding figure waa 1 litre per second per hectares.
Highest yield of 80 quintals per hectare wes recorded with 
total water use cf 4,3 m.

Soma measures for reducing percolation losses 
have been suggested by Destene (1570) as below:-

1• Selection of heavy soils or those with herd pans and 
shallow depths.

2. Growing crcp3 in largo blocks instoed of isolated pieces. 
The seepage ia X'f°Pos:t̂ on®^ perimeter of th© ares, 
e.g. the losses aro flva times greater per hectare,
in ono hectare field than in 25 hectares block field.

3. Scrupulous land levelling. Unlevelled lends involve 
more application of water.

4. Puddling to reduce permeability.
5. bight or shallow depth of land submergence to reduce 

percolation rate by minimising hydrostatic pressure.
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6, Intermittent drying of field at proper stage* in 
long duration varieties*

7« Compacting soil# embedding polythene sheets end
application of chemicels such es bitumen# asphalt etc* 
et about 30 cm soil depth* High costs involved in 
such practices# however do not yet permit their wide 
usage*

Shahu end Rout (1969) reported that the total 
consumptive use of water by rice from transplanting to 
harvest was 1560 ara under submergence# 612 mm at field 
capacity level and 200 mm at 75 per cent available moisture* 
Under 15 cm submergence# consumptive use was 1.2 a  per day 
during vegetative phase# 1*5 cm per day during the 
reproductive phase# 0*63 asm par day during dough stage 
end yellow rips stage of the crop growth*

Panda and Mitfcra (1970) found that among the 
three levels of submergence of 0*5 cm# 5 cm and 10 cm depth# 
water requirement of rico was maximum at 10 cm# depth but 
crop performance was similar to that of 5 cm with medium 
and high level of fertilisation.

According to tfichael (1978) experiments conducted 
at various locations in India on low lend rice reveal that 
practice of keeping soil under shallow depth of submergence
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■bout (5 + 2) ca throughout the crop growth period is 
conducive to higher yields.

Bhattacharya (1966) reported that an experiment 
conducted at the Indian Agricultural Research Institute,
Hew Delhi indicated that irrigation at field capacity with 
measures for weed control gave yields which compared 
favourably with those with submergence of 6 and 12 on. 
bower soil moisture regimes Invariably reduced yields.
It wee indicated that rice could not stand moisture depletion 
below field capacity. Submergence hed a beneficial role in 
controlling weeds, one of the main retardants in crop 
yields for rice* In Mysore, studies at the Engineering 
Research Station showed that the application of water for 
only five days in a weak gave better yield than continued 
submergence. Variations were also noticed in water require­
ments of different varieties of rice.

According to Battecharya (i960), the Philippines, 
It was found that there was no significant difference in 
yields by continuous submergence of 5 to 20 cm end 
Intermittent flooding and drainage. In the latter method, 
rice fialde were flooded and drained two to three times upto 
the tillering stage, the duration of drainage varying from,
5 to 10 days, riolds were again submerged from the tillering
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stage to the final dr*inage, ten to fifteen day® before 
harvest. Thi acne author reported that United States 
Department of Agriculture# advocates submergence for two 
reasons (i) for controlling weeds (ii) for arresting the 
drop of temperature below 70»F. California recoranends 
15.24 on to 20.32 cm (6-8 inch), depth of submergence# while 
the corresponding depth is 10.16 ca to 15.24 on <4-6 inch) 
for the states of Louisiana and Texas. Irrigation practices 
have been classified in accordance with climatic conditions 
varying with temp. For cold climates, recoRmendations have 
been made regarding irrigation methods such as deep water 
Irrigation# dispersion irrigation which may raise the soil 
or Water temp. In hot or warm areas flowing irrigation is 
recommended to alleviate high temperature damage along with 
drainage for preventing soil reduction caused by high tamp. 
In the temperate areas a warm or cold type irrigation la 
practiced in accordance with the prevailing temperatures in 
a particular season.

According to Bettecharya (1968) at Kharagpur, 
in 1atarite acid soil# with PH 5-4# it was found in 1970-71 
that economy in water use was possible by maintaining submer­
gence with 5 + 2  cm depth at active vegetative and 
reproductive phases. In 1971—72# submergence irrigation, 
whether deep or shallow# gave practically the same yield es
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that with aeturation during rainy season in which 
evaporative demand is low* But submergence gave signi­
ficantly higher yield than saturation during susmer.
At Coimbatore it was found by the seme author in 1970-71 
that tha yield of XR-20* during Kharif season# did not 
show any differential response in three irrigation 
treatments* vis. 5 ca depth applied daily* 5 cm depth 
applied on alternate daya and submergence irrigation* at 
threa phases vis.* vegetative# tillering and reproductive. 
Water use was 2*077 mn and 2001 cm for irrigation with 
5 an depth daily end on alternate days* indicating a 
15 per cent saving in water use by Irrigation on alterna­
tive deys.

Battacharya <1966) reported that detailed studies 
have been carried out by a number of workers, in India* 
in Japan and in United States-off America on the aspects off 
submergence irrigation with drainage. Sons of tha benefits 
off submergence sra listed below.

(a) Control of growth of weeds* particularly dicots* 
one of the major inhibitors of plant growth.

(b) Control of temperature of soil and the plant* as 
temperature below 27°C is considered to be harmful.



(c) Aid in sortie growth processes* particularly 
photosynthesis in lower leaves due to reflection 
of light from water which norm illy suffer ffrcw 
leek of adequate light due to shedding by upper 
leaves.

(d) Protection against wind damage
(•) Fixation of atmospheric nitrogen due to favourable 

conditions for growth of blue green algae,

(f) Dissipation of excessive solar energy by vaporisation 
of wator and development of favourable microclimate 
in rlca field.

(g) Control of some pests and diseases.
(h) Increased availability of plant nutrients# namely* 

phosphorus,iron* manganese end silicon in early 
stages of plant growth.

Drainage is found to be useful for

(a) Soil aeration
(b& Protection against lodging by preventing over 

assimilation of water and nitrogen.
(c) Control of the setting in of reductive processes* 

at the soil water interface.
(d) Control against some diseases.
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Experiments were conducted in 1968 by the 
Hadraa Department of Agriculture. Best yield was obtained 
with continued submergence with 5.04 cm (2 In) depth of 
water for which the yield was the same as that recorded 
with applications of 5.04 cn (2 in) depth at intervals 
of 3 days end 10.18 era (4 in) in 6 days (Battacherya, 1968).

At international Rice Research Institute,
Philippines# it was reported that during wet season (1962) 
there ware no significant differences acnong yields obtained 
with continuous flooding# alternate flooding or drained 
surface. The drained surface treatment was good as the 
continuous flooding (Anon# 1962)• She report of IRRI 
(Anon# 1968) indicated that deep flooding condition increased 
the height of XR 8 but decreased tillers. The efficiency 
of water use (groin per litre of water applied) we* greater 
with shallow then with deep water. Shallow continuous 
flooding (2.5 an) gave consistently bettor grain yield, good 
weed control end lower water loss. Helra (1967) reported 
that the level of water above the surface of the soil did not 
influence the growth of,rice and that there was no difference 
between saturated end submerged water regime. Rao et al.(1971) 
found that irrigation whenever soil Just starts cracking 
or keeping the soil under saturated condition till flowering 
and maintaining 5 to 8 cm water thereafter was found to save 
40 to 50 per cent water as compared to continuous submergence.
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Panday and Mittra (1970) ahovcd that land 
submergence vaa tha best practice for obtaining maximum 
yield par unit area. Raaponaa of rice par unit water 
decreased with depth of water and duration of land 
submergence. It waa reported at IRRI (Ancn, 1965) that 
grain production efficiency in terms of amount of grain 
per unit water waa the maximum at shallow continuous 
treatment. Kim and Too (1970) stated that flooding will 
affect the young seedlings and flooding of rice plant* at 
tha ataga of ear primodrium initiation resulted in an yield 
decrease of 40 per cent when flooded for more than 48 hour* 
and 20 par cant in case of flooding for 24 hours.

According to Sharrta end Oattacharya (1972) rica 
differ* from other crops, which cunrstand some depletion 
below the field capacity* Two experiment* carried out at 
Cuttack showed that water requirements and water management 
practices wary at different stages of plant growth in 
accordance with the variety of the crop taken up. She same 
author reportad thet incomparative studies of different 
irrigation practice# at Shenauri, it has bean shown that 
irrigation at field!capacity ia not superior to the existing 
irrigation practice with fixed depth* and intervals. But 
irrigation at field capacity results in a saving of 
40 par cent In water use.
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Kelyanikuttl al* (1970) observed that 
irrigation to maintain 120 per cent moisture once in 
three doyu recorded the highest yield of grain end straw.
Mens end Dastene (1971) in a field investigation with 
rice concluded that irrigating the lend et 0*2 to 0.5 
atmosphere soil moisture tension was as good as irrigating 
it et 4 cm depth. There were no significant differences 
found in the paddy grain yield.

According to Sahu and Rout (1969) manuring 
enhances the total water requirement hut increases water 
use efficiency. Choudhry and Pandey (1968) reported that 
water requirement of the crop decreases when manured.
The decrease in water requirement was found to be conspicuous 
when manured with ammonium sulphate. Experiments conducted 
at the Central Rice Research Institute. Cuttack during the 
years 1953-54. 1958-59. 1959-60 gave indications that water 
requirements of rice decreased with raonurial applications*
A combination of ammonium sulphate, farm yard manure and 
superphosphate gave the best yield. Qhattacherya (1968) 
reported that in Gujarat, three varieties of paddy were 
experimented upon. Eight waterings gave the best results.
For manuring, it was found that the yield went on increesing 
upto 89.67 kg of nitrogen per hectare, although a economic 
dose was 44.83 kg of nitrogen per hectare.
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Snyi <3.965) raported that th* efficiency of 
nutrient utilisation ol1 nitrogen end phosphorus for 
dry natt*r production wes lee* in plant* grown on 
flooded soil then under dry soil. The levels of water 
over-the soil surface have no difference with respect to 
uptake of nutrients end ell the nutrients ere absorbed 
constantly upto flowering period. The depth of water has 
been found to have an Influence over the yield and yield 
attributes. Baba (1961) reported that 1000 groin weight 
showed no definite relation to nitrogen supply. Flowering 

was earlier in shallow water# but lodging was greater and 
total nitrogen in the straw was lower then in tho other 
system.

Bhattacharya (1968) reported that# in West Bangel 
experiments with pot culture technique ver© conducted on 
watering needs of rid© in the Department of Agriculture# 
Calcutta University in 1937. Best results were obtained 
with c treatment which was dry germination# saturation 
during pretillering# submerged during tillering and 
preflowering# saturated again during flowering end dry 
finally during post flowering.
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MATERIALS AMD METHODS

This chapter describee the materials ue«d end 
methods adopted for the Investigation. A field experi­
ment to estimate the losses through evaporation, 
transpiration and percolation and to assess the total 
water requirement of a medium duration rice was conducted 
during 1986 in Punja season' in Kenjcny Kole lends. A 
general view of Kanjeny Kole land is given in Plate 1.

1 Location

The experiment was conducted in the Kole landa 
et Kanjeny in Trichur district. It is situated at 10* 28' 
North latitude and 76* 7' East longitude. Trichur district 
has o total geographic®! area of 2,99,390 hectares* Out 
of which total cropped aroe comes to 2,29,739 hectares.
The cultivated area can be divided into three distinct 
geographical parts namely:

1. The Coastal belt.
2. The Midland ares
3. The Dastern High ranges
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In the garden land, along the coastal belt 
mono-cropping with coconut is tha practice* In the wet 
land of the coastal belt, paddy is the main crop* Midland 
region, again is classified into garden land and wet land.
In the garden land crops like coconut, arecenut, tapioca, 
pulses, vegetables etc. ere mainly cultivated. In the high 
ranges rubber Is extensively cultivated.

Kcle lands in Trichur district a>t broadly 
classified Into three sonea. The three son®a ore described 
below.

Zone 1 - There are 22 numbers of separate fields (named 
as pad&vu) comprising an area of 1870 hectares. The culti­
vation commences by middle of November and the sowing/planting 
will be completed by the first week of December.

Zone XI — In this zone there are 26 numbers of separate 
fields Cpadavu) comprising an area of 1974 hectares.
The work commences by third week of December and sowing 
completed by middle of January.

Zone III - There are 33 numbers of separate fields (padavu) 
in this zone. The total area la 4064 hectare. This zone 
f ovmi the double cropped area. The crop Is raised during 
Kundaktsn season. The cultivation is adjusted in such a way 
that the crop Is harvested by end of December. Later this



sons ia flooded, and (fevzetering started by the end of 
January for runner crop, end planting of this crop is 
completed by first vsek of February.

An appreciable paddy area comes under Kole lands.
The entire Kole area, is below the mean tea level* In 
many areas it is one metre or more below mean sea level* 
Before coia&encement of cultivation water is pumped out 
frost the field for land preparation* During extreme dry 
season, when the water level la very low, pumping has to be 
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 fine sand, 
17*40 par cent ailt and 30,2 per cent clay.

3 Climate

The area receives rainfall mainly from the south 
west monsoon or.d a certain extent from north east monsoon*

.4 Season and weather conditions

The experiment was conducted during the Punja season 
of 1986* The details of the meteorological dots recorded 
at District Agricultural Farm, Mennuthy during the crop ' 
periods ere presented In Table 1 and Fig.1.
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Teble 1. MstaorologiceX data during the experimental 
period

Mean maxi- Mean Relative
Standard Period mum minimum humidity
%jreek ta^p©natur» temperature®c *c

cf

FEBRUARY
6 5 - 1 1  34.6 24*3 56
7 1 2 - 1 8  32.9 22.3 69
0 2 9 - 2 5  34.7 23.4 55
9 26 - 4th 35.4 24.6 52

MARCH

10 5 - 1 1  36.6 24.3 51
11 12 - 18 36.1 24.6 64
12 19 - 25 35.7 24.9 70
13 26 - 1st 36.5 25.4 65

APRIL

14 2 - 8  35.8 25.6 65
15 9 - 1 5  36.1 25.7 65
16 16 - 22 36.1 24.6 68
17 23 - 29 35.4 25.0 72
18 30 - 6th 34.5 25.0 73



24

•----• Relative humidity {%)
K it Maximum temperature (°C)
p- » Minimum temperature (°C)

80

5 12  19  26  5 12  19  26  2 9  16  23  30  6
February March April► Period in days

R g . j  Meteoroiocjicat data during the CxpertTnevlaL p e rio d



5 Experimental technique

Estimations of evaporation, transpiration end 
percolation were done on the principle of drum culture 
technique using the following field equipments (Anon. 1975). 
The experiment was replicated four times in four plots 
of area one cent* The plan of layout and an individual 
plot era given in Fig.2b and Fig.2b respectively.

5.2 Field hook gauge

Field hook gauge consisted of a pointer bent 
upwards, which waa sliding over a 6 nn iron rod to which 
a graduated scale was fitted. Least count of the scale was 
0*5 nan. The height of hook gauge was designed so as to 
read the scale by squatting on tha bund without parallax 
error. There wea a frcm made of angle iron at the bottom 
for giving perfect seating to the equipment in the field.
The diagram of field hook gauge is given in Fig.3 end also 
in plate II. Field hook gauge was firmly installed in th© 
field to avoid movement due to wind or any other reason.

Hook gauge wag installed in the field at a distance 
of 45 on from the bund so an to enable one to take reading 
without Entering into the cropped field. A pointer 7.5 cm 
high fixed on e flat plate was also embedded with exactly
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Fig.2a . PLAIM OF la you t
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3 cm of its height above the field level. Water was let 
into the field till it coincided with th© tip of the 
pointer. This made the water in the field ©xcatly 5 cm.
The screw of th© hook gauge was loosened the pointer of 
the hook gauge wsa brought in level with the water in the 
field. Then the screw was tightened and the reading of 
the scale was noted. After 24 hours the drop, in the 
level of water in th© field was measured by using th® hook 
gauge. The drop in water level included water lost due to 
percolation# transpiration and evaporation or in other 
words it was tha total water requirement in 24 hours. Water 
was again let into the field till it coincided with the tip 
of the pointer. The hook gauge was also reset to coincide 
with the level of; water in the fiald. Repeated th® process 
•very day and by adding up daily loss, the total loss of 
voter for the crop period was obtained.

5.2 Evaporimoter

Eveporimeter ia « box, 90 an long. 10 cm wide end 
1 5 cm height made of 18 gauge galvanised iron sheet. The 
diagram of th© evaporlmeter is given in Pig *4 and also In 
Piet© ZZZ. Evaporation is th© i^rcceso during which a liquid 
changes into gas. The process of evaporation of water in 
nature is one of th© fundamental components of hydrologic
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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 field 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 is 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 it between the paddy rows, which was 15 cm



Table 2. rwaporiiaeter calibration

Quantity of vital for niiiag level Oueetity of
Tiote of water by 2 on height la cm I water for raisingthe lev#l of water

fcr
i 2 3 Mean

height 
In a»3

0.1 ■* 
height
In ee1

1 1900 1900 1000 1900 93.00 9.S00
% 1800 1003 1800 ISO! 94.03 9.405
% I860 1860 i860 1860 93.00 9.300
4 1880 1000 1003 1001 94.03 9.403
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vide* This equipment wee kept at a dl»t.*nc« of about 
43 on Croat the bund ltwiag three crop rove eo ia to 
facilitate pouting tt»a water into the eveporim#tar, 
without actually wterlng into the cropped field. Thi a 
arrangement also gave sufficient shade to tha evapor latter.

A pointer hiving 7.5 cm height (Und on a flat 
plat• wee placed inside tha evaporlmetar* Tha evaportnetar 
wan filled with noil to a height of 2*9 am from th* 
bottom* th* evaporiatetwr waa placed inside the field 
with ita botteai 2.1 am below the ground surface ao aa to 
make the level of aoil in the field and in the evaporieetsr 
aaime. the four evaporiaarters were randomly pieced in 
each plot.

tvaporimeter wea filled with water till it coincided 
with tip of the pointer. After 14 hours drop in the level 
of water waa Measured by refilling method. The water 
required to refill the evepor ima tar wea converted into 
adllimetere using the calibration table. The water loet 
iron the eveporieieter waa due to evaporation only, becawae 
there waa no plant in the evaporiiiittar * Shi a would be the 
amount of water that would Ini loet from the field el ho due 
to evaporation, because the water in the •vaporimeter 
received the a w e  amount of ahade Iron the pi ante aa the



water An the field. This process was rapes tad every day 
and by adding up tha cumulative evaporation during the 
crop period was obtained.

5*3 Xvapotrengpirlmetor

i.v*potri-nspir lire ter is s <3.1. tank having 90 cm 
length, 90 cm width end 40 cm height. The diagram of the 
equipment is given in fig.S and also in Piste IV, IS gauge 
galvanised iron sheet was used for the fabrication of tha 
equipment- Daily loss due to evapotransplraticn was 
maasured from tha svapetrenapiriaetMr* £vapotr*ru^lr«tiM 
or consumptive use represents the quantity of weter lost 
to the atmosphere from s well irrigated field by transpiration 
from tha crop plus evaporation directly fro* tha soil or 
water surface.

iv&potraoapirimeter was a tank with a closed bottom. 
The water lost in the evapotranspirimater would represent 
the evapotranspiratiora only *• there was no percolation from 
the tank. Galvanised iron wes used for fabricating the 
equipment to avoid rusting whan it was installed in tha 
field about 47.9 cm below tha ground surf sea with its top 
about 13,1 cm above the gfound surf&ce.
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For install,lag the equipment in the field# 
fleet • square pit of I a 2 area and 47.5 on depth wee 
made. As there wee water in the pit the srvnpotmoa* 
pirimeter floated in the water* loll wa» put in the 
equipment wo an to stake it sink into tha pit. duet enough 
•oil wee added to sake It nettle on the bottom of the 
pit* A spirit level was used for levelling the tank.
After levelling the tank soil was added till the 
evapetriitteplrliiieter was filled with soil to s height 
Of 47*1 on from the bottom. This made th# level of soil 
in the task and that in the field the ewe* Then the 
level was finally checked using the spirit level end the 
gap around the evepotranepirimeter was filled carefully.
The young seedlings were transplanted at e spacing of 
IS ■ 10 cm in the field as well as in the evepotrmepirimeter. 
this equipment was installed at a distance of 45 cm from 
the bund, leaving throe crop rows as in the eese of 
eveporimeter* This facilitated taking reeding by squetting 
oa the bund without stepping into the cropped field.

ivepotreneplrlmeter wea also calibrated, tieter 
level in the evapotraoeplrlmeter wea brought to about 3 m  
above the soil surface. Then the pointer of hook gauge 
Installed Inside th* evspotraneplrimeter was mad* to
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coincided eaactoiy vitoh the level of weter ta the evapo- 
transplrl»eter. The reading on the scale of hook guage 
vs# noted. The l«v«l of hoolc gauge wee r si sod exsctly 
toy 1 c*. Meaaured guantltlea of voter ves added to raise 
th* voter level to the nev position of the hook gouge.
Ths volume of v o t e r  required t o  r e i s e  the voter level by 
t  o b i voo obtained, from t h i s  o calibration chart vos 
prepared. Volume occupied by the plants I n c r e a s e d  a s  t h s y  

tnrev sad this would vitiate the eallbratloa values. In order 
to o v o t o o b o  this, calibration o f  e v a p o t r a a e p l r  i m e  t e r  v a c

d o n e  o n c e  l a  e v e r y  t e n d e y e  interval a n d  corresponding
*

eallbratloa dtoortovere prepared sad they are given in Table S.
loch eVipotranepiriiMitsr ves calibrated separately.

* pointer of height 7.5 co with s flat bettce vss 
installed inside the equipment with the pointer 5 on sbov* 
the soil surface* Motor ves poured into th* evepotrenepl- 
riBeter till it coincided with the tip of pointer. Mater 
lost by svapotx an spir ation la every day ves replenished by 
sdding Beeeured quantities of water. The Been value of two 
consecutive calibrations wee used for converting th# 
neesured volisse into height* This process was repeated 
during the crop period end cumulative evapotranspiretion ves 
got toy adding the daily loss.



Table 3* Kwapotranapiri*eter calibration

ho. ©ate ©£ 
calibration PlotMo.

Quantity of water of water If 2 at
for raising., 

height is
level Quantity of vetec

for raising level 
of water

1 2 3 Mean
1 Ml 0.1 Wi 
height in hei#*t
m i 3 in « 3

1 2 1 4 5 6 7 8 9

1 4.2.1916 1 1594$ 15960 15945 15950 797.50 79.750
2 15920 19930 15925 15925 796.25 79.625
1 15840 15875 15870 15875 793.75 79.375
4 15830 15825 15835 15830 791.50 79 ISO

2 14.2.1996 1 15755 15750 15745 15750 787.10 78.750
2 1569$ 15700 15705 15700 785.00 78.500
3 15645 15660 15645 15650 782.50 78.250
4 1S625 15635 15630 15630 781.50 78.150

3 24.2.1986 1 15370 15380 15375 15375 768.75 76.875
15355 15350 15345 15350 767.50 76.750

3 15275 15280 15270 15275 763.75 76.735
4 15285 15280 15275 15280 764.00 76.400



Table 1 (Contd.)
1 3 3 4 5

4 6.3.1986 1 14970 14980
3 14950 14945
3 14905 14900
4 14905 14900

5 16.3.1986 1 14670 14680
2 14625 14630
3 14605 14600
4 14600 14605

6 26.3.1986 1 14390 14410
2 14340 14345
3 14320 14325
4 14350 14355

7 5.4.1986 1 14295 14300
2 14250 14255
3 14240 14245
4 14245 14255

7 9

14975 14975
14955 14950
14895 14900
14910 14905

14675 14675
14620 14625
14595 14600
14595 14600

14400 14400
14335 14340
14330 14325
14345 14150

14305 14300
14245 14250
14235 14240
14250 14250

748.75 74.875
747.50 74.750
745.00 74.500
745.25 74.525

733.75 73.375
731.25 73.125
730.00 73.000
730.00 73.000

720.00 72.000
717.00 71.700
716.25 71.625
717.50 71.750

715.00 71.500
712.50 71.250
712.00 71.200
712.50 71.250

|̂n



Table 3 icontd.)

8 13.4.88 1
2
1
4

9 25.4.1988 1
2
3
4

4 S 8

14245 14230 14233
14200 14203 14193
14295 14195 14200
14203 14200 14210

14245 14233 14240
14175 14170 14180
14180 14175 14170
14180 14175 14185

7 8 9

14250 712.30 71.250
14200 710.00 71.000
14200 710.00 71.000
14205 710.25 71.025

14240 712.00 71.200
14173 708.75 70.875
14173 708.75 70.875
14180 709.00 70.900
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Thus evaporation lota from standing crop of 
peddy field wss got fee* avaperismtsr# evapotranspiration 
fro* evapctranspirimetar and total loes fro* tha field, 
fro* the above data leeeee doe to evaporation, transpi- 
ration and perooletioc were calculated aaparataly.

Hie crop wee tranaplanted in the field on 4.2.1ft* 
cod harveated on 10.4.19M, Water loaa tree estimated for 
86 day* i.e. till the dete of harvest.

After harvest root and shoot including grain 
of the plants fro* evapotranepiximetara were collected. 
Oven dry weight of these were determined and by addin., up, 
the total dry matter weight wee obtained. Transpiration 
ratio end c&nsunptlve nee ratio were calculated as

Weight of water transpired
Transpiration ratio *

Weight of total dry *attar
Weight of water lost by 

Consumptive use retie * evapotranspiration
Weight of total dry matter

The observations end calculations are given in 
Chapter IV ,
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RESULTS m® DISCUSSION

A field experiment to estimate the 1o «m « 

tturough evaporation* txanii; iration and percolation and to 
•••Mis the total water requirement for a medium duration 
variety rice waa conducted in Kanjany Kola lands. Tha 
expertises t was replicated four tines.

Estimation of dally evaporation was made on the 
basis of measurements using avsporimatar which was 
described in Chapter 3* Aefore installing the equipment 
in the field* it was calibrated by using the field hook 
gauge. Calibration ehsrt is given in fable 3. The calibration 
Chart waa uaad to convert the volume in litres into height 
in millimetres. Bvapotranspirimeter was installed In tine 
field as described in Chapter 3 and it waa callhratad 
periodically, the calibration was dons once in every tan 
days and the details are given in Table 3. Daily evapotrans­
piration was estimated from evepetr aaspirimeter by 
replenishing tha water lost during tine previous day by 
SMrssurad quantity of water and the calibration chart was 
used to convert volume in litres into height in millimeters.

Daily total loss of water from the field was 
measured by using s field hook gauge. Subtracting daily

i
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avaporation fro® daily Wipotr»c^lr»Uo#, rata of 
transpiration was obtained. Percolation va* obtained by 
•ubtiirting avap©transpiration from total loss of vatar 
from tha field, Moan of daily evaporation* avapotranapiration, 
total a*tar loia, transpiration and percolation fro® too 
fiald ©£ four plot* ara givm* in M i a  4. Tha abova reedinga 
obtained fro* four individual plot* era givw in Appcndlx-l* 
There w e  three rainy day* during tha cultivation season.
A* there wee no rain gauge in tha imnediete vicinity varloua 
forms of voter losses tan these daya could not be a*tin*ted. 
J*W i W  thaaa loaaa* on the rainy daya vere estimated by 
taking tha mean veluaa of dlffarent forma of voter loaaa* for 
the tan daya interval in vhldh tha rain occurred, for aach 
ten day* interval tha evaporation* avapotranapiration, total 
loa* off vater, tranaplration and parcolation vas calculated 
and tha mean of four plot* is given in fable 5, Tha abov* 
raadlnga of four Individual plot* ara given in Append!* a.

for aach tin day interval daily average of 
avaporation* avapotranspiration* total loa* of wetar* trana* 
piration and parcol ation vara oaleulatad and mean of four 
plot* ia give® in Tabla 6. tha above raadlnga obtelnad from 
four individual plot* *apar*taly ara given in Appendlx-l.
The crop period vaa classified into diffarent growth *t*ga*.
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Tafela 4* Kh b  of daily tvapofilion, avapotr a® apirati©o# total 
vatsar iKjttiramnt, trin«pli:«tion and parcelatiea 
of four plot*

Soto Evaporation
(am)

svapotrann-
piration

Con)
Total
watar
r#quir«aani

Tranapi*
ration
I (mm)

Pareela-
tion(m e )

1 2 3 4 5 6

4/V84 3.960 4.020 16*00 0.060 11.990
v a 3 *960 4*025 16.00 0.061 11.975
«/a 3.950 4.040 16.00 0.090 11.960
t/a 3*990 4*095 15.75 0.065 li.i t s

v a 4*022 4.038 16.50 0.036 12.462
t/a 3,971 4*025 11.75 0.050 11.725
10/2 4*015 0.037 16.00 0.022 11.963
ii/t 4*002 4.053 15.75 0.051 11.697
i a / a 4.013 4.055 16.50 0.042 12.445
i v a 4.013 4.090 16.00 0.067 11.920
14/2 4.029 4.175 17.00 0.147 12.825
IS/2 4.040 4*213 17*75 0.193 13.51?
14/2 4*027 4*300 19.50 0.273 14.200
17/2 4*053 4*398 20.10 0.340 16.102
14/2 4*060 4.483 21.10 0.423 1 7 .0 1 7

It/2 4*030 4.670 23.10 0.640 18.830
20/2 4*040 4.790 24.50 0.750 19.710
22/2 4*030 4.990 25.50 0.850 21.120
2V2 0.465 5.255 26.50 1.190 2 3 . 2 4 5

2V2 4*065 5.335 31.00 1.260 25.675
2 4 /2 4.015 5.558 32.00 1.543 26.442
25/2 3.990 5.470 32.50 1.680 26.630
24/2 3.95 S. 930 32.50 1.880 26.670
27/2 3.92 5.910 13.50 1.990 27.590
21/2 3*99 6.023 33.75 2.143 27.729
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T*bl« 4* (Contd.)

1 2 3 4 5 6

1 / 3 /8 6 3 *8 5 5 6 . 1 6 0 3 4 .7 5 2 .3 0 5 2 8 .5 9 0
2 / 3 3 .M 3 6 . 2 3 0 3 3 .  SO 2 .4 2 7 2 7 .2 7 0
3/3 3 *8 7 0 6 . 3 2 0 3 2 .7 1 2 .6 5 0 26 .4 3 0
4 / 3 1*818 6 . 4 2 5 32 * 50 2 .8 0 7 2 6 .0 7 5
V 3 3*5 80 6 . 4 7 0 3 3 .5 0 2 .9 0 7 2 7 .0 3 0
1 / 3 3 .5 8 3 6 . 7 9 5 3 1 .7 5 3*2 32 27 .9 6 0
7 / 3 3 .4 8 0 6 .9 8 6 3 0 .0 0 3*508 2 3 ,0 2 0
3 / 3 3 *4 0 3 7 .2 6 3 3 1 .0 0 3 .8 4 0 2 3 .7 5 7
t / 3 3* 350 7 .4 2 1 3 1 .0 0 4 .0 7 3 2 1 .5 7 7
lfl/3 3 .2 8 0 7 .7 3 5 3 0 .7 5 4 .4 5 5 2 3 .0 1 5
1 1 /3 rainyday - mm mm mm

1 3 /3 *
mm - mm —

13/3 3 .2 4 3 8 .4 4 8 3 0 .7 5 5 .2 0 5 2 2 .3 0 2
1 4 /3 3 .1 7 5 8 .5 4 0 2 9 .7 5 5 .3 6 5 2 1 .3 1 0
11/3 3 *1 8 3 6 .5 6 8 2 9 .7 5 5 .4 2 5 2 1 .1 6 2
14/3 3 . 9 * 0 W w W W W 3 0 .5 0 5 .7 4 0 2 1 .6 6 2
17/3 3*0 3 0 8 . 1 5 6 3 0 .5 0 5 .6 2 8 2 1 .6 4 2
14 /3 3 . 0 0 5 8 . 8 8 8 3 0 .0 0 5 . 083 2 1 .1 1 2
i t / 3 2 .9 6 5 0 .9 1 3 2 9 .7 5 5 .9 4 8 2 0 .8 3 7
ao/3 r a in y  day mm • mm-

31 /3 2 .9 1 0 9 .0 2 8 2 9 .7 5 6 .1 1 6 2 0 .7 2 2
3 3 /3 2*8 70 9 .0 3 3 2 9 .7 5 6 .1 6 3 2 0 .7 1 7
2 1 /3 2*6 45 9 .0 3 3 3 0 .0 0 6 .1 0 8 2 0 .9 6 7
24 /3 2 .8 1 7 9 .0 5 3 3 0 .0 0 6 .2 3 6 2 0 .9 4 7
25 /3 2 .7 7 3 9 .0 5 5 2 9 .0 0 6 .8 8 2 1 9 .9 4 5
24/3 2 .7 3 8 9 . 2 7 5 2 8 .0 0 6 .5 3 7 1 8 .7 2 5
2 7 /3 2 .6 7 5 9 178 2 7 .0 0 6 .5 0 3 1 7,82 2
2 4 /3 2 . 6 1 8 9 . 1 1 6 2 6 .0 0 6 .5 0 0 1 6 ,8 9 0
21 / 3 2 .6 0 3 9 . 0 1 5 2 6 .5 0 6 4 ,1 2 1 7 .4 8 5
3C/3 2 .5 8 0 9 .0 1 1 2 6 .0 0 6 .4 3 5 1 6 .9 8 5
3 1 /3 2 .5 4 0 9 .0 1 5 2 6 .0 0 6 .4 7 5 16*985
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¥abl« 4 (Cwtdt)

1 2 1 4 9 6

1 / 4 / M 3 . 1 9 1 9 . 0 7 5 2 6 , 0 0
4L £  41*% 
Cr’ <1- 3 f t  * 7 f t  f t  7  f t  

#■ f t  #  f t  #  >S2

1 / 4ft 2 * 4 7 1
49 i t  45 "4 
- I P *  1 4 1 9 # 2 9 * 0 0 6 . 5 1 0 1 f t  - 0 1 7

i / 4 2 * 4 4 1 4 . 9 1 0 2 4 * 0 0
£  4  f t ® -
w # *  F 8 1  A 7 f t:* •::!# #  %Jf 9 l#if

4 / 4 2 * 4 0 0 6  8 9 8 2 4 , 0 0
M  Jfc
f t  m  * 9 8 1  1  # 1  f t

1 3 # i y #

3 / 4 2 , 1 4 9
££ A f t t i L
HP #  9 1 5 2 9 * 0 0 6 . 5 6 0 1 6 . 0 7 5

4 / 4

.dak mm *1* jHk
*#  *  hU B I

0 * 9 0 1
*7 41 A A
1 9  * f # \ #

6 $L 91 4C US
f t #  3 8 3 1 5 * 0 9 7
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Tabl« 5. Totdl aveporatioo, avapotrenspirBtion, total watar raquiranaat, 
transpiration and parcolatlon far each ten day interval - 
Rm o  ef four plots

Day® Evaporation
Can)

ivepotraas- pi ration
fam)

Total watar 
raqulrament 

(aw)
Transpi­
ration
lam)

Percola­
tion
lam)

1 - 1 0 39.90 40.40 160.30 0.50 119.90
If . 20 40.50 46.50 222.30 6.00 175.80
2 1 - 3 0 36.30 60.50 331.30 22.20 270.80
3 1 - 4 0 33.30 77.20 305.90 43.90 228.70rainy days) 
4 1 - 5 0 29.20 89.70 299.50 60.50 209.80rainy day)
5 1 - 6 0 25.60 90.40 258.50 64.80 168.10
6 1 - 7 0 22.30 88.10 224.00 65.80 135.90
7 1 - 0 0 21.80 87.80 213.50 66.00 125.70
8 1 - 8 6  (only 6 days) 12.54 52.32 118.92 39.78 66.60

Total 86 263.44 632.92 2134.22 369.48 1501.30



Table 6. Daily average of evaporation# evepotrensplretlaM# total voter requirement,tx.napirotion end percolation for eeete ten dey interval - Mean ©f four plat*

Deye Evaporation
Ite)

Svapofcratie-
plratieat

tel
Total water Tranepi- re roirement ration

tei) tel
Percolation

Cne)

1 - 10 1.19 4.04 16.02 0.05 11.88
11 - 20 4.05 4.65 22.22 0.6© 17.58
21 - 20 2*82 6.05 23.13 2.22 27.08 _J
21 - 40 2.22 2.72 30.58 4.38 22.87 o

(2 rainy days) 
4 1 - 5 0 2.82 8.87 28.85 6.05 20.88

—Ci0Q
CK>(1 rainy day) 

5 1 - 4 0 2.56 9.04 25.85 6.48 16.81
6 1 - 7 © 2.23 8.81 22.40 6.S8 13.59
71 - *0 2.18 8.78 21.35 6.60 12.57
8 1 - 8 6  (only 6 day*) 2.09 8.72 18.82 6.43 11.10

Daily seen 2.02 7.42 24.58 4.40 17.17



Transplanting
20 I a n!

Maximum tillering or 
panicle initiation

16 days
Sooting
10 deys

Flowering 
(50M emergence)

i
Kilk stage

20 days
Dough e^age

Mature v grain stage

twaporatior, evapotranspiratioo# total loss of 
water# transpiration and percolation for the days between 
each stage were calculated and the mean of four plots is 
given in Table?. The above readings of four plots are 
separately given in Appendix 4.

Daily average mean of evaporation, and transpiration 
are graphically represented in Tig,6. in the graphical 
representation the growth stages ere marked. Considering the 
rate of evaporation curve# during the first twenty days it 
was almost horisontal. The rate was eons tent as there was



table 7. Total evaporation, evapotranapiration, total water requirement# 
tranapiration and pareolation during different growth atagea - 
Mean of four plots

Growth atagea Days Evapo­
ration
(mo)

svape-
transpi-
raticm
(am)

Total
waterrequire­
ment
Cm)

Transpi­
ration

(m )

Percolation
te)

Transplantingto
Maxim* tillering or panicle initiation

30 118.70 147.40 713.90 28.70 566.50

to 16 50.82 131.02 485,60 80.20 354.58
looting

to 10 27.04 90.12 274.9© 63.08 184.78
flowertag (50% emergence) *4lk stage 
Dough stage 
Mature grain stage

30 66.88 264.38 659.82 197.50 395.44

Total 263.44 632.92 2134.22 369.48 1501.30



I ̂ an5 pianOny Nax-tilUviny QootLiiij fioHevincj M oiû ecfyain St.

Faj.tz Rate of evaporation curve
and rate of transpiration carve
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pr«otie«llr n r y  little shade from the plants. Then it 
started decreasing oontisraottili up to d*yt because the 
shade from the plant® increased a® the crop grew. Hut 
vegetative growth of plants caased at that stage and the 
ah a da did not l a e r N M  any fur that* And then onwards rte 
Of evapor ation curve was almost constant. Tha minor 
variation in rate of evaporation could be due to climato­
logies! factor® lihe taaparaturo# wind velocity# relative 
humidity# ate* in tha nonaal caaa rata of evaporation in 
last stages should have inaraaaad bacauaa tha mature laavaa 
during thia atag* would have witherad which in turn Mould 
have decreased tha ahadad area. However, in tha praaant 
eaaa tha laavaa remained green till harvest.

Considering the rata of tranaplratiOR it remained 
almost constant during fir at tan day a aa thia waa tha rooting 
period and aa thera waa practically vary little growth.
Than it increased at a faster rata up to fifty days i.e. up to 
the booting stags# Thia waa bacauaa up to tha booting stage 
plants grew at a faster rata than in tha initial stage. 
Afterwards, transpiration curve waa almoat horizontal up to 
tha final stage. Usually# after reaching maxiana* rata of 
transpiration at tha booting stage# there should have bean 
a gradual decrease in tha final stage# but in tha present 
experiment it waa almoat constant during the final stag*



because til* U«v«« remained green till harvest. Another 
reason for th* above wee to* higher menu temperature during 
this period.

Daily average Bean of evapotr anspiratlon and 
total loo* of water are graphically reprasentsd in Fig.7.
2n th* graphical represantatlon th* growth *t*g** ar* 
SMrked. Considering th* evapotrsnapiratlon cur** during 
firat twelve days it waa almost horiaontal• tha initial 
•tag* waa th* rooting period and during this period there 
wea practically very littl* *had« from plants. Then it we* 
increasing up to forty eight days i.e. tip to booting stag*. 
During thia period rat* of evaporation decreased# as th* 
shade increased, but transpiration increased at a faster 
rate, as the plant foliage increased. Afterwards it waa 
slowly decreasing up to seventy daya and then to* rate 
became almost constant. In th* final stags evaporation 
and transpiration were almost constant. Ivapotranapi- 
ration curve waa the aiming up of evaporation curve and 
transpiration curve.

Considering th* total loss of water curve it waa 
increasing fresi transplanting and reached a maximum of 
34*& *«/day after 2# day*. (tee reason for th* above was 
that th* transpiration rate was increasing in th* initial
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stage* The mere important reason was that the daily 
rate of percolation increased eon eider ably because the 
level of water in the canal daring this period was 
decreasing. This in tarn decreased the general water 
table of toe area* Than the ret* of total loss started 
decreasing in a faster rat* up to <T days and reached a 
value 22 Ms/day. This was because th* level of water in 
toe canal was rising ss water was let cut into the Role area 
from Peechi reservoir during this period. As toe level 
of water rose In the canal, total lose of water decreased 
from a maximum 34 ac/day to 2Z Mm/day. then the total 
lose of water curve was decreasing slowly up to toe final 
stage.

taperimantel field was located, in toe middle between 
toe upper lands and toe lower lands. Hence toe values 
obtained free toe field for differ tot force of water losses
can be considered as the msen value for toe region.

Percolation will depend upon water table in to* 
field which In turn depended on the water level in toe 
canal. S)ms by maintaining water level in the canal w* 
can decrease toe percolation rata and thus total loss of 
water.



Open pen evaporation during the crop period wee 
collected from meteorological observatory at College of 
Horticulture, VellanDtkara, in Trlchur district. Various 
forms of weter loss and total water requirement off rice 
during Punjs eeeeon were olculstmd and mean off four plots 
is given in Table 8. The above readings of four plots 
separately are given in Appendlm-V. Retio of evspotr■■ ns- 
plratioo to open pan evaporation were calculated and are 
given In the above Tables, Ratio of cumulative 
evapofcranspir«ti«B to total pan evaporation wes calculated 
and it waa found to be 1,026.

Average dally watar used, total water used and 
percentaga of evepotranspiration, evsporstion, transpi­
ration, percolation and total water requirement were 
calculated and are given in Table 9. Total dry matter weight 
of the plants in the evapotrsnspirimeter* were determined 
and are given in Table 10. Transpiration ratio and 
consumptive use ratio were calculated ss mentioned in 
Chapter 2 end given in the above Table. Percentage of water 
lost by percolation, transpiration and evaporation were 
calculated and represented in pie diagram in Fig.6.

Itti Kola lands cultivation is done below swan 
ses level ss mentioned earlier. During second crop season



r & t e l e 8 rtefui •. i four plots of various forms of water loss and tot* 
duration variety 4Jaya*.

> water require- Total percolation Total ev.ij otio.-is-
’ei iod in tnent (mrr.) (rnn) plratior. (ttwn)
dayr - _________    _________________ _________

For the Cuamila- For the
period tive period

1 - 10 160.30 160.30 119.90
1J - 20 222.30 362.60 175.60
21 - 30 331.30 713.90 270.80
31 - 40 305.90 1019.80 228.70(2 rainy 
41 - 50

days)
299.50 1319.30 209.81(i rainy

5 1 - 6 0
day)

258.50 1577.80 168.10
61 - 70 224.00 1801.60 135.90
71 - 60 213.50 2015.30 125.70
61 - 86 118.92 2134.22 66.60

Cumula- For the Cumulative
tive period

119.90 40.40 40.40
295.70 46.50 86.90
566. 50 60.50 147,40
795.20 77.20 224.60

1005.00 69.70 314.30
1173.10 90. 40 404.70
1309.00 88.10 492.80
1434.70 87.80 580.60
1501.30 52.32 632.92

Cumulative evapotranspirstion 

Total pan evaporation

I water requirement of rice tiiirmq Ptmja season or. a med : urn

Total transpiration 
(mm)

Total evaporation 
tnt,)

Total pan 
evaporation

Evapotr 
spirotli 

(nsr)
For the
period

Cumul atl ve For the
p»rlod

Cumulati
" ... . _ ..

ve For the 
fer1od

Cumu1 at 1ve Open pai
evspcrs1

oU~lo 0. 50 30.89 30.69 7 5.6 -74.6 0.53
6.00 6.50 40.50 80, 39 4^.9 133.50 0.80

22.20 28.70 38.30 116.69 79. 1 212.60 0.76
43.90 72.60 33.33 152.02 79.6 292.20 0.97
60. 50 133.10 29. 20 181.22 63,4 354.60 1.41
64 .80 197.90 25.60 206.82 75.60 432.20 1 .19
65.80 263.70 22.30 229.12 73.20 504.40 1. 20

oo■£>*0 329.70 21.80 250.92 73 . 70 576.10 1.19
39 . 78 369.48 12.52 263.44 38.80 616.90 1.34

1 . 0 2 6

O
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Tablt t. Different (ozu of Wfiter lows and watar r*quirement 
of a»diu» duration v*rl*ty J«y» la Paaja weaaon - 
Ma«n of four plots

Avarage 
daily 
water us ad
(m b )

Total
watar
used
Cera)

Paroantaga

l(*l *vape transpiration 7*42 432.92 29.44
(13) Evaporation 3.02 243.44 12.34
(c) Transpiration 4.40 349.49 17.32

2 Pareolation 17,17 1301.30 70.34
3 Totel watar ractalraasant 24.39 2134.22 100.00



Tibi* 10. Calculation of trenopiirotiofi ire tie end coeeueptive use ratio

*©tet dry Weight of voter weight ef voter^ „ Mtter troiaht treno, lrad fro* loosed tor eeepo-
Plot «o. in Z l p o J L -  i S S ^ l r l t i o S ^  ~ g r  u** raUoplrlooter witer fro* eeepotrens - r uCgpe) ( p i )  pir looter

Co m )

1 1009 289044 493129 288.81 490.87

2 990 287801 493452 298.38 494.44

3 993 288383 492399 288.40 495.87

4 945 288497 492318 303.17 520.97
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Tig,8

T.vapoxaUon 

lia n sp i’taiion  

VeHcolaiion  

Pie diag’iam showing ihe fosses d u e  to 

Pe *10 oCa it  on, transpiration and evaporation
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th* vat*r 1*V*1 in th* canal will b* vary high and in 
«MHiy ***** Mir* tha* on* a*tr* *bov« th* fl*ld l«v*i. 
B*c*u** of thi* high water l«v*l in th* canal th*r« will 
b* an upward movement of wat*r in th* Kola lands end th*r* 
will b* no pareolation. How*v«r during suawar **aaon 
w*t*r level in th* c«aal will b* low and p*reolation 
will tak# plec*. when th* level of water in th* canal 
i* vary low# thi a study has shown that tin* psreolation loss 
in Kola lands could b* ss high as 28.ft ain/dsy. Hance it 
is IsftMwrativ* to k**p th* wstar l*vsl in th* canal vary high 
to sav* wastag* of wstsr du* to d**p percolation*
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Rice is the most important end extensively 
cultivated food crop in Kerala. Meter conetitutee one of 
tiie principal conetrainte increasing food production in 
our hungry world. Efficient use of voter for crop 
production hee been e major concern for centuries. He the 
veter neede of ri«e ia many tinea greater than other crepe, 
• preciee knovledge of veter requirement of crop attains 
importance not only for effeeting economy in veter use, hut 
eleo for increasing production. The present investigation 
wee taken up to estimate the loeeee through evaporation, 
txanapiration, percolation end to aasoss the total veter 
requirement of e medium duration rice in Punja eeeaon in 
Kanjany Sole lende in Trichur District vhich has not been 
esaesaed ao far. Tha Kola areas ere reelidsied lake beds 
below mean sea level end lying parallel to eee coast. The 
area ia subj act 'to inundation vhich keep a these under 
submerged condition for nearly seven months in the year.
At present paddy is the only crop cultivated in these landfi- 
m e  Kola lands in Trichur district are situated in 
MukweAopuram, Trichur, ChevaXkad and Tel appal ly Taluks.
Tha main sourca of irrigation voter to the Role lands is 
from the Reeehi irrigation system.
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Studies conducted in Ihinjs in ih«
Agronomic Research Station in }§7f on • medium duration 
m i s t y  showed that sviperstloa is 10#4 p«r cent# 
transpiration in 16.69 per cent and percolation is 
72.89 per cent.

Th* experiment waa conduct**! during Punja 
••••on of 1*84 in «*# Eanjany Kole lands situated at 
10* m* north latitude and 7«* 7* East longitude in Trichur 
dlctrict. The soil in the experimental field vsa aondy 
clay lows in texture comprising of 17.01 per cant cosras 
sand# IS*35 par mint fin# sand* 17.40 par cent silt and 
50*1 per cent clay. Estimations of evaporation# tranepi* 
retion and percolation were made os the beais of M«WNt«iit 
using wimple field equipments namely evsporimeter, evapo- 
tramsplrlmeter and field hook goagii. Pure seeds of a 
medium duration variety **•¥•' *ee used for the experiment. 
Fertiliser application, weeding end all other practices 
were done aw per the recommendations in th* package of 
practice. Different forms of daily losses were measured 
%  refilling method and by adding up the cumulative values 
during the crop per led waa obtained,

Experimental field was located in the middle 
between the upper lends and th* lover lands. Hence th*



value* obtained from the field for different forms of water 
losses oan be considered as tha mean value for tha region. 
From tha study wc got total water requirement waa 2134.12 me.
Psrcenteges of water lost by percolation, transpiration and 
evaporation ware 70.34, 17.12 and 12.14 respectively. 1*1* 
of evaporation waa almoat horizontal during first twenty 
days, then started decreasing continuously up to 49 days mid 
then onwards was almost constant, the rats of transpiration 
remained almost constant during first ban days, than 
increased at a faster rata up to fifty days i.a, up to tha 
booting stage. Afterwards rata of transpiration waa almost 
constant up to final stage.

During tha an— nr season tha water level in the
canal would be low. Mhen tha level of water in tha canal is 
vary low, thia study has shown that m e  percolation loss in 
Kola lends could ha as high as 28.4 an, Tha rata of 
paroolatlon will dspsod upon the water table la tha field, 
which in turn will depend upon the water level is tha canal. 
Thus by maintaining water level in tha canal, wa can save 
waa tags of water due to deep percolation. JShortege of irri­
gation water la a serious problem in most of Kola area ter lag 
tha Punja eeaaoa. After oo— isaioning of tha Chimmeny



m *li ayatam tha situation ia expected to
Improve considerably. Knowledge of water requlrmsant 
of rice m  Kola lands will greatly help in cffieieet 
utilisation of tha limited water avail stole in the 
reaarviors.
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App*ndlx. la. Recommendations foe rico in the packageof practice
(Karala Agricultural University)

Pice variety t
Duration t
Grain colour i
Special characterai

Seed rate <
Age of seedlings t

Transplanting t

Manure* and 
fe rtiliae ra

Meed control t

Jay a
120 - 123
Mhita
Very high yield potential - highly 
auaceptibla to brown plant hopper end other peata
60 - if kg/ha
Seadiing* are ready to fee pulled out 
when theee attain the 4-5 leef stage, 
about 20-23 deya after aoviag,
Tranaplent oeedlinga of the appropriate age for the variety at 2-S seedlings 
per hill in rowa at a spacing of 13 cm x 10 cm.

Apply organic manures in tha fora of
fane yard manure or comport or green 
leaf at tha rate of 5 t/ha and 
incorporate into the soil while ploughing. 
Fertilisers to fee applied at fO kg/hm of 
M, 45 kg/he of P end 45 kg/ha of K^o

Keep tha field free of weeds up to 45 daye.



Appendix Ifo Daily avaporfttion, «vap8tr «Mpir atlon * total 
vat*# ra<7uir«B«nt( IruaplitllM waA 
parcel«tion of plot »o.l

Hat* ivopon*
KaflraL
(■n)

2v«p®tr«o»- 
plration 

(mm)

fOtal
vatarraquira-
ntfii
ten}

VrtMpi-
#*%!«*
ten)

tion
ten)

I 2 2 4 9 4

4/2/86 3 .H 4.91 1? 0.97 12.99
1/1 2*94 4.01 16 0.07 11.99
V I 2.94 4.91 H*y 9.9? 12.89
7/a 4 .00 4.97 16 0.07 11.93
y a 4.00 4.0? 17 0.07 12.93
•/a 2.94 4.01 16 0.07 11.99
lc/a 4.99 4.01 17 0.01 12.99
ii/a 4.90 4.04 16 0.06 11.94
12/2 2.94 4.97 17 0,13 13.93
iya 2.94 4.11 1? 0.17 12.89
iVa 4,09 4.19 18 0.19 13.81
iya 4.0S 4.2ft 18 0.20 12,75
iya 4.09 4.20 19 0.28 14,62
i7/a 4.0ft 4. SI 21 0.46 16.49
i ya 4.05 4.46 22 0.61 17.34
29/2 4.99 4.82 24 9.82 19.18
a ya 4.0» 4.92 25 0.88 20.09
aya 4.00 5.04 26 1.04 29.96
22/2 4.95 5.2? 29 1*22 23.73
23/2 4.05 5.2ft 22 1.29 26.65
2«/2 4.09 5.59 23 1.59 27.41
22/2 4.99 1.72 22 1.72 27,28
aya 2.95 5.85 32 1.90 27.15
22/2 2.95 5.92 24 1.97 28.98
26/2 2.09 6,0ft 24 2.16 27.95



X . (Contd.}

1 3 s 4 S «

i/Vi* S.84 to It 91 2.34 28.82
Vs 3.79 8.24 34 2.4S 27.78
VS S .M 4.37 S3 2.89 26.43
V S Sots 4.44 S3 2.81 26.$4
Vs 1.91 6.48 34 2.90 27. S3
V J S*M 4.81 32 3.23 25.19
VS Sot? 9.01 31 3.54 29.99
VS Sots 7.28 31 3.84 23.72
»/s 1.11 7.48 32 4.11 24.52

IVS So St 7.4S 32 4.49 24.2$
ll/S rainy day ■mm «•> - mm

t v s « - - mm mm

i v s S. SI 8.48 32 5.28 23.52
IVS S.IS 8.SS SO $.40 2I.4S
IVS Sots 8.41 SO $.46 21.99
IVS s.OS 8.84 SO $.79 21.16
IVS s.es 8.8$ so 5.80 21.1S
IVS 3.00 8.88 SI 5.89 22.11
IVS Soft 6.94 SI 6.02 22.04
i v s rainy day mm- m mm mm

sVs I.M 8.02 30 4 . IS 20.98
SVS a .84 9.02 si 8.19 21.97
s v s 3.84 9.04 SI 4.30 21.94
SVs 2.84 9.0S SI 6.21 21,95
s v s 2*78 9.08 so 4.20 20.94
s v s 2.73 9.20 29 6.47 19.80
s v s 2.88 9.19 28 i .s i 16,81
s v s s.ts 9.09 27 6.44 17.91
s v s 2.43 9.03 27 4.40 17,97
s v s a. st 9.02 27 6.44 17.98
s v s s.ss 9.02 27 4.49 17.9*



1 2 ) 4 s 9

2/4/66 -1 ft*1 # 9# 9.01 27 6.4B ITfttt
2/4 2.47 4Br ft 1W ft. 21 6.45 16,99
3/4 2*47 ft ft *3ft « 9ft as ft.4S 11.09ft ft ft w
4/4 2.42 o.oe 21 6.4ft 16.12
V 4 2.S4 0.92 2ft 6.56 17.00
ft/4 2.2ft 0*09 21 m mm wmmm 16.11
7/4 2.22 0.07 2S w> ftr6.SS 16.12
V 4 2.24 0.01 24 6. SI 11.19
t/4 4ft J* tB:

3 #  2  b S.70 21 £ ftft ft .IMP 14.22
10/4 2.20 0.70 22 6.50 14.22
11/4 2.20 0.77 22 6.S7 14.22
1V4 2.1ft 0.74 22 g, mmftp ft arftF 14.26
1 V4 2.11 0.71 22 jm jts9 ft 99 1 1 $ 9  ft #  *  Sw
1V4 2.0S 0.70 •  * 9*9S <. a. 4.13ft 30
1V4 2.OS 0.70 22 9ft99 1 1 to5̂ ft 3̂1

14/4 2. OS f t  t f l  f t #  rl# 22 & Aft9 « 9 9 12. 20
1V4 2.10 ftft wm 22 A  J fft ft 99 ft m *ftif ««9
14/4 2.10 0.7S 22 jg A f t  ft ft 9 9

1 * *ft 4#l I#
19/4 2.1ft Eifti9ft 75 22 i.St 4 % 311 ftftft A3
24/4 2.21 0.77 22 9«59 23.22
21/4 2.21 0.77 22 mf <m jm6.96 * J . . J
22/4 2.21 0.77 22 A €£V I. ftft 11- 31ft ft ft m
9t/A mmp 92 2.21 mft# fw 22 6.58 13.22
24/4 2.1ft ft# f 2 22 A tlV  . ft. 13.22
15/4 2.1ft 0.74 21 ftp # ftp 4# 12.24
24/4 2.11 0.74 21 9*91 13 3 Aft ft. ft ftp l*r
27/4 2.OS Q «**ft* # 4 21 9*99 - jû

1 a *  3 9ft f t  •  m W

24/4 2.09 0.71 20 A  I f  f t  ft ftft 11.29
24/4 2.00 P& JO Pft

P « v f 20 A  A f t  9  ft 9 9 11.31
10/4 2.00 6.57 20 A  ft *3f t  •  f t  * 11.43



3. Daily avaporation, avapotranaplr&tiori, total watar raquira-
«ant, tranapiretion arid paraolation of plot Mo.2

£v&pora- **apotra*ia* Total Trenapi- Pareola­
Sat* liea piratioa vat*# ration tion

tea) (m b ) r*<julra-
tea)

(an) (an)

1 3 9 4 S 6

v y « « 9.99 4.01 24 0.03 11.09
V I 3,99 4.02 17 0.03 12.98
V i 3*99 4*09 16 0.09 11.92
7/3 3*99 4.08 16 0.09 11.92
V I 4.94 4.04 16 0.02 11.94
V i 3.99 4.02 16 0.03 11.98
1V3 4.04 4.07 16 0.03 11.93
1V3 3.99 4.09 16 0.09 11.92
1V1 4.04 4.08 16 0.04 11.92
13/2 4.04 4.09 16 0.03 11.91
14/2 4.04 4.19 17 0.11 12.81
IV2 4.04 4.24 18 0.20 13.76
16/2 4.04 4.2? 18 0.23 13.73
17/2 4.09 4.43 20 0.36 15.33
1V2 4.09 4.SS 21 0.46 16.45
iVt 4.04 4.49 23 0.63 18.31
20/2 4.04 4.78 24 0.74 19.22
21/2 4.04 4.84 23 0.80 20.14
22/2 4.09 S.24 28 1.17 22.74
2V2 4.04 S.33 31 1.29 23.67
24/2 4.04 5.38 32 1.34 26.42
2V2 3.99 3.4? 32 1.68 24.32
2V2 3.99 3.84 32 1.93 26.14
27/2 1.93 5*89 23 1.96 27.17
2V2 3.99 4.01 33 2.13 26.97



2. (Contd.)

1 a 2 4 9 •

l / V M i .M 0.1ft 1ft 2.27 28.05
V i 3.00 ft.22 33 2.43 20.77
V i i.o? ••22 22 2.45 25.00
V i 1.02 0.41 22 2.79 24.52
V i 3.50 0.40 11 2.90 20.52
V i 3 .M 4.00 22 2.22 25.20
V i 3.51 4.97 20 3.46 23.02
V i 2.40 7.22 31 3 *62 23.70
V i 3.35 7.38 31 4.02 23.92
iVi 1.29 7.72 31 4.44 23.2?
l Vi z*i#y day m m *»
iVi • - «• •*
I V i 3.14 0.S0 10 5.45 21.41
IVi 3.09 0.04 11 9.79 22.1ft
I V> 1*01 0.07 ii $.04 22.13
I Vi 2.0? 0.0ft 20 S.00 21.11
it/i 2*ti 0.00 20 5.90 21.12
I V i 2.93 9.04 20 0.11 20.94
I Vi 2.92 9.0ft 10 0.13 20.9ft
V I r«l9| day - •
i V i 2.02 9.0i 20 6.24 20.94
> Vi 2.7§ 9.07 29 0.31 19.91
2V1 2.71 9.24 20 4.92 18.70
2V1 2.#« 9.21 27 ft.ftft 17.79
2 V i 2.00 9.12 20 0*92 10.00
2 V i 2.03 9.04 26 0.41 18.90
i Vi 2.01 9.0ft 26 4.44 10.9ft
2 Vi 2.00 9.0ft 26 i.ftft 10.95



3. (Cont4.)

1 a 3 * S 6

i/i/** 2.50 9.0* 38 8.54 16.96
V * 3.45 9.88 25 8.8* 16.01
V * a .*5 8.93 2* 8.48 15.07
V * 2.19 9.91 24 8.52 15.09
v * 2.14 8.94 28 8.80 16.06
V * 2*3* 8.91 2* 8*57 15.09
7/4 3.19 9.87 34 8*58 15.13
V * 3*33 8.91 23 6.58 16.19
V * a . n 9.79 33 6.58 14.21
I V * 3.1* 8.79 22 8.81 13.31
I V * 3.18 8.79 23 6.81 13.21
IV* 3.11 8.3? 32 6.8* 13.33
I V * a .e t 9.?3 21 8.88 12.27
IV* s .o t 9.73 31 8*85 12.28
IV* 3.07 8.78 21 6.89 12.24
I V * 3.13 8.77 21 8.86 12.23
I t / * 3.19 8.79 21 6.61 12.21
I V * 3.18 8.80 21 6.82 12.20
IV* 3.18 9*79 21 6.81 12.21
IV * 3.19 8.79 21 8.81 12.21
21/* 3.18 8.79 21 8.81 12.21
a / * 3.18 8.90 20 8.82 11.20
2 V* 3.18 6.80 21 6.82 12.20
2 V * 2.33 6.80 21 8.57 12.20
3 V * a.ia 8.79 2© 8.81 11.21
a v * 3.13 8.78 20 8 .8 5 11.22
at/* 2.07 8.78 20 6 .6 9 11.2*
a v * 3.03 8.75 19 6.73 10.25
a v * 3.03 8.73 18 6.71 9.27
a v * 2.01 8.81 18 6.59 9 .3 9



1. Daily evaporation, evapot*inspiration, total water raqulr*
Nat, txanaplratloe m &  paroolation of M o t  lo.l

Data
reapers-*
tiea
(m b )

leapotrana*
piratical
(aaa)

t o ta l
watar
recfuira-
•«nt
(m b )

Transpi­
ration

(aaa)
Percola­
tion
(Mi)

1 1 3 4 5 4

v v t * 3.98 4.03 15 0.05 10.97
V * 3.98 4.03 IS 0.05 10.9?
V * 2.92 4.03 15 0.11 10.97
V i 4.01 4.04 75 0.03 10.94
V i 2*98 4.03 10 9.05 11.97
V i 3.98 4.03 15 0.05 10.97
lfl/2 4.02 4.0? IS 0.04 10.93
i Vi 3.98 4.03 15 0.05 10.9?
IVi 4.01 4.00 10 0.0ft 11.92
V i 4.02 4.0( 15 0.03 10.94
IVi 4.02 4.1? 14 0.14 11.03
iVi 4.93 4.22 1? 0.19 12.78
IVi 4.03 4.28 18 0.2ft 13.72
17/2 4.03 4.32 20 0.29 15.48
IVi 4.03 4.37 21 0.24 10.43
19/3 4.03 4.40 23 0.57 18.40
20/2 4.03 4.71 24 0.72 19.25
i Vi 4.03 4.83 25 6.80 20.17
I Vi 4.00 5.24 25 1.1ft 22.74
iVi 4.08 5.32 30 1.24 24.68
2 V i 4.03 5.54 31 1.93 25.44
25/2 3.98 5.04 32 1.48 20.34
25/2 3.92 5.63 32 1.91 20.14
27/2 3.87 5.89 33 3.03 27.11
2V1 3.87 0.02 34 2.13 27.85



1. (Contd.)

1 3 S 4 5 6

i/ % / m 3,92 6.15 34 3.13 27.85
2/% S.76 6.32 33 2.46 26.78
V I 3.66 6.38 32 2.62 25.72
v s S.60 6.62 32 2.62 25. 58
v s 3*55 6.64 S3 2.89 26.56
Vi S. 55 6.78 11 3.23 24.22
V S 1.49 6.97 29 3.48 22.02
Vi s.st 7.22 SO. 3.83 22.78
V S 3.33 7.38 30 4.0i 22.62
s vs S.28 7.72 29 4.44 21.28
ll/s riiiy <A*f - mm mm ..
i v s • -
ivs 3.28 8. 43 29 5.15 20.57
ivs 3.17 8.52 39 5.31 20.48
IVS S.17 8.56 29 5.39 20.44IVS 3*12 8.83 30 5 .7 1 21.17
17/S 3.01 8.85 30 5.84 31.15
I VS s.ei 8.88 29 5.87 20.12
19/S 2.90 8.90 28 6.00 19.10
SVS
s v s

r«iay 4*y 
2.90 9.01

mm

29 6.11 19.99
svs 2.6S 9.01 29 6.16 19.99
s vs 2.79 9.05 39 6.26 19.95svs 2.79 9.05 39 €.26 19.95svs 2.79 9.04 28 6.25 19.96svs 2.76 9.20 27 6.46 17.80
S7/3 2.69 9.18 36 6.49 16.92
s v s 2.61 9.13 25 6.50 15.87SVS 2.58 8.99 26 6.41 17.01svs 2.58 8.99 25 6.41 16.01



I* (Contd.)

1 2 3 4 S 6

1/4/86 2. S3 9.00 25 4.47 16.00
1/4 2.47 ••99 34 6.91 15.02
V 4 2.43 9.99 23 4.93 14.05
6/4 2.42 9.90 23 4.48 14.10
1/4 2.37 9.93 24 4.54 15.07
4/4 2.31 9.90 23 4.49 14.10
V 4 2.31 9.94 23 4.59 14.14
4/4 2.34 9.93 23 4.57 14.17
4/4 2.24 9.79 23 4.52 14.22
14/4 2.24 9.79 22 6.53 13.21
11/4 3. 36 9.79 33 6,59 IS.21
14/4 2. IS 9.74 32 6.61 13.24
14/4 2.1S 4.79 21 6.60 12.29
14/4 a.is 9*79 21 6.40 12.29
14/4 2.1S 9.77 21 6.62 12.23
14/4 3. IS 9.77 21 6.62 12.23
17/4 2*16 9.79 21 6.99 12.21
11/4 3.20 0.90 21 6.60 12.10
19/4 2.26 9.90 21 6.54 12, 20
ac/4 1*26 8.90 21 6.94 12*30
31/4 2.24 0.00 21 6.94 12.20
34/4 2.26 9.90 20 6.54 11.20
34/4 2.26 9.90 21 6.94 12.20
34/4 2.24 9.90 21 6.54 12.20
S V4 2.24 9.79 20 6.51 11.23
26/4 2.15 9*79 20 6.44 11.21
37/4 2.IS 9.74 20 6.61 11.24
34/4 2.09 9.79 19 6,46 10.35
39/4 2.04 8.72 19 6.48 10.29
34/4 2.09 8.49 19 6.99 10.32



4. Daily avapotranopir * ti on, total v«tor roqulra-
mant, trftDiplnfcion and percolation of Plot No.4

Date Evapora­tion
(on)

svMgtotraoo-
piratioo

iwm)

Total
water
require­
ment
(■*}

Transpi­
ration
(an)

Percola­
tion
(mm)

1 a 3 4 S ft

4/2/96 3.99 4.03 1ft 0.04 11.97
%/t 3.94 4.04 1ft 0.10 11.9ft
V 2 3.94 4.04 1ft 0.10 11.9ft
V I 3.94 4.04 1ft 0.10 11.9ft
v t 3.99 4*03 17 0.04 12.97
•/a 1.99 4.04 1ft 0.09 11.9ft
to/a 3.99 4.04 1ft 0.03 11.9ft
li/a 4.94 4.00 1C 0.04 11.92
12/2 4.04 4.07 17 0.03 12.93
iv a 4.94 4.00 1ft 0.02 11.94
iv a 4.04 4.15 17 0.11 12.05
iv a 4.04 4.12 10 0.10 13.70
iv a 4.04 4.27 19 0.23 14.73
n /a 4.04 4.31 ai 0.37 16*29
iv a 4.04 4.31 22 0.31 l?.ftl
l Vi 4.04 4.90 24 0.31 19.42
ao/ 2 4.04 4.73 23 O.ftO 20.27
ava 4.04 4.00 26 0.7ft 21.20
aa/a 4.04 5.35 29 1.19 23.75
ava 4.09 S. 30 31 1.21 25.70
ava 3.99 3.50 32 1.91 26.50
ava 3.99 5.43 33 1.64 27.37ava 3.93 5.80 33 km 27.20a7/a 3.93 3.92 34 1.99 36.00
ava 3.00 5.09 34 2.11 20.01



4. (Gteldt)

I s S 4 1 6

x / i / m 3.86 9.99 34 2.11 20.01

t/% 3.76 6.23 34 2.41 27.77

V i 3*67 6.31 34 2.64 27.69

V i ) . ( ! 6.43 13 2.01 26.17

V S 3.56 6.41 14 2.92 27.52

V i % HA■p. am 6.79 32 3.23 25.21

7/S 3.41 7.00 SO ) #S§ 23.00

V s 3.40 7.21 32 3.09 24.72

V i s .s s 7.41 31 4.10 23.55

I V i 3.28 7.74 31 4.41 23.26

I V i rainy day m _ - -

IVi - - -
I V i 3.34 1.41 31 S .21 mm mm m m » 93

IVi S.19 1.19 30 S. 16 21.45

tVi 3.19 1.19 30 9.40 21.41

iVi 3.13 1.14 31 5.71 22.16
17/i 3*03 6.14 31 1.71 22.16

IV! S . t l 1.91 30 1.93 21.09

I V i 2.98 1.91 30 S.93 21.09
S V i rainy day - -
SVi 3.91 9.04 30 4.12 20.96
>Vi 2.17 9.04 29 6.17 19.96
S V i 2.12 9.04 30 6.22 20.96
SVi 2.11 9.01 30 6.23 20 . 95
S V i 2.76 9.01 29 6.29 19.95
S V i 2*77 9.19 26 6.42 18.11
S7/I 2.71 9.11 27 6.47 17.12
S V i S .61 9*13 26 4.92 16.17
S V i 2.60 9.00 27 4.40 11.00
SO/3 2.19 9.00 26 4.41 17.00
S V i 2.99 0.99 26 6.44 17.01



4. (Contd.)

1 3 3 4 9 8

V V M 2. S3 9.99 28 8.43 17.02
m 2.50 9.99 28 8.49 17.05
a/4 2.49 9.92 28 4.47 17.09
4/4 2.19 9.90 24 8.91 15.10
9/4 3.39 9.91 29 8.92 16.09
4/4 2.34 9.91 24 8.5? 15.09
V 4 2.34 9.9? 24 8.93 15.19
m 2.39 9.93 24 8.80 15.17
*/4 2.23 9.79 24 8.58 15.21
16/4 2.19 9.77 23 8.59 16.23
4 V 4 2.1i 9.77 23 8.59 14.23
l|/4 2.19 9.77 23 8.59 14.33
1 V4 2.13 9.74 22 8.81 11.26
14/4 2.07 9.76 22 8.89 13.24
1V4 2.07 9.18 23 8.11 13.72
16/4 2.07 8.7? 22 8.70 13.23
17/4 2.13 8.77 22 8.84 13.23
14/4 3.19 8.79 22 8.80 13.22
ii/4 2.19 9.79 22 8.80 13.22
36/4 2.19 8.79 22 8.80 13.22
31/4 2.19 8.79 22 8.80 13.22
34/4 2.19 9.90 21 8.82 1 2 .1 0
3V4 2.23 8.80 21 8.57 12.20
34/4 3.23 8.90 20 8.57 11.20
3V4 2.19 8.76 21 8.68 12.24
34/4 2.19 8.77 21 8.89 12.23
27/4 2.13 8.74 21 6.81 12.24
34/4 2.07 8.8? 20 8.80 11.33
39/4 1.97 8.70 19 6.73 10.30
34/4 2.03 8.83 19 6.81 10.37



AppandiJi 2* TftUl ssaporation, ssapotranspiration, total v«t«r rnqulrsaant, transpiration
nod parcolation for sach tan day intanral of riot No. I

D*y* •vapor*-
(an)

Evapotrans­
piration 

imml

- Total vatar 
ra^oirasiant

Transpiration
(o k )

Psreolation
hm)

i - 10 19.64 40.43 166.00 0.79 125.57
11 - 20 40.30 47.40 234.00 7.10 im.60
21 - 30 36.31 60.24 336.#© 21.93 275.76
3 1 - 4 0
(2 rainy day*) 33.30 77.50 312.50 44.20 235.00
41 - SO 
(1 rainy day) 29.10 •9.70 306.70 60.60 217.00
5 1 - 6 0 25.67 90.37 268.00 64.70 177.63
61 - 70 22.28 87.98 211.60 65.69 ,123.02
71 - 80 21.56 87.60 220.00 65.96 132.40
•1 - 66 (only 6 day a) 12.31 52.18 123.00 39.8? 70.82

262.4? 633.40 2177.20 370.84 1543.80



2* 1 totcl *•*•* raqtilraawnt. traoaplration cudpercolation for aach ten day Interval of Plot »©.2 «>**

D ay tvapori
i
1}

ETnpOUftl 
piration 

<■»)
Total water
jroquljroaMktC**)

Traoaptratl*
(mm)

Porcolatlt
(mm)

1 - 10 40.10 40.35 161.00 0.4511 - 20 40.55 46.60 125.00 6.0521 •  30 38.44 60.60 327.00 22.1631 . 40 
(2 relay daya) 33.40 77.10 307.30 43.70
41 « 50 

<1 rainy day) 29.40 89.70 301.10 60.30
51 * 60 25.47 90.38 268.00 65.1161 - 70 22.06 88.12 237.00 66.0671 - 80 21.69 87.89 209.00 66.2081

(only- 86 6 daya) 12.44 32.42 115.00 39.98

120.43
178.40
244.40
130.40

311.40

147.42
138.88
121.11
43.56

Total 263.53 633.54 2130.60 370.01 1487.04



3* Total tfvaporatlon# avapotr enapIration, total «tgdiiMBt« trtnapiratlon and
par cel a ti or. for aach tan day Intarral of n o t  no*3

Day. Separa­
tion(*=)

Svopotrana-
piratloa

(aw)
Total watar 
ra^Urwaant

Trenapiration
(■mb)

Parcolation
(m b )

1 - 1 0 39.94 40.33 153.00 0.39 111.67
11 - 30 40.40 46.10 198.00 5.70 151.90
2 1 - 3 © 38.06 60.47 326.07 22.41 26S.60
31 - 4©

(2 rainy day a) 33.30 77.00 295.00 43.70 218.00

4 1 - 5 0  
(1 rainy day) 

5 1 - 6 0
29.10
25.64

89.50
90.32

290.00
249.06

60.40
64.68

206.50
158.74

*1 - 7© 22.42 88.16 224.08 65.72 235.92
n  - so 22.26 87.99 209.00 65.68 121.01
Si - Ml (only 6 day*) 12.78 52.49 117.07 39.69 64.58

Total 86 263.90 632.34 2060.28 368.37 1427.92



4* total, avaporation. avap© tranapAra tl on, total vatar ra^plraaMiat* tranapiratioa
and pareelatiafi for aach tan day In tarea 1 of Plat »o.4

Daya Evapora­
tion
(an)

Evapotrtaia-
plrutlou

tew)
Total water requirenent

tea)
Trimapljra-
tloo

(an)
Parcelstion 

ten)

1 — 10 38.90 40.60 162.80 O.SO 121.60
11 - 20 40.95 45.96 232.00 5.01 186.04
21 - 30 38*23 60.65 336.00 22.22 275.55
1 1 - 4 0  

(2 rainy daya) 33.30 77.30 308.80 46.00 211.50

4 1 - 5 0  
(1 rainy day)

29.30 89.70 300.00 60.40 210.30

5 1 - 4 0 25.68 90.24 259.00 64.56 168.78
61 - 70 22.33 88.13 234.00 65.80 145.87
71 - 80 21.63 87.89 216.00 €6.24 128.11
8 1 - 8 6(only 6 daya) 12.55 52.29 121.00 39.74 68.71

Total 86 263.87 632.36 2168.8 368.49 1536.44



Apj>«di* 3*
I. 2>ellf m n g »  of avaporation, evapotraospiretlon* total watar raquiraoant. transpi­

ration a**© p«raol«tlfli> for oadi too ©ay intaraal of W o t

_ Esapcratioes Svapotrans- Total Tranaplra-
***• (anr<) piratlon vata* tion(wm) roqplra- Cool

■MPBft
Coo)

1 - 10 3.94
II - 20 4.01
2 1 - 1 0  2.01
21 - 40 2*12

(2 rainy days)
4 1 - 5 ©  2 .9 1

Cl rainy ©ay)3 1 - 4 0  2.57
41 - 70 2.22
7 1 - 0 0  2.14
6 1 - 0 4  (only 6 ©aya) 2.OS
Daily •wan 3.00

4.04 14.40 0.00 12.54
4.74 22.40 6.71 18.44
4.02 32.00 2.19 27.50
7.75 21.25 4.42 23.50
6.97 10.07 6.00 21.49
9.04 26.00 6.47 17.74
8.79 21.10 6,50 12.30
0.75 22.00 6.59 13.25
0.49 20.50 4.04 7.00
7.42 25.10 4.41 17.15



2. Bally •v«r«9 « of anaporatlco, total oatan raqoironaiit* tranaplration
and parco!ation for aach tan d*y i a t c m l  of Plot Ho. 2

D«y« *o*p®r*ti«iiiten)
Iwnpotriea-
piration

Cm)
Total wetar 
raquiranant

ten)
Transpira­
tion

ten)
fnronlatloi

ten)

1 - 1 0 4.01 4.04 14.10 0.05 13.04
11 - 20 4.0ft 4.44 32.50 0.40 17.14
21 - 20 3.64 6.04 23.70 2.33 34.64
21 - #0 2.24 7.71 30.75 4.37 23.04
t rainy days)
41 - Si 2.f4 i.»7 30.11 4 .02 21.14
, rainy day)
SI - $0 2.5? 4.04 25.80 4.51 16.74
61 - 70 2.31 0.11 22.7® 6.60 13.19
7i - m 2.70 1.79 20.90 6.09 1 . 1 1
61 - 86 (only 6 daya) 2.07 S.74 19.17 4.47 10.43

Bally moan 3.01 7.42 34.53 4.35 17,09



3. Sally average of evaporation, avapotran«plr«tion« total water raqalraaawit. trau^iratloa
and parcolatlon for aaoh tan day lnt«rv«l of Plot Ko.S

ivi|wr«tlaB Eaapotrana- Itotal watar Tranapira- Parcolttion 
Oaya u*r) piratical ra^oiraMffit tion (nsr)

( ■ » !  ( a m )  C a s t

1 - 1 0  3 . m
II - 20 4*04
21 - 30 3.11
31 - 40 3.33

(2 rainy day* 3 
41 - SO 2.91(1 relay day)
51 - 60 2.56
§1 - 70 2.24
71 - 80 2.23
it - 46 (only 6 days) 2.13

Sally m m m  3.03

4.03 15.20 0.04 11.17
4.61 19.10 0.57 15.19
6.05 32.60 2.24 26.55
7.76 29.50 4.37 21.10
1.95 29.00 6.04 20.05
9.03 24.90 6.47 15.17
1.11 22.40 6.57 13.59
1.79 20.90 6.56 12.11
1.75 19.50 6.62 10.75

7.41 23.76 4.31 16.35



p-n. Evaporation ittpotrani- fetal vatar Trenspira- Parcela-**»y» plratlon raquirMaot tloo tlon
Im k ) &■») teal (■»)

Daily average »f avaporetion, avspotranspiration, total a«l«x raqairaaaiit* trans&ira-
tlon and parcolatlon tor each tan day interval of Pla% to.#

1 - 1 0 1.66 4.0# 16.20 0.05 12.16
11 * 20 #•05 4.59 21.20 0.55 18.60
2 1 - 1 0 1.62 6*05 11.60 2.22 27.56
3 1 - 4 0 1.13 7.71 10.66 #•#0 21.15

rainy daya)
# 1 - 5 0 2.91 6.97 10.00 6.0# 21.01

rainy day)
51 - to 2.57 9.02 25.90 6.46 16*66
#1 - 70 2.11 6.61 23.60 6.58 14.59
7 1 - 6 0 2.16 6.76 21.60 6.62 12.62
6 1 - 6 6 2.09 6.71 20.10 3.97 6.67

Daily Mean 1.02 7.41 24.99 4.39 17.56



Appaodix 4.
1. total araporation, avapotransplration, total vatar soquiraoaat# transpiration and pareolation during diffarant growth stagaa of Plot Me.I

Growth stag# Pays Evapora­
tion
Com)

£vapotrans- pi ration
(m b )

total aatar rsguiraoant 
(an)

Transpi­ration
Cm )

Parcela-
M

Transplanting
to

MaxisMSB tillaring or 
panicle initiation

30 110.25 148.07 736.00 29.82 587.93

to
Dootiog

16 50.76 131.32 496.52 80.56 365.20
to

Flowering 
(5OK aoarganes)

10 27.06 90.10 283.48 63.07 193.38

milk ataga
Bongh stagp 
Mature gr in ataga

30 66.40 263.82 661.20 197.St 397.31

total 06 262.47 633.31 2177.20 370.84 1543.89



2. Total evaporation, evapotranapiratioo, total water requirement, tranepiration end
percolation during different growth etagea of Plot Ho.2

Growth stag* Daya Ivapora-
tioe
(mm)

Evapotr ena- 
pl ration

(mm)
Total water 
requirement (am)

Transpira­
tion

Cam)
Parcolatlon

(am)

Tranaplaating
to 30 119.09 147.75 711.00 28.66 565.25

Maximum tillering or 
panicle initiation 

to 16 51.04 110.92 468.16 79.88 357.24
tooting

to 10 27.04 90.23 275.24 63.19 185.01
flowering
(50% emergence) 
milk at age 
Dough etage 
Mature grain stage

30 66.3S 264.66 654.20 198.37 389.56

Total m 263.55 633.54 2130.60 370.10 1497,06



3. total evaporation, avap© transpiration, total vs tar raguire^ant, transpiration end
percolation during diffarant growth stages of Plot Mo,3

Growth stags Payjg Evapora- ssapotrans- total vatar Trenspira- Parcol ation
(sas? piratlon 

(aw)
requirement tlon

») Urn)

Transplanting
to

Maxima tillsring or
panicla initiation to
Booting

to
Flowering
(5OX emergence)
Milk ataga 
Dough stags 
Mature grain ataga

total

30

16

10

30

116.40 146.90

50.76 130.70

27.02 •9.99

67.72 264.68

676.00

467.00 

267.40

649.60

28.50

79.94

62.97

196.96

519.10

338.30

177.41

392.92

263.90 632.27 2060.00 368.37 1427.73
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Appendix S. Various forms of water losses and total water requirement of rip* *,ri n <Jaya of plot No.l. rlc* during Punja season on a medium duration variety

Period in 
days

1-10 
11 -  20 

21 - 30 
31 - 40 
41 - 50 
51 - 60 
61 - 70
71 - eo
63 ~ 86

Total water 
requirement* nmJ

For the Cumula- 
period tive

166 166
234 400
336 736
312.50 1048.50
306.70 1355.20
268.00 1623.20
211.00 1834.20
220.00 2054.20
123.00 2177.20

Total percolation Total evupotrana-
(mml plratlon (mJ„) Total transpira­

tion* BBC Total evapora­
tion* mm } Total pan evapo­

ration ( nmO
For the
period

Cumul a- 
tive

125.57
186.60
275.76
235.00
216.90
177.63
123.03
132,48
70.82

125.57
332.17
587.73
822.93
1039.83
1217.46

1340.49
1472.97
1543.89

For the
period

40.43
47.40
60.24
77.50
89.70
90.37
87.97
87.52
52.18

Cumul a- 
tive For the Cumula- For the

period tive period

40.43
87.33

1*8.07
225.57
315.27
405.64
493.61
581.13
633.33

0.49
7.10

21.93
44.20
60.60
64.70
65.69
65.96
39.87

0.49
7.59

29.52
73.72

134.32
199.02
264.71
330.61
370.84

39.64
40.30
38.31 
33.3 
29.10 
25.67 
22.28 
21.56
12.31

Cumul«- For the Cisnula- 
tlve period tive

39.64
79.94

118.25
151.55
180,65
206.32
228.60
250.16
262.47

75.6 
57.9
79.1
79.6 
63.4
75.6
73.2
73.7
38.8

75.6
133.5
2 1 2 . 6

292.2 
355.6
431.2 
504.4 
578.1 
616,9

Evapotrans­
piration 
(Open pan 
evapora­
tion )

0.53
0.82
0.76
0.97
1.41
1.19
1.20 

1.19 
1.34

Cumulative Evapotranspiration 

Total pan Evaporation
* 1.0266



2 .  Various forms of wiit̂ r losses and total water requirement of rice during t’unja season on s inedf *Jaya‘ of Plot. No.2 urn d u r a t i o n  v a r i e t y

Period in Tot-a Woter requiie- Total percolation 
ment lam)_______________ (mm) Total evapotianspi- 

ration (mm) Total transpiration (mm) Total evaporation Total pan evapora­
tion (mm)

Evoj .ot  r a n s p i  
rat ion

For the 
period Cumul eti ve For the 

pec iod Cumulative For the 
period Cumulative For the 

per iod
Cumulative For the 

period
Cumula t ive For the 

period
Cumula­
tive

Open pa; 
por Htioi

1 - 10 161.0 161.0 120.45 120.45 40.5S 40.55 0.45 0.45 40.10 40.10 75.a 75.6 0.64
1 1 - 2 0 225. 0 386.0 178.40 298.85 46.66 87.15 6.50 6. 50 40.55 80.65 57.9 133.5 0.81
21 - 30 327.0 713.0 266.40 565.25 60.60 147.75 22.16 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 79.6 292.2 0.97
41 - 50 301.1 1321.6 211.40 1007.05 89,70 314.55 60.30 132.66 29.40 181.89 63.4 355.6 1.41
51 - 60 258.0 1579.6 167.42 1174.47 90.58 405.13 65.11 197.77 25.47 207.36 75.6 431.2 1 . 20
61 - 70 227.0 1806.6 138.88 1333.35 88.12 493.25 60.06 263.83 22.06 229.42 73.2 504.4 1.20
71 - 80 209.0 2015.6 121.11 1434.46 87.89 581,14 66. 20 330.03 21.69 251.11 73.7 578.1 1.19
81 - 86 115.0 2130.6 62.58 1*97.04 52.42 633.56 39.98 370.01 12.4* 263.55 38.0 616.9 1.35

Cumulative Evapottanspiration
 ----------------- — ----------- ■= 1.0269Total pan Evaporation



Peiiod in 
days

TOtm i n r f ™ ) reqUlr*‘ IOt<,i **Icolatlon Toti^  •vapotranaplration Total transpiration Tot,: evaporation „ , ..................   " . ̂ *taHl̂ (mm) (nm) f™..) ‘ Total pan evepora- Evepotranapira
T “ „K 7— ;— ;---- — -------------  _ -----  ...----------------------- tion w  tion
For the Cumulative For the Cumulative For the Cumulative For the Cumulative For the Cumulative For the Cumu- ~--------------

_ ____________________period period period period period tattre °^en «vapors--
------------------------ — ----     " t i o n

3' ■Jaya^of'pTot^oT01 l0SS€S t0t'° W*ter re^ul— “ ce a.rinp Pun^a aa*aoh on a medium duration variety

1 - 10 152.00 152.00 111.67 111.67 40.33 40.33 0.39 0. 39 39.94 39.94 75.6 75.6 0.531 1 - 2 0 198.00 350.00 151.90 263.67 46. 10 86.43 5.70 6.09 40.40 80. 34 57.9 133.5 0.7921 - 30 326.07 676.07 265.60 529.17 60.47 146.90 22.41 28.50 38.06 118.40 79.1 212,6 0.7631 - 40 295.00 971.07 218.00 747.17 77.00 223.90 43.70 72.20 33,30 151.70 79.6 292.2 0.7741 - 50 290.00 1261.07 200.50 947.67 89.50 313.40 60.40 130.60 29.10 180.80 63.4 355.6 1 .2751 - 60 249.06 1510.33 158.74 1106.41 90.32 403.72 64.68 197.28 25.64 206.44 75.6 431.2 1.1961 - 70 224.06 1734.21 135.92 1242.33 86.16 491.88 65.72 263.00 22.42 228.86 73.2 504.4 1.2071 - 80 209.00 1943.21 121.01 1363.34 87.99 579.87 65.68 328.68 22.26 251.12 73.7 578.1 1.1981 - 86 117.07 2060.28 64.58 1427.92 52.49 632.36 39.69 368.37 12.78 263.90 38.8 616.9 1.35

Cumulative Evapotranapiration 

Total pan evaporation 1.025



£ya°of PlotSNo!4Watei l0S“eS "nd t°t*1 ^ulrem^nt of I'unja season on a medl,* duration variety

Period in 
days

Total water require- Total percolation 
sent (iron) (ran)

For the 
period

Cumula­
tive

For the Cumulative 
period

Total evapotram 
piration (urn) Total transpira­

tion (ran)
For the
period Cumulative For the Cumulative 

period

Total evaporation {Bin)
For the Cumulative 
per 1od

Total pan evapora- Evapotrana- 
  tlon (mm) piration

For the Cumula- Open evapo- 
period tive ration

1 - 10 162.0 162,0 121.60 121.60 40.40 40.40 0.50 0.50 39.90 39.90 75.6 75.6 0.5311 - 20 232.0 394.0 186.04 307.64 45.96 86.36 5.51 6.01 40.45 80. 3 5 57.9 133.5 0.7921 - 30 336.0 730.00 275.55 583.19 60.45 346.01 22.22 28.23 38.23 118.58 79.1 212.6 0.76ofmi 308.8 1038.80 231.50 814.69 77.30 224.11 44.00 72.25 33.30 151.88 79.6 292.2 0.9741 - 50 300.0 1338.8 210.30 1024.99 89.70 313.81 60.40 132.63 29.30 181.18 63.4 355.6 1.41SI - 60 259.0 1597.8 168.76 1193.75 90.24 404.05 64.56 197.19 25.68 206.86 75.6 431.2 1.1961 - 70 234.0 1831.8 145.87 1339.62 86.13 492.18 65.80 262.99 22.33 229.19 73. 2 504.4 1.2071 - 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 1.1981 - 86 121.0 2168.8 68.71 ' 1536.44 52.29 632.36 39.74 368.49 12.75 263.87 38.8 616.9 1.34

Cumulative Evapotranepiratlon
— ------------ — -------  * 1.025
Total pan Evaporation
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ABSTR/CT

W «  is the most Important M i  «xtn«if«ly 
cultivated food exop 4® Kerala. Efficient uao of water
for ©rep production has boon a major concern for centuries. 
*• the water needs of rioa ia a u y  times greater than other 
«op»» a praeiaa knowledge of water requirement of crop 
attain# importance for increasing production. The prerent 
investigation war taken up to aatimata the ioaaaa through 
evaporation, transpiration, percolation and to easeas the 
total water requirement of a medium duration rice variety 
day*, in Punja aeaaoo in Keajeny Kola lands in Trichur 
district, which has net bmmm t n n s t i  so far. The Xole areas 
are reclaiiaed lake beds below mean sea level. The main 
eouree of irrigation watar to the Kole lsnda ia from the 
Paechi irrigation system.

The experiment was conducted during Punja season 
of 1966 in Kanjany Kola lands. Estimations of evaporation, 
transpiration and percolation wars nude on the basis of 
measurement*, using ovapor lacker. evspotr«nspirlra«t*r and 
field hook gauge, from the study It was revealed thet the 
total water requirement was 2134.aa mm. Percentages of 
water lost by percolation, transpiration and evaporation



wars 70*34# 17*32 and 12*14 respectively. Rate of 
evaporation was almost ctnttanl during first twenty days# 
than started decree a ing up to 69 daya ail then onwards wate 
almost constant during the final ataga. Mato of trmapi- 
ration ramained aloioat e o w t n t  up to tm  daya#, then started 
increasing up to fifty daya and than remained almost # 
constant up to final ataga* Rate of total loaa of wtci 
wea iDcrtMinf fnwi transplanting* raaehad a maximum of 
2*.« an after 24 daya# than started decreasing up to final 
etaga.

Mian th® lavel of water in tha eanal ia vary lew, 
thia stay has ah own that th® percolation loaa in Kola 
leads could he as high as 28*# an. do toy maintaining water 
level in th® canal# we ©an save wastage of water due to 
deep parcolation. Shortage of irrigation water ia a aerioua 
problem in moat ©f Kola area during Punja aaaaon* Knowledge 
of water requirement of rice in Kola landa will greatly 
help in af f'iciant utilisation of tha 1 lad tad water avail able 
in the reservoirs.


