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PREFACE

: The Thaneermukkom Barrage was partially commissioned during
the year 1975-1976. Long before the commissioning the probable
changes in the eco-system of Kuttanad and consequent effects that
may adversely affect the present pattern of cropping and soil
conditions etc. were under consideration by the Kerala Government.
The Ministe r for 4gricul ture held discussion with the Vice-
Chairmen, Planning Board, Agricul tural Project Commissioner and
other officers as early as 8-5-1973 and directed the &#gricullural
University to conduct the necessary studies.

The Dean, Faculty of dgriculture, Kerals égricultural Uni-
verslity prepared a scheme for Studies which was discussed in detail
atiheeting bresided over by the Vice-Chancellor, Agricultural
University, on 12-2-1976. During the discussion i+ was pointed out
that several aspects which are subjeet to changes due to change in
eco-system of Kuttanad aresa have to be looked into in addition to
what was highlithted in the Dean's report. For furtiber study #had
report a committee was formed with representatives from all Govern-
ment departments, Universitiesand other organisations connected with
the problem. The list of members of the committee is given else-
where,

The committee met several times and discussed all the aspects
in detail and the present report was prepared.

Projects for seven digiplines have been formula ted. Particular
care has been taken to avoid overlapping of projects and #pplication.
In addition to the above, control of salvinia growth has to be
studied. As there is a special State ILevel Committee constituted
to look into this, this aspect has not been dealt with in detail
here.,

411 the research projects are to be located at Monkorpu, where
there is already a research Station. Facilities here will have to be
increased and more Space for laboratory provided. The schome esti-
mated provide for the glassware, chemicals etc. and separate
provision has been made for buildingg, furniture ete.

All the Research Projects will have to be Co~ordinated by a
Project Co-ordingtor who could be a competent Professor f-om the
«gricubtural College., He will be assisted by a skeleton staff for
correspondanges, Preparation of reports etec. Research scholars
have been suggested for certain types of studies by which we
expect very sincere and meticulous work will be posgible.

The total cost of the Scheme ie estimated to be .30 lakhs
for a period of five years. Studies, if any, 1o be continved can be
done as research projects for POst-gradugte studies, and She
University or Government can subsidise such projects,

Iﬂ_preparing this report valuable direetion and guidance have
beep glven by the @ice-chanpellor of the Agricul+tural University,
Shrlw-Kaleeswaran, Dean of #griculture, Dr.N.S. Money angd

gr.%ﬁGopalakrishnan, Director of Research. The Committee is thankful
¢ them,

In such a short time this report could not have been brepared
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without the whole-hearted co-operation of the Committee members and
their assistants. The burft was borne by the Convenor Dr.M.M. Koshy
himself and I have to record the appreciation for his work. Conveni-
~ence for conducting the committee meeting was provided by the fgrl-

College, Vellayani. For this kind gesture I record here by gratitude
to the College Authorities.

Sd/~
M. MANGALABHANU
Chairman.
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SCHEME FOR STUDYING THE POSSIBLE CHANGES IN THE ECO-SYSTEM OF
KUTTANAD CONSEQUENT ON THE CONSTRUCTION OF THANEERMUKKOM BARRIER.

INTRODUCTION

1

1.17. The low lying area situated between the coastal belt and the
uplands in Karthikappally, Mavelikara, Chengannur, Ambalapuzha,
Kuttanad, Thiruvalla, Kottayam, Sherthala and Vaikom Taluks is
generally known as Kuttanad.

1.2, isccording to Geclogists millions of years ago this 1land was
dense forest. In succeeding geological ages the sea advanced and
engulfed many places extending upto the foot of the Western Ghats,
including this area. Several thousands years leter the sea receded
cxposing part of the present midlands and the coastal region.
During these Geological upheavals the entire forest areza was sub-
merged far below the ground and thereafter silted upto varying
lévels,

1.3. The rivers Achancoil, Pamoa, Manimala and Meenachil discharge
their waters into Kuttanad region from the South e=ast and east.
These rivers on entering the arca flow through a net work of
channels leading to the Vembanad lake. The drainage area of these
rivers is 51,00 sg. k. During South West monsoon ie. during June
to September, the entire area will be submerged under flood waters.
The flooded waters gradually drain through the water courses and
Vembenad lake into the sea through the Cochin gut.

1.4 Geologically Kuttanad is an alluvial belt, the main formation
being delta alluvium. This alluvium is essentially allbernating
layers of clay and sand of varylng sizes and variable percentages of
organic matter of vegetable and animal orgin. Clay is usually

black blue or grey, while thesand is brown or yellow and is of fine
to medium grains. These alluvial formations exist is layers varying
upto 30 metres depth under-laid by sandstone and mottled clay of
tertiary formations. On the eastern margin, the tertiary groups

of rocks are exposed. The common outerop is charnokite. The coastal
belt on the west is covered by coastal alluvium composed of sand
formed as sand bar.

1.5. The area is 870 sq.km. in extent of which 290 sq¢km is
garden lands distributed widely rising one to two metres ahove
Se¢a level. The remaining area is b2low sea level and was once a
watery waste. Of this, an area of 520 sg.k.m (52000 hectares of
depth varying from 0.5 %o 2.0 metres was progressively reclgimed
by construction c¢f bunds, leaving sufficient space for water course
for drainage, navigation and irrigation. The area left unrcclaimed
is they present Vembanad lake. The Vembanad lake extends unto
Cochin and there ig is connected to the sea. :

1.6. hgriculture, The principal crop in kuttanad is paddy and
coconut. Coconut is cultivated -n the high ground and artificially
formed bund s. There are three kinds of paddy fields viz.(i)
karapadam, (ii) Kayal lands and (iii) Kari land s, Karapadams

are in upprer Kuttanad, in the east and South east, which are
comparativély higher due to heavier silting from the rivers.The
kayal land ccnsists of ares retlaimed from the lake. The kari-lands
are located irregularly in different parts of the basin, These

lands have vast organic deposits of mm fossils of timber and . .
shellfish in varying depths reminiscent of submersion underAf5f ages.
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1.7. During the Monsoon period, ie. June to September, the entire
area will be submerged. When the monsocon subsides by September-Oct.
the water level drops and agricultural operaticns begin with the
maintenance and repair of bunds around paddy fields. The water from
the areas enclosed by bunds, known as padasekharams, is then pumped
out, and theland is prepared b y ploughing and puddling. The paddy
seeds are sown or seedlings transplanted around October-~November.
Harvesting is done during February-March.

1.8. Till the year 1915, in lower Kuttanad crop was raised only once
in two years. The soil got enriched during the fallow period by
deposition of silt and other natural procegses. In the year 1916

an agricultural experiment station set up.Kuppappuram studied the
possibility of annual cropping and found it successful. Annual
cropping became an established practice and the station was closed
down in 1921,

1.9 The two major problems facing the cultivation in this area
are (1) the damage caused by flcods, and (ii) intrusion of salinity
during the fag end of the crop period.

1.10. To protect the paddy fields from submergence due to floods and
protect from salinity, the Government has formulated and implemented
the Kuttanad Development Scheme. This consisted of the construction
of a spillway at Thottappally to discharge the flood waters direct
to sea at the South #&hd ie. the upstream end of Kuttanad itself.
This spillway id designed to discharge 64,000 cusees of water into
the sca, which will bring the water levels within safe limits. The
spilll way consists of 40 shuttersm each 25 feet wide and 9.25 feet
Qeep.

1.11 To prevent instrusion of saline water the Thaneermukkom barr-
age 1s ccnstructed. The barrage consists of 93 shutters of 40 feet
Sspan and 18 feet depth. Of these 62 are completed and the other
portion closed with an earth bund forming part of the cofferdam.

1.12. To prevent entry of salt water from the Kayamkulam Kayal
through the T.5. Canal a lock is constructed at Thrikkunnapuzha.
icmi of the minor water-ways are closed annually with tempcrary
unds.

1.13. The shutters of all the three structures, namely Thaneermukkom
barrage, Thottappally spillway and Thrikkunnapuzha lock, are operated
in such a way that flood waters are disposed off quickly and the

salt water entry is stopped thrcughout the year. The net result of
these operations is that the Kuittanad area will be having only

sweet water all round the year.

1.14 Formerly, ie. before the construction of these struc tures,
watercourses in Kuttanad were filled with sweet water from June
to November and then due to tidal effect the water turned salty from
December to June. In cther words, for six months of the year the
area was having fresh water and salt water for the other six months.
Wow the area is throughout the year having fresh water and this
naturally will effect so many changes in the eco-sys tem,
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Tk, As early as 1973 Kerala Government was conscious of this
matter and theAgrlculturaL Planning Department directed the Agri-
cultural University to have a detailed study ofi the possible changes
in the eco~-system due to the change from seasonal to permznent
exclusion of salinity.

1.16. The present scheme, now formulated in this report is mrmxikm
zE¥¥Edx coneeived conceived with a view to having a systematic
study of the various problems arising out of the new situation
under the permanent influence of fresh water. The pDopoQal ig an

inter disciplinary approach to the problem under the following
subjects: :

1. Soil and water (Agricultural Chemistry)
A gronomy.

Botany

Entomology and Rodent control
Microbiology and Plant Pathology
Agquatic Biology.

Hydrology and ground water.

-3 oG W o
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Previous studies

2ete In the year 1924 Shri.Parameswaran Pillai conducted o
SO1l survey of the area. He Carried out the chemical and mechanical
analysis of g large number of soil Samples. There was a research
Station located at Purakkad at that time. In 1928 Shri.Narayana
Lyer continued the above work and determined the lime requirement,
phosphoric-acid content and water soluble Salts, especially
in the soils of the Kari lands. He attributed the infertility or
Kari land soils +o deficiencies in lime and phosphoric acid, ag
well as to toxic concentrationz of water soluble salts. ILiberal
application of lime and phosphate fertilizers aftor leaching with
swect water was the solution suggested.

2.2. In 1931 Sarvasree Narayana Pillai and Subramonian studied

The origin and nature of peat soils. They found out the followe-
ing: The brown aromatic 0il extracted with petroleum ether was
fron the woody residues occurring in the soil. The presence of
small quantities of resing in the soil exerted o marked influenc e
in the moisture holding capacity of the soils. The mari soils
contained large percentages of iron, aluminium and sulphur
compounds, the latter in the form of mineral Sulphates. The
formation of free sulphuric acid and the Sulphates of iron Calcium
and Potassium were also detected.,

2.3+ In 1945 extensive Studies on kari land soils from various
parts of the State was conducted Dr. C.K.N. Nair., The nature
and extent of organic matter in the soil was the prime object
of the study. Decompogsition studies with hydrogen peeroxide
revealed that the chemieal nature of oxidisable complex in

kari soils differed considerably from ordinary soils. Estination
of proximate chemical constitucnts showed the presence of arge
duantities of lignin, ether and alchohol-soluble substance ,
cellulose and polyuronides. Analysis and decomposition st.dies
showed that the most resistant fraction was lignin with it
complexds,

2e4e In the same year Dr.N.Subramoney carried out an exteisive
Study on the causes of the infertility of Kari land soils.iie
established that the production of free sulphuric aecid by “he
Oxidation of sulphides present in the s0il caused the high aeidity
and consequent infertility. Evidence was adduced of g Sulpiaur
Cycle in these scils, During Submergence when anaerobie coidi +i ons
existed, normal sulphides and ¢rganic-sulphur compounds arc reduced
by sulphur—reducing bacteria and hydrogen sulphide is pred .ced.
Hydrogen Sulphide reacts with bases in the soil and metallic
Sulphides are formed. When the soils are exposed and get QBT
oxidgtion takes place resulting in the conversion of sulphides

to sulohates ang the formation of Sulphuric acid, This cycle
repeats with Submergence and the Cxposure of the land,

2.5. In the mean time during 1940 considering the great damage
caused by the rice Swarming caterpillar the Travancore Uriversity
had a research projeet working at Pallom $i1l 1955, Ta+t o with
the introductich of high yielding varieties and associatzd
culturel practices the problem of pests was Xbecoming mere angd
Here acute. Destructive pests other than rice Swarming cater
pillar, such as stenm borer, ric: leaf roller, rice gall midge,
rice bug made theirp appearance shortly after. From 1973 onwards



brown hopper is the major menace. It was observed that pest
infestation are likely to be o7 a higher magnitude if sowing

is dclayed due o some rcuxvzm Thereafter the Agriculturec
Departuent has becn bestowing nonstant surveillance.

0. In the year 1958 Gopalaswan
tive study of Xuttanad soils, folls of Sumdurbans in West Bengal
end Bhuwaneswar in Orissa. He classificd Kutbarad soils into

threc <types viz.,

D o v\ ~ = ~
. Peaty marine clays.
. Black humus sands.

derived from young alluvium,

\ 11y medium etatus for Kuttanad soils as far
as fertility is considered.

7T LHrLF€ 1962-1967 with ICAR assistance ”C“emionl microbiolo-

gical and Agronomic studies in goils of Kuttana were cunducted.

Also " Studies din the acia Soilﬁ of Kerala” and " Studies in

reclamation of saline soils of Kerala' were two other Schenes

implemented during the same per lO(, both with ICAR assistance.

The results have been publishe¢ ag a Technical bulletin in 1973
ik

by the Extension Educaticn Den: tmeﬂt of Kerala Agriculturgl
U veral €y,

F Lo = B
He atiributes o
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3. SOIL AND WATER (AGRICULTURAL CHEMISTRY )

5.1« Life in any form depends directly in soil and water. When
the chemical, physical and biolegical qualities of the soil

and water change the living organisms, both primary and
evolvsd, #8lso change or some even perish. The change in the
envirinment direetly causes changes in the broperties of the
soil and water. Investigations hitherto done show that the
major soil problems in Kuttanal are high acldity and salinity.
Now that salt water is coampletcly cut off there will be drastic
changes in the physico-chemical properties of the soil,

3.2. It is considered necessary tc undertake g comprehensive

Soll survey of the area for letailed evaluation of the physico-
chemical gharacters of the 80ils. Such =& survcey will alsohz

help to classify the soils in the area under well defined classi-
ficaticnal units to ascertain the extent and distribution of
various types of soils and to prepare detailed soil and land
capability maps of the entire area. The soil Studies will also
c¢nabls in the formulation of Ssoll amelioration measures suitable
for the region.

3.3. With the above Cbjectives in & view a scheme for undertaking

a comprehensive scil survey of Kuttanad waes sanctioned by
Goverament as per G.0.Rt. 2428/74/4D/dated 11=-11-1974. Aecordingly
4 reconnaissance soil Survey was initiated in July 1975 which

is now nearly complete. Detailec soil survey of the kagal lands

has now been taken up and it is expected that the soil survey

work covering the entire Kuttanad can be completed by the end of
1378,

5.4. The Necessary staff and funds have been provided for the

Scheme already sanctioned and nc additional funds are required,
+0. 48 801l survey aims only at the classification and Mmapping

of the scils it is necessary that a separate project be undecrtaken

to investigate the changes that arelikely to cecur consequent

on the cutting away of the salt water.

Studies on SOLl=-water relationships.

5.6 With the cutting away of the Salire water, the bhysical,

chemical and biochemicnl changes occurring in these goilsg arg
liable to censiderably alterations. Purther, the residues of
poisonous plant protection chemicals are also likely to accumnulate
in the scil and water. Hence the following studies are contemplated
with a view to tracing the changcs that teoke place to/ the water,
the goil and the soil flora and the extent to which pesticide

reslidues are retained in the soil and water consequent on the
brevention of the entry of salt water.

3:61. Projeet 1. Studies on surfoce waters. 1)

4bcut 20 loecations will be marked out by suitable means in
the kayal, karapadom and kari arcas at fairly equi distances,
Surface waters will be collected from these locations at regular
intervals and examined for the following:




5-6Broject 6. Studies on Festicides residues: (¢

18

a) pH
b) Chlorides, sulphates and othor anions
A

c) Bases such as Na, K, Ca and Mg,
d) Iron and aluminium.

3.62 Project 2. Studies on ground water. ()

Ground water samples will also be collected from the same
arcas as above at definite intervals. These will also be analysed
for pH and the various anions and cations, iron, aluminium
etc., and the correlations between the ccemposition of the surface
waters and the ground water worked out,

3.63. Projcect 3. Studies on soil profiles. (3,

501l profiles will be collected from near the marked locations
and samples from the different horizons will be examined for pH
in the wet and dry conditions, total and available nutrients and
also for the different forms of N, P, K, S, Fe and 4l.

5:64. Project 4.Studies on soil solution, (b

Soil samples will be collected from a large number of sites
and their saturation extracts prepared. These extracts will be
examined for the various anions and cations. Similar studies
will be undertaken in soil profiles which will throw light on the
variations in the anion and cation concentrations in the soils
with depth. Correlations betweon changes in salinity and the soil
constituents will also be worked out,

3.65. Project 5. Studies on 801l structure. (v

Soil struckure is one of the properties which will be consi-
deradly affected by cha ges in the szlinity of the soil water.
The structure will be determincd for the soils collected from
varicus locations by the wet sieving method and correlated to
salinity. -

N/

The application of pesticides to the rice crop may result in
aeccunulation of poisonous chemicals in the soil and water. Hence
studics will be undertaken to Ffind cut the extent #o which plant
protection chemicals are retained in the soil and water. For this
s0il and water semples will be collected from marked lccations
periodically and analysed for pesticide residues.

3.67. Project 7. Studies on scil physical properties, ()

The non~entry of saline water will affect the state of disper—-
sion and aggregation of the s0ll particles. This wily indirectly
influence soil physical properties such a8 water holding capacity,
porespace, bulk density, plasticity, stickiness etc. Hence
Studies will be undertaken of the variations in these rcoil Physics
properties in the samples collccted from different loeations.

3.67. Location of the projects.

. The projects mentioned above will be located at the Rice Res.
btqtlcn, Mpngompu. & Tull-fledped chemical laboratory wiil all
ocern facilities will have to be Set upwt this station for
carrying cut the work envisagecd.

5.8. 8taff: TFor the successful implementation of the Saneme the

following staff structure is considered gggential,
» ASsistant Professor (ks 600-~1200} - 1
- Instructors (Bs.510-995) - 2
. Field ASSiStaDtS‘,/@,;;Q_ 2 g = 2

W N =

Xkt

al



Expenditure statement (Soil and Water.'

2nd year
Es. Bs

I. Pay and allowances

i. 4assistant Professor (8.600-1200)1. 11,405 171 4840
ii. Instructor B.510-995 (2) 19,210 20,305
iii. Field issistant B, 230-385 (2) 9,570 9,780
42,185 41,925
IT “Pravelling allowance B 4900 54002
11T« Continpencice
5e Laborgiory glagsware gnd ehemicals 19 s50a0 Ty e
b. Bonks and Periodicals 14500 539
e. Office Purniture and stotionery by Jo 2s50d
d. Other oeniingeneiss. B sl il L e
22 $539 135900
_LJ":.C-:l. 679685 599925

3rd year 4th year 5th year Tctal
bs Bs ks Bs
12924'9 129750 139240 61,480
213115 22,090 22,980 15054700
19,050 10,520 1038650 5 5 550
435%‘13 L§.5,16O fr69850 2,179530
SPRaTE Dt By 25 , 020
B g B il By o CE I e
o 5Jd Bl 59 0l
2o e 2y 155930
B yniid Padoc g 25,009
15,000 e, 50 120 T5 540

T —_— e - em mm mm e P - e e e
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4. LGRONOMY

4.1, lLgronomy is the Science dealing with cultivation bPractices,
including hanagement of the soll, water, and cultural treatments
during the Ccrop period. A1l agricultural Operations connected with
growth upte harvest of crop depend on the Bhysical, chemical

and biological conditions of the soil and soil BUisture. When the
cco-system changes the broperties of the s0il, soil moisture wand
cllied reactions change. These changes will change the present
balance of physical, cggﬁical and biological activities in the soil
and mois moisture. To a®just against such chang es the cultivation
bracmices also shall change. Hence the present practices will have
10 be modified to suit the changed conditions,

4.2. Due to the prevention of entry of saline water into the aresg
Wx¥Xk all the year mound there will be fresgh water. This change will
N0t cause any sudden catastrophic effect which needs imnediate
attention. Only gradually the modification of soil conditions
heppen. Hence no imuediate actiocn is necessary. With the

changed condition, perennial fresh water System and the construc—~
tion of permanent bunds by the Kerals Land Development Corpora-
tion, two and Cccasicvnally threec Crops may be raiscd. Therefore
there is urgent necessity to investigate the POSsibility of new
cultivation practices as well as anagement and Cropping patterns.
With this object in view some Suzgestions are given below for
detailed study in the fiela of Agronomy. The project may taken 5
years.,

4+431. Experiments on Multiple Cropping

Object: To assess the Collparative efficienc.es of SOne new cropp-
L0g patterns and to Select the best among themn,

Technical programme.
Design RBD
Treatments Seasons.

2ept- Dec, Dec-TFeb, March-May,
Paddy Paddy oo
Paddy Paddy Soyabean
e Paddy Paddy Cowpeag
. Paddy Paddy Green-Gram
?. Paddy Paddy Black~gram
G. Paddy Paddy Red~gram
s Paddy Paddy Red¥grsm  Groundnut
§° Paddy Paddy Erxrurdnut  Swee t potato
. Paddy Paddy ANEE LR RERE O sunflower
104 Paddy Paddy Paddy
1 % Paddy Paddy Sesamum,

Replications: 3

4:3.2. Experiment on Relay Gropring:

Object: To assess the poOsSsibility of relay‘cropping in Kuttanag
area.
Lay out: RBD.
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7. Rice - Riade + Cowpea.

2. Rice - Ries «+ Pellippessara.,
>« Rlce - Rice + Guar

4. Rice -~ Rice + Field beans

5. Ricc = Rice + Sweet potato
6. Rice - Rice + Green gram,
Replications: 4.

1

i
-
4
0
e
£ 3

V.

N

AN

3 Production notential Trial with Rice.
1 s -

Object: The object is to assess +the possibilities of increasing
the cropping intensity in rice for getting maximum production.

Treatnents e

1. 3 Short durgtion Varieties,

2, 2 short duration +'medium duration

5+ 1 short duration + 2 mediun duration.
4o 2z mediun duration,

5. 1. short duration + 1 long cGuration
€. 2 long duration.

Replications: 4.

424, Ezperiments on the nethod of sowing:=

Object: To evaluate the different methods of sowing under the

changing Crepping pattcrns in Kuttanad,

ey v

Treatments: 1. Transplanting.
£ Transplanting - normal method with Dapog Beedlings.
3. Broadcasting,
4. Line sowing.

Replications: 5.

4.4 Drainage regquirement for coconut.

Object® To study the tolerance »>f couconutd to ground watsr table.
lreatments: 1 Maintaining the ground water level to the SUueface,
7

- Maintaining the ground wate

level to 20 cm deep to 40-cm.
40 88 cn .
60 82 em
80 cnm ’
s9 100 cm 5
s 9 120 cm

® *
o e
e

OV M NN
-]

) i
g 3 140 cm i
“j 39 160cn

-\

3y 180 em N
sy 200 cm,

i

Replication: 4

4.5 Weed tro
457, Survey, identification and classification of weed flors oFf

kuttznad consequent on the expected changes in the eco-system,

Ihc‘objectime ig to identify and classify the weeds of Kuttanad
St as 10 suggest suitable contrel measmres,
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Aehe2 Studies on the weed infestation as influenced by Cropping

ante;n uncer different me theds of weed control .

Lay outs Split plot,
Major ftreatments:

« Rice ~ Rice -~ Rice
Rice = Rice Pulses
Riez ~ Rice - fallow
Rice - R!oc Sweet potato or groundnut.,
Rice Ek» (M.D) Rice (M.3.)
. Rice (L D)  Rice (L.D.)

Repxientiwnyxg (M.D. = Medium duration IL.D =

i

OW AT % L D s
e

Replication: 4
Long duration

4.5.3, Effect of veriation in the depth of standing water on weed
control

Cil, standing water.

2« W0emn ,,

o« 18 em

4. Hadd weeding + 5 cm. standing water.

o I y 3 +10 cn, e

0. - +15 cm 5 &

7. Droining the Replication: 4 once in 7 days ) + reflooding.

ﬁiﬁiﬁxmﬂglfc ot of 4‘1cwl weed control on the weed population
and their residual effect on Succeeding cropsi-

Lay out: RBD.

1. Chemical weed control for the first crop and its residusl effect
on the Succeeding 2 srops,

2. Chemical weed control to the first 2 crops and their residugl
effect on the 3 Crops.,

The same treatments will be followed in the following cropping

1+ Rlce - Rice - Rice,
2« Rice =~ Rice - Cowpea,.
5. Rice =~ Rice - Sweet potato,

aled control will also be taken in all the above 3 cropping

%QG. Staff: The following staff is proposed, V
1. Assistant Profegs sor (Rs. 600- 12003 -~ 1

2. Tnstructor (B.510-995)" .

3. Field Assistants (Rs. 230~ ~385) - 2



L7 Expenditurc statement (agronony)

Ist yeor 1IInd year 11Ird year IVth year Vith year Pkl
Bs. Rs. s. i3, Bs. Bse
I. Poy and_ glowances
E (1)

i. Assistont Professor(Bs.630-1220) 11,4905 1,80 124245 124759 13,240 61,480
Cii.Instructor(Bs.510-995) 2 19,219 o I L 2ty 115 22,999 22,080 1,95,733
1ii.Field Assistent (B.230-385) 2 9.572 9,789 Tdyd B 19,389 194639 5y a0d

$0,185 41,925 43,412 45,16 46,850 2,17,53%0
11. Proavelling olloWwancee L G 5 g sl g D B g add @5, s
1iI. Contingencies.

a. Bookg and pericdicals 15532 533 5 Had Bl %, 530

b, Office furniturc & Stationcry 6,000 2542 £ 4 593 24232 243 15,809

c. Other contingencies including ’ »

cultivation expenses & B g DI 2 g i 24 , JIJ 2303333 20,233 1,129,992
equipnant o o e e e e

374 50 &5 5 23,999 224500 22,597 1,28,53

Grand total. B2 ,685 69,925 71,410 1246062 Th 43550 5,T1,9350

— — . e e mee ome e oo — - e e e - e mm me e e me e — e . we e me mm s e - wms ew S e s e - - e - v e
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5. BOTANY ¢

£.1. Botany deals withthe scientific, systematic study of plants,
their life cycle and characteristies.

Se2. 48 the properties of mois ture on which the plants depends for
their growth change, the growth of the various flora is modified

to suit the changes. These modifieations may be f avourable or
unfaavourable to the cultivation. A5 thesoil characteristics slso
change, corresponding adjustments and modifieations in the growth
of plants are effected, as the scil and moisture are the too
salient things which supply the nutrients +to the plants for their
growth.

5.2. The soil properties change with changes in the eco-systen. The
Physical properties like temperature, annual silt depcsits, amount
of exposure to the submergence etc., influence the chemical and
Other

T activities in the soil. With the present changes in the
enviroment no immediate catastrcephic changes are expected, but
gracual changes are anticipated. With the lowering of the water
level in summer there will be visible changes in the perennial cCrops
like coconut. I% may be determental in the sense that the root
system in the higher lecvel are Geprived of water, and beneficial

a8 1% s supplied with more soil alr. S0 also the weeds that

thrive in fresh water and perish in salt water ay thrive well. High
yielding varieties which could nct thrive in saline soil could be
cultivated with the change to non saline conditions,

Seds To undertake studies on the above changes and other more

de tailed aspects research Projects are formulated as belowi~

5.5 Project. 1. Study of the flors of Ruttanad as influenced by the
prevention of saline water ingresgion and tidal flow,

The ‘technical programme includes:

a) Survey, colleetion and classification of the entire flors of
Kuttanad and the preparation of a herbarium.

o
N’

Study of the algal flora and other microflors of the paddy fields,

their changing population, functions ete.

c) Ecologica succession of the flora, their influx and dynamics of
growth.

d) The gross physi

palms and other

water table.

olagical changes ncoticed in the case of coconut
perennial crop plants due to lowering of the

3+6s Projest, IT. Plagt Breeding experiments.

a) To evolve high yielding varieties Sultable for Kuttanad conditions,
The trial projecte, that they are underway st Monkompu have to
be enlarged in Scope and extent. In these New experiments, the
Specific problems such as

Seed dormancy,



SEE
b
Acld resistance.
Deep water and flood resistance.
Discase and pest resistarnce
Medium Curation, semi tall and
non-lodging types

heave to be be particularly taken into account.

n) Segregating populations of padly and other crops from other
resecarch stations will be tested fop adaptability and yield.
®) Screening of high yielding varieties proiuced in other s tations

including other states for adaptability and yield,

) Surveillanas study in the quality of seed material to ensure
that genetically pure seeds arc cultivated by the farmers.

5.7. Project IIT. To study the growth and production of paddy as
influenced by environmental conditions,

The objective is to Study the physioclogy of the paddy plant
uncer changing environmental conditions and to see how such changes
affect the gross growth and production,

=

Paldy will be sown in test plots according to the cropping plan
in Kuttanad and experiments will Le repeated, at four different
arcas of the region. The high yielding varieties Popular in Kuttanad
wlll be used as the test varieties.

The following characters will be Studied by the collection of data
at an iaterval of ten days from S owlng.

1. oot growth: Welght and length of the root Sys tem,
2. Lpaf: Number, area, weirht.

5. Leaf Area Index,

4. Tillers: Number, Type

5. Flag Leaf: Area.

6. Penicle: Time of formation of the primordium and emergence,
Spikelet numbter, sterility, grain number and weight.

7. 1000 grain weight,
8. Total grains.
3

JH e ;
otal straw.

The conditions of the fields, soil analyses, water, aeration, pH
etc. will e asezrtained.

5.8. The other envirommental factors like precipitation, humidity,
wind velocity, temperature, photoperiod, intensity of sunlight, ete.

also will be measured.
3.9, Pacilities requireds:

Land: Main stations - 1.5 hg

= : ; ha.
> sub-stations - 0.5 ha, 5 ha
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Laboratory:

4 complete laboratory with facilities for conducting plant
btreeding work and plant physiolog y and systematic botanywork is
esscntial, Equipment like microscopes, microtomes, pH metees,
incubators, ovens, flame photometers, spectrophotometre, digestive
chamters, water still, deionizer, chronmatograph, warburg apparatus
etc. are required. 4 complete metcrological s tation will be . esta~
tlished at the main station with facilities for weather forést for
farmers. ‘

5:.10. Staff: The following staff is required for the imple mentation
of the projects,

. Assistant Professor (Rs.600-1200) -
» Instructors (Rs.510-995) =
. Field Assistants (Rs.230-385) ~

NP %
R RO e



- = .....____..____.-......__.__._-_.____.-..__.._..-........_.._..__..
- e e e — Lt
- - = = - Tl wrmeyn TIT11 — -1, vy Y et
Ist Yegr IInd year IilIrg year IVth yvear Vih year Total
Do Na Da P - n-
= e = S e . Py
..__-__...._.._.__._____.___-__......._-.._-__..
- = = = = e e e e d e e s

(%.600-1200)-1 11,405 11,840 12,245 12,750 12,240 51,480
(11) Instructor (n.510-995) - o 19,210 20,305 21,115 22,090 22,980 1,05,700

(iii) Field Assistants (R.230-385)-2 9,570 2,720 10,050 10,220 10,530 - 50,350
40,185 41,925 43,410 45,150 46,350 2,17,530
LI. Travelling allowance - % £,000 5,000 5,000 5,000 5,000 25,000 -

I1I. CONTINGENCIES

(2) Laboratory equioment | 10,000 5,000 5,000 T 5,000 5,000 30

{(b) Books and Periodieals 1,500 500 500 500 5n0 3,500

(¢) Office furniture ang
stationery 6,000 2,500 2,500 2,000 2,000 15,000
Halcks e oe JTaa (= - -~
(d) Other contengencies 5,000 4 000 Sy LD 84000 5,000 25,000

Total - 87,685 89,925 L




6. RNTOMOLOGY ANH RODENT CONTROL

61. This subject deals with the study of control of diseases
and damages caused by insects, rats etc, Due to the changes in
the natural conditions like continuous availability of fresh
water more exposure of the soil @urfaoe and c‘&n@e in the
cropping pattern there will be nseduent changes in the habits,
1lite cyele, mplviplisatien ratcu, infestation p%ttbi and food
habits of insects and rodents., The changes in the flora and
the pattern of growth of the flora will directly modify the
habits of the fauna also Due to the lowering of the water
level the bunds gel expos p& more and this w1ll lead to rapid
multiplication of rodents and this needs immediate attention,

Gula Rodents form an meorta t class of pests in Kuttanad.

The Indian mole rat or the lesser bandi coot Bandicoota
bengalensis appearsg to be the main species Lnfbotlu the paddy
fields of Kuttanad., ZElgewhcre in other parts of the c01nury
this rat is observed to cause damage to ricg at all stages of
its growth, This damage is done to the shoots in the buglnnlng,

then to the milky pulp of the ca.head, and finally to the
ripcned carhead, Tt makes burrows 1n the field mostly in the
bunds and these burrows are extcunsive going to the depth of
about one metre, It also forms distinct run-ways through densely
o:“om_n paddy, It is possible that other species of ra ts

2150 dam: re crops in those arcas. As the change in the present
uco~”yﬂtum ig going to be a permanent feature in Kuttanad it
i3 necossary to undertake some advance studicsy to understand
properly the rodent problem in Kuttanad in general and its
gEnTrol.,

Belie Objoetives: Control of pests is & major problem facing

rice cultivation in Kuttanad. Uiven on the single crop which
is mostly being raised at present the incidence of posts is

of & high order, Therc are also indifations of the possibility
of the accelcration of this problem with the adoption of multiple
crop patterns. The present proposal 1g for studying the

changes in the pattcrns of pest infestations which will take
place with tThe changes in the ¢ropping patterns enviseged

under the land de v<lopmeqt programme for Kuttanad and to evolve
suitable pest wanagcement systoems

It will also be ncccessary to conduct studies on two
more connected aspects, viz,

=3

(a) Control of the crop pests involving the minimum
use of pesticides, and

(b) Role of pesticides in the environmental pollution
in Kuttanad,.

For the first aspects, an operational research
programme spongored by the I.C.A.R., has alrcady startcd
functioning in Kuttanad., Studies on the sccond aspect is to be
taken up by the Department of Agricultural Chemistry.



6.4  Technical programme

6.4.1, (1) Agscssment of +he pest populations in crops
raised in different seasons in different parts
of Kuttanad

Pest counts will be made at weekly intervals on
crops in three arcas in Kuttanad representing the upper,
middle and lower Kuttanad regions, Light traps will be used
for rice stem borer, gall midge and Brown Plant Hopper,
Swecping nests will be used to take counts of such pests
as leaye hoppers, swarming caterpillars, hispa, case worm ete,
Counts in sampled arcas of paddy fields will be undertaken
fop four years continuously. Analysis of the data with
respeet to the region, season, crop stage, climate ete., will
be made during the 5th year,

r

6.4.2. (ii) Studies on the rodent population and control

(a) survey and identification: Rats will be colleccted
from different parts of KubLanad ot different periodsof the
year and got identified at the zroological Survey of India,
Lelelitoa,

(b) Population fluctuations:  The population

fluctuations of Tats in The Ficids during different periods
of the year will be studicd by catching the rats in traps,

(c) Biology and habits: These will be studied in
rat cages and ratteries constructed for the purpose,

(d) Control: Use of traps, poison baits and burrow
fumigation for controlling the rats will be ascertained by
field trials, The usec of stepped down electric current
for controlling rat population will also be tried,

6.5. Location

The work can be undertaken at the Rice Rescarch
Station, Monkompu for which additional faecilities are to be
provided,

6.6, Starf: The following staff is necessary for the

e R a——

successful implementation of thesec projects,

1. Assistant Professor (Bs. 600-1200) -1
2. Instructors (P54 510~995) - 2
5. Field Assistants (Bs,230-335) =~
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Bilal Voo Lxocnditunee Stotament {%Lf‘ nology. cnd Rodent Control) -
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B i P - s W g Cwesw | TU st Thle s Wedeem | T
S Ist year Ilnd yehr TTTrd yeor IVih h year Vih yea Total
n“‘ . ﬁ-\. T i A ° e
TR i
I. Pay and allowances ]
0 i s 2 61,4
(1) isst.Professor(m,600-1200)~1 11,405 11,840 12,245 12 750 240 61,480
B g, LB (
(ii) Instructor (Rx.510-995)-2 18,810 20,305 o 21,115 y DR 24280 1,058,700
(1i1)Picld 4dssistants (%.230-385)-2 19,140 19,880 20,100 20,540 21,260 1,00,700
49,755 51,7055 53,480 55,480 57,480 2,907,880
1i. Trevelling z2llowones Ty Q00 75000 7 4 000 7,000 7,000 35,000 o
e 1)
+II. Contincepncics
(a) Leboratory cguipment &
chemieanls v~ 10,000 5,000 8, 00 5, 0 H, 000 30,000
(u) Books and poriodicals 1,500 500 500 500 570 3,500
(¢) Office furniture & stationery 5,000 2,600 » 000 24000 2,020 15,000
«d) Other contin encies 5,000 , 000 5,000 5,000 5,00 25,000
22,8600 13, D00 1B 00 12,8500 12,800 73,500 '
Tatal 79,255 71,705 73,460 74,980 76,980  3,76,330
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T. MICROBIOLOGY AND PLANT PATHOLOGY

(i The science dealing with biological activities, . . .
of microbes as applied to agricultur®@ is known as, micro- o
biology. Plant Pathology deals wifh study of diseases in
plants caused by microorganisms.

T.2. The change in ecosystem changes the environmental
conditions of the soil like submcrgence, exposurc, chemical
and physical properties of soil. These changes will

modify the type and quantity of the microbes in the soil.
These changes may modify the flora, The changec in the flora
may stimulate development of new and uncommon varieties of
pathogenic microbes, which in turn meys cause a variety of
discases now not prevalent in the area., It will not be
possible to predict the exact impact on non-saline conditions.
The change may be gradual and no immediate flaring up of
discases can be cexpected, However microbiological investi-
gations of thesc soils periodically over a few years will
help to throw light on the nature of changes undergone by
the organisms as a result of the changes undcrgone by the
soil during the same period., For a study of such changes
the following projects in microbiology are suggested.

Ts2e Study of the microbial population of the soil
: and water in relation to the crops grown

In future attempts will be made to grow two crops
of paddy and a third crop of lcegume in the Kuttanad area,
It is well-known that the crops grown will have their effect
on thé microbial population of the soil., Hence areas
reprcsenting the karapadam, kayal and kari lands will be
marked out and soil and water samples collected at regular
intervals, Qualitative and quantitative estimates of the
organisms in these soils and water will then be carried
out. The effcect of soil depth and the fluctuations in
water table will also be studied. Further, studics will
also be made of the rhizosphere and phyllosphere organisms,

Tothe Study of nitrogen-fixing organisms in Kuttanad

There arc several species of organisms
including bacteria, as wecll as algae, which enrich the soil
by the fixation of nitrogen from the atmosphere, Sone
of thesc organisms can function only under aecrobic
conditions, while others can thriveeven under anaerobic
conditions, Some requirc a ncarly neutral soil reaction
whereas some others can live and function even under
conditions of high acidity. Hence it is considered
desirable and necessary to carry out a systematic study
of these useful organisms., ZFor this, soil samples will
be collected periodically from representative arcas and
nitrogen fixing organisms such as the azotobacter spp.
isolated, Detailcd studies of their morphological and
physiological characters will be made, ttempts will
also be made to preparc culturcs of the more promising
strains for the purpose of inctdulating soils which are
devoid: of suebh bapteria.



oD Study of the cffcet of pesticide and weedicide
residues on the soil microflora

It is obvious that thc pesticide and weedicide
residucs in the soil will have an adverse cffcct on the
S01l microflora, Experiments will thercfore be conducted
to study the cffect of the application of pesticides and
wcedicides on the organisms in the soil and the water,
The studics will be undertaken in farmers! fields in which
differcent plots will be treated with different plant
protection chemicals, as well as weedicides, Soil and
water samples will be collected periodically from the
treated and the untreated (control) plots. Comparative
studies of the microbial pPopulation of theme different
plots will throw light on the offect of pesticides and
weedicides on their lifc and activity.

7.6. Duration: The studies will be initially for a

v

period of five years,

7.7. Staff: The following stoff structurc is nceessary
for carrying out this study.

1. Assistant Profcssor —#550—1200}
2., Instructors (010-985)
: Fieldman/Lab.Assistant{230—385}

[
PPN —



Expenditure statement (Microbiology and Plont Pathology)

— - — - -

T st 2nd 5rd 4th Bkl Total
year year year year year
s, 5. - Bs. Bs. i3,

4. sssistant Professor (Is.600-1200) 1 11,405 11,840 12,245 12,750 13,240 61,480

5. Tngtructor (fs.510-995) 2 19,210 20,305 21,115 22,090 22,980 1,05,700

5, Pizld assistant (8. 230-385) 2 9.570 9,780 10,050 10,3520 10,630 50,350

| - 40,185 41,925 43,400 45,160 16,850 2,117,530

IT.Travelling allowances 5,000 51,000 5,000 5,000 5,000 25,000
111, Contiugencies »

1. Labnsratory cquipment 10,000 5,000 5,000 5,000 5 4 VOO 30,000

2. Béoks and periodicals 1,500 500 500 HIE . 500 3,500

2 Office furniture & Staticnery 6,000 2.y 500 25 500 2,000 2,000 15,000

4, Other contingenciles A, Out 5,000 5,000 B 00 5 s D00 25?009

Lotal o "22;550— 13,000 13,000 12,500 12,500 73,500

Grand total 67,685 59,925 61,410 62,660 64,350 3,116,030



8. AQUATIC BIOLOGY

B, 1 Aguatic Biology is tho science dealing with the
study of animal and vegetable life including micro-
organisms in the watecr,

B.2 Whon the flow of sca water is prevented by the
barragc the upper reaches will become a fresh water areca
and the whole cnviromment changes, This will have a marked
differcnce in the flora and fauna of the area, Migratory
aquatic fauna is prevented from entry and exit into or
from the area, The closure of barrage causces stagnation

~f the water and fauna and flora which depend on moving
water for their rcequirements for growth will be adversely
affected,

Bs3 The future of migratory fish, crustascans cspecially
pravms arc in danger in the area for which, as well as
other changes, detailed investigations on a long range
programme arc essdntial,

8.4 The shutting off of the saline water will flare up

the growth of the salvinia weed. Lack of movement of water
increases the toxic concentration due to insecticides
especially those in soluble pellet from, which may
exterminate the fauna in the narrower channels.

The following studics are proposecd.

Be5 Hydrographical studics in the Kuttanad region in
rciation to incidence and scasonal abundance of
plankton

Beb541 Six stations north »f Thanncermukkom bund and

aix stations south of it will be sclected for collection
of water samples and plankton, -Bimonthly collections will
he taken from cach station Surface temperaturc will be
recorded and if possible, reversing water bottle will
also be used for collection of water at different depths
and for recording bottom tempecrature, The water samples
collected will be analysed for the determination of
salinity, oxygcn content, pH, and nutrients such as
phosphates, nitrates and silicates. & study of the
plankton in relation to the physico-chemical properties
of the water for threc years will form data for arriving
at possible correlation on physico-chemical factors in
relation to plankton.

8eHe2 The investigation will be carried out by the
Senior Rescarch fellow with the help of a Junior Research
Fellow (Chemist), the technical assistants and fieldmen,

8.6 Investigations on crustaccans of the Kuttanad
region
Bebsl The prawn or 'Chemmcen! caught in large numbers

e 2l n T oV e vam,mmas i~ a~dadin adbkmcens 9 o
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'Kadal Konju!, Though called marine brawns, they migratg
into the lakes temporarily for short seasons and the
brawns which are found in the Kuttanad back waters are the
subnature adults of the marine brawns, They breed in the
Sea and move along the coasgt to enter the back-waters
wacre they scatter in search of shallow regions, which are
usec. for Punja cultivation of paddy. The inward nigration
of the young Prawns 1s concurrcnt with the breaching of the
bunds of the paddy ficlds, so that with energy flow tide
the prawns enter these fields in large numbers, They

feed on the decaying stumps of harvesteqd paddy, other
“rganic ocbrics and small aquatic wceds,

8047 By the cnd orf May, when the fresh wates from the
flooded rivers reduces the salinity of the lake water
considerably, the small prawns move away from the shallower
parts, Their reproductive orgars also show signs of
devel®pment and this pPhysiological change stimulates an
inner urge towards the seca, After an absence of some 9 months
the outwarg @lgration towards the sea begins, The maximunm
intensity of thig migration is obsecrved during October

and November, Subscquently the shoals become smaller and
snaller and cease altogether by the middle of 4pril, In
the sea they Srow rapidly till they reach a length of six
to seven inches,

Bebyd From the above it is cleap that there should be
9 barrier in the sake for the uninterrupted migration
f prawn larvaec into the back water ang the migration of
0¢ maturing prawns fronp the backwaters into the sega for
rc¢edinz, The effeet of the Thanncernukkon bund on the
010logy of thesge crustaccans will have +o be examined with
a view to finding ways ang ncans of conservation ang
managonent of thig fishery which brings in congiderable
1oreign exchange,

Ox B 9 One Junior Rescarch Fellow will carry out the
invessigation assisted by the fieldmen,

8.7 Survey of fish and fisheries of the Kuttanad region

1 Kuttanad possessed excellent fisheries nearly a
ecade ago, but year by year they have declined and important
o0od fishes which werc at one time found in Plenty have
almogt disappgared., The ruin of the Kuttanag fisheries is
largely duc tos (1) the cateching of fish during the breeding
and mizgrating seasons; (2) the destruction of the spawning
grounds, (3) the destruction caused by 'madavalag! during the
dewatering of paddy fields and (4) the destruction of ¢prg
and larvae ang perhaps also due to other manmade changes
¢Specially pollution, Twenty seven Specics of fishes have
been recorded from the Kuttanagd region by the Department
during a sSurvey of the backwatersm but as yet we do not have
dctailed accounts of their distribution, feeding habits ang
Spawning behaviour ang their reactions to the altered
conditions conscquent on thd construction of the bund, Exo$ic
fresh water fish will be introduced after careful study of



the ecology. (Eg. Carps, Catla, Rohu) The possibilitics
of using the insect pests as useful facd for Trogs

and fishes in special farms will also be triecd, BExperi-
mental fish and frog ponds will be formed in selected arcas
in paddy ficlds with suitable light traps for insects which
will form the food of frogs and fish, The possibility

of raising frogs and fish in this way will be tried-

= B One Juaior Rescarch Fellow will investigate
into this aspect and he will De assisted by the Technical
Asgistants and fieldnen

8.8 Study of the benthog °f the Kuttanad region
e85 1 The study of the benthos (the flora and fauna

of lake bed) of Kuttanad which represents the secondary
production and an igportant l:nk in the food chain of the
Kuttanad area will be examine: in relation to the general
tropic picture of the back-waser ecosysten, This study is
of great importance in relati n to the foed of both

prawns and fishes,

Bethy 2 Monthly collections of bottom fauna and bottonm
deposits will be taken from all the 12 stations selected
for hydrological and plahkton studies, 1In all cases the
botton deposits will be graded with the help of international
sieves and the calcium carbonate content and other

utrient components will be cxamined in relation to grain
of the substratum, The bottom fauna will be collected
cach of the stations with a beam trawl and dredgc,

>ial cmphasis will be given for a survey of the lime
hell resources of Kuttanad region, The stoppage of the
frce flow of salt water into the lake will have a nmarked
influcence on the breeding of Veloritta, Meretrix, aArca,

4
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Ostrea and Cyncna and ways and means of rcviving the
lime shell industry will be chalked out,

Batly Du This scheme will be carried out by 2 Junior
Research Fellows assistec by the fieldmen,

8.9 The problem of salvinia

8491 Salvinia, the ecxotic aquatic fern accidentally

intrcduced into this State, hus of late, become a very
sericus menacc paralysing wator transport, hampering
fishing and shell collectioh, preventing agricultural
operations and choking the turbines of generators in
ydro-electric projects, Drawing up all available
nourishment from the water in which they livc, these weeds
have laid wastc vast arcas of cxcellent fishing grounds
and paddy fielde, This weed ig in fact thrgatening the
very means of livelihood and the basis of econony of several
arcas of south and central Kerala., A4 large number of
organisms is closely associatcd with this floating fern
commanity including several species of fish which use then
as food,

S
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B 9.2 It is thercfore contemplated to examine the
various organisms which feed 'n this weed and also the
various conditions under which it lives. 4 detailed study
will be undertaken to study the effects of chemicals,
pesticides and salt water on the biology of this fern.

8.10 Staff

B

: This problem will bo worked out by a Junior Research
Fellow (Botany) assisted by tice Technical dssistants and
ficldmen

8.11. Expenditure statcmert

Purpose 1st year 2nd year3rd yecar Total

1., Onc Senior Rescarch

Fcllow @ fs. 500/ -p. 1 7,200 75200 7,200 21,600
2. Six Junior Regcarch
Fellow @ %.400/~p0m 28,800 28,300 28800 86,400

5. Two Technical
agsistants @ R.250/~p.n
4. Two Fieldmen @ Rs.175/-
P.lt. 4,200 4,200 4,200 12,600
5. Hydrographic eduipment,
dredgers, trawlers and

6,000 6,000 6,000 18,000

6 Nos.microscopes. 1,770,000 25,000 7,000 1,3%2,000
6. Chemicals and
glassware 10,000 10,000 10,000 30,000

7. Collection charges
including hire charges

of Boat | 2,000 10,000 10,000 32,000
8. Travelling allowande 5,000 5,000 5,000 15,000

9. Unforeseen
contingencic s 5,000 5,000 5,600 15,000
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9. HYDROLOGY 4ND GROUWND WATER
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I This subject deals with study of smrface and ground
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9. 2 The availability of water of Proper qualities in
proper quantitics at the proper time is essential for the
proper growth of the plants. The soil shall contain water

in optimum quantities for utilisation by the plants, If

Tthe water level in the soil ig tsoo low or to0 high the plants
nay wither or decay as the case may be

U When the water level in +he wator courscs changes
due to the changed conditions tho availability of water

for the root to get at the water nay ve difficult or may be
submerged, In both cases the plants wey be adversely
affected and damages will be caused in the whole areca,

9.4 By the lowering of watcr level duc to the abscnce of
in~-I1low both from the upstream and from down stream, drought
conditions may prevail which has to be irmediately rectified
by finding alternate arrangement for in-flow of water into the
arca to raisc the water level, During 1975-76 the Thanncermukkon
bund was closed during the crop seasgon. The in-flow fron
The rivers dwindled during summer., So also the inflow due

te tides also was completely cut off, so ruchi so the
>vaporaticon and evapo-transpiration from the water-surface
and field could not be compensated, 4s such the water

1

level nad gone down considerably, The adverse cffects
observed and possible are:-

Gadlsl Lowering of water level in the woter courses to

such an extent that nagigation of country boats in the smaller

volar courses werc rendered impossible,

Folhs & The movenent of water was comnpletely stopped. This
auged the salvinia and other aquatic plants to remain in one

place and multiply fast rendering chocking up of the narrower

canals,

Yuded The usual practice in Xuttanad is to dump wastes into
the water courses, Human refuscs (sewage) and other

waste materials when deposited into the water courscs remained
there itself po luting the area and atmosphere, So also

the water containing dissolved insecticides when pumped out

or drained into the water courses renained stagnant and
increased the pollution. The reduced quantity of water duc

G0 lowering of water level also increased the concentration,
The local people who were using this surface water for bathing
washing ete. found it difficult +o live with it., It is
reported that in some placcs fish also died in large numbers
due to the toxicity.

(O]

ter in surface wells also nay get polluted
tion of the watcr.

!

9.544 The wa
duc o the pollu

Dl s 5 The lowering of water levels will lower the water
Llovels in surface wells which may, due to higher concentration
of galt in lower layers, render the well water more saltish,
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wiin G The sub soil waber level in the elevated land in
Kuttenad and upper Kuttanad will go down affecting the
perennial and seasonal crops. I[n some of the padasekharams
it was not poesible to let in irrigation water by gravity,
instead had to be 1lifted by sowe methods, In Upper Kuttanad,
dag To lowering of subsoil watcr, the plants may not get
ot water in their rodot zonc. This may necessitate alternate
irrigation facilities.,

Fodke'l Bue tc stagnation fin: sediments may settle down
and siltation of ﬂtp“ courses is possible., But the rate
will be very slow to sffect the nagigation etc.

et There way be other Lf”ects due to the change in
the hydrological aspests due Lo the changed COHstlOHS.
There ig a prOpoUu] tc direos Wutﬁr from Movattupuzna river
during summer to Kuttcnad area through Vadayar and
p7knbrtﬂb¢u. This will help to IGUuLatL the water level

in Kuttanad,

9,5 411 the abova agpects reduire detailed study.
The studies can be broadly classified as:
. Water _evel wariations
. Quantizy of water to be diverted from
Moovatsupuzha rirer
3, Ground water charges in higher ground in and
around Iuttanad.

4, Other ccnnected natters,

9,6 The studies shall be conducted continuously for
at lecast five consecutive years and later continued in

3
v
some aspects. Therc is already some data being collected
by the Irrigation wing of the ».W.D.

9,7 Staff and cluipment

The Bxecutive Enginecr, Irrlgat*on Division, Alleppey
may direct the studies. Following additional staff may
have to be posted to asgsist nia,
1, Assistant Engincer ks, 560-1100) -1
2. Junior Engincor (%.465-775) -2
%, Overseer, Gr.IT (B&,255-455) ~ 2
4. TLascars (R.196~265) - 4

Self recording *uawe (25 Mos) will have to be installcd
in the Kuttanad areca,

,/f
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10, CONCLUSION

s g e e e

10,1 Detailed research programmes for the stady

of changes cffected by the change in eco-system, and to
evolve remedies for the adverce effects if any have bgen
formulated and explained in the preceeding portions of
the report, The rescarch programues have to be located
at Moncompu, Where there is a research cum cxperiment
station under the Kerala 4gricultural University.
4dditional facilitics will be provided in this station
for the efficicnt research worksto be done as per this
report. |

1E = The works done by scholars in each discipline
shall not be a waste, and shall not overlap, To avoid
such things and to give propcr direction and guidance a
Coordinator for the rescarch programme is essential, A
person which technical exccellence and administrative
experience and maturity will be most suitable. I suggest
that a Senior Professor with an inquisitive mind and
capacity to do hard work will be suitable. & Professor
is suggested because the Professor will give technical
guidance and  direct the research,

10,3 To assist the Profegsor a small staff, say
Stenographer, a Clerk and a peon will suffice., There should
also be an advisory Committee consisting of experts from

21l disciplines to advise hin, The success of the scheme
will depend on the ability of the Coordinator,
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