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FOREWORD

With an annual precipitation rate of 3000 mm, 44 rivers, chains of water 
bodies, reservoirs, tanks, ponds, springs and wells, Kerala continues to be one of 
the wettest regions in India. However, the State is frequently facing severe drought 
followed by acute drinking water scarcity for the last three decades. Proper 
management of water resources of Kerala would certainly make the situation 
better. For ensuring food and nutritional security of our ever increasing population, 
adequate water supplies need to beTnade to match the actual water needs. Since 
the scope for expanding arable land is rather limited, it becomes imperative to 
make the best possible use of availab^ natural resources, namely soil and water 
and to produce maximum from unit area per unit quantity of water.

Water demand for irrigation is determined by the requirement of water for 
agricultural production.This in turn is linked to the water use efficiency, determined 
by the type of irrigation water application, farming practices, as well as productivity 
of the land. Investments in the water sector have primarily been carried out to 
secure the country's food production, mostly through the development of new 
irrigation projects, soil and water conservation programmes and more recently 
also through the implementation of new irrigation technologies such as drip and 
sprinkler irrigation.

Agriculture is the major consumer of fresh water sources of the country and 
it is seen as the main factor behind the increasing fresh water scarcity. The 
utilisation of surface water resources for irrigation was 83% of the total in 2010, 
whereas the utilisation for domestic use, energy development and industry was 
only 4.5%, 3.5% and 3.0% respectively. In this background, water harvesting, 
conservation and judicious use of available water assume great significance. 
Though technologies for scientific agricultural water management were developed 
for different crops, they remain scattered and were not being adopted properly 
due to lack of awareness on this. At this juncture, this document will be of much 
use to the researchers and planners for their future endeavours.

The authors have collected and consolidated systematically the basic studies 
related to water resource management, conservation and utilization and the salient 
findings on water requirements of different crops. I congratulate the authors for 
making such a great attempt. The efforts taken by all the scientists and research 
scholars of different organisations of the state who have contributed significantly 
to bring out the review are well appreciated.

Prof. (Dr.) P. Rajendran
Vice Chancellor 

Kerala Agricultural University



PREFACE

Up to date knowledge on different aspects of land and water resources is a basic 
need for optimum management and utilization of the resources. These have to be studied 
in terms of potential, present utilization and future requirements. Similarly, data on water 
requirement of different crops will assist the planning and development of irrigation projects 
and to identify potential areas for water conservation, enhancement of water productivity 
and for additional water resources development. Although Kerala Agricultural University 
and other State Organizations have taken up a lot of works in irrigation water management, 
all the information remains scattered. Hence the findings of basic studies related to irrigation 
water and the data on water management for different crops during the period from 1972 
to 2015, available at different organizations like Kerala Agricultural University, Centre for 
Water Resources Development and Management, Central Plantation Crops Research 
Institute etc. have been collected and compiled to form this data base.

The contents have been divided into two main chapters - The basic studies and 
Water Management studies for different crops. In the chapter on basic studies, the results 
of various studies conducted with regard to water resource management, conservation 
and utilization have been included. In the second chapter, the water management practices 
for different crops recommended by Kerala Agricultural University and other salient findings 
by researchers on this aspect are incorporated. Some useful information/data required 
for computation of water requirement are also given as annexure.

We hope this data base will find use for reference by students, research scholars, 
planners and scientists working in this field. Future studies can be planned based on these 
and new technologies developed effectively for the development of innovative farming.

The authors acknowledge the Director, CWRDM, Calicut and the Director, CPCRI, 
Kasaragod for providing the research results of their organizations for inclusion in this 
compilation. We thank. Dr. T. R. Gopalakrishnan, the former Director of Research, KAU 
for his valuable suggestions and guidance in this venture.The financial assistance by Kerala 
State Planning Board is also acknowledged.

Authors
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Chapter - I

BASIC STUDIES ON WATER MANAGEMENT

Soil moisture characteristics of different soils
Soil moisture characteristic curves were developed for major soil types of Kerala 

nameiy, laKritc (Thulasidharan, 1983), alluvial (Prameela, 1984) and red (Mathew. 
1985) soils. Moisture retention studies on 2 mm sieved soil were made ai 0.3, 1.0, 
3.0, 5.0, 10 and 15 bars using pressure plate apparatus. Prediction equations were 
developed to predict moisture percentage at 0.3 and 15 bars from organic matiei 
content and textural constituents of the sieved soil.

1. Lzterite soil

The moisture content at field capacity (FC) and permanent wilting point (PW P) 
levels were 25.2 and 19.4 percent respectively.
Moisture percentage at 0.3 bâ s
Y, = 80.988 + 0.7647X, - I.1465X, i 1.2407X, + 0.8974X, + 0.9429X, (R ? = 0.38) 
Moisture peicentage at 15 bars
Y, = 12.9880 0.3575X, + 0.4033X, + 0.5214X, + 0.1344X4 0.2714X, (R 2 = 0.31)
Where, X, Organic carhon content (% ); X, Clay content (% ); X, - Sih \w..#; 
X t - Fine sand (% ); and X  Coarse sand (% ).

2. Alluvial soil

The overall mean of FC was 25.8 percent and PW P 13.9 percent 

Moisture percentage at 0.3 bars

Y, = 10.3387 + 0.3405X, + 0.30I0X, * 0.0030X^-0 II70X, i 0.0170X^R’ 0.87) 
Moisture percentage at I 5 bars

Y ,-  14.11 f-0.4309X] + 0.4198X f 0.1575X, +■ 0.1547X, 1.005M X iR 0.11)

3. Red soil

The overall mean of FC was 10.45 percent and P W P  7.7S percent 
Moisture percentage at 0.3 bars
Yj 1.9228 i- 0.2920X, I- 0.3I71X, t 0.002X, * 0.0IK6X4 * 1.393X, (R 2 - 0.87) 
Moisture percentage at 1 5 hars
Y 19.8020 *-0.0552XI • 0.0352X, 0.1938X, 0.2064X, » 0 0I635X, (R : = 0.31)

1



The hydraulic evaluation of canal network, evaluation ol ' IM-uU ... in..,.emJnt 
methods and testing, evaluation and demonstration ol improve wa ^
practices were done in the command area ol Kuttiadi inigation piojec 
ci.nl. l ‘)8b). The seepage loss was found to be the m in im u m  111 I u, cana e 
evaluated. However, percolation and seepage losses accounted ur D' 10 0
water loss in paddy fields. The right hank canal, leit hank canal an v * r 
canal were observed to convey 12%, (>h% and 69% ol the t-signt lsciujg 
respectively. Majority of the areas al the tail reach oi the command area 
to receive only 00% ol the irrigation water requirement

Hydraulics of border strip irrigation
The hydraulics of border strip irrigation in nearly level land? weie studied to 

utilize the rice fallows for cultivating other crops in summer months. I he study 
revealed that the discharge rale of 21/s/m and the inflow' culofl length ol 77 /u ol the 
strip length are optimum for uniform distribution of w ater. I he depth ol irrigation 
could be limited to 5cm even in soils having high rale of infiltration. The 
recommended width and length of border strip are 4-6m arid 45m respectively. I he 
borders are to be laid in the direction of natural slope (Visalakshi K .JJ. ajid George 
T.P, 1987).

Hydraulics of K A U  Drip Irrigation System

The study w'as done with the objectives of finding oul the variation of emitter
flow' rate due to frictional loss and to determine the ellect of pressure head and the
effect of distributer on the flow' rate and to develop standardized chart and design
procedure Tor 1CAU drip irrigation system. In this, hydraulics of micro lube emitters
were studied by using different lengths and diameters of micro lube. It w as observed
that the discharge rale was higher from the system with distributor than that o f the
micro tube having the same length. Clogging was higher in 1mm tube than others. 
(Susan Cheriyan, 1988).

Conveyance loss in irrigation channels

In surface irrigation. lire conveyance loss of waicr is considered as ihe mayor 
imped,men m achieving imgauon efficiency. Hence a sludv on different iinina 
materials like bnck pointed in cement mortar, polythene sheel and cow duna mixed

and economics. The seepage loss, n unlmed channel was esiimared to he 1 10 |D m  m- 
which corresponded to 88.5%. The polvthene sheet rp m n ^  .r. • : . ’
less durability. The clay cowdung mixture was also n «  d S I “ « e" S

Integrated water management in the command area of Kiitliadi ii rit*aiion project



brick lined channel was found to be more economical with regards to durability and 
maintenance cost (A IC RP 1984-96).

Ev aluation of effective rainfall under different land uses

The effective rainfall was quanti Tied under coconut, tapioca and rice-based land 
use s>stems employing both lysimetric studies and climatological approaches (Rao, 
1989 and Rao et.al. 1988). From lysimetric studies at Calicut, the effective rainfall 
was found to be 66% during September to December, 77% during March to May and 
43% during June to August under a coconut land use system. The corresponding 
values under a tapioca land use system were 36%, 58% and 46%. The effective 
rainfall for rice was 85% and 100% respectively for the 1st crop (May to August) and 
2nd crop (September to December). From empirical calculations using climatic data, 
the effective rainfall as percentage of mean annual rainfall in a coconut-based land 
use system during SVV monsoon (June-Seplember), N E  monsoon (October- 
December). Winter (January-February) and hot weather (March-May) for Calicut 
was found to be 13%, 58%, 100% and 43% respectively. The corresponding values 
for Paiakkad were 24%, 46%, 100% and 70%; for Kochi were 15%, 34%, 79% and 
40%; for Alappuzha were 17%, 29%, 72% and 35%; for Thiruvananthapuram were 
39%, 39%, 72% and 50%, and the mean values for the State were 22%, 41%, 85% 
and 48%. The mean crop coefficient (Kc) computed using Penman, Radiation, Blancy 
Cridie and US Class A pan methods were 0.54, 0.59, 0.73 and 0.63 for coconut and
0.34, 0.38, 0.46 and 0.40 for tapioca respectively.

Development of rational formulae to predict the advance and recession flow in 
border irrigation method

This investigation was undertaken to develop the predictive relationship for 
water front advanc j  and recession in field borders with cowpea as a lest crop. Border 
strips of 2 m width and 40 m length were used for the study. The strips were laid out 
on 3 different slops (0.4%. 0.3% and 0.2%) and stream sizes of4 lps, 3 Ips and 2 Ips 
per meter width were used In irrigate the strips. There were 9 treatments, each 
replicated twice The study concluded that the treatment with 0.2% slope and 4 Ips 
per meter width stream si/e showed the best uniformity of irrigation. Multiple 
regression analysis was done and rational formula to predict advance and recession 
times were developed from the results (Mary Regina, 1992).

Effect of land use on water yield from small agricultural water sheds of 
VVcstern Ghats

Hus study was conducted to assess the effect of land use on water yield from 
small agricultural water sheds of Western Ghats of Kerala. For small watersheds
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.i . ii>,I fu r ill** stludv. I J i l l t i v n l  
p lan ted  w ith  cash ew , rubber, c o l lc c  and lea w e re  sc e t  _ ^  ^  ^  ^  ^

geoinorphologic characteristics ol the walcisu.J:. « i  «■  ̂ ^  impt,mlL;i|.jk.
study leads to the conclusion that the ..initialed .a llic va|foy portion ol the
layer ami t o i l  Hows laicnillyllnuuglillje sol j  co„ cliule,l ,ha,
walcrshoh it samralas .he - I  Um sma|| agricultural
Luiil iLiC has no signilicanl died un water yidd Ir > ■ 1
watersheds of Western (ihals of Kerala * Abdul Hakkim, - F
Inr»tr;*Sion and >vV. r adv intr studies uml^r s a i f u r i o w  irrigalio

I his experiment was conducted with me objectives of studying the n.fihiation 
and water advance characteristics under surge flow lunow imgation system, to 
compare the system with continuous lluw and to select suitable management 
parameters for the sandy loam soil of the area. In this, continuous flow w a, conpued 
with surge flow' ofcycle ratios 1/2, 1/3 and 2/3 with cycle limes 6, 9 and 7.5 minutes 
for discharges of 1.3, 1.7 and 2.1 Ips. It w'as concluded that surge How is advantageous 
compared to continuous flow' in the sandy loam soils of the area under study and 
suigiim with cycle ratio 1/3 with a discharge of 1.3 Ips was chosen as the best out of 
the selected treatments of the study (Rema, K. P. 1993).

Modification and evaluation of master control unit fordiffeicht irrigation system

This was performed to evaluate 2 pop up sprinkler head (full and quarter 
circle). A master control w as modified for the automatic controlling of imgation by 
pop - up sprinklers, micro sprinklers and drip imgation system. The ON and OFF 
period for the pop - up sprinklers and the micro sprinklers were 3 minutes and 57 
minutes respectively and 10 minutes and 50 minutes respectively for drip system. 
The master control unit is an effective means for reducing human supervision 
(Udayakumar, 1994).

Impact of irrigation in homesteads

The results of a Held study on the impact of irrigation in small household plots 
of Thnssur district indicated a higher cropping intensity in irrigated a>-eas Farmers 
adopting irrigation were also found to use modem technologies to a comparatively 
higher extent. The productivity of crops, benefit-cost ratio and labour utilization 
was higher m irrigated gardens. Some of the constraints identified in irrigation are 
lack or assured imgation water supplies, erratic supply of electricity and voltage 
problems, low water table and financial di IT,cullies (Indiradevi and Geeihakutty, 19961.

Impact of C A D A in  Neyyar and Malampuzha irrigation projects

The impact of CAD A programmes in Neyyar (N IP , and Malampuzha (M1P)
imgation projects were quantified with respect to wa er avLa v rp 10 water a\ ailabihty. potential versus

4



actual area utilized, socio-economic aspects and agricultural productivity. The 
performance efficiency of the projects ranged from 0.6 to 1.4 under N IP and 0.83 to 
1.15 under MIP. There was significant increase in the performance efficiency after 
improvement in the physical system under National Water Management Programme. 
The seepage losses in the field channel ranged from 10 to 40%. The conveyance 
efficiency was higher in lined field channel. The actual area utilized to the potential 
created was 46% and 78% at N IP and MTP, respectively. Social survey indicated 
better performance of the project after introduction of CAD programme (Varadan 
et.al.. 1998).

Effect of soil solarization using L D P E  mulch on moisture conservation and soil 
temperature variation

In this experiment an attempt was made to study the effect of soil solarization 
on moisture conservation and weed control. Two thicknesses of transparent 
polyethylene (0.05 mm and 0.10 mm) and three durations (30 days, 40 days and 50 
days) were used for the study. Bindhi crop was sown in the plots after solarization 
period. It was observed that solarization had significant cfTect in lowering the weed 
count as well as the dry weight of weeds for around 5 months after the period of 
solarization. The yield of bindhi was higher in the solarized treatments. This may be 
due to the drastic reduction in weed count and dry weight on account of solarisation 
(Anu Varghese, 1997).

Effect of different types of mulches on growth and yield of drip irrigated 
vegetables

The experiment included two types of irrigation methods (drip and surface), 
two colours of plastic mulches (black and transparent) and three levels of irrigation 
water ( 1.0 v. 0.8 v and 0.6 v volume). It was observed that all treatments with black 
mulch increased the yield. Drip irrigation with 0.8 v volume of water and black 
mulch gave 76.5% more yield. Most of the treatment with transparent mulch reduced 
the yield. In drip method 0.8 v volume of irrigation water level was the best. Drip 
along with mulching in summer vegetables can reduce the cost ofcultivalion through 
efficient water management, also the area ofcultivation can be increased with available 
water in water scarce areas (( iilsha Bai, 1997).

Optimal cropping pattern for the better utilisation of minor irrigation schemes

A monthly irrigation planning model was formulated for determining the optimal 
cropping pattern in an existing lift irrigation scheme. Study deals with the use of 
linear programming technique for obtaining an optimal cropping pattern for a 
command area by the conjunctive use of surface water. The model is found very

5



flexible to alter the constraints or add anymore constraints aceoidiin: 1° 1 11 I 
makers decisions from time to time based on socio - economic consiitM  
(Bindu, J. 2000).

Optimal water use and cropping pattern f o r  T h r i t l i a l a  regulator i u i i i  brie g  

project

This study has been undertaken for a regulaior-cum-bridge al Ihrithala, I alakkad 
with the specific objectives of determining the optimum water allocation ol t »t 
reservoir for meeting various demands on it anti obtaining the optimum cioppmg 
pattern for the command area. A linear programming model was operated to optimize 
reservoir operation. Using irrigation allocation from this model anoihei linear 
programming model was formulated to obtain the optimal cropping pattern lor the 
command area. The optimal operation plan with the incorporation of additional 
objective was found to be more socially acceptable and economically viable. The 
optimal cropping pattern showed that there is more than 100% increase both in the 
net benefit as well as in the net area irrigated (Sarilha. I:. K, 2001)

Performance evaluation of micro irrigation devices

In this experiment a total of 30 micro sprinklers were evaluated. The performance 
parameters used for this purpose were uniformity coefficient, coefficient of variation, 
distribution characteristics etc. It is generally concluded that only the manufactural 
data should not be taken into considerations while selecting the irrigation devices 
(Jacob Bijo Daniel, 2003).

Wetting front advance under surface and subsurface drip irrigation

The wetting front advance of soil moisture under surface and subsurface drip
irrigation for drip emitters o f2 ,4, 6 and 8 Iph were studied (Visalakshi. et.a i, 2004).
An inverse relationship was observed between discharge rate and area wetted. The
lower the discharge rates, the wider were the area wetted and vice versa. The subsurf ace
application (30 cm below) resulted in increased soil moisture content of 3-4% at the
point of application, compared to that of surface application. The following
mathematical models were developed relating the horizontal and vertical water front 
advance and the rates of discharge.

Surface application:

X  = 0.2083q2 - 2.8475q + 38.225 (R 2 = 0.8885)

Y  = - 0.0812q2 - 0.6025q + 29.775 (R 2 = 0.9712)

6



Sub surface application:

X = q: - 14.15q -r 79.5 (R 2 = 0.998)
Y  = - 0.06875q: + 4.925q + 34.75 (R 2 = 0.9958) 

where,
X  = horizontal distance from the point of application (cm)

Y  = vertical distance from the point of application (cm) and 

q = rate of discharge (lph)

Ground water conserv ation bv sub-surface dvkes

A feasibility study of sub-surface dyke for tapping ground water was undertaken 
at the Aromatic and Medicinal Plants Research Station, Odakkali, Kerala Agricultural 
University under the Swedish International Development Agency (S ID A ) assisted 
ground water project during 1988-89. The dam was 75m long and constructed in 
brick masonry, the catchment being 1.2 ha. Black polyethylene sheet was also provided 
in the upstream side in front of the dam to test its feasibility as an alternate cheaper 
material to the co->tlv brick masonry and also to augment the impermeability of the 
dyke. The static water level and the draw down during pumping observed in the 
observation wells in the upstream and downstream sides of ihe dyke and that in 
between the plastic sheet gave promising results with respect the leakage preventing 
qualities of brick as well as the plastic sheet. The harvested water is being utilized 
for irrigating coconut palms of the station through drip system. The facts that no 
water was available for irrigation al the site before the construction of the dyke is 
more than an indication of the suitability of this system for conserving ground water 
especially in Kerala with iLs unique topography having hills and valleys (Visalakshi, K.P. 
and Noble Abraham, 2005).

Suitability of soil moisture measuring equipment for Kerala soils

Various soil moisture measuring equipment were evaluated under different soils 
for identifying the appropriate equipment for Held use. Tcnsiomctcr and Gypsum 
block methods were evaluated in fore it loam soil, laterite soil, riverine alluv ium, red 
soil and coastal sandy soil. The instruments were installed in different soils filled in 
large pots and their soil moisture readings were compared with readings of gravimetric 
methods ofsoil moisture estimation (Shamla Rashccd c7.r//.2006).

In forest loam, laterite soil, riverine alluvium, red soil and sandy soil, the 
tensiometers could read upto 17.5%, 21.7%, 13.7%, 19.3% and 1.5% soil moisture, 
while the gypsum hloek could read upto 14,8%, 18.2%. 16.4%. 19.1% anti 1.2% 
respectively, fhc wilting points of the respective soils were 12.6%, 16.8%, 11.8%,

7



18.4% and 0.9%. The statistical analysis ol ihe data readmes
significant correlation between gravimetric soil inoistuit an t . . UJ |u.lWeen
in d i f le ren t  soils .  In the  case ol gypsum  block, there was signi icai J1 latcriie soil
gravimetric soil moisture and instrument readings only m oies 
and red soil.

Action research on on-farm w ater m anagem ent lor pnd 
farmers’ participation

The objectives of the project were to study waler use efficient') uf pa  ̂
channel to field method of irrigation, identify laclors that will promote a u|.  ̂
the water management practice among tanners and to demonstrate t ie imga 
method among the farming community. During 2000 summer season, irrigation was 
provided using fcrrocement irrigation channel lor paddy m a selected larnici s p ot 
under Kuttiyadi irrigation project in Kozhikode district. I he study has show n a w ater 
use efficiency of 1.4 kg/mm under channel to field irrigation, compared to 
1.2 kg/mm under field to field method. I he total quantity ol w ater used lor the n r igated 
paddy crop under channel to field method wfas only hall of that used under field to 
field imgation.

Infrastructure assessment of Ichannoor sub distributor, which cum eys water to 
the study area revealed its poor condition, leading to water loss through seepage and 
leakage to the order of 0.0115 m7sec/300m length of the canal. This can act as a 
disincentive in motivating farmers to adopt improved water management practices 
like channel to field method. The study has showm that only 12%  farmers w ere aw are 
of scientific irrigation scheduling for rice, while 73% farmers reported awareness on 
channel to field method of irrigation, 53% farmers agreed that channel to field is 
better than field to field method, primarily because of better water management 
through this method (Sandhya Reghunathan et.al, 2006).

Technological and institutional interventions in rainwater harvesting in Kerala

Studies were conducted to assess the efficiency, durability and acceptability of 
different types of roof catchments, storing capacity of different types of storage 
structures with respect to quality of water by establishing different rain w'ater 
harvesting structures at K A U  campus. The runoff coefficient of sloping aluminium 
sheet roof was observed as 0.91 and that of fiat RCC roof slab as 0.73. Water quality 
analysis showed that the physico chemical parameters of rainwater stored in all types 
of storage structures were within permissible limits as per the B IS  even after six 
months of storage, where as the microbial analysis showed that the water stored only 
in ferrocement tank and lined underground w'ater tank w'ere free from e-coli colliform 
bacteria and streptococcus. The fenrocement tank and lined (750 micron H D PE sheet 
with food grade) underground tank could be recommended as rainwater storage
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structures for drinking purpose and lined pond (with 300 micron geo membrane, 
covered by 75% shade net on top) for irrigation purpose. The evaporation loss from 
lined pond could be reduced upto 50% by providing 75% shade net on top, compared 
to the pan evaporation. An additional area of 0.8ha. could be brought under cultivation 
using rainwater collected in a renovated pond at the seed farm. Covering soil by geo 
textile and growing grasses like kpotha’ and ‘cenchrus’ resulted in maximum runoff 
with minimum sediment transport (Visalakshi, 2007).

Feasibility studies on the use of precision porous pipes for subsurface irrigation

The experiment was done to check the feasibility of using porous pipe for 
subsurface irrigation. Porous pipe works at low pressure and low volume. It allows 
the wetting of large areas with small water sources. The type of soil in the study area 
was sandy loam with bulk density of 1.6 g/cc. This study concludes that the water 
use efficiency was highest in the treatment with sand envelop and paired row planting 
at the depth of placement 20 cm. The water use efficiency of drip irrigated treatment 
for double paired row' planting was higher than that for porous pipe irrigated treatment 
(Eugine Spicer, 2007).

Standardization of design criteria of K A U  Micro sprinkler

• A low cost micro sprinkler head, originally named as bubbler head wras 
developed at the Agronomic Research Station, Chalakudy (KAU , 2006-11). In 
this, water is delivered through a network of main pipes, sub mains and laterals 
and falls as a circular spray through these sprinkler heads. It is a unit in between 
drip and mim-sprinkler systems, very simple in design and clog free, ensuring 
complete wetting of the basin area of the crop. The design criteria of the above 
sprinkler head, named as KAU  Micro sprinkler was standardized with two 
models of 8 mm and 12 mm LD PE  lateral pipes for better application and 
distribution efficiencies as follow's:

Diameter X mm 12 mm
Length 5 cm 8 cm
Noz/lc si/e 1 mm 1 mm
Pressure required for working 0.3 to 1.0 kg/cnr 0.3 to 1.0 kg/cnv
Discharge rate 30-35 Iph 40-45 Iph
Wetting diameter 2IO-250cm 200-230cm
Height of riser pipes 30-00 cm 30-90 cm
Crops suitable Leafy vegetables, 

ornamental plants, lawn etc.
Vegetable crops, 
banana, medicinal 
plants, coconut etc.
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« .ii |nr semi automation ol 
Development and evaluation ol eahlegatton s>s........
surge irrigaion i mi in1 II l il'ill l< >11 111 I UN nW . V. a

A cablegaliou system fur semi atmm/anon u t mnniunr ol thi*I I n \ r  1 1 1  , I i n m  k ' A t  I ? 0 0 6 - l  1 ) .  I h e  mum > om pniiuii. 01 mi ,
developed (Visalaksh i, «?/ al.,2010. KA l -> > |usd mm m g inner 
system are a water storage tank, mam conveyance p p .mi.„ i ■■ i|,e
pipe with contemn.' -u.lc.s *  ... thy ou.e, pipe m l eve, armngut.'em .si . e
downstream side connecting both eiuN ol the innei pipe 1 noug "
the forward and reverse movement ol the lever, surge How s can e creal 
furrows (eight each on both sides) at a cycle ratio ol O.j O 1 e eye e time can 
selected based on the soil type. I he entire lurrow length could be welled by out 
surges. The moisture analysis al different points along the length ol lunuws e ore 
and alter irrigation resulted in an application efficiency ol 82 u and distribution
efficiency of 92. l°o.
Soil and water conservation aspects of zero tillage culti\ alion pr actices on hill 
slopes of humid tropics

Strip tillage is found to he the most efficient and sustainable cultivation practice 
on hill slopes of humid tropics. As a result of intensive biotic activity and increased 
organic matter content in the soil, reduced tillage methods improve infiltration and 
reduce runoff and soil loss. These methods make agriculture more sustainable It 
w as also found that stem flow and leaf strip is important parameters that influence 
erosion process (KAU , 2006-11).

Design, construction and performance evaluation of low cost, naturallv ventilated 
green house suitable for humid climate

Naturally ventilated low cost greenhouse made ol bamboo arecanut poles and 
covered with UV stabilized polyethylene sheets (200 micron) are found suitable for 
growing high value crops like capsicum, tomato, cabbage, cauliflower and cucumber 
round the year. An optimal design ol lowf cost greenhouse suitable for Kerala 
homesteads is gable shaped structure with a floor area of 75 n r provided with roof 
and side ventilators orienlcd in nonli-soulh direclion. The structure should have a 
ridge height of 4.35 m and gutter height of 2.25 m. The roof slope should be around 
30 , effective side yenttla.ton not be less than 30% and effective roof ventilation nut 
less than 9%. Ventilators should be provided with insect proofnel. The stde ventilators
should be provtded on etlher stde ol greenhouse a. the floor level and roofvemilators
should be provided at the ridge evel throuchnm ihn i„ u r * 
(KA U , 2006-111. length ol greenhouse

Hydro dynamics of porous pipe sub surface irrigation in medium soils
The water distribution pattern of porous nipes installed aut.

operating pressure of0.8 kg/cm2 was found out Thestudv , T u ™  Sstudy re\ ealed that porous pipe
10



installed at 22.5 cm depth, distributed water more uniformly in each horizontal layer 
compared to porous pipes installed at other depths (KAU , 2006-11).

Optimization of plant and lateral geometry’ for economizing micro irrigation 
(drip)

The economical analysis of different treatments with drip lateral spacing and 
plant spacing revealed that the treatment having a lateral spacing of 2.4 m and plant 
spacing of 30 cm x 30 cm gave higher benefit cost ratio and treatment with 1.2 m 
lateral spacing and 30 cm x 60 cm plant spacing gave lesser benefit cost ratio 
(KAU , 2006-11).

Optimization of field water requirements for efficient operations of wet seeder 
and cono weeder

Study for the efficient operation of drum seeder and cono weeder revealed that 
there should be 1 to 2 cm depth of water in the field. All the treatments using cono 
weeder both with and without standing water, gave significantly higher grain weight 
than hand weeding. Weeding at 20 DAS &  40 DAS using cono weeder and wfithout 
standing water gave maximum grain weight and treatment with standing water and 
hand weeding gave minimum grain weight. All the treatments without standing water 
gave higher yield compared to the treatments with standing water. Among the 
treatments with standing water, weeding at 20 and 40 DAS was superior to other 
treatments. Among the treatments u’ithout standing water also, weeding at 20 DAS 
&  40 DAS got higher grain yield. Analysis on straw weight revealed that, all the 
treatments without standing water was having significantly higher straw' yield 
compared to the treatment with standing water and hand weeding.

Both wet weight and dry weight of weeds for the treatments w ithout standing 
water was signific antly higher than the treatments with standing water. All treatments 
with standing water were having significantly lesser weed growth compared to the 
treatments without standing water. Weeding at 20 DAS &  40 DAS using cono weeder 
and without standing water have maximum weed growth and treatment with standing 
water and weeding at 15 DAS, 30 DAS & 40 I )AS using cono weeder have minimum 
weed growth (KAU, 2006-11).

Impact assessment of land use practices and studies on sustainable development 
in Western Ghats of Kerala

The project was implemented to evaluate the land use changes in Pampa and 
Achenkovil river basins and their possible influence on river flow and total water 
balance of Ihe watersheds. A decrease in lean flow is observed in these rivers over 
the years. I his is mainly due to the increasing water consumption for domestic

II



. ; n 11 .ird cultivation pattern hue show dial the 
needs. The analysis ol river flow, rai ‘ J  (() mceI ,]lL- water leqmiemeul <>|
lean flow and ground water storage is no s d eve lo p m en t measures aie to
,he area in summer monte. Kllecrive w a t e r r ^
be implemented here to main,ant the lean tow  ^  ,  ,K
also need to be developed based on Lr0* 1 ^  paddy. Now the cropping
existing irrigation schemes were planne fc ^  corresponding change
Pattern and ava.lab.hty of water fonm gau ncu,llira| production and to
in the irrigation system is required to impro  ̂ . .
uplift the socio-economic conditions ol farmers (K A  J

Grey water treatment using constructed wetland

The SCW  (Sub surface flow Constructed Wet land) system with < anna as 
macrophytes and fine river sand as filtering media is a good on site giej water 
treatment method for rural communities which can reduce liesh water demand and 
make waste water available for secondary water uses. Also SC W systems have gieal 
potential to reduce the health risk by avoidance of breeding places ol mosquito and 
other undesirable insects. Any locally available suitable macrophyte and lillciing 
media can be used in small scale SCW  system and effective treatment ol waste w'aler 
from households can be performed. Thus this can be an efficient means ol reusing 
the wasted precious resource of nature (KA U , 2006-11).

Hydraulics and field performance of a Novel M icro Sprink ler

The work was undertaken to study the hydraulics and field performance of a 
micro sprinkler developed by Mr. Avaran. a farmer of Malappuram District. It is 
made by fusing one end of a 3 mm diameter, 4 cm long LD PI: micro tube and making 
an incision just belowr the fuse end. Micro sprinkler samples of 4 different dimensions 
were used and tested for their hydraulic performance under 4 different pressures 
(0.5, 1.0, 1.5 and 2.0 kg/cnv). This micro sprinkler was found suitable to irrigate 
most of the perennial and vegetable crops. To solve the deficiency of this sprinkler, 
standardized micro sprinklers through plastic injection moulding was manufactured. 
The same sprinkler was evaluated for its field performance with the crop cucumber 
by ustng different levels of irrigation in R E D  design with 9 treatments and
1 ^ ; : ^  irrigation with paddy straw mulching was the best treatment. It 
was concluded that this s.mple and low cost micro sprinkler is very effective for 
most of the vegetable crops of Kerala (Soumya Rani, T. 2012).

production*1 ' ° ' V C° S' ° r8a,,,C fCrU8a,i0n f° '  kotnes.ettd vegetable

was
A three tier filtering mechanism and filtration nnv>~i r  . ,  . -
designed, fabricated and tested successfu l rully with different micro irrigation
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systems. The system was standardized with cow dung slurry. Quality of the organic 
filtrate was assessed and was compared with original form of manure. Studies on the 
discharge rates of filtrate through different micro irrigation systems were made and 
the discharge in organic fertigation wras found almost as good as that of imgation 
alone. All the micro imgation systems were successfully operated without clogging 
under organic fertigation (KAU , 2011-14).

Development of a filter system for roof water harvesting

A roof top rain water purification system with upward flow micro mesh filter 
and filter combination with sand and charcoal were developed and tested. The results 
showed that after filtration, the turbidity and suspended solids concentration was 
reduced by 81% for mesh filter alone and 85% when secondary filter combinations 
of sand or charcoal was used. All the filter combinations were also capable of reducing 
the EC values of the roof w'ater significantly. BOD test of the inflow and outflow 
water also showed considerable reduction of BOD in the outflow' w'ater. Coli form 
test revealed that raw roof water was having coli form bacteria, however, after the 
filtration, their presence was negligibly small. The study has proved that the micro 
mesh filter and the filter combinations with sand and charcoal are very effective in 
the purification of roof water and arc also very user friendly from the point of view 
of cleaning (KAU , 2011-14).

Soil erosion studies under simulated rainfall conditions in a lateritic terrain

A rainfall simulator was fabricated which could produce rainfall intensities 
varying from 8.16 to 8.80 cm/h. The uniformity of rainfall varied from 89.01 to 
92.70 per cent and the average drop size varied from 1.5 to 2.8 mm. A relationship 
between supply pressure and intensity of rainfall as well as intensity and uniformity 
of rainfall was developed. The soil loss and runoff was found to increase with increase 
in rainfall intensity and land slopes and there were no much variations on mnoffand 
soil lossal 6 to 10 per cent land slopes. Linear and quadratic equations were developed 
by regression analysis and by the 3D surface pint analysis and it was seen that the 
causative factors namely slope and intensity arc bearing direct impact on soil erosion 
(KAU . 2011-14).

Design, development and evaluation of an automated drip irrigation system

Under the study, two types of soil moisture sensors were evaluated out of which, 
one was developed as low cost soil moisture sensor based on electrical conductivity 
and the other was ofcapacitnnce type. The lowest value of electrical conductivity for 
electrical conductivity type sensor was 2.02 mS'rn in distilled water and highest 
value 2.4 at the 9.9 mS/m. At lower E( values, the data followed a linear relationship
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, , . . . . J im became nonlinear and all curiducm n\
and as the liC  values increased, the rclalio I > - capacni\i; senior loi di Ik-rent 
sensors followed the similar trend. In case o ,0||ilWCt] a |meai liend 1 he
concentrations of salt solutions (l-.C values) oras measured by sensor
lowest value o f electrical conductivity ° |  ^  i j , ^ ^ m S 'm- Il indicated ih.it
was 7.0 dS/»i it) the d,stilled water and « | r . ^  p, r l „ „ „ a „ e e
fht*n» is nn effect o f ihe electrical conduU iM t) ontlicrc is no c i il l i  oi that the electrical conductivity
Measurements in different sail solutions demons -.ceuraie Results. . . i-»ncnr m eas"r'jnienis were dLLUidiL. KebUlband capacitance type soil moisture sensor me •• , .

i i  i i e n  ̂»#i in r'i mill snecilic calibialion I_imiteu sciisoisuggested that there might be no need loi a son sp
? ?  ^ iril vi/hi-n I'iriie netw orks of soil moisture sensorscalibration requirements are important, when urge ^

are being deployed (Navaneeth Sharma. 2014, KA U , ~0 ll 14).

DRAINAGE STUDIES

A IC R P  on Agricultural Drainage-Studics at Karurnady ( cut re, K A U

The following conclusions are made based on the studies (Mathew ct. ul.. 2004)

• Inability to leach the soil profile due to inherent high water table conditions i 
the main cause for poor productivity of the kari soils.

• Full potential of N efficiency can be realized only in conjunction wiLh drainage

• The density of open drains is not adequate to get the desired sub soil leaching 
The open drainage density cannot be increased due to consequent loss u 
cultivable area and maintenance problem.

• The best cropping season depends on the quality ot irrigation w ater, the salinin
levels ol which arc determined by the movement of the saline waterfront Iron
the Arabian Sea. August-Novcmber is considered to be the best season fo 
paddy cultivation.

The efficiency of the indigenous drainage pump sets presently used is vers' lov
to t le tunc o 20  /o.The excess energy consumed for drainage pumping usinj
the present set-up is 6.7 million kwh, which is nearly 22% more than the aciua 
requirement.

The performance of clay tile drains are better than PV C  drains ev en thoui 
mean port opening area is more than in PVC  dminc ft, " ,
width of the PVC drains that are clogged duet n Z  “  *5 5  a aue to iron sludge deposition.
The equivalent hydraulic conductivity was n \c i .
influence of the outside water bodies and 0  nVs ’?  regl° n
the influence of the outside water bodies ‘n reg10ni- be-vor
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■ The drainable porosity decreased with mid-spacing water table heights and 
became almost constant at lower water table heights. The equivalent drainable 
porosity was 0.04.

• Hammad equation for thick layers was found to be the best suited for drainage 
system design for the area.

• Many of the crop growth parameters in the experimental area, particularly the 
grain yield and 100 grain weight was significantly superior to that of the control 
plot when subsurface drainage was provided.

• Drain spacing up to 30 m could significantly improve the productivity of the 
area.

• The overall increase in rice yield due to subsurface drainage is 1.1 t/ha over 
illdrained areas.

• Subsurface drainage could remove the heterogeneity in the soil chemical 
properties, which is the root cause for patchy crop growth and uneven ripening 
of rice crop in the area.

• The salinity in the soil could be controlled considerably by subsurface drainage.

• Subsurface drainage w as also very elTicient in leaching iron, sulphate, chloride, 
sodium, potassium, calcium and magnesium.

• The filter/envelope materials around the drains were not found to be an absolute 
requirement in these types of soils.

• The culture was found to be the most suitable of the varieties tested in kari 
soils under subsurface drainage with a maximum yield of 3.16 t/ha. It ŵ as 
observed that the fertilizer dose of 120:60:60 of N :P:K per ha and a seed rate 
of 100 kg/ha was found to achieve the highest yield.

• Economic analysis for a 100 ha farm revealed that subsurface drainage system 
in the region is economically feasible with a B-C ratio of 2.45, N PW  of 
Rs 5.1 7 million and IRR of 47%. The system can economically support if it 
can realize an additional yield of 0.41 t/ha from the present level.

Feasibility of channelling percolation water for irrigation

Studies were conducted at Agronomic Research Station, Chalakudy, Kerala 
Agricultural University to find out the possibility of channelling percolation water 
through subsurface drain for irrigating low lying tail end plots and estimate the yield 
of water and area commanded. The results indicated that the drainage waler collected 
through tile drains was sufficient for irrigating 3.646 ha of rice during rabi season 
and I 776 ha pulses and oilseeds during summer season (A IC RP 1984-96).
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WATER MANAGEMENT FOR t  HOPS

KICK
1 1 . , i k' I hi Siiiic i<ice is ihc ihumPaddy cuiuvaiion wab [>art oi the pruud culture • *

iinporianl cereal and siaple loud produced and consum ed in KliuIu ultun
rice bowl ol'Kerala because of rice cullivalion Thrissur and lJalahka art I it o ic o
places in the Slate where large scale cultivation i done Kerala ha ntai
under paddy cultivation and the proilutlion is about 5.OH 3 lakh lonnes (Fam g

Water management as per Kerala Agricultural I ni>eisit> lu ikagt ol I laclicts 
Recommendalions - Crops - 2011

Maintain water level al about 1.5cm during transplanting. Thereafter increase it 
gradually to aboul 5 cm until maximum tillering stage. Dram the watei 13 days bclore 
harv esL

In areas where water for irrigation is assured and where acidity is high, draining and 
reflooding every' 15 days is recommended In flood prone areas, aged seedlings of Mahsuri 
or other varieties recommended for waterlogged conditions may be planted I he dale ul
planting may be adjusted so as to avoid synchronization of the critical stages of maximum
tillering or heading with the usual flood period in the tract.

During the mundakan crop season, water level of 5 cm need not be maintained 
continuously afier the cessation of northeast monsoon, live centimetre irrigation once in 6 
days will be quite adequate for project areas wdiere water is assured.

For summer rice (in situation where the ground waler level is low, i.e., within 
1 m from the surface), 5 cm irrigation two days after disappearance of ponded water is 
sufTiciem instead of 5cm continuous submergence throughout the crop period

Irrigation schedule for rice under limited water resources

For summer rice under limited resources of water, phasic stress irrigation can be
practiced to the advantage of saving substantial quantity of irrigation water without am
significant reduction in yield. Aboul 20-30 percent more area can be irrigated with the
same waler resources by adopting any of the follow ing phasic stress imgation schedules
(Table. 1). Depending upon the schedule, water saving ranges from 24-36 percent of the
requirement for 5 cm commuous subm erge throughou, the crop growth. Omm yield 
reduction in the above practice is only 0.1 to 1.6 percent

Chapter—11
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Table I.Irrigation schedule for rice under limited water resources

Schedule
Stages

Rooting to max. tillering Max. tillering to heading Heading to maturity

Category 1 Continuous submergence Saturation point* Saturation point*

Category II Saturation point* Continuous submergence Continuous submergence

Category III Continuous submergence Continuous submergence Hair cracking of surface*

Category IV Hair cracking of surface* Continuous submergence Hair cracking of surface*

*Irrigation at 5 cm to be given at the stages marked

Experiments were conducted at the Agronomic Research Station, Chalakudy. (KAU, 
1978-2001) to find out the water requirement of rice during virippu (kharij), mundakan 
(rabi) and punja (summer) season and results obtained are presented (Table 2).

Table 2. Water requirement (WR) of rice (mm)

Virippu 
(97 days)

Mundakan 
(86 days)

Mundakan 
(94 days)

Punja 
(80 days)

Water used 473 629 557 830
Percolation Io->s 379 686 1805 893
Total WR 852 1316 2362 1723
WR/day 8.8 15.3 21.5 21.5

Other findings

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

The optimum irrigation scheduling for 
both short and medium duration rice 
during summer season at Pattambi was 
found to be intermittent irrigation 
giving 5 cm irrigation two days after 
disappearance of ponded water 
(DADPW) (once m 6 days), thereby 
saving 214 mm water which could be 
used Tor irrigating an additional area 
of 0.57 ha

KAU, 1978-2001 
Research Report. 
Directorate of 
Research. Kerala 
Agricultural 
1 Jniversity, 
Vellanikkara

Reena Mathew et.al. 
2005. Three decades of 
research on water 
management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.
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The irrigation experiment using drum 
w iliure technique showed that the
b c a a o a j ]  *itcT r e q u i r e m e n t  l u r  p a d d , .

w found to range from *0u-15 /m/r» 
The e.apo-irajispirai.on u! n-.c «*a: ol 
the order ol 35-5tj“ . of the *aicr 
requirement considering ail the
Mriisor.5

Irrigating paddv at aturation point and Annual Rcpon 
appUing N and polish fertilizer* in 3 11979-Ml i A \( PP 
sphb> at basal. 15 davs. and 3̂  days ’Aalcr Managcmefl 
after transplanting can be adopted for Agronomic P.cvcar 
medium duration ncc crop in Rabi Station. Cr i jj udv 
season fur optimum yields pp 92-94

A srudv to find out the optimum water 
regime revealed that imgatiGn for 
second crop nee can be w ithheld cv en 
up to 5 days after the disappearance of 
ponded w ater with onlv slight reduction 
in yield, but w ith considerable *iv mg* 
in irrigation w ater under shallow w dier 
table condition and moderate rainfall

5 cm irrigation at an IW CPE v alue of
1.0 upto 45 days I until the onset of 
monsoon) and thereafter 5 cm 
continuous submergence enhances the 
grain yield of dry sown rice raised 
during the first crop season.

From a study to determine the fertilizeri
management practices under different 
w ater management practices it appears 
that application of nitrogen in 4 splits 
is better under continuous flow sub
mergence where as 3 splits will be 
adequate under continuous stagnant 
sub mergence and under 5cm irrigation 
one day after the disappearance of 
ponded w ater.



In nee. 45 cm submergence adversely 
affected the yield of crop when 
flooding was given at 13 to 24 days 
after transplanting (DAT) and at 85 to 
96 DAT. However. 30 cm submergence 
at any of the growth stages did not 
affect the grain yield adversely.

In another experiment with 100% and 
75% submergence in rice variety Jaya 
at different growth stages for different 
period, 100% submergence for 2 days 
and above at tillering stage was found 
to significantly reduce the yield.

At panicle initiation stage, 100% 
submergence even for a day resulted 
in reduction in grain yield. However 
75% submergence at the above stage 
did not significantly afTect the yield 
upto 5 days of submergence.

Experiments were conducted to find 
out the optimum requirement and time 
of application of N under different 
management practices. The results 
indicated that under continuous flow 
submergence, application of nitrogen 
m 4 splits at planting, active tillering 
stage, panicle initiation stage and 
booting stage was found to be 
beneficial for medium duration rice 
variety Jaya during Mundakan season.

The quantity of N used was 90 kg/ha. 
The application of N can be limited to 
3 splits under continuous stagnant 
submergence and 5cm irrigation at I 
DADPW.

In Triveni 70 kg N/ha was found to be 
optimum under all water management 
practices viz.. continuous submergence 
and irrigation at 1.3 and 5 DADPW.

Annual Report (1984* 
96) AICRP on Water 
Management. 
Agronomic Research 
Station. Chalakudy.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural University. 
Agronomic Research 
Station, Chalakudy.
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In wet sown condition, short duration 
variety Trivem responded only up to 
50 kgNha 1 applied in 3 splits.

The optimum water management 
practice was 7 cm irrigation I DADPW 
in sandy loam soil under shallow w ater 
table conditions.

Irrigating paddy (var. Jaya) at 
saturation point and applying N and K 
fertilizer at 90:45kghu 1 in 3 splits at 
basal, 15 days and 38 days after 
transplanting could be optimum for 
higher yield and WUR.

Continuous submergence throughout 
the crop period in rice is considered to 
be the optimum water management 
practice for efficient weed mana
gement and maximum yield.

Irrigation at I DADPW was found to 
be effective for weed control in dry 
sown rice during virippu season in 
sandy loam soil.

Lysimeter studies conducted at 
Chalakudy to assess the ground water 
contribution in rice production 
revealed that w'ater level is to be 
maintained at ground level conti
nuously for higher yield.

Increasing the depth of ground w'ater 
table from the ground level 
significantly reduced the grain yield.

In kole lands of Thrissur district, the 
water requirement of rice variety 
Triveni during punja season was 
estimated. The average percolation loss 
was 17.15 mm/day and average ET was 
7.42 mm/day. The total water 
requirement was estimated to be 
2134.22 mm.

Chirayalh, L.D. 1988. 
Forms of water loss 
and water
requirement of rice in 
Kole lands. M.Sc. 
Thesis, Kerala 
Agricultural 
University.

Reena MaLhew el.cil. 
2005. Three decades 
Research on Water 
Management in Kera 
Agricultural 
University. Agronom 
Research Station, 
Chalakudy
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An experiment was conducted to study 
water use efficiency in irrigated rice 
under channel to field method 
compared to the traditional practices 
of field to field method of water 
distribution.
The result showed that the quantity of 
water used in channel to field plot is 
1505 mm/ha, while for the field to field 
irrigation plot it is 1879 mm/ha. The 
yield obtained under channel to field. 
Irrigation is 2087 kg/ha while it is 
2252 kg/ha under field to field 
irrigation.

Final report. 2010. 
Action Research on 
On-Farm Water 
Management for 
Paddy through 
Farriers’ Participation 
CWRDM.

Water Management 
(Agriculture) Division 
Centre for Water 
Resources 
Development and 
Management 
(CWRDM).
March 2010.

In a study conducted in the iron toxic 
Iateritic rice soils during the second 
crop seasons, intermittent irrigation of 
5 cm at 5 DADPW was found to be 
statistically on par with continuous 
submergence.
This was in conjunction with NPK at 
90-45-120 kgha 1 and silica 250 kgha'1. 
This technique could produce 20-70% 
increasing yield over farmers practice 
and existing KAU recommendations of 
90-45-45 kgNPKha1.

Bridgit, T. K. and 
Potty, N. N. 2001. A 
new production 
technology for iron 
toxic laterite soils. 
Saic News Letter, 
SAARC Agricultural 
Information Centre 
(SAIC). 12( 1): 10.

Reena Mathew et.al. 
2005. Three Decades 
of Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

A study conducted in 1971 -74 revealed 
that the water requirement of rice from 
transplanting to the milky stage of 
gram was about 1700 mm and 
consumptive use of water amounted to 
821 7 mm. The amount of water lost 
in deep percolation per day was 
12.01 mm where as the corresponding 
consumptive use was 10.4 mm.

Brijil, T. K., Gracy 
Mathew; P. K., 
Gangadliam Me non., 
Anilkumar, K., Becna, 
C , Jose Mathew, 
Alexander, D., Joy, 
P.P. and
Balachandran, P.V. 
2002 Management of 
rice in relation to 
growth and 
productivity. Chapter 
VII. 75 years of 
research, RARS, 
Pattambi, Kerala 
Agricultural 
I Inivcrsity. pp.51 -94.

Regional Agricultural 
Research Station, 
Pattambi,
Kerala Agricultural 
University.
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In another experiment conducted
durmg 197 3-74, the e\apo tiaii^pna-
tion and percolation were estimated
respectixely, as 4.88 mm anti 3.91mm
per day in the \ irippu crop season and
7.32 mm and 7 99 mm per day in the
mundakan crop season.
An investigation on the effect of
Hooding or water logging during ihe
growth phases of transplanted rice
revealed that the water logging during
the vegetative phase markedly reduced
the number of tillers per unit area.
Plant height and number of grains per
panicle were not significantly influenced
by water logging.
Grain yield tended to decline when the
plants were subjected to water logging
and ihe magnitude of reduction in yield
on account of water logging at the
vegetative, reproductive and ripening
phases were 2 percent, 7 percent and 8
percent respectively compared to
shallow submergence.

A pioneer study on techno economic Visalakshi. K. P., Nodal Water
feasibility of micro irrigation in upland Kavitha. P. R, Technology Centre,
rice showed that the treatment with Shahanila. P. P, Department of
drip irrigation (a'l 00% Ep gave signi Sureshkumar. P. K. Agricultural
ficantly higher grain and straw yield. and Pramcela. P. Engineering. College
which was on par with sprinkler at 125% 2015. Feasibility of Horticulture, Kerala
Ep. Highest Field Water Use Efficiency study of micro Agricultural
was recorded under lower irrigation irrigation in upland University.
regime of 75% Ep. Moisture stress had rice. Proceedings of
negative influence on plant height, International Rice
tiller production, yield attributes and Symposium. 18̂ -20*
yield of rice. Fertilizer dose of 60:30:30 November 2 0 15,
N, P„05, FL.0 kg/ha recorded comparable I IRS. Hyderabad.
yield to that at 90:45:45 N, P.,0,., 1C.0 p.470.
kgdia. Weed incidence was less in drip
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irrigated plots compared to sprinkler 
and the sprinkler imgation (a 125% Ep 
recorded maximum weed dry matter 
accumulation.

1

The fertigation experiment in sprinkler 
irrigated upland rice in the variety 
Uma in sandy loam with a pH of 5.48 
and available water holding capacity 
36% revealed that irrigation at 125% 
E_ along with 60:30:60 N, P,0_, K,0 
Kg/ha is suited for sprinkler irrigated 
upland rice cultivation as it gave higher 
yield and net returns. The yield of rice 
was low in this system as compared to 
that of flooded situation probably due 
to the moisture stress experienced by 
the crop even with 125% Ep irrigation.

Shahanila P. P, 2015. 
Fertigation in Sprinkler 
Irrigated Upland Rice 
(oryza sativa L.). 
M.Sc.Thesis. 
Department of 
Agronomy, College of 
Horticulture, 
Vellanikkara.

College of 
Horticulture, Kerala 
Agricultural 
University, 
Vellanikkara.
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C O C O N U T

1. „  .... imnnriiini role in the state's economy and culiuie
The Coconut production p a>s r ,.iiivalion and the production comes around

Kerala has nearly 7.98 lakh ha under coconut cul ,v.i on P of ̂  ^  ^
5799 million nuts. Coconut palms grow and bcai - .. .
should have free drainage and allow unrestricted root development and ^  
moisture is often the great limiting factor for the successful growth of coconut During the 
first three years, seedlings should be watered adequately. Moisture stress at later stages 
leads to reduction in number of female flowers, shedding of buttons and dropping of
immature nuts.
Water management as per Ihe Kerala Agricultural University Package of Practices 
Recommendations - Crops -2011

Irrigate the palms during summer months in basins around palms as shown in Table 3.

Table 3. Irrigation requirement of coconut

Parameters
Soil texture

Sandy Sandy loam Loam Silty clay

Available soil moisture (cm/m) 8 12 17 21

Quantity of water / irrigation / palm 
in litres in a basin of 1.8m radius

600 900 1300 1600

Interval of irrigation (days)

All areas in Kerala except north 
eastern portions of Thrissur and 
Palakkad districts

3-4 5 7-8 9

North eastern portions of Thrissur 
and Palakkad districts

2-3 3-4 5-6 6-7

Note: In coastal sandy soils, seawater can be used for irrigation.

In irrigated gardens, interruption of irrigation would lead to serious setback in yield 
and general condition or palms. Hence, when once started, irrigation should be continued 
regularly and systematically. In sandy loam soil, irrigating the crop with 500 litres of water 
through basin taken at 1.5 m radius at CPE value of 50 mm (approximate interval of 15 
days) is most economical. Do not irrigate seedlings and very young palms with seawater.

Water requirement through drip irrigation is 40-50 litres per day for an adult palm 
with three to four drippers per palm.
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Other findings

Salient Findings Method of Study Original source/ 
Reference

Source/Station 
of Reference

Irrigation (aj 0.5 IW^CPE and 50% of 
recommended dose of fertilizers were 
found to be optimum for economic 
production of banana and tapioca as 
intercrop in coconut garden.

WUE of banana as inter crop range 
from 1.9 - 2.5 for un irrigated control 
and 2.3 - 3.6 for irrigated treatments.

WUE of tapioca as inter crop range 
from 2.7 - 5.6 for un irrigated control 
and 2.8 - 7.1 for irrigated treatments.

Varadan, K. M. and 
Nafeesath, M. 1986. 
Leaching loss of 
nutrients under 
coconut based 
cropping system. 
Proceedings of the 
workshop on slow 
release fertilizers in 
plantation crops. 25- 
26 November, 1986 
CPCRI, Kasaragod.

Agricultural water 
management. Three 
decades of activities of 
Water Management 
(Agriculture) Division, 
1978-2007. CWRDM, 
plO.

Results of the study on scheduling 
irrigation to the standing crop of 
coconut in sandy clay loam soil 
indicated that the crop responded well 
to irrigation during dry months 
(Jan-Mar) from the third year onwards. 
Irrigating the crop with 500 litres of 
water through basin of 1.8 m radius at 
CPE value of 50 mm (approximate of 
12 days) was found most economical.

Annual Report 
(1987-1988) AICRP 
on Water 
Management. 
Agronomic Research 
Station, Chalakudy, 
pp 129.

Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
University.

Measurements of transpiration rate and 
biomass of coconut were made using 
tritiated water as traces. The method 
of tracer injection into the coconut 
trunk and extraction of tririatcd water 
from coconut leaves were standar
dized. The transpiration rate of the 10 
year old coconut tree was found to be 
2.2 I/hr with a total biomass of 1 72 kg.

George Mathew., 
Vasu K.,
Varnadcvan V. K. and 
Wahid, P. A. 1988. 
Measurement of 
transpiration rate in 
coconut palm with 
irrigated water: 
tritium profile in 
coconut crown 
./ Nuclear agrir
hinlngw 1 7:110 -11 2.

Agricultural water 
management.Three 
decades of activities of 
Water Management 
(Agriculture) Division, 
1978-2007. CWRDM, 
Page : 14.
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Basin irrigated (once in 5 days* with 
8001 of w aler/irrigation) palms 
recorded a mean yield increase ol 22 0 
nuts as against the yield increase ol 
85.4 nuts in the case of llood irrigation 
(the whole area w uh 5cm ol water once 
in 5 days) in littoral sand ol Nileswar
In another experiment, when irrigated 
with 800 1 of water once in 7 days 
during summer months, the average 
yield increase over 11 years from the 
commencement of irrigation was 
maximum in the low' yield group (38.3 
nuts) followed by the medium group 
(32 nuts). In general, the low' and 
medium yielders are better responsive 
to irrigation.

Nan, K K„ 1'iHai. a  K ' 
and Rajagopalan, A 
1988. Water
Management in 
Coconut. Six Decades 
of C oconut Research 
(ed Aia\ indukshan, M , 
Nair, K. R and Wahid, 
P. A.) KAU pp 94-103.

Reena Mathew el ul 
2005. Three deLadct. ol 
Research ori Water 
Management in Keiala 
Agricultural 
University. Agronomic 
Research Station. 
(Tialukudy

Significant influence of irrigation on 
yield w'as observed in root will afiected 
coconut palms of Kuttanad area. 
Application of 50 mm water at IW/CPE 
ratio of 0.50 (approximate interval of 
19 days) recorded the highest yield. 
The interaction of fertilizer with 
irrigation was not significant. The 
quantity of w'ater/ irrigation / palm was 
worked out for various soil types as
• Sandy : 600 litres/irrigation/palm
• Sandy loam : 900 litres/ 

irrigation/palm
• Loam : 1300 litres/irrigation/palm
• Silty clay: 1600 litres/irrigation/ 

palm

Nair, R. R., Pillai, G  R. 
and Rajagopalan, A 
1988. Water 
Management in 
Coconut. Six Decades 
of Coconut Research 
(ed. Aravindakshan, 
M., Nair, R. R. and 
Wahid, P. A.) KAU pp 
94-103.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural University. 
Agronomic Research 
Station, Chalakudy.

Combination of irrigation at IW/CPE 
of 1.0 and a fertiliser dose of 
0.5:0.5:1.0 kg NPK per palm per 
annum was found to be ideal for hybrid 
WCT x Ganga bondam.

Nair, R_ R., Pj]iaĵ  q  ^
and Rajagopalan, A. 
1988. Water 
Management in 
Coconut.

Reena Mathew' et.al. 
2005. Three decades of 
research on Water 
Management m Kerala 
Agricultural University.
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Six Decades of 
Coconut Research 
(ed. Aravindakshan, 
M., Nair, R. R. and 
Wahid, P.A.) KAU. 
pp 94-103.

Agronomic Research 
Station. Chalakudy.

Irrigation water requirement was 
optimum at IW/CPE ratio of 0.75 for 
basin irrigation.

Mulching with green leaves (w 50 kg/ 
palm, with an irrigation interval of 
30-45 mm CPE was ideal.

Drip irrigation (a 30 l/palm/day was 
comparable with basin irrigation (a} 
600 l/palm/week.

Coconut seedlings planted in pits 
buried with husk showed better growth 
than the treatment without husk.

Varadan, K.M., 
Madhav Chandran, 
K., Joseph, E. J. and 
Jayakumar, M. 1989. 
Effect of mulching 
and irrigation on soil 
moisture, soil 
temperature and yield 
of coconut. 
Proceedings of the 
international workshop 
on evaporation from 
open water surfaces, 
7-14, Central Water 
Commission, 
Government of India 
and Department of 
Irrigation, 
Government of 
Gujarat, Vadodra, pp. 
161-165.

Agricultural water 
management, Three 
decades of activities of 
Water Management 
(Agriculture) Division, 
1978-2007. CWRDM,
pi 8.

Irrigation during summer months 
increased the yield of coconut. Basin 
irrigation at IW/CPE value of 1.0 and 
drip irrigation (a] 30 |/palm/day gave 
highest yield.

Sathccsan. K.V. and 
Varadan. K. M. 1994. 
Micro climate, crop 
growth response and 
yield of cardamom 
under sprinkler 
irrigation. 
Proceedings of the 
International 
Symposium on 
Plantation Crops, 
30,h Nov-3rd Dec 
1994, Calicut.

Agricultural water 
management. Three 
decades of activities of 
Water Management 
(Agriculture) Division,
1978-2007. CWRDM, 
p!9.
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In case of coconut seedlings o'. West 
Cost Tall, shallow water table upto 
45 cm from the soil surface as well as 
continued water logging upto 72 hours 
had no adverse effect on growth and 
dry matter production

Kokkal, K. and 
Varadan, K. M. 1996. 
A study on discharge
measurements and 
transmission losses in 
selected branch canals 
of Malampuzha 
Irrigation project. 
Proceedings oj the 
V III th Kerala Science 
Congress, 27-29 
January 1996, 
Ernakulam, 
pp 516-518.

Agricultural filter 
management, I luce 
decades of activities of 
Water Management 
(Agriculture) Division, 
1978-2007. CW RDM ,
p20

The study with different discharge 
rates (4 and 8 Iph) and 3 combinations 
of emitter numbers (3, 4 and 6) found 
that the maximum vertical and hori
zontal advance was for 8 lpli emitter 
compared to 4 Iph emitter. The study 
revealed that 4 numbers of 8 Iph 
emitters give more uniform distribution 
compared to all other treatments.

Priya, G. Nair. 2000. 
Optimal Number and 
Discharge Rale of 
Emitters For Coconut 
Palm in Sandy Loam 
Soil. M.Tech Thesis. 
Department of Irrig
ation and Drainage 
Engineering KCAET 
Tavanur. pp. 95.

KCAET, Tavanur. 
Kerala Agricultural 
University.

The irrigation levels significantly 
influence the nut yield in coconut. 
Irrigation at 25 mm CPE was found to 
be superior to 50 and 75 mm CPE 
respectively. (Total quantity of water 
applied 130,65 and 45 mm respectively 
for irrigation at 25, 50, 75 mm CPE. 
No. of irrigations were 26, 13 and 9 
respectively).
Fresh mulches (coconut husk and coir 
pith) did not show any significant 
effect on the nut yield.

Annual Report 
(2005- 06) AICRP on 
Water Management. 
Agronomic Research 
Station, Chalakudy,
pp 28.

Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
University

The transpiration measured using sap 
flow system in about twenty five-year- 
old un-irrigated coconut was found to 
be 20 to 36 1/day during summer 
season and 38 to 52 1/day during rainy 
season in Kozhikode.

Shameer Muhammed, IL, 
Deepa, H., Madhav 
Chandran, K., George 
Mammen and Joseph,
E. J. 2006. Evaluation 
of an irrigation 
schedule developed

Agricultural water 
management,Three 
decades of activities of 
Water Management 
(Agriculture) Division, 
1978-2007. CWRDM. 
pi 7.
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In mixed cropped field the coconut 
palm irrigated a 96 1/palm/day with 
un irrigated black pepper showed 
higher transpiration rate.

for coconut, 
Proceedings of 18th 
Kerala Science 
Congress, 29-31 Jan 
2006, CESS, TVM pp 
75-77.

The data obtained on the growth and 
yield parameters of a study on in situ 
rainwater harvesting through micro 
catchments and its effect on coconut 
yield reveals that the plants provided 
with micro catchment showed better 
performance. The studies conducted on 
soil moisture distribution reveals that 
the moisture content in the basins of 
plants under micro catchment is higher 
than the rain fed coconut palms and is 
almost in the same range as that of drip 
irrigation at 75% pan evaporation. This 
reveals that the gentle slope of micro 
catchment and thick mulch provided, 
in the basin helped to retain the 
moisture in the soil.

Research Report. 
2006-11, Directorate 
of Research,
Kerala Agricultural 
University, 
Vellanikkara, Pp. 
239-243.

Agronomic Research 
Station, Chalakudy, 
Kerala Agricultural 
University.

In a coconut based cropping system 
where coconut, arecanut and nutmeg 
are grown together, arecanut and 
nutmeg required only 75% of 
recommended irrigation when coconut 
is given 75% irrigation. If arecanut and 
nutmeg are given 100% irrigation, 
coconut required only 50% of 
recommended irrigation though the 
yield was not statistically significant.

Annual Report 
(2009-10) AICRP on 
Water Management. 
Agronomic Research 
Station, Chalakudy, 
pp  ii.

Agronomic Research 
Station. Chalakudy. 
Kerala Agricultural 
University.

The water requirement of coconut for 
the first year has been estimated as 
16 litre/plant/day, for the second year 
32 litre/plant/day and 50-60 litre/plant/ 
day from third year onwards.
In an experiment with daily irrigation 
through drip and fertilizer dose as per 
the recommendations of the KAU 
Package of Practices for coconut, N: 
P: K 1; 0.5: 2 kg / palm-year in equal 
split doses in monthly interval, the 
conclusions are;

Annual Progress 
Report 2011-12, 
Precision Farming 
Development Centre, 
Tavanur, p 14,

PFDC, KCAET, 
Tavanur. Kerala 
Agricultural 
I fnivcrsity.
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Fertigation is to be done at monthly 
intervals with K0% ol the 
recommended dose ol* fertiliser.
Phosphorous is to be given through 
basal application m 6 split doses at an 
interval of 2 months. Nitrogen and 
Potassium is to be applied through 
fertigation.
The quantity to be applied for hybrid 
plants alter 2 years of age is 60 gm N 
and 130 gm K plant/month.
In low lying areas where the water table 
is high, fertigation can be done alter 
w ater table recedes or two applications 
can be combined.

Irrigation cum fertilizer experiment 
during the early grow th stages show ed 
that,
In the light textured loamy sands, lesser 
quantity of water at shorter interval is 
more beneficial than larger quantity of 
water for longer intervals.
Palms receiving 20 and 40 mm water 
recorded higher yield of nuts at 
IW/CPE 1.0.
Highest soil moisture content w'as 
observed in 20 mm irrigation at 
IW/CPE 1.0.
Irrigating WCT palms at IW/CPE 1.0 
with 750:670:1600:170 g N, P A ,  K.0 
and MgO/palm/yr is preferable at early 
stage of growth.
In inadequate w'ater supply condition, 
palms should be irrigated with 20 mm 
water at IW/CPE 0.75 and fertilizer 
with 1000:1000: 2250:170gN, P,0 , 
K ,0  and MgO/palm/yr to obtain 
optimum yield.

Suhuharan. K * . 2013 
Compilation of data 
on water management 
in coconut and 
arecanut emanated 
from research carried 
out in CPCRI. PP. 13. 
( ’ Scientist -in-charge 
(PME), Director, 
CPCRJ). 

Central Plantation 
Crops Research 
Institute, Kasaragod, 
Kerala.

30



Irrigation w ith 45 litre once in four days 
with red earth application in seedlings 
pit prior to planting resulted better 
seedling growth and young palm in 
sandy soil.

Subaharan. K*. 2013. 
Compilation of data 
on water management 
in coconut and 
arecanut emanated 
from research carried 
out in CPCRI. PP.13. 
( ‘ Scientist -in-charge 
(PME), Director, 
CPCRI).

Central Plantation 
Crops Research 
Institute, Kasaragod, 
Kerala.

Vertical and horizontal movement of 
water directly related to the quantity 
and discharge rate. Vertical movement 
is more than horizontal movement.
Placing the drippers on the surface 
could wet 8.4% of the volume of basin 
where as subsurface placement wetted 
14.6% of the basin volume.
Discharge rate of 4 It/hr was found to 
be favourable for moisture movement 
and also minimize clogging of drippers 
due to self flushing nature by high 
force
COD x WC T responded better to 
irrigation with higher yield than WOT. 
Application efficiency is 90%.
The most economic drip irrigation was 
observed at 66% E in terms of water 
saving with 6 emitters placed at 
equidistance.
Mulching with coconut leaves also 
resulted m positive interaction with 
irrigation in coastal sandy soil.
Laterite soil: Under North Kerala 
Condition, irrigate coconut palm 
through drip irrigation <o 27 1 palm/ 
day during Dec Jan and 32 l/palm/day 
during Feb-May with 4 drippers at 
equidistance

Subaharan. K*. 2013. 
Compilation of data 
on water management 
in coconut and 
arecanut emanated 
from research carried 
out in CPCRI. PP. 13. 
( ‘ Scientist -in-charge 
(PME), Director, 
CPCRI).

Central Plantation 
Crops Research 
Institute, Kasaragod, 
Kerala.
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Fertigution:
The fertilizer should be applied in ihe 
active absorption /one for which the 
emitter should be placed lm away horn 
the bole of the palm. Compared 10 
conventional method, fertilizers can be 
saved upto 50 per cent through 
fertigalion, because of the higher 
fertilizer use efficiency.
Through fertigalion, it is recommended 
to provide Olg urea, 33ml phosphoric 
acid and 17(Jg muriate of potash per 
palm per application.
When DAP is used it is recommended 
to provide 70g urea, 60g DAP and 170g 
muriate of potash for a single dose per 
palm. This should be applied at 
monthly interval from December to 
May in six equal split doses.

Subaharan. K*. 2013. 
C om p ila tion  of data 
on water m anagem ent 
in coconut and 
arecanut emanated 
from research carried
out in CPCRI. PP. 13.
(♦Scientist in-charge 
(PMIiJ, Director. 
CPCRI).

Central Plantation 
Crops Research 
Institute, Kasaragod, 
Kerala.

A R E C A N U T

Arecanut is one of the important cash crops of Kerala and about 57% of the arecanut 
cultivation of India is in Kerala. The economic produce is the fruit called belelnul or 
supari. In Kerala the area under cultivation is 1.01 lakh ha. and the production is about 
1.18 lakh million nuts. (Farm Guide. 2015). Surface irrigation by ridge and furrow method 
is quite suitable.
Water management as per the Kerala Agricultural University Package of Practices 
Recommendations -Crops -2011

Irrigate the palms during hot and dry periods at regular intervals of 3-5 days depending 
upon the soil type.

The palms should be irrigated once in four to seven days depending on the soil type
and climatic factors. In west coast, where major areas of arecanut gardens are irrigated.
watering the garden once in seven or eight days during November-December once in six
days during January- February and once in three-five days during March-April-May is
recommended. In each .mgat.on, give about 175 litres of water per palm. Where there is
shortage of water, follow dnp irrigation. Application of organic mulch to the garden helps 
conservation of soil moisture.

Const™, drainage channels (25-30 cm deep Cron, the bottom of pits, between the 
tows and dram out water dunng penods of heavy rainfall to prevent water logging.
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Other findings

Salient Findings "Method of Study Original source/ 
Reference

Source/Station 
of Reference

Irrigation once in 3 days at 189.23 I of 
water/palm, giving a duty of 1309 ha1 
cumec, gave the maximum profit.
The water requirement of arecanut was 
82.49 cm for basin type of irrigation 
once in 3 days, the minimum moisture 
was 24.84% and maximum tension at 
the root zone was 0.139 atm.

Sadanandan, A. K. 
1973. Water 
requirement of 
arecanut. Indian J  
Agrl. Sc/.43(5): 
483-485

Subaharan. K*. 2013. 
Compilation of data on 
water management in 
coconut and arecanut 
emanated from research 
carried out in CPCRI. 
PP. 13. (*Scientist-in- 
charge (PME), Director, 
CPCRI).

The crop coefficient values for young 
arecanut palms were 0.95-0.99 during 
January-May in laterite soil.
Optimum depth of water required per 
irrigation was 26 mm based on an 
effective root zone depth of 50 cm.

Mahcsha, A., Abdul 
Kadcr, K. D. and 
Ranganna, Q 1990. 
Consumptive use and 
irrigation requirement 
of arecanut palm, 
Indian J. Agrl. Sci. 
60(9):609-6l 1.

Subaharan. K*. 2013. 
Compilation of data on 
water management in 
coconut and arecanut 
emanated from research 
carried out in CPCRI. 
PP. 13. (*Scientist-in- 
chargc (PME), Director, 
CPCRI).

Drip irrigation (a 20 l/tree/day and a 
fertilizer dose of 100:40:140g N, P,0„, 
K .O per tree per year would be 
optimum for cocoa, in a mixed 
cropping system in arecanut

Abdul Haris, A., 
Balasimha, D., Sujatha, 
S., Ravi Bhat and 
Khadcr, K.B.A.I999. 
The influence of drip 
irrigation and fenilizer 
levels on yield and 
photosynlhctic charac
teristics of cocoa in 
mixed cropping in 
arecanut. J.PIantn. 
crops.21(2): 131-115.

Subaharan. K*. 2013. 
Compilation of data on 
water management in 
coconut and arecanut 
emanated from research 
carried out in CPCRI. 
PP. 13. (*Scicnlist-in- 
chargc (PME), Director, 
CPCRI).

All methods of irrigation viz. fcrti-drip. 
drip and basin irrigation have resulted 
in shallow root development
Horizontal spread of root system was 
more in case of ferti-drip (75cm) and 
drip methods (71 cm) than in basin 
methods.
Vertical spread of root system was 
more or less the same with all method 
of irrigation (43-58cm).

Sujalhn, S and 
Abdul 1 laris, A. 2000. 
Root distribution as 
influenced by 
different method of 
irrigation in young 
palms. J  Plantn 
crops 28(2): 11 7-122.

Subaharan. K*. 2013.
C nmpilation of data on 
water management in 
coconut and arecanut 
emanated from research 
carried out in CPCRI. 
PP 13. (*Scicnlist-in- 
chargc (PME). Director, 
CPCRI, Kasaragod).



50% of ihe standardized fertilizer dose 
was found sulilcicni for pre hearing 
arecanul pal ins through lerii-dnp 
irrigation thus saving considerable 
fertilizer dose.

Sujatha, S ,
Balasimha, D and 
KaviBhat 2002 
I citigaliou oi aiccatiul 
during pre bearing 
stage. Plantation crops 
research and develop
ment in the new 
millennium i K  KJ. 
Ka aiiigfxl. pp 528-332

Siibahaian K" 2o|
( onipilatiou of data on 
water manageineni in 
coconut and areianut 
emanated liom re scare h 
carried out in C PC RI 
PP 13. (*Scientist in- 
charge (PMI ), Director
C'PCRI).

___  ______ —------ ■—
The water requirement of arecanut was 
estimated as 1089.4mm in laterilc soil. 
Yield and water use efficiency was 
higher for drip irrigation at 60% of the 
water requirement without mulch. 
Benefit cost ratio was higher for 
surface irrigation at 100% of the WR 
with plastic mulch.

PDC, 2003 Annual 
Report, Plasliculturc 
development centre 
KCAET, Tavanur 
KAU. p 14.

]J1 IX . KCAI I. 
Tavanur, Kerala 
Agricultuial 
Uni\ ersity.

About 18% of the active root zone of 
arecanul could be welted by the 
application of 20 litres of water per 
palm per day through 2 dripping points 
at a discharge rate of 6 and 8 Iph.

Mathew, A.C.,
Sujatha, A.S. and 
Shajathnan. 2004 
Water movement in 
the active root zone of 
arecanut under drip 
irrigation J  
plantation crops, 32 
(suppl.), December 
248-252.

Subaharan KV  2013 
Compilation ol daLa on 
w ater management in 
coconut and arecanut , 
emanated from 
research carr ied out in
CPCRI. PP.13.
( ^Scientist in-charge 
(PME). Director. 
CPCRI).

Horizontal spread of root system was 
more in drip fertigation (135-144 cm), 
while it was only 121 cm in case of 
sprinkler and basin methods.
Rooting depth was more in drip 
fertigation (101-136 cm) than in basin 
and sprinkler method (77-78 cm)

Maximum distribution of roots both 
fine and thick was noticed within 
50-100 cm distance and depth.

Bhat, R. and Sujatha. 
S. 2007. Root 
distribution of 
arecanut as 
influenced by drip 
fertigation in a 
laterite soil. Indian J  
sign. Sc/.78(9): 
804-807.

Subaharan. K * . 2013. 
Compilation of data on 
water management in 
coconut and arecanul 
emanated from research 
carried out in CPCRI. 
PP. 13. (^Scientist -in
charge (PME), Drredor. 
CPCRI).
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With increase in distance from the base 
of the palm, the root weight density 
decreased. Extend of decrease was 
more with basin irrigation, followed by 
sprinkler compared to drip fertigation.
Arecanut fanners have benefits like 
higher yields, resource use efficiency 
and profitability due to adoption of drip 
fertigation with 75% NPK at 10 days 
frequency.
Adoption of fertigation not only 
increases productivity, but also 
ensures higher efficiency of the two 
most critical inputs, water and nutrient 
in crop production.

Ravi Bhat and 
Sujatha, S. and 
Balasimha, D. 2007. 
Impact of drip 
fertigation on 
productivity of 
arecanut. Agricultural 
water management. 
(90): 101-111.

Subaharan. K*. 2013. 
Compilation of data on 
water management in 
coconut and arecanut 
emanated from 
research carried out in 
CPCRI. PP. 13. 
(*Scientist-in-charge 
(PME), Director, 
CPCRI).

Adoption of fertigation places nutrients 
in active root zone besides maintaining 
favourable soil moisture level resulting 
in much greater movement of P&K.
Nutrient distribution pattern showed 
that both 50% and 100% NPK levels 
maintained more or less the same 
available phosphorous and potassium 
concentration in arecanut rhi/osphcre.

Ravi Bhat, Sujatha, S., 
Upadhyaya, A. K. and 
Ashalatha, B.V. 2007. 
EfTcct of fcrti-drip 
irrigation on nutrient 
mobility in a Iatcrilc 
soil in arecanut basin. 
J  plantn. cmps 35 (2): 
68-72

Subaharan. K*. 2013. 
Compilation of data on 
water management in 
coconut and arecanut 
emanated from research 
carried out in CPCRI. 
PP. 13. (*Scientist-in- 
charge (PME). Director, 
CPCRI).

Irrigation at IW/CPE value of 1 to a 
cumulative pan evaporation oT30 mm 
gave maximum yield followed by 
irrigation at the same ratio to a ( PE of 
60 mm

Abdul Khadder, K. B. 
and l lavangagi, C V. 
Consumptive use of 
water in relation to 
cumulative pan 
evaporation with and 
without mulching in 
arecanut../ Pluntn 
( mps 18 (September): 
139-1 d6.

Subaharan. K*. 2013. 
Compilation of data on 
water management in 
coconut and arecanut 
emanated from research 
carried out in CPCRI. 
PP 13. (*Scicntisl-in- 
chnrgc (PME). Director. 
CPCRI).

30 mm irrigation for 30 mm cumulative 
evaporation is recommended for 
arecanut Under circumstances when 
water supply and energy become

Yadukumar, N., 
Khader K B.A. and 
Sharma Bhat, K 
Scheduling of

Subaharan. K*. 2013.
C ompilation of data on 
water management in 
coconut and arecanut
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critical, scheduling irrigation with 
30mm water at 60mm CPE was also 
found beneficial.

irrigation for aiecanul 
with pan evaporimeter 
< PCK1, Kasaiagod.

emanated horn 
icseuich van led out in
CPCKI. 1JIM3
CScienlisMii-charge
(PME), Director,
C’PCKlk

FRUIT CROPS

BAN A N A
Kerala has nearly 0.61 lakh ha. under banana cultivation and the production is about

5.1 lakh tonnes. Banana needs ample water all through the period as it produces very large 
leaves till the flower emerges. It can also survive the dry season quite well e\cn thoug i 
growth and fruiting are reduced. Good drainage is essential lur banana to rescue n hum
deceases.
Water management as per the Kerala Agricultural I nlversily Package ol I radices 
Recommendations - Crops - 2011

• During summer months, irrigate once in three days.
• Ensure good drainage and prevent w ater logging
• About 6-10 irrigations per crop may be given depending upon soil conditions.
• Banana var. Nendran (October planting) grow n under deep w atcr table conditions (below 

2 m from ground level) needs 10 mm (401/plant) irrigation once in two days during 
summer season lo ensure higher bunch yield and betier w atcr use efficiency. M ulching 
the basin with 3.5 kg paddy straw' (waste quality) will considerably improve the bunch 
yield.

Other findings

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

Irrigating banana variety Nendran with 
2001 of water in about 14 days interval 
is as good as irrigating the crop on 
alternate days with 401 of water per 
plant.
Mulching with materials like paddy 
straw @ about 3.5 kg/plant is signifi
cantly superior to non mulched fields 
with respect to yield.

Annual Report (1978- 
79) A1CRP on Water 
Management. 
Agronomic Research 
Station, Chalakudy,
PP 74.

Agronomic Research 
Station,Chalakudy. 
Kerala Agricultural 
University.
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Studies conducted in banana variety 
\endran at RARS. Pilicode during 
19ft 1990 in ciav loam soil showed 
that 20 mm (40 litres) irrigation in 
alternate days gave maximum yield 
and consumptive use (1240.7 mm). 
Application of 5 mm water by sub soil 
injection recorded the minimum 
consumptive use (300.4 mm) and 
maximum W UE (62.9 kg/ha.mm).

KAU. 1978-2001 
Research Report. 
Directorate of 
Research. Keralaj
Agricultural
University,
Vellanikkara.

Reena Mathew ei.cil. 
2005. Three decades of 
Research on Water 
Manaeement in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

Scheduling irrigation to banana variety 
Nendran at 1WCPE 0.9 was found 
optimum (le. 5 cm irrigation at an 
approximate interval of 14 days) under 
the prevailing conditions
Mulching banana with 3.5 kg paddy 
straw at the commencement of 
irrigation produces nearly 22% more 
fruit yield.

Annual Report (1980- 
81) AICRP on Water 
Management. 
Agronomic Research 
Station, Chalakudy, 
pp 109.

Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
University.

Irrigation on alternative days with 
one cm depth of water along with straw 
mulching was found to increase bunch 
yield of banana.

Annual Report (1981- 
82) AICRP on Water 
Management. 
Agronomic Research 
Station, Chalakudy, 
pp 105.

Agronomic Research 
Station. Chalakudy.
Kerala Agricultural■_>
University.

Studies with four level» of irrigation 
(5 cm irrigation at 20. 40 and 50 mm 
( PE and farmers practice ol irrigating 
once in 2 days with 2 cm water) and 3 I 
levels of N and K factorial combination 
concluded that.

Nendran required 5 cm irrigation at 
20 mm CPE ai an approximate interval 
of 1-4 days forgetting maximum bum li 

j yield. N and K at the rate ol 190 and 
300 g plant respectively was sufficient 
lor Nendran under irrigated condition -

i
1

Annual Report (19X4- 
96) AICRP on Water 
Management. 
Agronomic Research 
Station, < halakudy.

Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
I Iniversily.
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August planted banana variety 
Palayamkodan responded well 10 
irrigation during summer months.
40 mm irrigation at 30 mm ( PI (at an 
inter\ al of 6-7 days) along v\ ill) dry leal 
mulch was found to be optimum under 
shallow water table condition

Al( KPAnnuul 
Report (1984-90) on 
Water Management. 
Agronomic Research 
Station, Chalakudy.

Agtonomic Research 
Station, halakudy. 
Kerala Agricultural 
University.

In a comparative trial between drip and 
basin methods of irrigation, 15 and JO 
litres of water per plant per day was 
found to be superior and on par.
1 he plants irrigated w ith drip reached 
maturity earlier than in conventional 
method of irrigation.

Varghese, K. 1985. 
Relative elliciency 
evaluation ol drip and 
basin method ol 
irrigation in Banana. 
M.Sc. 1 hesis, Kerala 
Agrl. University.

Recnu Mathew ct al 
2005. Three decades ol 
research on Water 
Management m Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

Irrigation (a- 0.5 IW/CPE and 50% of 
recommended dose of fertilizers were 
found to be optimum for economic 
production of banana and tapioca as 
intercrop in coconut garden,
WUE of banana as inter crop range 
from 1.9 - 2.5 for un irrigated control 
and 2.3 - 3.6 for irrigated treatments.

Varadan, K. M. and 
Nafecsath, M. 1986. 
Leaching loss of 
nutrients under 
coconut based 
cropping system. 
Proceedings of the 
workshop on slow 
release fertilizers in 
plantation crop ,25- 
26 november, 1986 
CPCRI, Kasaragod.

Agricultural Water 
management, Three 
decades of aeti\ Hies of 
Water Management 
(Agriculture) Division, 
1978-2007. CWRDM, 
plO.

In banana, the moisture stress during 
the period from flower initiation to 
shooting affected the bunch yield. 
Basin irrigation w ith 20 mm water at 
IW/CPE ratio of 0.9 from December 
to April resulted in maximum bunch 
yield for August planted Nendran 
banana. This was comparable urith 
treatments where it was mulched and 
irrigation was started from April.

Jessy, M. D.I988. 
Effect of soil moisture 
stress on growth and 
yield of Banana cv. 
Nendran. M.Sc. Thesis, 
Kerala Agricultural 
University.

Reena Mathew et.al 
2005. Three decades of 
research on W'ater 
Management in Kerala 
Agricultural University 
Agronomic Research 
Station, Chalakudy.
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Experiments were conducted in 
October planted banana variety 
Nendran to study its growth and yield 
response under different irrigation 
schedules (5 cm at IW/CPE ratio 1.2, 
0.9, 0.6, 0.3 and 10 mm irrigation 
once in 2 days) with and without 
mulch (paddy straw). Irrigation in 
alternate days with 10 mm water is 
optimum For higher bunch yield and 
water use efficiency.

Vfulchmg the basin w ith 3.5 kg paddy 
straw waste was found to improve the 
bunch yield.

Under acute water scarcity situations 
5 cm irrigation in basins at IW/CPE 
0.6 was comparable with irrigation at 
IW/CPE 1.2.

Pillai, G  R.. 
Varghese, K., 
Mathew, J. and 
Santhakumari, G  
1989. Response of 
nendran banana to 
irrigation and 
mulching. Agrl. Res. 
J. Kerala.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

In a moisture stress study, it was found 
that the highest yield was obtained 
from the plants which were adequately 
irrigated throughout the dry' season 
(Dec-April), compared with those 
plants which were mulched and 
subjected to moisture sires* for one 
month duration at the beginning (Dec.) 
and at the end of dry season (April).

Temperature was the lowest m the 
irrigated mulched plot

Plants which were water stressed 
throughout the dry season except at Ihe 
end (April) had the longest duration 
Moisture stress of one month duration 
towards the end of dry season (April) 
had ihe shortest duration.

Jessy, M. D. 1989. 
Effect of soil 
moisture stress on 
growth and yield of 
Banana c v. Nendran. 
M.Sc. Thesis. Kerala 
Agricultural 
University.

College of 
Horticulture. Kerala 
Agricultural 
University. 
Vellanikkara.
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In banana rv Nendran, shallow water 
table uplo 15 cm below the ihi/onie 
had no adveise el led on the hunch 
yield as well as total biomass 
production, though the transpiration 
rate ol banana wa , less undei shallow 
water table compared to the plants 
grown at Held capacity.

Vaiadan, K M 
Nu/imuddm, M 
KoKkal, K and 
( jcurgc ( hue Kuchurry 
1WK. Water 
distribution, water 
management and 
hucio economic 
aspects of irrigation 
projects under L ADA 

a case•ludy ol 
Neyyurand
Malampu/ha 
irrigation project > 
Journal of If aft r and 
Energy* International
55: 39-46.

Agricultuiul water 
management,] hree 
decades ol ucliv itic 
ol Water Managenicnl 
(Agriculture) Div i ion, 
I97K-20O7. ( WRDM
p 20

•

Subsurface drip at 75% pan 
evaporation compensation (PEC ) 
produced comparable yields with that 
of surface drip at 100% PEC.
Both methods were significantly 
superior to basin irrigation. Subsurface 
drip yielded a higher WUE ol 440 kg 
ha-mrrr1 compared to 390 kg ha-mm 1 
in surface drip at 100% PEC.

Thomas, D. 1999. 
Water and f ertiliser 
use efficiency in drip 
irrigated banana, 
Nendran. Ph.D 
1 hesis, Kerala 
Agricultural 
University, Thrissur.

Reena Mathew' ct al.y 
2005 Three decades 
of research on w ater 
management in Keiala 
Agricultural 
L’ni\crsity. Agronomic 
Research Station, 
Chalakudy.

Experiments in banana var. Nendran 
revealed that the water use efficiency 
and benefit cost ratio were maximum 
at 80% water requirement through drip 
irrigation with mulching.
Fertigation through drip could save 
20% of the recommended fertilizer 
dose for banana.

Annual Report. 2003. 
Plasliculture 
Development Centre, 
KCAET, Tavanur. 
Kerala Agricultural 
University, 
Vellanikkara

Plasliculture 
Development Centre, 
KCAET, Tavanur. 
Kerala Acriculturalw
University.

|

Irrigating the plant (a) 40 1/plant 
through basin method wfas on par w ith 
giving irrigation @ 20 1 and 30 1 per 
plant through drip method.

Annual Repon (2010- 
11) AICRP on Water 
Management. 
Agronomic Research 
Station, Chalakudy.
PP 11.

Agronomic Research 
Station, Chalakudy 
Kerala Agricultural 
University.
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The study on precision farming in 
banana (Musa AAB c v. Nendran) 
concludes that the highest nutrient use 
efficiency is obtained with the 
treatment soil application of rock 
phosphate and fertigation using urea 
and MOP. In water productivity, the 
treatment POP (package of practices) 
with drip irrigation was found to be 
the superior. NUE, WUE and WP 
(water productivity) were signifi
cantly enhanced by sub plot treatment 
of bunch spray with 2% SOP. 
Compared to basin irrigation, 
fertigation resulted in a saving of 73% 
in irrigation water and 40°o in 
nutrition.

Shimi GJ., 2014. 
Input Management 
for Precision 
Farming in Banana. 
Ph.D.Thesis, 
Department of 
Agronomy.
College of
Agriculture, Vellayani

College of Agriculture, 
Vellayani, Kerala 
Agricultural 
University.

P IN E A P P L E
Water management as per the Kerala Agricultural University Package of Practices 
Recommendations - Crops - 2011

During summer months, pineapple should be imgated wherever possible at 0.6 IW/CPE 
ratios (50 mm depth of water). It requires five or six irrigations during dry months at an 
interval of 22 days. Mulching the crop with dry leaves at 6 t/ha w ill help to conserve moisture.
Other findings

Salient Findings/Method of Study Original source/ 
Reference

Source'Station 
of Reference

An experiment conducted to study the 
performance of pineapple under 
different moisture regime with and 
without mulches indicated the 
superiority of0 0 IW/CPE with respect 
to fruit yield of planted crop and two 
ratoons. But it was comparable with 
irrigating the plant and ratoon crops 
with 50 mm water at IW/CPE 0.6 
during summer season Mulching the 
basin of planted crop with dry leaves 
fa 6 t/ha is recommended for higher 
fruit yield and WUF .

Varhgcsc, K.,
Pillai, G R., Mathew, J., 
Sanfhakumari, G  and
Gopi, r  s. loss.
Effect ol irrigation 
and mulching on 
growth and yield of 
pineapple. Agri lies 
./ Kerala. 26

Rccna Mathew ct.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University Agronomic 
Research Station,
( halakudy.
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Trials conducted at Kannara in 
pineapple variety kcw revealed that 
pineapple responded well to irrigation 
The quality parameters except 
reducing sugars were not influenced by 
irrigation treatments. The reducing 
sugar in fruits recorded the highest 
value when irrigation was given once 
in 7 days followed by the treatment 
receiving irrigation once m It) days.

Banana Reseauh 
Station I .aniiara 
Kerala Agricultural 
1 Jniv er^ty

PA PPA YA
Water management as per the Kerala Agricultural University I aikagt ol I radices 
Recommendations - Crops - 2011

The crop should be irrigated in summer. I he ring system ol irrigation is belter lor 
papaya than the basin system because the ring system prevent1 irrigation w aiei coming into 
contact with the stem, thus preventing collar rot.
Other findings

Salient Findings/Method of Study Original source/ 
Reference

■ 1 — - - — - i
Source Station 
of Reference

In an experiment with daily irrigation 
and fertigation al monthly interval 
along with recommended dose of 
fertilizer (Organic manure - 10 to 25 
kg/plant/ycar N: P: K - 40:40:80g/ 
plantyear), 80% recommended dose of 
fertilizer through fertigation along with 
plastic mulching gave better 
performance than the other treatments.

Annual Progress 
Report 2011-12, 
Precision Farming 
Development Centre, 
KCAET, Tavanur. 
p!7.

1
Precision f arming 
Development Centre, 
KCAET. Tav anur. 
Kerala Agricultural 
L'mv ersity.

SPICES AND MEDICIN AL PLANTS
P E P P E R

Pepper, popularly known as black gold holds a prime posiiion in the world of sp.ces. 
Kerala has nearly 0.85 lakh ha area under the crop and production is about 0.46 lakh tonne.
Water management as per the Kerala Agricultural University Package or Practices 
Recommendations - Crops - 2011 '

tmgating pepper plants of Panniyur-1 variety at IW/CPE value or0.25 from November 
December !,!! the end of March and withholding irrigation thereafter till monsoon break,
increases pepper yield by about :>0 percent Thp r.r- •K ' 1 3 3  percent. 1 ne depth of irrigation recommended is 10 mm

42



(100 litres of water per irrigation at an interval of about 8-10 days under Panniyur conditions). 
The water is to be applied in basins taken around the plants at a radius of 75 cm. The basins 
may be mulched with dry leaves or other suitable materials.
Other findings

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

Irrigation at 20mm CPE was 
significantly superior to 40 mm and 
60 mm CPE which were on par with 
respect to yield of pepper.

Annual Report (2005- 
06) AICRP on Water 
Management. 
Agronomic Research 
Station, Chalakudy, 
Kerala Agricultural 
University, pp 40.

Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
University.

Summer irrigation at IW/CPE ratio of 
0.25 significantly increased pepper 
yield by over 90% and the effect was 
more pronounced in cv Karimunda 
than in Panniyur-I.

Sadanandan A.K. 
integrated nutrient ad 
water management for 
sustainable spice 
production-Proceedings 
of the National 
Seminar on Soil. Water 
and Crop Management 
for Higher Productivity 
of Spices. Feb. 2010, p. 
39.

Proceedings of the 
National Seminar on 
Soil, Water and Crop 
Management for 
Higher Productivity of 
Spices, Feb. 2010, p. 
39.

BUSH PEPPER
Water management as per Ihe Kerala Agricultural University Package of Practices 
Recommendations - C rops - 2011

Irrigating black pepper vines with 8 litres of water through drip per day during 
Oct-May enhances yield and quality in budi pepper with high B:C ratio. This is recommended 
for bush pepper grow n as intercrop in coconut gardens.

Other findings
Salient Findings/Method of Study Original source/ 

Reference
Source/Station 
of Reference

Drip irrigation at X lures per day per 
plant was found to be more beneficial 
to three year old bush pepper compared 
to daily irrigation uung 10 litres day.
1 he optimum %  of available depletion 
of soil moisture was 50.

fhankamani, C.K 
2000. Influence of 
soil moisture regimes 
on growth and yield 
of bush pepper, Ph D. 
Thesis, Kerala Agrl.
\ /diversity.

Rccna Mathew ct al. 
2005. Three decades of 
research on Water 
Management in Kerala 
Agnl. University. 
Agronomic Research 
Station, ( halnkudy.
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G IN G ER
i i .. ...id iia» nearly 0.045 lakh ha. aicu 

Kerala .s the largest producer ol ginger in n > ^  ,al h"u ,I1IIC (nngcr reHu.re, well 
under ginger cultivation the production being a ~  ^
drained soil. Rainfall supplemented by irrigation k 
can be advantageously made use ol

Other findings

Salient Findings/Method of Study

Studies conducted to standardize ihe 
irrigation schedule and nitrogen level 
for irrigated green ginger showed that, 
the treatment with most frequent 
irrigation at IW/CPE 1.5 requiring 8 
to 9 irrigation at an interval of 9 to 10 
days was found to be the best schedule 
for irrigated ginger. With regard to 
nitrogen treatments, an increase in 
yield of fresh ginger was nouced when 
nitrogen was applied up to 75 kg/ha 
beyond which the yield declined.

O rig ina l source ' 
Reference

Sreekum aian , V.,
Mathew, R.,
(icorge, A O  and 
Sanlhakumari, 1008 
Scheduling irrigation 
to ginger iZmgtbet 
officinale) under 
varying nitrogen 
levels. Proceedings oj 
the Mfk Kerala 
Science Congress. 
Kozhikode, Jan.2-4.
p.60

Source/Station 
of Reference

Reena Mathew et.al 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University Agronomic 
Research Station, 
Chalakudy.

Plant height increased with higher lev el 
of irrigation water.
Irrigation at IW/CPE ratio of 1.2 
recorded the maximum plant height 
followed by irrigation at IW/CPE of 
1 and 0.8, which indicates that more 
water favours vegetative growth.
As the irrigation levels increased from 
the water application at IW/CPE ratio 
of 0.8 to 1.2, the growth of plants as 
was expressed through the plant height, 
no. of leaves and tiller count showed 
an increasing trend throughout the 
growth of the plants.

Soorya, T.,
Kamalam Joseph and 
Poumami P. 2010. 
Studies on the efTect 
of levels of irrigation 
and nutrient sources 
on the vegelativ e 
growth of Ginger. 
Proceedings of the 
National Seminar on 
Soil, Water and Crop 
Management for 
Higher Productivity 
of Spices, Feb 20 ] 0,
P 81-87.

CW RDM , Kozhikkode
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TURMERIC

1
Salient Findings/Method of Study Original sourcê  

Reference
Source/Station 
of Reference

Lysimetric studies conducted to 
evaluate the effect of irrigation levels 
of IW: CPE ratio of 1.2, I, 0.8 and 
source of nutrients (organic and 
inorganic) on the growth of turmeric 
during vegetative phase of plant 
showed that the irrigation levels 
slightly influenced the vegetative 
growth of plants. It w as also revealed 
ihat organic sources of nutrients 
resulted in an improved performance 
of crop when compared to inorganic 
fertilizers, when irrigation was given 
at IW/CPE 1.0. the total quantity of 
water required during the vegetative 
phase was worked out to be 27,20,000 
l/ha.

Lisha. K., Kamalam 
Joseph and Poumami, 
P. 2010. Studies on 
the effect of irrigation 
levels and nutrient 
sources on the 
vegetative growth of 
Turmeric (Curcuma 
longa L.).
Proceedings of the 
National Seminar on 
Soil. Water and Crop 
Management for 
higher Productivity of 
Spices. Feb 2010, pp 
112.

CWRDM,
Kozhikkode.

C A R D A M O M

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

Sprinkler irrigation at 2.5 mm/day 
recorded highest yield The crop water 
stress index (CW SI) for irrigation 
scheduling is 0.425 in Wayanad. The 
response to irrigation was found to be 
highly influenced by solar energy 
input, especially during morning hours 
(0.00-1 1.00 hours). The yield of 
cardamom under sprinkler irrigation 
was significantly correlated with fruit 
set and number of panicle per clump. 
The yield of cardamom under drip 
irrigation show statistically significant 
relationship with fruit set per clump 
and length of the panicle

Salhcesan, K. V. and 
Varadan, K. M. 1994. 
Micro climate, crop 
growth response and 
yield of cardamom 
under sprinkler 
irrigation. 
Proceedings of the 
international 
symposium on 
plantation crop. 30'h 
Nov-3nI Dec 1994. 
Calicut.

Agricultural water 
management. Three 
decades of activities of 
Water Management 
(Agriculture) Division,
1978-2007. CWRDM,
P 19.
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K A C 'H O LA M

Salient Findings/Melhud ol Stud) Ongmal .nuiu' 
kelerciiLC

Source/St at ion 
u 1 Heterencc

A study with different levels ol 
irrigation (ruinfed control, 5 liii at 
20 mm, 35 mm and 50 mm ( PI and 
NPk - control without NPK; 50:50.50; 
75:75:75; 100:100:100 NPK/ha) 
revealed the significant inlluencc ol 
\arious levels of fertilizer, while the 
effect due to different levels of 
irrigation has failed to exert any 
inlluencc. The treatment received the 
highest level of fertilizer recorded the 
least yield of 1437 kg/ha and the 
unfertilized control gave the maximum 
yield.

Annual Report ( 1097- 
9K) Al< HP on Water 
Management 
Agronomic Research 
Station, Kerala 
Agricultural 
1 Jmveruty 
( halakudy, pp 17

Agronomic Rc -cardi 
Station ( halakudy 
Kerala Agricultural 
I niver^iiy

V A N IL L A

Salient Findings/Method of Study
i

Original source Source SLation 
Reference of Reference

The growth of vanilla is found better 
in 50% shade compared to 25% shade 
and open condition. In mist chamber 
experiments, the vegetative growth of 
vanilla in 75% shade was found to be 
more. Plants grown under 25% shade 
and supplied with sprinkler irrigation 
with an IW/CPE of 0.25 produced the 
maximum number of flowers as 
compared to all other treatments.

Research Report 
2000-11. Directorate 
of Research,
Kerala Agricultural 
Um\crsit\,m
Vellanikkara,
Pp. 239-243.

NARP Souihcm Zone.
College of Agriculture,
\ellayam, Kerala
Agricultural ■ *L ni\ ersitv.m

}
l
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PULSES
Area under the crop is about 0.03 lakh ha. and production is about 0.013 lakh tonnes. 

Pulses are mainly raised in summer paddy Fallow without any irrigation. The crop comes 
up well with few- summer showers received during the cropping period. Irrigating the crop 
during summer season is found to be beneficial for getting higher yields.
COYVPEA

Water management as per the Kerala Agricultural University Package of Practices 
Recommendations - Crops - 2011

Giv ing two irrigations is highly beneficial; i.e., at 15 days after sowing and at the time 
of flowering. Irrigation at the flowering stage induces better flow'ering and pod set.
Other findings

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

Studies indicated that cow pea might be 
irrigated at IW/CPE of 0.5. This 
required 5 irrigations ( 180 mm w'ater) 
m summer season at an interval of 16 
days. The economic dose of P was 
found as 56.70 kg ha [.

Balakumaran, K. N. 
1981. Response of 
cowpea to wrater 
management practices 
and nutrition. M.Sc. 
Thesis, Kerala 
Agricultural 
University.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

Irrigation at an IW/CPE values of0.3, 
0.5. 0.75 & 0.6 for the 1 2 \ 3rd& 4* 
quarter respectively i ̂  found good for 
higher yield and WUE, when cow pea 
is raised in rice fallow , during summer 
season

Annual Report 
(1981-82) AICRP on 
Water Management. 
Agronomic Research 
Station, Chalakudy, 
Kerala Agricultural 
University, pp 92-94.

Agronomic Research 
Station. Chalakudy. 
Kerala Agricultural 
University.

Studies on the contribution of inputs 
to the gram yield of summer cowpea 
indicated irrigation lo he the principal 
input, which contributed to more than 
50% of the yield In the absence of 
irrigation, other inputs failed to 
increase the gram yield

Joy, P. P., Mrulgit, T. K. 
and Nccma, V. P.
1991. Input 
contribution m 
summer cowpea.
/ rgiimc Research 14 
(1) 33-36.

Rccna Mai hew ct.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
(halakudy.
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Cowpea raised in summer rice lallow s 
could be given irrigation with 5 cm 
water at 1W/CPI: of 0.75 (5 lmgaiions 
at an interval ol 15 days) along with 
phosphorous (iO 15 kg ha 1 or at critical 
stages of branching, llowering and pod 
formation.
Irrigation al IW/CPE of 0.4 was 
sufficient for attaining vegetative 
growth for incorporation as green 
manure.

KAUJWK-2U0I.
Research Report 
Diiccloraie ol 
Research, Kerala 
Agricultural 
Uim ersity,
Vellanikkara

Reena Mathew et ui 
J005 1 lirec decade . ol 
research on Waler 
Management in Kerala 
Agricultural
I iniv ersity. Agrunomn 
Research Station, 
t halakudy.

. Sprinkler irrigation was found to be 
very effective and economic in 
increasing the yield both in bush and 
trailing type cow pea grown in summer 
fallows in light soils. Irrigation was to 
be given at an interval of 6-8 days 
through sprinkler at an intensity of 0.63 
cm/hr for 2 hours. This scheduling 
gave an increase in yield of 36.4% o\ er 
channel/flood irrigation.

KAU, 2002-03. 
Research Report 
Directorate ol 
Research, Kerala 
Agricultural 
University, 
Vellanikkara

Reena Mai lie w et al. 
2005. 1 hree decades u! 
Research on Water 
Management in Kerala 
Agricultural 
IJm\ersily. Agronomic 
Research Station. 
Chalakudy.

V E G E T A B L E  C O W P E A

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

Under red loam soils (Vellayani), 
maintaining a moisture regime of 75% 
of the field capacity throughout the 
crop growth period resulted in higher 
yield and yield contributing characters. 
A fertilizer dose of 30 kgN and 40 kg 
P/ha also contributed to the yield.

Jyolhi, K.S. 1995. 
Effect of phenophased 
irrigation on 
vegetable cowpea 
under graded dose of 
N and P. M.Sc.Thesis, 
Kerala Agricultural 
University.

Reena Mathew' et al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural University. 
Agronomic Research 
Station, Chalakudv* m

I
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Highest yield of green pod was 
obtained b> giving 10 mm daily 
irrigation compared to irrigation at 
15 mm CPE and 20 mm CPE with plant 
density of 16.667 plants/ha.

Mini, C. L. 1997. 
Response of 
vegetable cowpea to 
phosphorus under 
varying moisture 
levels and plant 
density. M.Sc. Thesis, 
Kerala Agricultural 
University.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

Study on response of cowpca 
c v. Malika to nitrogen and potassium 
under varying levels of irrigation 
revealed that.

The maximum yield of green pod was 
obtained when the crop was irrigated 
through micro sprinkler at 20 mm CPE 
with a depth of 10 mm water.

The N and K levels at 20 kg/ha 
enhanced the pod yield

Moisture depletion was higher from the 
top 0-15 soil layer when the crop was 
irrigated at 10 mm CPL with a depth 
of 20 mm water through micro 
sprinkler

At 15-30 cm and 30-45 cm depth, 
surface method recorded the highest 
moisture depletion

Higher level of K was found to 
influence the moisture depletion 
pattern

The maximum prolme content was 
recorded when the crnp was irrigated 
through micro sprinklers and 
potassium was applied at the rate of 
40 kg'ha

___________

Geetha, V. 1999. 
Response of 
vegetable cowpea to 
Nitrogen and 
Potassium under 
varying levels of 
irrigation. M.Sc. 
Thesis, Kerala 
Agricultural 
University.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural University. 
Agronomic Research 
Station, Chalakudy.
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B L A C K  C R A M
Sumcc Stiii i< in 
ol KckreiiLL

1 1

Salient Pindmgs/Meihod ol Study
Original source 
Reference

Agronomic Rescanh 
Station, ( halakudy 
Kerala Agricultural 
IJm\ei=>uy

j

In rice fallows, sigmlicanl yield 
increase in black grain cuuld be 
attained by giving 3 - 4 shallow 
irrigations and NPK applications ai 
30:60:40 kg/ha

Annual Report (10
75) AK RP on Watei
Management 
Agronomic Research 
Station, ( halakudy. 
Keiala Agricultural 
1 Jniversity pp 15

One inierculiure recorded inimerically 
the highest water use elliciency (2. M 
kg/ha mm) and w as 35.82% higher over 
no interculture treatment. Among the 
two methods of irrigation, border strip 
scored an increase of 25.14% in water 
use efficiency over bed method of 
irrigation.

Annual Report < 1979- 
80) AK RP on Water 
Management 
Agronomic Research 
Station, C halakudy.

Agronomic Research 
Station. ( halakudy 
Kerala Agricultural 
University.

Two black gram varieties Co-2 &. TO 
were found to be equally suitable lor 
cultivation under irrigated conditions 
during summer season in rice fallows. 
The most economic w ater management 
practice will be scheduling irrigations 
at IW/CPE, 0.3, 0.5, 0.6 and 0.7 at 
successive interval of 25 days.
Bed method of irrigation w as found to 
be superior to border method of 
irrigation for black gram in the rice 
fallow's during summer season.

Annual Report (1080- 
SI ) AICRP on Water 
Management. 
Agronomic Research 
Station, Chalakudy, 
Kerala Agricultural 
University, pp 109

Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
Uni\crMty

|

I

In black gram an irrigation schedule 
of 3 cm during first 25 days and there 
after 4 cm at IW/CPE 0.75 (10 days 
interval) was found to be optimum. It 
was also observed that both border 
strip and bed method of irrigation wras 
equally effective for the summer crop 
of black gram.

Varghese, K.,
Mathew, J. and Pillai, 
G  R. 1986. Response 
ofblack gram to 
water management 
practices in summer 
rice fallows. Agri.
Res. J. Kerala. 24
(2): 175-178.

Reena Mathew et.al. 
2005. Three decades 
of Research on Water 
Management in Kerala 
Agricultural University. 
Agronomic Research 
Station, Chalakudv.
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Water management as per the Kerala Agricultural University Package of Practices 
Recommendations - Crops - 2011

Usually the crop is grown under rainfed conditions. When facilities are available, the 
crop may be irrigated to field capacity after thinning operation and thereafter at 15-20 days 
interval. Stop irrigation just before the pods begin to mature.

Surface irrigation at 3 cm depth during the critical stages, viz., 4-5 leaves, branching, 
flowering and pod formation will increase the yield by 35-52 percent. Two irrigations of 
3 cm depth each in the vegetative phase (4-5 leaf stage or branching) and in reproductive 
phase (at flowering or pod formation) are the best, registering maximum yield and water 
use efficiency. In the case of single irrigation, it can be best given in the reproductive 
phase. In the tail end fields in command area, best use of the sparingly available wrater can 
be made for augmenting sesame production.
Other findings

Salient Findings Method ol Study
Original source/ 
Reference

Sourcc^talion 
of Reference

The fertilized crop has recorded an 
yield increase of 0.652-1.3q/ha over 
the crop grown on residual fertility in 
rice fallow-, Yield progressively 
increased with the number of 
irrigation The mean yield increase due 
to four irrigations is 1.1 t|/ha over the 
crop irrigated once.

Annual Report. 1974- 
75 AICRP on Water 
Management. 
Agronomic Research 
Station, Kerala 
Agricultural 
University. 
Chalakudy, pp 15

Agronomic Research 
Station. Chalakudy. 
Kerala Agricultural 
University.

Surface irrigation given at 3cm depth 
during the critical stages of 4-6 leaves, 
branching, flowering and pod 
formation were found to increase the 
scsamum yield by 35 to 52%. Two 
irrigations of 3cm depth each given in 
the vegetative phase (at 4 to 6 leal 
stage or branching) and in the 
reproductive phase (at flowering or 
pod formation) was thebesi registering 
maximum yield and water use 
efficiency

Annual Report.
1976-77 AICRP oil 
Water Management. 
Agronomic Research 
Station, ( halakudy,
PP ()5

Agronomic Research 
Station. Chalakudy. 
Kerala Agricultural 
University.



” — Peeria Mathew ct al 
JOIiS ! lnee decade:, of
Re iCarc h on A utei 
Management in Kemla 
Agricultural 
University Agronomic 
Research Station,
( halakudy.

In sandy loam soil irrigating sesamum 
at critical stages of 3-4 leal stage, 
branching, flowering and pod 
formation stage or at IW/CPE 0.75 with 
40 mm water ensured significantly 
higher yield as compared to un- 
irngaled crop and 30 kgN/ha was found 
to be optimum for higher grain yield 
in irrigated sesamum

Mathew. J., Varhgese,
K Pillai.fi P and
Sanihakumari, < ■
19X9, Response ol 
sesamum to w ater 
management 
practices under 
varying levels of 
nitrogen. Agn fa'* J  
Kerala, 27( 1-2)

Sprinkler irrigation at intensity ol 0 03 
cm/hr for 2 hours was found to be very 
effective and economic in increasing 
the yield in light soils. An increase in 
yield of 10.5®o is realized over flood 
or channel irrigation through this 
system, in summer rice fallows.

KAU. 2002-03. 
Research Report. 
Directorate ul 
Research, Kciala 
Agricultural 1 'ruv cr ity, 
Vellamkkara.

Reena Mathew 11 al
2005 Three decades of
Research on Water
Management m Kerala
Agricultural University.
Agronomic Research
Station, (  halakudy 
--------- — - ■ - --

The study conducted in sandy tracts of 
Onattukara region revealed that giving 
3 or 4 irrigations viz., 2 irrigations at 
vegetative phase and 1 or 2 irrigations 
at reproductive phase was found lo be 
optimum for higher yield and w ater use 
efficiency.

KAU, 2003-04 
Research Report, 
Directorate of 
Research, Kerala 
Agricultural University, 
Vellamkkara.

Reena Mathew et al 
2005. Three decade.'- of 
Research on Water 
Management in Kerala 
Agricultural University. 
Agronomic Research 
Station, Chalakudy.

G RO U N D N U T

The area under cultivation of groundnut is 0.0078 lakh ha and production is about 
0.0097 lakh tonnes. Major cultivation of groundnut is in Palakkad district and is rard> 
cultivated in some other districts of Kerala.

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

Irrigation for ground nut in summer 
season in sandy loam soils of 
Chalakudy ŵ as found to be scheduled 
at 0.9 IW/CPE (5 cm depth) for 
increased pod yield. Application of
25 kg/ha. each of PnO, & K^O was— “

Mathewr, J.,
Nair, K. P. M. and 
Kuriakose, T.F. 1983. 
The response of 
ground nut to 
Phosphorous and

Reena Mathew' ei.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. i
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found to be optimum under this water 
management practice.

Potassium under 
different water 
management practices 
Agri. Res. J. Kerala, 
21(2): 27-31

Agronomic Research 
Station, Chalakudy.

Studies conducted to identify the 
critical stages of irrigation and the 
effect of irrigation on growth and yield 
of groundnut revealed that irrigation at 
IW/CPE 0.5 (once in 15 days) was 
optimum for groundnut in summer 
months without any significant 
reduction in pod yield.

Annual Report (1984- 
96) AICRP on Water 
Management. 
Agronomic Research 
Station, Kerala 
Agricultural University. 
Chalakudy.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

In summer rice fallows of lateritic 
region, 50 mm irrigation at IW/CPE 
0.75 was found beneficial for higher 
pod yield. Moisture stress during early 
growth stage delayed flowering and 
adversely affected nodulation.

Muklha, T. N. 1995. 
Productivity of 
groundnut (Arachis 
hypogaea L) in 
summer rice fallows 
under different 
frequencies of 
irrigation.
M.Sc. Thesis,
Kerala Agricultural 
University.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

During second crop season in uplands, 
50 mm irrigation at IW CPE 1.0 was 
sufficient for belter utilization of 
applied nutrients. A fertilizer do*»c of 
10:37.5:75 Kg NPK/ha was found to 
be optimum for groundnut in upland1..

Bhoopathy, T. 2003. 
Water nutrient 
interaction on 
productivity of 
groundnut.
M.Sc. Thesis,
Kerala Agricultural 
University.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

O IL  PA LM
Reena Malhcw ct al.
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural
I University. Agronomic 
Research Station,
( halakudy.

Irrigation at 90 litres palm/day resulted Varghcsc, T. P. 1995.
in increased yield contributing Effect of nutrition as
characters and palm oil production in influenced by
oil palm. irrigation on growth

and yield of oil palm.
Ph.D. Thesis.
Kerala Agricultural
11 niv ersity
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TUBER CROPS

T A P IO C A
1 i * I-. > 11 K mil ir 11 known in I lie temperate

Tapioca is shrubby tropical perennial plain that
-r u , n ik tii in ariv ‘•,hi‘r' maun loud plant Area ol cassav u/one. Tapioca thrives belter in pool soils than any

in Kerala is about U.09 lakh ha and production is about -4.5 la

Waler n , . n . Bement »s per the Kerala Agricull»r»l I  m # .v  »<
Recommendations ( rops - 2011

Under conditions ol well-distnbuied rainfall, tapioca grow s w ell as a rainlcd crop and 
irrigation is not necessary', I low ever, the crop has to be migated to pio\ ide sul lie lent moisture 
under conditions of prolonged dry periods alter planting. When the crop is grown under 
irrigation, yield increase of 150-200 percent over the ramfed uup has been obser\ed

Furrow irrigation with 25 mm water al 100 mm ( FI and alternate lunuw irrigation 
with 50 mm water at 75 mm CPE require only less water and labour lur optimum yield 
Approximate irrigation interval schedules will be 27 and 20 day respetlively on summer 
months.
Other findings

Salient Findings/Method of Study Original source/ 
Reference

Sourcc'Station 
of Reference

Supply of irrigation in furrow once in 
40 days at 5cm depth was found to 
fasten the maturity and increase the 
yield by 2 to 3 folds at 9 months 
growth.

Annual progress 
report. 1976-77. 
A1CRP on W'ater 
Management, 
Agronomic Research 
Station, Chalakudy, 
Kerala Agricultural 
University, pp 95

Agronomic Research 
Station, C halakudy. 
Kerala Agricultural 
Lrnv ersity.

Tapioca planted in garden lands in 
October is found to be benefited by six 
irrigations (30 cm) given during the dry' 
months from Dec. to May and the yield 
increase due to this irrigation is 
7.199 t/ha.

The irrigated crop recorded 22.16% 
(5.47MT/ha) more yield at 9 months 
than the un irrigated crop harvested at 
11 months.

Annual progress 
report. 1978-79. 
AICRP on Water 
Management, 
Agronomic Research 
Station, Chalakudy, 
Kerala Agricultural 
University, pp. 74

Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
University.

-i
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11 months crop of tapioca with 5 cm 
I irrigation at IW/CPE 0.5 (19 days 

interval) is optimum for higher tuber 
yield.
The supplemental irrigation for the 9 
months harvested crop could produce 
an average yield increase of 46.01% 
(10.545 t /ha) over the unirrigated crop 
harvested at 11 months maturity.

Annual progress 
report. 1979-80. 
AICRP on Water 
Management, 
Agronomic Research 
Station, Chalakudy, 
Kerala Agricultural 
University. Pp.92-94

Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
University.

Growing an intercrop of cowpea, green 
gram, black gram and groundnut will 
not adversely affect the tuber yield of 
tapioca. In this cropping system 
irrigation (5cm depth) at an IW/CPE 
ratio of 0.3 would be enough for 
optimum yield.

Annual progress 
report. 1981-82. 
AICRP on Water 
Management, 
Agronomic Research 
Station, Chalakudy, 
Kerala Agricultural 
University.

Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
University.

Optimum schedule  ̂of irrigation for a 
nine-month and eleven-month Lapioca 
crops were found to be at IW/CPE 

1 values of 1.0 and 0.5 respectively. 
Supplemental irrigation benefited both 
crops and it enabled earlier harvest of 
nine-month crop thereby relieving the 
land for a short crop of rice Irrigating 
the eleven-month crop at IW/CPE 0.5 
(19 days interval) provided an 
additional yield of 5.5 tonnes tubers 
over the nine-month crop

Sushama, P. K., Pillai. 
G. R., George, T. P. 
and Mathcw.J. 1982. 
Response of Cassava 
(Manihot esculent a 
crantz) to different 
irrigation schedules.
./. Root crops 8
(1-2): 71-73.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural University. 
Agronomic Research 
Station, Chalakudy.

In the case of short duration tapioca 
grown in summer rice fallows after 
second crop of rice, lor better water 
economy and tuber yield, irrigate the 
crop either adopting all furrow 
irrigation wiih 25 mm water at i 00 mm 
CPE or alternate furrow irrigation 
alternatively with 50 mm water at 
75 mm ( PP

Annual Report 
(1984-96) AICRP on 
Water Management. 
Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
University.

Reena Mathew et.al. 
2005. Three decades of 
research on water 
management in 
Kerala Agricultural 
University. Agronomic 
Research Station.
( halakudy.
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In tapioca, when the water table rose 
above 60 cm from the surface, there 
was a significant reduction in the tuber 
yield and the total biomass production.

Suvarnakumari, N , 
Vaiadun, K M. and 
Na/eemuddin, M. 
1996. Physical and 
agronomic 
observations in 
( havaia branch canal 
A case study from 
Neyyar irrigation 
project Proceedings 
of the 11I I 1* Kerala 
Science C ongress, 
27-29 January 1996, 
Emakulam, pp 223-224

Agricultural walcr 
management,') liree 
decades ol ailivilies ol 
W'ater Management 
(Agriculture) Division, 
1978-2007. CWRI jM.
1 >20

The studies on surge How and 
continuous How irrigation in tapioca 
revealed significant influence ol 
treatments on tuber yield per plant. 
Maximum tuber yield was recorded by 
irrigating the crop at 50 mm CPE by 
surge flow method, with a cycle ratio 
0.5 and w'as on par with continuous 
flow' treatment at 50 mm CPE.
Irrigation water use efficiency was 
found highest for surge irrigation 
treatment at 75 mm CPE, which was 
21 per cent higher than that of 
continuous flow' treatments al the same 
level of irrigation.
A saving of 17 per cent w'ater could be 
attained in surge flowr technique w ith 
an increase of 29 per cent yield.

Visalakshi, K P., 
Mathew, R , 
Sanlhakumari, Cj. and 
Abraham, M. 2003. 
Comparative studies 
on continuous and 
surge How lurrow 
irrigation in Tapioca. 
Proceedings oj ihe 
15,h Kerala Science 
Congress,
Thiruvananthapuram, 
Jan. 2-4. p.29

Reena Mathew ei al. 
2005. Three decades of 
Research on W'alei 
Management in Kerala 
Agricultural 
Lni\ersity. Agronomic 
Research Station, 
Chalakudy. 1

S W E E T  POTATO

Salient Findings/Method of Study Original source/ 
Reference

Source Station 
of Reference

A study conducted to identify the 
optimum combination of fertiliser and 
irrigation revealed that, sweat potato 
growm under irrigated condition in

Varhgese, K.,
Mathew; J., PiHai, G R.
and Sanlhakumari, G  
1987. Effect of

Reena Mathew et.al. 
2005. Three decades of 
Research on W'ater 
Management in Kerala
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1
summer fallows needed irrigation with 
50 mm water at 1.2 IW/CPE fat an 
interval of 10 days). The application 
of nitrogen and potassium %  50 kg/ha 
each was found to be optimum for 
higher yield.

irrigation on sweet 
potato under graded 
doses of N and 
Potassium. J. Root 
Crops 13(l):25-26

Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

The irrigation schedule for sweet 
potato was arrived at IW/CPE 0.75 
along with a fertilizer dose of 
100:75:100 kg/ha.

Oommen, M.1989. 
Cultural, Manurial 
and Water 
requirements for 
sweet potato.
M.Sc. Thesis, 
Kerala Agricultural 
University.

Reena Mathew et.al. 
2005. Three decades of 
research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

Irrigation at an interval of 4 days during 
tuber initiation and tuber maturity 
phases was found advantageous.

Nair, G  M.1994. 
Nutrient moisture 
inter action under 
phasic stress 
irrigation of sweet 
potato in summer rice 
fallows. Ph.D. Thesis, 
Kerala Agricultural 
University.

Reena Mathew et.al. 
2005. Three decades of 
research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

A M O R P H O P H A L L U S

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

Amorphophallus was found to be 
irrigated f5 cm depth) at 0 9 IW/CPE 
during summer months for increased 
corm production. It was also 
recommended to mulch with dried 
leaves, paddy waste or coir dust, in the 
order of preference and according to 
local availability for better moisture 
conservation and increased yield.

Mathew, J., 
Varhgcse, K .
Pdlai, G R. and 
Santhakurnan. ( i.
1988. Response of 
amorphophallus to 
irrigation and 
mulching. Agri flrv 
J  Kerala 26

Reena Mathew et.al. 
2005. Three decades of 
research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station,
( halakudy.
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VEGETABLES

BITTER GOURD

Salient Find mgs/Method ol Siudy
Ongmal source/ 
Reference

Source/Station 
ol Reference

In biller gourd, farmers' practice of pul 
w alering every* day w as compared w nh 
pitcher inigalion m which one mud poi 
containing 3,5 hires of w ater was kepi 
buried m soil such thai ihe neck was 
al ground level II was luund lhal 
pitcher irrigation was superior lo all 
other methods (irrigation al 1W/CPH 
0.50, 0.70 and 0.90) and daily poi 
w atering w ith 3.5 hires of w ater.

KAU, 1978-2001 
Research Report 
Directorate of 
Research,
Keiala Agricultural 
l inner sity, 
Vellanikkara

Reena Mathew t i a! 
2005 I hrec decades ul 
Research on Water 
Management in 
Kerala Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

3 cm irrigation scheduled al an 
IW/CPE of 0.4 (irrigation interval of 
about a fortnight) using basin method 
of irrigation is sufficient for 
successfully raising bitter gourd in 
summer season.

Annual Report.
1979-80 AICRP on 
Water Management 
Agronomic Research 
Station, Chalakudy, 
Kerala Agricultural 
University.pp 92-94

Agronomic Research 
Station. Chalakkudy 
Keiala Agriculiural 
University

Basin method of irrigation based on 
IW/CPE 0.4 which requires the least 
quantity of waler can be used for 
raising bitter gourd successfully in 
summer fallows

Annual Report, 
1984-86 AICRP on 
Water Management. 
Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
University

Reena Mathew cl al. 
2005. Three decades of 
Research on Water 
Management in 
Kerala Agricultural 
University'. Agronomic 
Research Station, 
Chalakudy.

The optimum irrigation schedule for 
bitter gourd during summer season in 
sandy loam soil was found to be 3cm 
irrigation al IW/CPE 1.2 and NPK at 
60:30:60 kg/ha produced the 
maximum net profit. Soil moisture 
extraction was maximum from the top 
30cm layer of the soil.

Thomas, GC. 1984 
Waler management 
practices for bitter 
gourd (Mormodica 
Charantia L) under 
different fertility 
levels. M.Sc. Thesis, 
Kerala Agril. University', 
Vellanikkara

Reena Mathew* ei al. 
2005. Three decades 
of Research on Waler 
Management in 
Kerala Agricultural 
University. Agronomic 
Research Station, 
Chalakudy. Kerala 
Agnl. University
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Studies conducted at different 
irrigation levels-E (IW/CPE (1), I, 
(0.75), I3(0.50), ^(conventional) and 
1. (Pitcher irrigation) revealed that.
Irrigation need be given at IW/CPE 
value of I, at 30 mm CPE (3-6 days 
interval) in bitter gourd raised in sandy 
clay loam soils.
Irrigation at IW/CPE value 1 produced 
female flowers earlier, more female 
flowers, maximum number of fruits, 
highest fruit length and girth, high 
yield, more dry matter production and 
higher water use efficiency.

Sarah Jacob. 1986. 
Effect of date of 
sowing and levels of 
irrigation on the 
growth and yield of 
bitter gourd var.priya. 
M.Sc.(Ag.) Thesis, 
Kerala Agricultural 
University, 
Vellamkkara. 115 p.

College of 
Horticulture, 
Vellamkkara. 
Kerala Agricultural 
University.

In Bitter gourd, irrigating the crop at 
15 mm CPE (approximate interval of 
3-4 days) with 40 mm water and 
application of Nfa 90 kg/ha was more 
economic considering the yield and 
quantity of water when planted in 
summer fallows.

Thampalti, K.C.M., 
Sanlhakumari, G, 
Mathew, R. and 
CTiandrasekaran, P.
1993. Consumptive 
use pattern of soil 
moisture extraction 
and water use 
efficiency of hitter 
gourd under varying 
irrigation and 
nitrogen levels.
Agrl R l\s.J. Kerala. 31.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

The efficiency of bubbler irrigation 
system (KAN Micro sprinkler) was 
compared with drip system of 
irrigation in bitter gourd with three 
levels of irrigation (1 Of). 75 & 50% 
PE) The result showed that bubbler 
irrigation system was more cflicicnI 
than drip method in bitter gourd 
grown under mound system of 
cultivation for realising increased 
yield This system recorded water 
saving of 59% and 69% when 
irrigation was scheduled at 100% and 
75% PE respectively over control

Srcckumaran, V., 
Sanlhakumari, G,
J ay a k ri s h n a k u ma r, V. 
and Kcghu, P. K. 
1998. Bubbler 
irrigation system 
(BIS)-An Innovative 
Micro Irrigation 
System. Proceedings 
of the 1 (P Kerala 
St ienre Congress. 
Ko/hikode, Jan.2-4. 
p 494-496

Rccna Mathew ct al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

59



SNAKE GOURD

Salieni Findings/Method ol Study
Original soutte 
Keiercnce

Suun e/Slalion 
of Reference

The optimum time ol sowing m snake 
gourd for maximum yield and net 
return was found to be on No\ ember 
16°' with irrigation al IW/( PI value 
of 1.0.
Consumptive use of water increased 
with frequency of iriigalion.
Top 15 cm of soil layer accounted for 
highest soil moisture depletion. The 
depletion was more from ihe deeper 
layer in drier regions.

Thankamani, < • K
1987. Effects of dates 
of sow mg and lev els 
of irrigation m die 
growth and yield of 
Snake gourd 
M.Sc.(Ag ) Thesis, 
Kerala Agricultural 
University, 102 p

( ollege ol 
Horticulture, 
Vellamkkara. 
Kerala Agricultural 
Umv ersity.

In an experiment to standardize the 
optimum dose of nitrogen (35,75,105 
and 140 kg/ha), ethephon (0, 50,100 
and 200 ppm) and drip irrigation (5 mm 
CPE and 10 mm CPE), it was observed 
that the suitable levels of inputs for 
realizing the maximum fruit yield and 
net income were 105 kg N/ha, 200 ppm 
ethephon and drip irrigation at 5 mm 
CPE.

Syriac, K E. 1998, 
Nutricnt-growlh 
regulator interaction 
in snake gourd under 
drip irrigation.
Ph.D. Thesis,
Kerala Agricultural 
University.

Reena Maihew et.al. 
2005 Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research SLation, 
Chalakudy.

PU M PK IN

Salient Findings/Method of Study Original source/ 
Reference

—

Source Elation 
of Reference

Irrigation can be scheduled at 75% 
depletion of available soil moisture. 
Irrigating at cumulative pan 
evaporation values of 60-70 mm during 
vegetative stage followed by 45-55 mm 
during flowering and fruiting stage w as 
more economic for higher yield.

Lakshman, R. 1985. 
Scheduling irrigation 
for cucurbitaceous 
vegetables.
M.Sc. Thesis,
Kerala Agricultural 
University.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural University 
Agronomic Research 
Station, Chalakudy.

1
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C U C U M B E R

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

Scheduling 3 cm irrigation at IW/CPE 
ratio of 0.4 (interval of 15 days) 
through basin method can be 
recommended for cucumber in summer 
season. Water equivalent to 40% of 
daily evaporation is sufficient.

Annual Report 1979- 
80 AICRP on Water 
Management. 
Agronomic Research 
Station, Chalakudy, 
pp 92-94

Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
University.

Study conducted on the relative 
efficiency of a low cost drip irrigation 
system fabricated with the locally 
available materials and the conventional 
basin method was tested. The amount 
of water required for producing the 
same yield was equal in both methods. 
But in basin method conveyance loss 
was estimated to 27.7% over drip 
method.

Andezhathu, S. 1989. 
Relative efficiency 
evaluation of drip and 
conventional method 
of irrigation in Ash 
gourd and Cucumber. 
M.Sc. Thesis,
Kerala Agricultural 
University.

Reena Mathew et.al. 
2005. Three decades of 
research on water 
management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

Studies indicated that the be \ schedule 
of irrigation in cucumber was to 
irrigate at 25 mm CPE. A fertilizer dose 
of 100 kg N and K ha was needed for 
optimum yield, net return and benefit 
cost ratio under irrigated condition
Soil moisture depletion pattern showed 
that cucumber extracted a  ̂ much a. 
60% of total water used from the top 
30 cm soil layer.

Rao, S. 1989. Water 
management and N 
and K nutrition in 
cucumber (cucumis 
sativus L). M.Sc. 
Thesis, Kerala 
Agricultural 
University.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station. 
Chalakudy.

Evaluation of three levels ol drip 
irrigation (2. 3 and 4 I/plant day) four 
timings of irrigation (1. 2, 3 and 4 hrs) 
and two number of drippers per plant 
II and 2 dripper plant) showed that, 
the duration for drip irrigation as 3 
hours per day and one number ol 
dripper per plant to he the best

I nkshmi. S. 1997.
Response ol 
cucumber {Cucumis 
rnelo L.) to drip 
irrigation under 
varying levels of 
nitrogen and potash.

College ol Agriculture. 
Vellayani.
Kerala Agricultural 
I Inivcrsity
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The spread and depth of root system 
of cucumber plants raised under drip 
irrigation pointed out that the fertilizers 
as a ring around the base of the plant 
at a distance of 20 cm will be witlnn 
the root zone of the plant.
The yield of cucumber was highest at 
the drip irrigation level of 3 l/plant/day

Ph D. Thesis, Dept of 
Agronomy, to  A, 
Vellayani

SA LA D  C U C U M B E R

Salient Findings/Method ol Study
Original source/ 
Reference

Source/Station 
ol Reference

Drip irrigation with 2.0 litre/plant/day 
using 4 Iph dripper, along wilOh 30 
micron silver black plastic mulch gave 
better performance in naturally 
ventilated poly house.

Annual Progress 
Report. 2010-2011, 
Precision farming 
Development Centre, 
Tavanur,
Kerala Agricultural 
University, p. 14

PFDC, KCAET 
Tavanur.
Kerala Agricultural 
Uni\ ersity.

Sub surface inline drippers along with 
coirpith mulching was found 
significantly superior to surface 
placement of laterals under no mulched 
or leaf mulched conditions in the yield 
of salad cucmber. Among three factor 
interactions, the combination of 
conventional fertilizer + sub surface 
placement of inline dripper + coir pith 
mulch recorded higher yield of 
23.67 t/ha in salad cucumber. Moisture 
retention under coir pith mulching was 
significantly superior (16.42%) to no 
mulch (15.03%) condition and the 
yield, pH and B:C  ratio under 
conventional fertilizers (Urea, MOP) 
and coir pith mulching were found 
good for salad cucumber.

Research Report. 
2011-14 Directorate 
of Research,
Kerala Agricultural 
University.

PFDC, KCAET 
Tavanur.
Kerala Agricultural 
University.
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The water requirement of salad 
cucumber was determined as 2.84 mm 
using the irrigation management and 
planning model CROPWAT. The study 
revealed that drip irrigation with 
1.3 I/day or 65% of the daily irrigation 
requirement and fertilizer (a 100% of 
the adhoc fertilizer recommendation of 
KAU could give maximum production 
of salad cucumber in a naturally 
ventilated polyhouse. The maximum 
fertilizer use efficiencies were reported 
for the treatment with 90% fertilizer 
requirement. The study on effect of 
microclimate on the performance of 
salad cucumber showed that the most 
suitable temperature range for the 
optimum production was 22 JC to 32 C 
and most suitable relative humidity 
was 80% to 95%

O R IE N T A L  P IC K L IN G  M E L O N

Salient Findings/Method of Study Original source/ 
Reference

Source'Slation 
of Reference

Irrigation at 75 per cent depletion of 
available soil moisture was found 
optimum for salad cucumhcr This 
comes ahout 5-7 days interval hctwecn 
two irrigations. In another approach 
using can evaporimetcr. irrigation has 
to be given at 60-70 mm cumulative 
can evaporation values during 
vegetative l̂age followed by 45-55mm 
during flowering and fruiting stages.

Lakshman, R. 1985. 
Scheduling irrigation 
for cucurbitaccous 
vegetables.
M Sc. Thesis,
Kerala Agricultural 
I Inivcrsity

Reena Mathew ct aL 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station. 
Chalakudy.

Studies on different irrigation levels of 
IW/rpi 0.4. 0.8, 1 2 and at critical

Vceraputhiran, R 
1996. Irrigation

Reena Malhcw et.al. 
2005 Three decades of
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stages (branching, flowering, fruit 
development) revealed that,

IW/CPE of 1.2 have maximum vine 
length, more number of leaves per \ me, 
highest leaf area, highest LAI, more 
dry matter, mean length ol liuits, 
highest girth of fruits, highest fruit 
weight, highest number ol Iruits, 
highest consumptive use, highest crop 
coefficient value anil highest C’WUE. 
Irrigation at IW/CPE 1.2 and 0.8 
produced 114 and 50 per cent more 
yield. Higher levels of irrigation 
increased the N and K content ol leaves 
up to 45 DAS and P content up to 75 
DAS.

Highest net profit and net return per 
rupee was recorded in IW/CPE 1.2.

In another study employing subsurface 
moisture conservation techniques 
(incorporation of saw dust, paddy 
waste and coir pith (a 1 /3,J pit volume), 
the fruit yield was found to be 
maximum at IW/CPE 1.2. Under 
conditions of scarcity of water, an 
equally beneficial alternative was 
incorporation of paddy waste or coir 
pith and irrigation at IW/CPE 0.8.

management iclated 
to subsurface moisture 
conservation 
technique in oriental 
pickling melon.
M Sc Thesis,
Kerala Agricultural 
University

research on water I 
management in 
Kerala Agnculluiul 
University Agronomic 
Research Station, 
Chalakudy.

The quantity of water for irrigation 
could be reduced considerably by 
adopting drip irrigation using one 
emitter per plant @ 3 litres per day. 
Nitrogen @ 70 kg/ha and K @ 
50 kg/ha was found optimum under 
drip irrigated conditions.

Lakshmi, S. 1997. 
Effect of drip 
irrigation and 
application of N and 
K fertilizer on the 
growih and yield of 
Cucumber.
M.Sc. Thesis,
Kerala Agricultural 
University.

Reena MaLhew' et.al 
2005. Three decades 
of Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station  ̂
Chalakudy.
Kerala Agricultural 
University.
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Drip irrigation at 125% pan 
evaporation along with black 
polythene mulch was found to be 
beneficial for yield and net profit as 
compared to basin irrigation. In 
addition to 27.5% yield increase, the 
treatment brought about 13% savings 
in water where 45 litres was applied 
per plant once in 3 days.

Gebermedhin, A. A. 
2001. Drip irrigation 
and mulching in 
oriental pickling 
melon. M.Sc. Thesis, 
Kerala Agricultural 
University.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

In an experiment consisting of 
combination of 4 irrigation levels (50. 
75 and 100% EP through drip irrigation 
and farmers practice of pot irrigation 
(ai 10 1/ plant) and 3 fertilizer level 
( 100, 150 and 200 %  PJDF), the results 
showed that.

Maximum fruit yield (72.4 t/ha) was 
recorded at 100% EP given through 
drip irrigation along with 200% RDF. 
Maximum number of fruits per plant 
(2.8), maximum average weight and 
volume of fruit (710.2 g and 724.4cm1) 
were observed at 100% EP.

Ningaraju, G.K. 2013. 
Fertigation in oriental 
pickling melon 
(cue cum is melo 
var.conomon (L.) 
Makino) under high 
density planting. 
M.Sc. Thesis,
Kerala Agricultural 
University.

College of
Horticulture,
Vellayani.
Kerala Agricultural 
University.

Among irrigation methods, oriental 
pickling melon responded least to wii k 
method. Wick irrigation recorded 
higher fruit setting percentage than 
other method and recorded the highest 
mean fruit weight of 1230 g. Though 
hasm irrigation retained higher 
moisture in soil, it was not reflected m 
fruit yield. The combination of 
mulching with black LD PE  and 
irrigation methods was the better 
method Best fruit yield and net profit 
were obtained when wick irrigation 
was combined with mulching entire 
inier space vviih black 1T9PE

Anoop. N. C. 2009, 
Micro Irrigation and 
Polythene Mulching 
m Oriental Pickling 
Melon (Cm units 
mclo var connmnn 
( L )  Makino), M.Sc 
Thesis. Department 
of Agronomy.
College of 
Horticulture. 
Vellanikkara pp 102

College of 
Horticulture, 
Vellanikkara. 
Kerala Agricultural 
University

65



ASH GOURD

Salient Findings/Method of Study Original source/ 
Reference

Sour*. e/Stulion 
ol Reference

Irrigation at 75% depletion of available 
soil moisture was suggested for ash 
gourd This conies about 5-7 days 
interval between two irrigations In 
another approach using can evapon- 
meter, irrigation has to be given at 60- 
70 mm cumulative can evaporation 
values during vegetative stage follo
wed by 45-55mm during (lowering and 
fruiting stages.

l.akshnian, l< 19H5. 
Scheduling iirigulion 
for cucurbitaceous 
vegetables.
M.Sc. Thesis,
Kerala Agncullurul 
University

Kccna Mathew t / al. 
2005 1 liree dei ad(_ . nl •
Research on Water 
Manage men l in 
Kerala Agriculiurul 
1 IniverMly, Agronomic 
Research Station, 
Chalakudy.

Irrigation at IW/CPE of0.7 along with 
mulching was found to be optimum lor 
higher yield in ash gourd.

Visalakslu, K. P.
1988. Studies on drip 
irrigation in Ash 
gourd. Research 
Highlights on 
vegetables.
Kerala Agricultural 
University, pp.32-33.

Reena Mathew Li al 
2005. Three decades ul 
Research on Water 
Management in 
Kerala Agricultural 
Um\ersity. Agronomic 
Research Station,
( halakudy

The relative efTiciency of a low cost 
drip irrigation system fabricated with 
the locally available materials and the 
conventional basin method was tested 
in ash gourd. In drip as well as basin 
method, the irrigation schedule was 
IW/CPE 1.0,0.7 and 0.4. There was 30% 
saving of irrigation w'ater by drip 
method over conventional method of 
irrigation.

Andezhathu, S. 1989. 
Relative efficiency 
evaluation of drip and 
conventional method 
of irrigation in Ash 
gourd and Cucumber. 
M.Sc. Thesis,
Kerala Agricultural 
University.

Reena Mathew ei ul 
2005. Three decades of 
Research on W ater 
Management in 
Kerala Agricultural 
University. Agronomic 
Research Station. 
Chalakudy.

While assessing different levels of 
potassium (75, 150 and 225 %  of POP) 
under different levels of irrigation 
(IW/CPE 0.75, 0.50 and 0.25), it was 
found that the levels of irrigation and 
potassium did not have any direct 
effect on yield of ash gourd. A 
potassium level of 20 kg/ha was the 
best dose when the irrigation was 
scheduled at IW/CPE 0.25.

Menon, M. Q 1990. 
Efficiency of K under 
different levels of 
irrigation in summer 
vegetable - Ash 
gourd. M.Sc. Thesis. 
Kerala Agricultural 
University.

Reena Mathew el al. 
2005. Three decades of 
Research on Water 
Management in 
Kerala Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.
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W A T E R  M E L O N

Salient Findings Method of Study Original source/ 
Reference

Source/Station 
of Reference

Water melon can be successfully 
raised in nee fallows if irrigated and 
sown in November. The crop when 
grown in November, had to be irrigated 
with 30 mm water at IW/CPE 1.0, 
which was comparable with daily 
irrigation with 10 I plantday with 
respect to growth and yield.

Neendissery, S.T. 
1993. Influence of 
date of sowing and 
levels of irrigation on 
the growth and yield 
of water melon grown 
in rice fallows. M.Sc. 
Thesis.
Kerala Agricultural 
University.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

Incorporation of moisture conser
vation materials increased growth and 
fruit yield in watermelon. The fruit 
yield increased with increase in 
frequency of irrigation and was highest 
at IW/CPE 1.4 and surface application 
of paddy waste as mulch.
In another study daily irrigation 
showed highest yield followed by 
irrigation at IW/( PE of 0.90 Irrigation 
at IW/CPE 0.5 had maximum cost 
benefit ratio.

Ajith, C.I3. 2000. 
Irrigation scheduling 
and moisture 
conservation in 
watermelon.
M.Sc. Thesis.
Kerala Agricultural 
University.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station,
Chalakudy.

BH IN D I

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

Daily irrigation m alternate furrows 
recorded the highest yield in area 
where water is not limited. 40 mm 
irrigation it 30 mm f PE could be 
economically adopted in command 
area ; where rational supply of water 
is being practised.

faynkrishna Kumar, 
1986. Water 
management in 
relation to split 
application of 
Nitrogen on Bliindi. 
M.Sc. Thesis 
Kerala Agricultural 
1 Imvcrsily.

Reena Mathew et.al. 
2005 Three decades of 
Research on Water 
Management in 
Kerala Agricultural 
University, Agronomic 
Research Station,
( halakudy
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A fruit yield of 24 .88 l/lia was achieved 
when the crop was mulched and 
furrow irrigated at soil moisture 
tension of 0.U8 Mpa lhis accounted 
for 93.48% increase in yield over the 
control crop that received irrigation by 
furrow method at 0.06 Mpa without 
mulch. When mulching was adopted 
under drip irrigation or surface 
irrigation with the irrigation schedules 
at soil moisture tensions of 0.04, 0.06 
or 0.08 Mpa, the cropping became 
profitable and the B:C ratio varied 
between 0.91 to 1.58.

Sunil Kumar, 1998 
Mulch cum drip 
irrigation system lor 
Okra M.Sc (Ag ) 
thesis Kerala 
AgriLuhuial 
University.

Reena Mathew et al 
2005 1 luce decadesol 
Reseal eh un Watei 
Management in 
Kerala Agritulluial 
University Agronomic 
Research Station. 
Chalakudy.

Performance of bhmdi under plastic 
mulch and fertigation was good when 
compared to the conventional method 
practiced.

The quantity of fertilizer needed 
through fertigation is as recommended 
by KAU and phosphorous is applied 
as basal and Nitrogen (as Urea) and 
Potassium (M OP) is to be given 
through drip in 16 split doses at 3 days 
interval.

Annual Progress 
Report 2011-2012, 
Precision Farming 
Development Centre, 
Tavanur, p i6

PFDC. KCAL1, 
Ta\anur
Kerala Agricultural 
University

Sub surface drip irrigation at a depth 
of 10 cm below ground level and at a 
rate of application of 1.5 1/day/plant 
gave highest yield in sandy loam soils 
and is found the best treatment. The 
maximum horizontal and vertical 
waterfront advance in the root zone of 
okra was found to be 37.5cm and 
52.5cm respectively, which indicated 
that the plants never had any water 
stress during the crop period under 
subsurface drip irrigation system.

Research Report. 
2006-11, Kerala 
Agricultural 
University, 
Vellanikkara.
Pp. 239-243.

------------------------------------i
Agronomic Researach 
Station, Chalakudy. 
Kerala Agricultural 
University.
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A comparative study on the 
1 performance of online drip, inline drip 
and porous pipe in the bhindi Fields 

| flatente soil) in respect of water 
distribution and yield of crop indicated 
that there was a significant reduction 
in the yield of the plants over years 
which was irrigated using porous pipe. 
In all the cases (porous pipe/inline 
dripper online dripper), the yield of the 
plants irrigated with 100% PE was 
more than 75% PE. Maximum yield 
was obtained from the plants irrigated 
with inline drippers at 100% PE.

|----------------------

Research Report. 
2006-11,
Kerala Agricultural 
University,
Vellanikkara. Pp. 239- 
243.

Agronomic Researach 
Station, Chalakudy. 
Kerala Agricultural 
University.

A study was undertaken to analyze the 
hydraulics of sub surface inline drip 
irrigation system, soil moisture 
distribution pattern, effect of depth of 
installation of laterals and levels of 
irrigation on growth and yield ofladies 
finger and to compare performance of 
surface and subsurface drip irrigation. 
In this, 5 depths of installations (0, 5, 
10, 1 and 20 cm) and 3 levels of 
irrigation were studied fl, 1.5 and 2 
Ipd per plant) The study concluded 
that subsurface drip irrigation with 
10 cm depth of laterals and 1 5 Ipd per 
plant of irrigation was considered as 
the best treatment for okra in sandy 
loam soil

Nisha. T. V, 2007, 
Subsurface drip 
irrigation of ladies 
finger in sandy loam 
soil. M.Tcch Thesis, 
Department of 
irrigation and 
drainage Engineering 
KCAET, Tavanur 
Pp. I I I .

KCAET, Tavanur. 
Kerala Agricultural 
University.

A M A R A N T H

Salient Findings/Method of Study
Original source/ 
Reference

Source/Station 
of Reference

In a comparative study of drip (low cost 
drip irrigation system fabricated with 
locally available materials) and basin 
method of irrigation, no significant

Shccla, E. V. N. 198ft. 
Evaluation of drip and 
conventional methods 
of irrigation in

Rccna Mathew et.al. 
2005. Three decades 
of Research on Water 
Management in

ft 9



difference could be obtained between 
conventional method and drip method

Ainaianthus and 
Ui mjul.
M.Tech. I hesis, 
Kerala Agricultural 
University.

Kerala Agricultural 
1 lnivcrsily. Agronomic 
Research Station 
I  halakudy.

Combinations ol lour levels of 
irrigation (IW/CPE ol 0.75, 1 0 and 
1.25 and farmers practice ol daily 
irrigation) and lour levels ol nitrogen 
(50, 75, 100 and 125 kg/ha) were 
evaluated and the results indicated that 
amaranth responded well to frequent 
irrigation and higher levels ol N. 
Protein content was increased with 
increased frequency of irrigation and 
higher levels of N and maximum 
protein content was recorded at daily 
irrigation with 125 kg N/ha. The yield 
in amaranth was maximum under 
farmers practice of daily twice 
irrigation with 8 liters m :day *.

kajan. S. 1001. 
Production potential 
uf Amaranlhus under 
irrigation and 
Nitrogen lc\els 
M.Sc. Thesis,
Kerala Agricultural 
University.

Reena Mathew 1 t ul 
2005. I liree decades ol 
Research on Water 
Management in 
Kerala Agricultural 
University. Agronomic 
Research SLation, 
Chalakudy.

TO M A TO

Salient Findings/Method of Study Original source/ 
Reference

Source/Slation 
of Reference

IW/CPE ratio of 1.2 under subsurface 
pad irrigation resulted more number of 
green leaves, branches, maximum leaf 
area index, more flow'ers and highest 
total number of fruiLs/plant/ha.
ir. surface method, irrigation at 
IW/CPE of 1.2, 0.9, & 0.6 produced 
94, 129 & 162% more number of fruits 
respectively. Surface irrigated plants 
have more crop W UE and field WUE 
at IW/CPE of 1.2, 0.9, and 0.6.

Abdul Nassar, M. K. 
1995. De\elopmcnt 
of subsurface pad 
irrigation system for 
tomato. M.Sc Thesis. 
Kerala Agricultural 
University.

College of Horticulture. 
Vellanikkara,
Kerala Agricultural 
University.

Fertigation through drip at 0.9 PE 
along with 100% recommended dose 
of fertilizer w'as found to be optimum 
for higher yield in tomato. If wrater is a

Kingsly, R.D. 2002. 
Response of tomato to 
varying levels of 
fertieation.

Reena Mathew et.al. 
2005. Three decades of 
research on w aier 
management in Kerala
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limiting factor, irrigation at 0.6 PE with M.Sc Thesis. Agricultural
150% of recommended dose could be Kerala Agricultural University. Agronomic
adopted. University. Research Station,

Chalakudy.

C H IL L I

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

A Field study was conducted in chilli 
with three levels of irrigation (60, 80 
and 100% FC), two method of 
irrigation (indigenous auto irrigator 
using hospital drip and pot watering) 
and three moisture conservation 
method (control, application of coir 
pith and jalasakthi). Maximum yield 
and profit were obtained in drip 
irrigation at 100% FC, with coir pith 
mulching while maximum W UE was 
obtained in drip irrigation at 80% FC 
with the same mulching.

Roshni, 1993. 
Evaluation of low 
cost techniques in 
potted vegetable 
grown in roof garden. 
M. Sc Thesis,
Kerala agricultural 
University.

Reena Mathew et.al. 
2005. Three decades 
of Research on Water 
Management in 
Kerala Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

Drip irrigation 'u 2 Ipd along with a 
nutrient dose of 100:40:33.3 kg 
NPK/'ha resulted in highest yield and 
nutrient uptake in chilli variety 
Jwalamukhi Under acute scarcity of 
water and land, crop» can be raised in 
pots with drip irrigation fa 1.5 liters/ 
plant/day.

Shirly, C.M. 1996. 
Response of 
vegetable chilly cv. 
Jwalasakhi to graded 
levels of N and K 
under varying soil 
moisture.
M Sc. Thesis,
Kerala Agricultural 
1 frnvcrsily.

Rccna Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural University. 
Agronomic Research 
Station, Chalakudy.

A modified drip irrigation system 
giving 1 5 litres of water per plant per
day was studied
The holes of the garden pots were 
plugged v irli rubber corks provided 
with holes. Water was stored in these 
pots and the llow was regulated <u] 10 
ml'nimuie lor 2 ■ hours (1.5 hplanl/

Amtha. V. 1997. 
Nitrogen management 
in vegetable chilli 
grown in pots with 
modified drip 
irrigation system.
M.Sc Thesis, Dept, of 
Agronomy, College of 
Agriculture, Vellayani.

College of Agriculture, 
Vellayani. Kerala 
Agricultural University
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day) wiih the screw type pinch cork 
attached to the tube

— — ---  ---- i

Maximum yield was obtained lur N( 
(12.6 g/plant) level of nitrogen, with 
poultry manure application and with 
Azospirillum inoculation. Profit per 
pot was maximum al Nt level ol 
nitrogen, with poultry manure 
application and without microbial 
application.

i
i

Fertigation equipments like ventury, 
dosmalic fertigation unit anil lertili/er 
lank w ere tested to study the hydraulic 
performance of the system. It is 
observed that venturi can be used if 
the discharge rate is greater than 
14.6 1pm and dosmalic fertigation and 
fertilizer lank can be used if discharge 
rate is greater than 1.11pm and 6.6 1pm 
respectively. The yield of chilli 
showed significant differences with 
different levels of irrigation and drip 
system layout.

Nudi\ a - ll J ‘t'201.' • *i 
Fcrtigdiion and 1 u p 
System I ayout on 
Performance ol C hilli 
{C ap s it uni A nnum ) 
M.Tech. Thesis, 
Department ol I and 
and Water Resource 
and Conservation 
Engineering KC AL I 
Tavanur pp. I l l

K« Al 1. Tavanur
1!e»alu agricultural.Lui\ ci my

iiI

BRINJAL

Salient Findings/Method of Study Original souu. 
Re I ere nee

S ircc Station 
of Reference

Irrigation using clay emitters (made by 
mixing different proportions of clay 
and sand using a mould fabricated for 
the purpose) @  5mm/day (2.25 1/plant/ 
day) gave a 70% higher yield w'hen 
compared to conventional irrigation (a) 
21 mm at 3 day interval (9.5 1/plant 
once in three days).

KokkafK., 
Rajagopalan, P , 
Yamuna. P.S and 
Varadan, K.M. 1997. 
Evaluation of 
groundwater 
potential in the 
Edalhodu watershed. 
Kasaragod district. 
Proceedings of the 9th 
Kerala Science 
Congress, 
Trivandrijm.(1997) 
pp:44-45.

.agricultural water 
management,Three 
decades of activities of 
Waler Management 
(Agncultuie) Division. 
1978-2007. CWRDM, 
p23.

i
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On evaluation of a low cost drip 
irrigation system with that of 
conventional basin method in brinjal, 
it was found that with half the quantity 
of water given in basin method, drip 
method gave equal or superior yield.

Sheela, E. V. N. 1988. 
Evaluation of drip 
and conventional 
methods of irrigation 
in Amaranthus and 
Brinjal. M.Tech. 
Thesis, Kerala 
Agricultural 
University.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural University. 
Agronomic Research 
Station, Chalakudy.

Significant effect of inline drippers 
(ID) was found on yield over drip tape 
(DT) and surface drip (SD) among 
different levels of irrigation.
Irrigation at 100% PE was significantly 
superior to 70% in each emission 
device. In ID and SD irrigating the crop 
at 100% PE was significantly superior 
to 70%, but in DT both were on par.

Annual Report. 
2007-08. AICRP on 
Water Management. 
Agronomic Research 
Station, Chalakudy, 
Kerala Agricultural 
University, pp 11

Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
University.

CAULIFLOW ER

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

Irrigation with online drippers 
recorded significantly superior yield 
and water use efficiency followed by 
mime drippers and surface irrigation, 
when plants were irrigated at 80% PE. 
Maximum yield was observed when 
irrigation was given at 60% PE 
through online dripper;.

Annual Report.
2012. AICRP on 
Water Management. 
Agronomic Research 
Station, Chalakudy. 
pp3l

Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
University.

CABBAGE

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

A comparative study of cultivation of 
cabbage inside NVPM and open field 
conditions using inline drippers of 
4 Iph discharge rate w  1 8 I/plant day 
revealed that.

Annual Progress 
Report. 2011-2012, 
Precision Farming 
Development Centre, 
Tavanur, Kerala

PFDC, KCAET, 
Tavanur.
Kerala Agricultural 
University.
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Ihe quality of the produce as itb size 
and the physiological parameters as 
biomass production inside the NVGII 
was significantly higher than outside. 
The crop inside the NVCill yielded 
early by three weeks Fertilizer to1 80% 
of the KAU recommendation will be 
sufficient for application through 
fertigation.

Agiiculturul 
Univeisity. pi 8

A study comprising 2 levels ol 
irrigation (drip irrigation at 60% and 
80% EP), 3 levels of fertilizer (75, 100 
and 125% RDF) mulching, non 
mulching and control showed that, 
the highest net head weight (1.07kg/ 
plant) and harvest index (55.65) were 
maximum at 60% EP. Irrigation at 
60% EP along with mulching and 
highest level of fertilizer gave the 
maximum yield and other parameters.

Mvoyaha Kaposha 
Nakaande. 2013. 
Fertigation and 
mulching studies in 
cabbage [lirassu u 
olcracca var capnaia 
L.) M.Sc.(Ag) thesis, 
Kerala Agricultural 
University, 64p.

College of
Agriculture,
Vcllayam
Kerala Agricultural 
University.

YARD LONG BEAN

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

An experiment laid out in split plot 
design with a combination of 2 
irrigation levels (60 and 80% EP 
through drip irrigation) and 4 fertilizer 
levels (75, 100, 125% RDF and 100% 
RDF with water soluble fertilizer) with 
and without mulching revealed that, 
the number of pods per plant (42.49) 
and yield per plant (0.65kg) was 
recorded maximum at 80% EP given 
through drip where as length and 
weight of pods and number of seeds 
per pod were not influenced by the 
levels of irrigation.

Mahsuma 
Pulhuppalli. 2014. 
Fertigation and 
mulching studies in 
yard long bean (1 Igna 
unguiculata 
var.sesquipedalis (L.) 
verdcourt). M.Sc. 
Thesis, Kerala 
Agricultural 
University, 105p.

College of 
Horticulture, 
Vellanikkara. 
Kerala Agricultural 
University.

74



SUGARCANE
OTHER CROPS

Sugarcane occupies the land for about 10-12 months and necessitates the irrigation 
app ication for realising good yields. In Kerala, planting is done from December to January.
Water management as per the Kerala Agricultural University' Package of Practices 
Recommendations - Crops - 2011

Irrigate ihe crop 8-10 times depending upon the availability of rains. In Chittoor area, 
more number of irrigations will be necessary. In early growth periods, irrigate the crop at 
more frequent intervals. However, avoid too much moisture and waler stagnation especially 
during germination and early growth phases.

Alternate furrow with trash mulching could economise the use of irrigation wratcr to 
the tune of 41 percent during the formative phase of spring planted sugarcane as compared 
to all furrow irrigation with trash mulching.

The optimum aoil moisture range for sugarcane has been reported as 50% depiction of 
available water from 30-60 cm depth of soil layer. Irrigations are normally withheld 25-30 
days before harvesting of canes.

Salient F indings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

Alternate furrow irrigation with 5 cm 
depth along with sugar canc trash 
mulch recorded the highest W UE, 
energy use and energy productivity.

Reena Mathew et.al. 
2005. Three decades of 
Research on Water 
Management in Kerala 
Agricultural 
University. Agronomic 
Research Station.
( ’halakudy.

B E T E L  V IN E
Water management as per the Kerala Agricultural University Package of Practices 
Recommendations - Crops - 2011

Betel vine needs constantly moist soil, but there should not be excessive moisture. 
I lence, frequent light irrigations are given The quantity of irrigation water should be such 
that the standing water should not remain for more than half an hour in the bed. If water 
lodging by heavy rams or excess irrigation occurs, drainage should he arranged immediately.
The hesl lime for irrigation is morning or evening.
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Salient Findings/Method of Study Original source' 
Reference

Source Station 
Li 1 Reference

Drip irrigation at 100% PE resulted in 
13.5 to 42 7% increase in weight of 
leaves und 30.5 to 70.6% saving in 
irrigation water al 100% PE over 
conventional furrow irrigation in betel 
vine.

Sreekumaiun, V ,
Gopi, C S.,
Saiithakumari/j, 
Jayakrishnakumai, V
and Reghu, P.K. 1098 
Bubbler irrigation 
system (B IS ) An 
Innovative Micro 
irrigation System. 
Proceedings oj the 
llfL Kerala Science 
Congress. Kozhikode, 
Jan.2-4. p 494-496

Reena Mathew et.al 
2005. Three decades ol 
Research un Water 
Management m Kerala 
Agricultural 
University. Agronomic 
Research Station, 
Chalakudy.

T E A

In Kerala the area under tea comes around 0.30 lakh ha and production is aboui 
0.62 lakh tonnes.

Salient Findings/Meihod of Study Original source 
Reference

Source Station 
of Rclcrcnce

A field experiment conducted wiih 5 
levels of irrigation and 3 levels of 
frequencies revealed that, maximum 
yield of green leaf lea could be 
obtained when imgation was done (a 
3 mm per day at an interval of 
7 days.

Varadan, K. M.f 
Jayakumar, M., 
Boriah, G, Babu 
Mathew., Unni, P.N 
and Madha\ a 
Chandran. K. 1988. 
Imgation scheduling 
for tea. Proceedings 
oj the National 
Symposium on 
Management of 
Irrigation Systems, 
24-27 February. 1988. 
CSSRI. Kamal

Agricultural waLer 
management,Three 
decades of activ Hies of 
Water Management 
(Agriculture) Division. 
1978-2007. CWRDM, 
P 16

In tea, 22.5 mm of w'ater through 
sprinkler irrigation at an interval of 6 
days gave maximum yield of dry 
leaves. Crop w'ater stress index 
(CWSI) values of0.246 and 0.261 mav

George Mammcn, 
Babu Mathew. 
Varadan, K M. and 
Sundararajan, V 
2000 Canops

Agricultural water 
management.Three 
decades of activ tties of 
W atcr Management 
(Agriculture) Division.
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be used for irrigation scheduling of tea 
during March and April respectively.

temperature 
Technique for 
scheduling irrigation 
for tea (Camellia 
sinesis). Proceedings 
of the Twelfth Kerala 
Science Congress, 
27-29 January 2000, 
Kumily. Pp. 55-57.

CASHEW

Coastal slates of the country arc the main production centres. The important cashew 
growing states of India are Andhra Pradesh, Goa, Karnataka, Kerala, Maharashtra. Orissa 
and Tamil Nadu In Kerala area under cashew comes around 0.542 lakh ha. and production 
is about 0.37 lakh tonnes

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

Quantity of water applied was 24 mm. 
44 mm and 72 mm respectively for 
IW/CPE ratio 0.5,0 75 and 1 0 and the 
no. of irrigations were 6, 11 and IK 
days respectively Irrigation wa  ̂found 
to significantly influence the nut yield 
of cashew hut the irrigation levels were 
on par.

Annual Report. 2004. 
AICRP on Water 
Management. 
Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
University, pp 20.

Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
University.

COCOA

Water mannecment al per ch. Kerala Attrlcltural lh .lvn .lly  P.ek»Be »f Praelices 

Recommendations -  C rops - 2011

Cocoa grows well as a Minted crop under conditions or well distributed rainfall and
' , _ „ oanrv if sufTlcicnt moisture is not present in the soil due to prolonged irrigation is not necessary, n summit.

r ll.r in n tim l  »ci in he G iven  o n c e  in l iv e  d a y s .
droiiL'hl o r  fa i lu re  o f  r a in s ,  n r i g a t m n  is io S '
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Salient Findings/Method ul Study
Original source 
Reference

I
Suurce Siation 
ol Kclcicnce

Experiment conducted witli 3 moisture 
regimes and 3 irrigation levels (25%, 
50% and 75% of available moisture) 
revealed that irrigation at 75% 
available water was always found 
superior. This treatments recorded 
superiority in NAR (Net assimilation 
ratio). Plants in the wettest treatments 
always showed the highest total uptake 
of major nutrients.

(jopinathan, R. 1981 
1:licet of shade and 
moisture regimes on 
the growth ol cocoa 
{Theobroma cocoa L.) 
M Sc. Thesis,
Kerala Agricultuial 
University

( allege ol 
Horticulture, 
Kerala Agricultural 
University 
Vellamkkara

Drip irrigation and nutrition are highly 
profitable in cocoa as mixed crop in 
arecanul plantation.

Sujatha, S. and 
Bhat Ravi.
Cost-benefit analysis 
of drip irrigation in 
cocoa as mixed crop 
in arecanul plantation 
Seminar on strategies 
for enhancing 
productivity of cocoa, 
28-20 January 2011, 
CPCRI, Vittal. 
pp.89-91

Subaharan K*. 2013. 
Compilation of data on 
w atcr management in 
coconut and arecanul 
emanated Irom research 
earned out in CPCRI. 
PP.13. (*Scientisl-in- 
charge (PME), Director, 
CPCRi).

1

FODDER

Salient Findings/Method of Study Original source/ 
Reference

Source Station 
of Reference

Highest benefit - cost ratio was 
recorded for the treatment 
combination: irrigation at 45 mm CPE 
and recommended dose of manures and 
fertilizers (FYM @5.0 t/ha and NPK 
@ 150:50:50 kg/ha) when congosignal 
w'as grown as an intercrop in coconut 
garden.

Jacob, R. 1999. 
Intensive fodder 
production under 
irrigated conditions in 
partial shade.
M. Sc. Thesis,
Kerala Agricultural 
University.

Reena Mathcwr ei.al. 
2005. Three decades of 
research on w ater 
management in Kerala 
Agricultural University 
Agronomic Research 
Station, Chalakudy.
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An experiment conducted with 4 levels 
of imgation at IW/CPE value of 1.0, 
0.7. 0.4 and a control plot with residual 
moisture and 3 tillage treatments 
revealed that,
in fodder maze cultivation with 40mm 
irrigation scheduled at IW/CPE ratio 
1.0 with herbicide based zero tillage 
is superior with respect to fodder yield 
and net returns and suitable for 
summer rice fallows where water for 
imgation is available.

Subba Reddy, B. 
2013. Irrigation and 
tillage practices for 
fodder maze ( Zea 
mays L.) in rice 
fallows.
M.Sc. Thesis, 
Kerala Agricultural 
University, 98p.

College of 
Horticulture,
Kerala Agricultural
University.
Vellanikkara.

SAPPAN WOOD

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

Vertical mulching with layering 
mixture in polythene lined circular 
trenches and providing life saving 
imgation once in three weeks with 33 
litres of water or micro site enrichment 
and mulching with polythene and 
providing life saving imgation once 
in four weeks with 33 litres of water 
is found beneficial for establishment 
and early growth of sappan wood.

Bccna, J. S. 2005. In 
situ rain water 
harvest, conservation 
and utilisation for 
establishment and 
early growth of 
Sappan wood. Dept, 
of Agronomy, College 
of Agriculture, 
Vellayani,

College of
Agriculture, Vellayani, 
Kerala Agricultural 
University.

CROPPING S Y S T E M

Salient Findings/Method of Study Original source/ 
Reference

Source/Station 
of Reference

Studies on the rice based cropping 
pattern indicated that hhindi. sesamum, 
cowpea and ground nut can be included 
in the cropping system after two rice 
crops. Rice requires irrigation only at 
3 days after the disappearance of 
ponded water during rabi season and 
one day after the disappearance of 
ponded water during summer. Other 
crops in the season require frequent 
irrigation

Annual Report. 1989- 
90. AIC RP on Water 
Management. 
Agronomic Research 
Station. Chalakudy, 
Kerala Agricultural 
University, pp 107.

Agronomic Research 
Station, Chalakudy. 
Kerala Agricultural 
University.
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Higher annual net return can be 
obtained by adapting either Rice-Rice- 
Blnndi sequence where Blnndi is raised 
during the third crop season with 
irrigation al IW/CPE ratio ol 1 2 or 
Rice-Rice Groundnut sequence where 
groundnut is laised during the third 
crop season with irrigation al IW/C PI 
ratio of 0.9.

Annual Report 1990 
91. AIC RP on Water 
Management 
Agronomic Research 
Station, < halakudy 
Kerala Agricultuial 
University. pp^I

Agionormc Research 
Station, ( halakudy 
Kerala Agricultural 
Urnvci sity

CUT FLOW ERS

Salient Findings/Method of Study Original source/ 
Reference

SouiLC'Siaiion 
of Reference

A study in cut flowers grown in NVPH. 
showed no significant difference in on- 
line and in-line method of drip 
irrigation. But Drip irrigation system 
was superior over surface irrigation. 
When the flower production was 
compared, treatment w ith 100% and 
80% recommended dose of fertilizer 
in both in-line and on-line drip 
irrigation system gave better results.

Research Report 
2006-11 f
Kerala Agricultuial 
University, 
Vellanikkara, Pp 239.

PFDC, KCAET, 
Ta\ aiiur
Kerala Agricultural 
University
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Annexure - 1 
Available water capacity values for different soils

SI.
No.

I

— ——

Soil group
Textural
classification

Field 
capacity 
(%  by 

weight)

Wilting 
percentage 

(%  by 
weight)

Available
soil

water
(cm/m
depth)*

Bulk
density

g/cc

Porosity
(%>

■ Red
loams

Sandy
loam 10-18 4-10 9-16 1.3- 1.5 45-50

2 Laterites Loam to 
clay loam

18-32 8-16 14-25 1.3- 1.7 38-52

3 Forest
loams

Loam to 
silly loam

18-25 8-14 14-22

4 Coastal
alluvium

Sandy 5-10 2-6 5-10 1.2- 1.5 33-40

5 Riverine
alluvium

Sandy 5-10 2-6 5-10 1 - 1.5 42-55

6 Grayish
onattukara

Sandy 5-10 2-6 5-10

7 Brown
hydrnmorphic

Clay 32-40 15-22 20-28

X Acid
saline

C lay 24-32 11-16 17-25

9 Black
soil

Loam
clay

32 40 15-22 20-28

* The above lable gives a range of values of soil water availability by this again depends on not 
only the properties or the soil but nlso the climatic demand which influences the evapolranspiration

Source Varadan. K M (1997) I r r i g a t i o n  scheduling Manual of short course on'On-farm Water 
management' CW RDM . Kunnamangalam, Korhikodc
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