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Israel 

Tle week during tiis p(riod was concentrated in three directions: 

I. 	Field survey, and preparation for major field trial.
 

II. Greenhouse experiment with corn to determine relationship
 

between available soil moisture, plant water potential ard
 

growth rate at two growing stages of the crop.
 

III. 	 Greenhouse experiment with cotton to determine the dynamics
 

of root system development under transient changes in soiL
 

moisture content. 

I. The first step in order to conduct a satisfactory field experiment as 

outlined in the project was to conduct a detailed survey of the different 

possible field locations, soil properties, agricultural history of the
 

various fields, climatic conditions etc. As we were interested in finding 

a field with minimal spatial variability, we decided to analyze the 

variability in infiltration rate and in productivity of the present crops. 

These crops varied among fields and were: cotton, tomato for processing, 

and sunflower. It was decided, on the basis of this analysis, to conduct 

our e xeri-nental work in a field at Bet-Dagan Experimental Farm with a 

previous sunflower crop. Wheat was then planted on this field following
 

proper cultivation and basic fertilizer dressing. This crop is grown 

uniformly on the experimental field during the winter of 1988-89. The 

wheat crop will withdraw the entire residual soil moisture as well as the 

rainwater of the 1988-89 winter. The differential treatments will be
 

started with the second crop which will be corn to be planted in the spring
 

of 1989.
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II. A greenhouse irrigation experiment was conducted during this period. 

Thi treatment was conducted in order to determine the relationship 

between soil moisture content (available moisture content), plant water 

potential, leaf expansion and growth. 
The changes in those parameters with
 

time were continuously recorded and the final fresh and dry matter of 

different pla'L Lxrts we- also determined. The first part of this 

experiment was conducted during Lle stage of vegetative growth and the 

second part, which is very similar to it, is presently being conducted at 

the late vegetative and flowering stage. 

Ini addition to the direct inforitation of this experiment, it serves also 

as information which is important in planning the detailed tratments of the 

coning field trial. 

III. The dynamics of root growth and development as depending on soil 

moisture status was determined with cotton plants grown in containers. In 

one experiment the growth of roots in prewetted soila was measured as 

depending on soil moisture status. In a second experiment the regeneraton 

of a root system following different time periods of dry soil was 

determined. In - third experiment plant canopy growth and water use 

efficiency were determined as a function of the size of root volume. These 

experiments were concluded during the 9 months of this report and are 

presently being analyzed. 
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RAT I ONALE: 

With the increasing population and limited land and water 

resources the strategy for food production in 	 the F'nilippines
 

should now geared towards increase resource use efficiency. This
 

means cropping intensification and the application of water by
 

the most efficient way.
 

The agricultural practices in the Philippines have always 

been influenced by the rainfall pattern. In areas where distinct 

dry and wet seasons prevail, i.e. six (6) months wet and six (6) 

months dry, production of annual crops like cereals, legumes and 

vegetables is done dur'i"u rainy season (June - Novemner). During 



dry 	season (January - May) most of the lands are in forced fallow 

period because there is no available water. 

Yet, it is in dry season that most environmental factors are 

favorable for plant orowth: hiqh solar radiation due to cloudless 

skies, absence of typhoon. less incidnImra? of pests and cliseases. 

The only constraint is the lack of water.
 

During rainy 
season a larqe proportion of rainfall is wasted 

through surface runoff that goes to drainage canal. If this
 

could be collected from a catchment and stored 
 in 	 a small 

reservoir, Were will 
be water for use 
in the summer crops. 

Our sc:heme is to divert runoff water to a storage nool and 

apply this water 
 by drip method so that more crops could be
 

watered.
 

OBJECTIVES:
 

1. To determine relationship between catchment 
area and pool 

size and between pool size and cropping area. 

2.. To assess the performance of simple drip irrigation 

techniques usinq stored water for various crops. 

3. 	 To develop ir-rigation manapepment which will leau to the 

most economical and efficient use theof stored water. 

PROCEDURE: 

Sur!Evey__oE.)p .r irienta1 s i te 

ibe initial activit'y was to look for a suitable catchment 

for the proposed pro ject. An ideal watershed would be one on 
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higher elevation and 
the cultivable field at 
the lower elevation 

in order to obtain a sufficient head for the operation of drip
 

irrigation system. Moreover, the site should be within Type 


climatic zone which is characterized by distinct Wtt. and dry 

season prevailing during the year and also it should be close to
 

UPLb. We finally settled orn situ chthe .h1 althorju-h does rot 

satisfy all these requirements. is relatively near (about 60 km) 

from UPLEI ard within the Type I climatic zone. This is an 

ex:perimetal station which belongs to the Industrial Technology 

Development Institute (fcirmerly NIST) of the Departme.nt of: 

Scienc:e and Technolocgy in Moliiio, Bacoor, Cavite. 

A reconnaissance survey was made by our team composed of 

Crop Physiologist/Ecologist, Agronomist and Agricultural 

Engineer. The catchment boundary was delineated and its slope 

measured. Its total area is approx:imately 5 has. and with an 

average slope of About15%. half of the area is predominantly 

grassland (Ii.nperatacyli.dr ica) and the other half covered b 

leguminous tree species (Ol.ricdae!. 
!i) It was; estimated 

that given a rainfall of 1,200 mm arid a surface run-off of 25%. 

the 5 -hectAre catchment would yield about 19,750 cubic meter of 

rainfall which could readily satisfy the water requirement 

(evapotranspiration) of one hectare arin.al crop. 
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A storaue pool was excavated at. the lower slope 
of the
 

catchmnent. 
 It has a dimension of about 
15 m wide, 50 m long and
 

m depth. If 
this is fully filled 
up it will hold 3.000 cubic
 

meters of run-off water. rhe size of the pool 
was based don the
 

estimated 
 water requirements of 
1/2 ha. crops plus the surface
 

evaporation. .oses due 
to seapaqe and percolation wers assumed
 

to be ne1iible on 
the basis of the structure of the reservoir
 

bed which is composed of hard unconsolidated material very
with 


low permeability. Excavation 
involved movement of huge soil and
 

hard materials b 
 DacLhoe machine.
 

When' tie pool 
was finished it was 
already towards the 
tail
 

end if the 
rainy season in November and so it 
 was not fully
 

filled up with 
 water. At present the total water 
 loss and
 

surf ace evaporat ion are being 
 moni tored to determine the
 

percolation loss. 
 he rate of 
total water losses due to surface
 

evaporation and percolation will 
help in determining whether 
 it
 

is necessary to increase fur ther 
tihe storage volume for next
 

year's use..
 

!:tor).o..[ r.t.
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The experimental field is 
partly located in the catchment at
 

about 50 meters away from the reservoir and 
a slopping elevation
 

of about 5 m above the pond. 
 A part of it 
 lies outside the
 

boundary of 
 the catchment. 
 It is mostly grassland with some
 

shrubs 
 and trees. These were uprooted and hauled 
 outside the
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fields to make it 
easier for the tractor 
to pass. Although only
 

1/2 hectare will 
be used for experiment area of
an I hectare was
 

olowed. 
 The field was 
already plowed and harrowed once.
 

Since the cultivable field is about 5 
m above the pond, the
 
water has 
to be pumped in order to provide some pressure ior 
 the
 

drip irrigation 
 to opterate. 'Whe 
 process of 
 selecting and
 

ourchasing locally available pump is 
now going on.
 

e ro!o
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A 
 standard USDA pan evaporimeter and rain
a non-recordino 


gauge were 
 no.t: up at the 
 experimental 
 station. 
 A daily
 

observation 
is made on these equipments since October 1908. The
 

data from these instrumentot will 
be used 
to guide in determining
 

the irrigation raLe.
 

Preparat i on is underway 
 for the design 
 of the field
 

experiment. 
 The initial crop 
to be used is 
sweet corn. 
 A 4 x 2 
factorial 
experiment in 5 replication is being contemplated.
 

S
 


