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17.7b 29.2 3.6 16.6 4.4 8.3 7.9 4

22.7ab 36.8 3.7 12.4 7.1 9.3 11.9 5
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SE=1.91

27.2a 5.1 7.8 8.8 4.8 5.5 14.6 1

26.0a 4.2 9.5 9.2 4.6 6.7 1.9 2

26.4a 5.7 8.6 4.6 8.5 8.3 9.3 3 L2y
24.1ab 4.3 7.2 8.7 4.1 4.0 12.8 4

27.9a 5.0 8.2 14.3 3.7 4.8 16.0 5

22.0b 4.6 7.9 11.9 3.7 6.1 10.4 6

SE=1.20
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Optimization of water use by automated dri
apple trees

p irrigation control for

) R. Assaf - A R.O. Institute of Horticulture; Bet Dagan Israel

I. Levin - A.R.O. Institute of Soils and Water; Bet Dagan Israel
B. Bravdo - Faculty of Agriculture; Hebrew University of Jerusalem; Rehovot Israel

During the five consecutive years 1983-
1987, automated drip irrigation, actuated by
soil matrix potential (SMP)
electrotensiometers and  heat

Sensors,
dissipation
sensors was carried out in an orchard of
Golden Delicious (GD) and Jonathan apples,
in Ayelet Hashachar, in the Hula Valley of
Israel. The sensors were placed 30cm from
.the dripper at a depth of 35 cm. These
sensors were connected to a computer,
capable of operating the irrigation according
to programmable threshold SMP levels. The
signals of 4 sensors for each treatment were
\averaged in order to turn on the irrigation.
| Irrigation was applied in pulses. 10min on
' and 10 min off, to minimize overshooting the
SMP. The intention was to approach an
Iirrigation regime that would supply water
according to the consumption of the trees.
The response of the apple trees was studied
in 4 treatments, consisting of 2 SMP
threshold levels of - 10 and - 15 kPa in each
of the sensor types. The other 2 treatments
were: a) irrigation according to neutronprobe
measurements of the soil water content; b) a
control treatment similar to the common
irigation  regime, according to  pan
evaporation coefficients, used in commercial
orchards.

The results of the last 3 years, presented in
this paper ., show:

1) The highest average seasonal amount of
water was in the control treatment (pan
evaporation coefficients) - 838mm. In the 2
treatments irrigated automatically at -10
kPa SMP threshold, and according to
neutroprobe measurement, the average
seasona] amount of used water was 10% less.

However, the average vyields in all these 3
treatments were high and on a similar level:
an annual average of 90 t/ha in GD and 46 t/ha
in Jonathan. No significant differences in the
vegetative growth of the trees, the size and
quality of the fruit and the crop load were
found between one treatment and another.

2) In the treatments irrigated automatically
at —15 kPa, the average amount of water
applied was 660mm, 21% less than the
control treatment. The average yield was 77
t/ha for GD and 36 t/ha for Jonathan, a
significant 20% less than the rest of the
treatments. The reduction in yield was due to
the smaller number of fruit per ha, rather
than the average size. In size and quality the
apples were much the same as in the rest of
the treatments.

3) The results of the research show the
automatic,

feasibility of installing an

computerized  drip  irrigation  regime
according to optimal SMP levels in the root
zone, and thereby maintaining a high level of
yields and reducing seasonal water use.

By using a lower SMP threshold level
value, appreciably less water was used, with
limited wetted soil volume. This restricted
the root system resulting in smaller trees,
allowing more trees per ha, better light
penetration for fruit quality, reduced cost of
orchard operations and an increase in
fertility, without affecting fruit size.

4) The plant physiological measurements
performed showed that trees bearing fruit
and irrigated at the optimal SMP thresholds
had wider opened stomata and a higher
transpiration rate than trees without fruit or

trees irrigated at a lower SMP threshold.
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