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under well-watered and drying cycles

R. P. SAMUI
Meteorological OjJic" Pune

M. J. McFARLAND and 1. W. WORTHINGTON.
Texas AdM University Research and Extension Center. Stephenville, Texas, U.S.A.

(Received 18 January /994. Modified 26 February 1996)

.... _ 'f"lhR ",, <114 ..1 /I am<{ "'I "'l i q ,BI /I~ II< "" ~ " lj1I ~ <IftIoo6l mn • I ....... /I
.,Q",r-. """"'" i ~ '" ....nto """" qr /I 'l" 'fill ......... *" ~ i ~ "I ......... /I '{.i 'fill /I ib
~i ....... . ,Q"'r-..." /I 'ii!lRI 014 8Tt. ().{o()iI'.4." '1WtIt ~/I~_tl,m .. "'" i ~/I
~ iu.1I8Tt • •q "'li ,.rr&~""'""'~ i; 1tl1t .... 8 Iolll.... ""' ..__ il<t ••~i
"""'" _ .... /I "'l /I .,ulo",r-. ~ .. _ m i "'" 'l'" __ t-mI~~ "'" • •

ABSTRACf. Mature peach tree s IPrunu.Jhnica (L) &loc") pown in wriahifll 1ysimeter1 were su bjected
to IOU moisture streu by sh uni fijloff irriaal ion.lnitiaUy tnnlpiralion mwu a. poknlial .....r when availab le
soil moistu re in the act ive mol zone w.. ne ar field capacity. Rapid chaDerS in mil mOUlure under dryine
cycle. ca usa! Indus) decrease in tra nspirational rate . When 0 10 60 em so il l. yer reached permanent wiltina:
point. there was a sharp decline in water U !Ie . Mature pe ach IITt's require barest minimum 0110 mm oIwater
lor their met abolic activity. A regression mood hu been developed to estimate transpirationalloss of peach

from available soil profile water.
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I. Introdnedon

Water extra ction by fruit trees is prim arily
governed by the evaporative dem and of the
atmosphere and soil water status in the root
zone.The water ba lance in a given period ca n be
expressed as the difference between the input and
the outpu t of water. Th e soil acts as a buffer receiv­
ing water intermi ttently through irrigation o r pre­
cipitation and releasing it continuously through
evapotranspiration. evaporation and dra inage. The
water holding capacity and status of different soil
layers play an important role in meeting the evapo­
tran spirational needs of plants. Under well-watered
condition. plants extrac t water in a steady state
where the water potential gradienl between plant
and soil as induced by atmospheric evaporative
demand decides the water requirement of the
plants. while under-stressed condition in the dryinll
cycles. the water status and physiological processes
of the plant are mod ified inducing more resistances
to liquid flow in soil and plant vascular system.
These mod ifical ions can be used not only to deter­
mine when irrigation is required (e.g. Schmueli
1967. Stegman et at. 1976) but also to determine the
lower limit ofsoil water status up to which plant can
survive under drought.

In this study drought tolerance of mature peach
trees has been evaluated as affected by moisture
deficit on transpirational (T) losses in a set of
Iysimeters.

1. Method

2.1. Experimental site and plant material

The research experiment was conducted at the
University of Texas Agricultural Experiment Sta­
tion. Stephenville. USA (98'13'W. 32' 12'N) by the
senior author during the period of his tra ining in
USA (June-August 1993).The soil in the Iysimeters
was Windthorst fine san dy loam. thermic udic
paleustalf (Wagner et al. 1973). The transpirational
losses of 8 years' old mature peach (Primus Persica
(L) Batsch' CV : sentinell trees under well-watered
and under two successive drying cycles as measured
by weighing Iysimeters was determined. The
evaporation loss was elim inated by placing 10 cm
thick mulch uniformly on the soil surface. Ten­
siometers were placed at a depth of 15 em.

2.2. Irrigation

Prior to the commencement of dryinll cycles.
both the Iysimeters were irrigated upto soil water
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