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Effects of Panicle Water Potential on Water Stress Susceptibility in Rice : Makoto TSUDA, Haruhide
YAMAGUCHI, Shinichi TAKAMI*** and Katsuhiko IKEDA (Faculty of Bioresources, Mie University, Tsu 514,
Japan ; *** Hokuriku National Agricultural Experiment Station, Inada Joetsu 943-01, Japan)

Abstract : The efects of drought on the rice yield differ depending on the time when plants are subjected to the
drought. It is therefore probable that water stress susceptibility, the degree of yield reduction due to drought,
is also a function of plant development. Water stress susceptibility is defined as the fractional decrease of panicle
weight per unit change of cumulative water stress (an integrated water stress with time). The objective of this
study was to determine whether water stress susceptibility is correlated with the vyield responses to drought.
Wetland rice plants (cultivars Koshinishiki and Somewake) were grown in pots containing soil under polyethy-
lene rain shelters. Water potentials of leaves and panicles, and grain yield were measured in plants subjected to
short-term water deficit imposed at various stages of panicle development. Water stress susceptibility increased
with panicle development prior to heading but decreased as reproduction progressed. A similar trend was also
seen in the data of winnowed paddy number. Prior to heading panicle water potential under drought increased
with panicle development, whereas the water potentials of panicles and leaves were similar after heading. These
results indicate that changes in water stress susceptibility reflect the variability of grain yield under drought at
least partly. The greater water stress susceptibility was due to a smaller number of winnowed paddies. In addition,
the susceptibility before heading was related to the maintenance of a higher panicle water potential under
drought.

Key words : Development, Panicle, Rice, Water potential, Water stress susceptibility, Winnowed paddy number.
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Fig. 1. Changes in the number of expanded
leaves on the main stem in two rice cultivars
in (a) 1988 and (b) 1989.
Circles indicate Koshinishiki and triangles
Somewake. Arrows indicate the time when
water treatments were started. In 1988 water
treatment started on 66 days after sowing
was not applied to Somewake.
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Fig. 2. Changes in the leaf water potential in
Somewake during water treatments in 1988.
The treatments were started on (a) 59 and
(b) 94 days after sowing. Circles indicate
water potential at night and triangles at the
midday. Closed and open symbols denote
plants under submerged and drought condi-
tions, respectively. Also shown are corre-
sponding increase in cumulative water stress
(CWS) calculated from leaf water potentials
at night (O) and midday (&),
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Fig. 3. Linear relationship between cumulative

water stress calculated from leaf water
potentials at night (CWS) and at midday
(CWS-D) in Somewake in 1988.

Closed and open symbols indicate water
treatments started at 59 and 94 days after
sowing, respectively.
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Fig. 4. Linear relationship between leaf and
panicle water potentials in Somewake in
1989.

Closed and open symbols indicate water
treatment started at 51 and 72 days after
sowing, respectively.
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Fig. 5. Regression coefficients (a) between

cumulative water stress calculated from leaf
water potentials at night and at midday
(DN), and (b) between leaf and panicle
water potential (LP) as affected by the time
of initiation of water deficit. Also shown are
(c) potential evapotranspiration during
water deficit.
Date 0 is the heading time of plants under
submergd soil conditions. Negative dates
indicate that water deficit occurred prior to
the heading and positive dates indicate the
water deficit occurred afterwards. Starting
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pre-dawn leaf water potential. Circles indi-
cate Koshinishiki and triangles Somewake.
Open and closed symbols indicate experi-
ment in 1989 and 1988, respectively. Lines
were fitted by eyes.
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(a) number of spikelets per plant,

(b) percentage of ripened grain,

(¢c) number of winnowed paddies per plant,

(d) weight of one winnowed paddy,

(e) weight of winnowed paddies per plant.

Circles indicate Koshinishiki and triangles

Somewake. A horizontal axis is the same as

in Fig. 5.
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