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Effects of Water Stress at Anthesis on the Growth and Grain
Maturation in Barley
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ABSTRACT

This experiment was carried out to examine the
effect of water stress at anthesis on the grain
maturation and to interpret the immediate and
resulting growth response in barley.

The dry weight of root, stem, internode, flag
leaf and grain under water stress was remarkably
more reduced than that under no-water stress,
respectively. Water stressed plants had heavier grain
dry weight during 7-14 days after water stress than
that under no-water stress, but this early response
was reversed significantly in the later period.

The relative turgidity of organs except grain under
water stress was severely lowered than that under
no-water stress. The net photosynthsis by rewatering
after water stress had been kept at the lower level
than that under no-water stress till the late matura-

tion.
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Fig. 1. Changes in the dry weight of stem and
root in relation to the period of water
stress only for 7 days immediately after
anthesis : Stem(no-water stress B, water
stress (1), Root(no-water stress A, water
stress ). The vertical lines indicate 2 X
S.E.
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Fig. 2. Changes in the dry weight of top—and
2nd intemode in relation to the period of
water stress only for 7days immediately
after .anthesis.: Top internode (no—water
stress @, water stress O), 2nd internode
(no-water stress A, water stress /\).
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Fig, 3. Changes in the dry weight of grains per
ear in relation to the period of water
stress only for 7 days immediately after
an thesis : No—water stress(@), water stress
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Fig. 4, Changes in the relative turgidity of grain

(W), ear (O), flag leaf blade (@), and top
internode (A), during the period of water
stress for 7 days immediately after an
thesis.
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Fig. §. Changes in net photosynthesis of the ear
(upper), flag leaf blade (middle) and top
internode (lower) in relation to the period
of water stress only for 7days imme-
diately after anthesis: No—water stress
(solid lines), water stress (broken [ines).
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Fig. 8. Changes in gross photosynthesis(% of no-

water stress value) of the ear (Q), leaf

flag blade (@), and top internode (A) dur-

ing the period of water stress for 7 days

immediately after anthesis
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SUMMARY

Barley plants (Hordeum distichum L. cv. Prior)
were grown in pots under natural conditions until
anthesis. At anthesis plants were transferred to g
growth chamber. Then they were divided into two
groups; one group (no-water stress) is continuously
watered, and another group(water stress} is withheld
watering only for 7 days immediately after anthesis,
followed by rewatering. The results obtained are g

summarized as follows;

The dry weight of stem and root in water stress
was significantly more reduced than those in
no-water stress. The reduction of dry weight
in water stress was more severe in root than
in shoot.

The grain weight per ear during 7-14 days after
anthesis in water stress was more increased than
in no-water stress, but eventually the grain weight
per ear in the late maturation in water stress
was significantly more decreased than in no-water

stress.

. The relative turgidity of organs in water stress

showed that three organs except grain were
remarkably decreased at 5 days after water stress.
The degree of water loss of organs was in the
order of top internode > flag leaf blade > ear >

grain.

. The dry weight of internodes in water stress was

greatly more reduced in 2nd internode than

in top internode.

. The net photosynthesis of all organs tested was

almost decreased by water stress and the net
photosynthesis by rewatering had been kept at
the lower level, particularly in flag leaf blade
and top internode, than in no-water stress.

It could be cousidered that water stress at

anthesis influenced indirectly to final grain yield.



