ZEREYMERCE
85 : 1 ~6
F9FESH10H

1A RBBSBEIDOKR P L AR MH &
HOKRF VY v LD SERER

B H F
SEAFEYEFFH

Genotypic Differences in Water Stress Susceptibility and
Panicle Water Potential at Meiosis Stage in Rice
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Abstract

The objective of this study was to examine whether there are genotypic differences in
water stress susceptibility and panicle water potential in rice subjected to drought
conditions at meiosis stage. The seedlings of paddy rice cultivar Guizhao 2 and upland
rice cultivar IRAT 109 were grown in 1,/5000a pots under a rain shelter. Plants were
subjected to four drought treatments different in duration at meiosis stage and control
plants were grown under submerged soil conditions during the whole growth period.
Panicle water potential (PWP) decreased in proportion to leaf water potential (LWP)
as water stress became severe. The decrease of PWP relative to LWP was greater in
Guizhao 2. Number of total spikelets decreased and that of sterile spikelets increased
in IRAT 109 under drought conditions, whereas the change in the parameters was small
in Guizhao 2. As a result, a small change occurred in number of fertile spikelets in
Guizhao 2. Since dry weight of one fertile spikelet changed little in the both cultivars, a
decrease in panicle dry weight was smaller in Guizhao 2. Water stress susceptibility
was smaller in Guizhao 2 than in IRAT 109. It is concluded that a genotype which PWP
decreases in harmony with a decrease in LWP under drought conditions is less
susceptible to water stress at meiosis stage in rice.
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Fig. 1. Accumulated potential evapotranspiration
outside the rain shelter during the experi-
mental period.

Filled and open symbols indicate Guizhao 2
and IRAT 109, respectively.
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Fig. 2. Change in leaf water potential (a) and
panicle water potential (b) during the
experimental period.

Filled and open symbols indicate plants
under submerged soil conditions and under
drought conditions, respectively. Circles
and triangles indicate Guizhao 2 and IRAT
109, and vertical bars *se,

D1~D4 indicate the water potential on the
day of rewatering for the corresponding
plots. Details of plots are explained in
Materials and Methods.
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Fig. 3. Relationships between leaf water poten-

tinl and panicle water potential in rice
plants subjected to drought at meiosis
stage.

Filled and open symbols are Guizhao?2
(GZ) and IRAT 109 (IR), respectively.
Vertical and horizontal bars indicate £se.
Regression lines are ;

GZ:y=0.54x—0.46 (r*=0,93)

IR y=0.32x~0,028 (r*=0.90)

Number of spikelets per plant

CWS(MPa day)

Fig. 4. Number of total, fertile and sterile

spikelets in relation to cumulative water
stress (CWS) in rice plants subjected to
drought at meiosis stage.

Filled and open symbols are Guizhao?2
(GZ) and IRAT 108 (IR), and vertical bars
indicate *se.

Regression lines are ;

total spikelets,

GZ:y=-258x+1109 (r*=0.36, @)

IR :y=—54,4x+ 878 (r'=0.90, O)
fertile spikelets,

GZ :y=—181x+ 999 (r*=0.22, A)

IR :y=-76.9x+ 8456 (r*=0.99, A)
sterile spikelets,

GZ:y=-770x+ 111 (r’=0.55 B
IR:y= 22.5x+ 32 (r*=0.90, [D

Dry weight of a spikelet(mg)

0 2 4 6
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Fig. 5. Dry weight of a fertile spikelet and that of

a sterile spikelet in relation to cumulative
water stress (CWS) in rice plants subjected
to drought at meiosis stage.

Filled and open symbols are Guizhao 2
(GZ) and IRAT 109 (IR), and vertical bars
indicate *se,

Regression lines are;

fertile spikelet,

GZ:y=—0214x+22.8 (+*=0.38, A)
IR:y=-—0.838x+29.5 (r*=0.52, A)
sterile spikelet,

GZ:y=~0019x+3.15 (*=0.40, BD
IR:y= 0.094x+3.55 (*=0.17, (D
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Fig. 6. Panicle dry weight per plant in relation to

cumulative water stress (CWS) in rice
plants subjected to drought at meiosis
stage.

Filled and open symbols are Guizhao?2 (
GZ) and IRAT 109 (IR), respectively.
Vertical and horizontal bars indicate *tse.
Regression lines are;

GZ:y=-0.663x+24, 1 (r*=0.43)
IR:y=-2108x+25.2 (r*=0.84)
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