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Abstract To examine the salt tolerance of the wild rice species Oryza latifolia Desv., we compared the dry matter
production and photosynthesis of this species with those of the salt-susceptible wild rice species O. rufipogon Griff., salt-
tolerant O. sativa cultivar (SR26B), and susceptible O. sativa cultivar (IR28). The survival rate and dry matter production of
O. latifolia were higher than those of the other species grown in water-culture with 6dSm™ (50mM) and 12dSm™ (113mM)
NaCl for 30 days. In O. latifolia, root growth was impaired with NaCl whereas in the other species, the leaf function was
impaired. The leaves showed a high water retentivity based on the differences in weight between dry matter and fresh
tissues. The photosynthetic rate of the stressed-leaves grown with 12 dSm™ NaCl decreased by 10%, 18%, and 18% in IR28,
SR26B, and O. rufipogon, respectively, whereas it remained unchanged in O. latifolia. These results indicated that O.
latifolia is endowed with mechanisms for the maintenance of stomatal aperture in the salt-stressed leaves and salt tolerance
in the photosynthetic organs, which may account for the reduced impairment of dry matter production under salt stress.
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(Flowers and Yeo, 1977 ; Garcia et al., 1997).
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Fig. 1 Effect of NaCl concentration on total dry
weight of rice plants. Plants were collected at
30 days after the treatment.
Note: Values in the columns with the same letter
are not significantly different based on Scheffe
multiple range test (P<0.01).
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Table 1 Effect of NaCl concentration on dry weight of rice plants

4t 5 B9 KT Oryza latifolia Desv. Dt

Variety and NaCl Root Stem Leaf .
species (dS m?) (g plant?) () (g plant?) ) (g plant?) () T/R ratio (6)
IR28 0 1.2a* (100) 3.2a (100) 2.4a (100) 4.6a (100)
6 0.8b ( 65) 21.b ( 65) 1.2b ( 50) 4.2b (. 90)
12 0.4c ( 36) 0.7c (21) 0.3c (11) 2.1c ( 46)
SR26B 0 2.4a (100) 9.0a (100) 7.4a (100) 6.8a (100)
6 1.8b ( 76) 7.5a ( 83) 5.7a (78 7.2a 107)
12 0.8¢c (32 3.9¢c ( 43) 2.2c ( 30) 5.2¢ ( 76)
O. rufipogon 0 1.9a (100) 4.8a (100) 3.5a (100) 4.4a (100)
6 1.1b (57) 2.1b (43) 1.3b (38 3.1b (71)
12 0.4c ( 16) 0.2¢c ( 9 0.0c (1 0.7¢c ( 16)
0. latifolia 0 1.0a (100) 1.2a (100) 1.4a (100) 3.0a (100)
6 0.8a ( 76) 1.1a ( 86) 1.0a ( 70) 4.6a (154)
12 0.6a ( 64) 1.1a ( 89) 1.1a ( 75) 3.4a 114)

* Value in columns with the same letter are not significantry different based on Scheffe multiple range test (P<0.01).

Plants were collected at 30 days after the treatment.

TU, IKTFTEERICERZEDOA XA TREL 72, Hl
Wz & > TILEZESAM T (Fitter and Hay, 1981) %
KHRDKRZ L7z 18 (Marschner, 1986) 12T,
W ERELELDT/REMET T2 005
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Table 2 Na* content of leaves measured at 7 and 14 days sfter NaCl treatmet

Variety and NaCl 7 DAT @) 14 DAT @)
species  (ASm?)  (umol g'DW) > (2 mol g'DW) >
IR28 0 4.7 £ 0.2* 100 4.0=x0.3 100
6 71+ 0.6 151 13.0 = 2.0 323
12 92+ 14 195 21.0 = 3.3 522
SR26B 0 42+0.2 100 4003 100
6 7104 169 109 = 1.5 270
12 88+ 20 209 23.6 =89 589
O. rufipogon 0 205+ 0.2 100 182+ 24 100
6 108.2 £ 3.8 529 188.7 £ 44 1039
12 1549 £ 95 757 317.1 £ 476 1746
O. latifolia 0 48 05 100 48103 100
6 19.6 = 7.0 409 194 £ 2.1 405
12 873+ 12.1 1750 87355 1394
* Values are means * SE.
DAT: days after treatment.
20 400
a 8 Control O 0dSm'! & 6dSm’ M 12dSm!
N — g 6dSm! 350
T m12dSm! = a
5 st T 300 a a ab
) b £ 250 ab 2 a ] a .
g 10 a2 E 200 >
o g b
5 a 2 150
£ 7 ¢ 3
o 5 b a & 100 b
3 b %_ ] a
a 50
0 - L " , - L \7>I_ 0
100 100
80 £ s
E 60 § 6
E 40 40
&
20 2
1 1 X 0 * * . .
IR28 SR26B 0. rufipogon 0. latifolia IR28 SR26B O. rufipogon 0. latifolia
Variety and species Variety and species
Fig. 2 Effect of NaCl concentration on leaf water Fig. 3 Effect of NaCl concentration on specific leaf

content of rice plants. Leaves were collected
at 30 days after the treatment.

Note: Values in the columns with the same letter
are not significantly different based on Scheffe
multiple range test (P<0.01).

area of rice plants. Leaves were collected at
30 days after the treatment.

Note: Values in the columns with the same letter
are not significantly different based on Scheffe
multiple range test (P<0.01).
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Fig. 4 Effect of NaCl concentration on stomatal
density of rice plans. Measurements were
performed on the leaves collected at 30 days
after the NaCl treatment.

Note: Values in the columns with the same letter
are not significantly different based on Scheffe
multiple range test (P<0.01).
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ol (A 5, 2004). Table 21Z/RL7z& 5 i
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DHABORE VMR SN B DL, KA EEHED
MENE, RUHESORIREFREI RO 20 & HiE
Ihiz.
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Fig. 5 Relationship between photosynthetic rate and stomatal conductance in the
youngest fully expanded leaves of plants grown under different NaCl conditions.
Measurements were performed at 14 days after the NaCl treatment. ns and

*ok,

: not significant and significant at 1% level, respectively.

Note: Data are cited from Table 1 and 2 of in the report of Nakamura et al. (2004).
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