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Abstract

Saline soil is a major problem for rice cultivation in many areas of Thailand. In addition, the saline soil areas
have different levels of salinity, resulting in rice being unable to grow in such areas. Therefore, this research aims
to study the growth and some physiological characteristics of rice at the seedling stage with different concentrations
of NaCl acclimation. The experiment was conducted by Completely Randomized Design with 4 treatments:
treatment 1 was control (non salt stress), treatment 2 was no NaCl acclimation, treatment 3 was acclimation with 5
mM NaCl and treatment 4 was acclimation with 10 mM NaCl, each treatment had 4 replications. The results showed
that, the salt-tolerant lines, M-1 and M-3, which had a previous salinity tolerant potential at 80 mM NaCl, after NaCl
acclimation with 10 mM, their salinity tolerance efficiency could be achieved at 100 mM NaCl. Growth such as shoot
and root length, shoot and root dry weight and some physiological responses of rice under saline stress, such as
electrolyte leakage ratio, the water content in leaves, chlorophyll a and b, Na’ and K" concentration, and Na": K"
ratio were not statistically different with the control. While Pathumthani 1, highly sensitive to salinity, acclimation to
the NaCl process was able to enhance salinity tolerance at the seedling stage to some extent. Therefore, the
promotion for transplanted rice farmers to acclimate with 10 mM NaCl for 14 days is a useful baseline for rice
cultivation planning. Moreover, the growth and some physiological responses of rice under salinity stress can be

used as the basic for characterizing the salinity stress tolerance of rice at the vegetative stage.

Keywords : salt acclimation ; salt-tolerance ; growth ; rice ; seedling stage
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Table 1 Standard Evaluation System for scoring of visual salt injury at seedling stages in rice.

Score Observation Tolerance level
1 Normal growth Highly tolerant (HT)
3 Nearly normal growth; leaf tips or few leaves whitish and rolled Tolerant (T)
5 Growth severely retarded; most leaves rolled; only a few are elongating Moderately tolerant (MT)
7 Complete cessation of growth; most leaves dry; some plants dying Susceptible (S)
9 Almost all plant dead or dying Highly susceptible (HS)
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Table 2 Salt tolerant rating of the four rice varieties/lines at the seedling stage under the 100 mM NaCl for 14

days.
Non-acclimated Acclimated (5 mM NaCl) Acclimated (10 mM NaCl)
Varieties/lines

SES DST SES DST SES DST
Pokkali 5.5+ 0.50 de MT 4.0+ 0.58 cd T 2.0+0.58 ab HT
PTT1 9.0+£0.00g HS 9.0+£0.00g HS 75+0.50f S
M-1 5.0 £0.82 cde MT 3.5+0.50 bc T 1.5+0.50a HT
M-3 6.0 £ 0.58 ef MT 4.0+ 0.58 cd T 2.0+0.58 ab HT

Values are the mean of four replicates + standard error followed by different alphabets are statistically significant (P < 0.05).

DST = Degree of salt tolerance; HT = Highly tolerant; T = Tolerant; MT = Moderately tolerant; S = Susceptible and HS = Highly sensitive
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Figure 1 Shoot length (a) root length (b) shoot dry weight (c) and root dry weight (d) of the four rice varieties/lines under the
control and the 100 mM NaCl for 14 days. Error bars with standard error.
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Figure 2 Electrolyte leakage ratio (a) and water content (b) of the four rice varieties/lines under the control and the

100 mM NaCl for 14 days. Error bars with standard error.
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Figure 3 Chlorophyll a (a) and chlorophyll b (b) of the four rice varieties/lines under the control and the 100 mM

NaCl for 14 days. Error bars with standard error.
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Figure 4 Na' concentrations in the leaf blades (a) leaf sheaths (b) and roots (c) of the four rice varieties/lines under the control

and the 100 mM NaCl for 14 days. Error bars with standard error.
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Figure 5 K concentrations in the leaf blades (a) leaf sheaths (b) and roots (c) of the four rice varieties/lines

under the control and the 100 mM NaCl for 14 days. Error bars with standard error.
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N nAgn v ldvin I@uiuinae windu 80.25

Table 3 Na" : K" ratio in the leaf blades, leaf sheaths, and roots of the four rice varieties/lines under the control
and the 100 mM NaCl for 14 days.
Varieties/lines
Locations Treatments
Pokkali PTT1 M-1 M-3

Leaf blades Control 0.01+£0.00 a 0.01+0.00 a 0.01+£0.00 a 0.01+0.00 a
Non-acclimated 0.77+0.10d 3.34+0.08e 0.44 + 0.04 bc 0.70+0.06 cd
Acclimated (5 mM NaCl) 0.51+0.03 bed 412 +0.28f 0.37+0.01b 0.67 +0.03 cd
Acclimated (10 mM NaCl) 0.21+0.03 ab 347+0.17e 0.22+0.02 ab 0.44 + 0.04 bc

Leaf sheaths Control 0.03+0.00 a 0.04 £0.00 a 0.04 +0.00 a 0.04 £0.00 a
Non-acclimated 1.69 £0.21 de 459 +£0.34 h 1.562+0.07d 224 £0.17 ef
Acclimated (5 mM NaCl) 149+0.13d 4.09 +0.08 g 144 +0.12d 244 +023f
Acclimated (10 mM NaCl) 0.89+0.06 c 519+ 0.55i 0.23+0.03 ab 0.67 +0.05 bc

Roots Control 0.17+0.01a 0.20+£0.00 a 0.20+0.01a 0.17£0.01 a
Non-acclimated 799+1.12a 80.25+6.52¢ 6.73+0.86a 899+1.16a
Acclimated (5 mM NaCl) 10.60 £ 1.40 a 58.62 + 14.23 b 4.63+0.65a 723+044a
Acclimated (10 mM NaCl) 294+1.02a 73.65+7.27 bc 0.31+0.03a 0.33+0.03a

Values are the mean of four replicates + standard error followed by different alphabets are statistically significant

(P <0.05).
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