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Effect of sodium chlgride on photosynthesis and chlorophyil contents in rice

Suwat Terapongtanakg
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Abstract

This experment was conducted to determine physiological and growth characters of

seedling rice during salin
Factorial in Completely Ral
cultivars {Pokkali and Kho
were factor B. Photosynth:
mM NaCl treatment. The
resistance in rice leaves

[ 2
1

cultivars. However, the
chiorophyll a and b in rice
Dry matter of shoot and n
and specific leaf weight of
In summary,
aecreased with NaCl trea
characters would be affeq
and roots. There werc shq

These parameters would b

Key words: Photosynthetic

ty stress compared between salt-tolerant and salt sensitive cuitivars. A 2x5

ndomized Design (CRD) with three replications was use in this study. Two rice

w Dor) were factor A. Five sodium chloride levels (0, 30, 60, 90 and 120 mM)
etic and transpiration rate in rice leaves decreased 26-50 and 14-38 % of 60
re was decreased 15-22 and 12-25 % respectively in Kaw Dor. Stomatal
found negative correlation with photosynthetic and transpiration rate in all
ighest number of stomatal resistance found in Kaw Dor. The number of
leaves decreased with NaCl treatments. The towest number found in Kaw Dor.
nots of Kaw Dor decreased 40-50%. However, leaf area, water use efficiency
Pokkali found higher than Kaw Dor.

pholosynthetic rate, transpiration rate, chiorophwll 2 and b in rice 'saves
ments while stomatal resistance found opposite direction. These physiolqgicat
led on growth of rice: leaf area, waler use efficiency, and dry matler of shoot
swed significantly difference between salt-tolerant and sali sensitive cultivars.

e recommended for further study in salinity resistance of rice.

rate, Transpiration rate, Stomatal resistance, Leaf area, Waier use efficiency
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Table 1 Photosynthelic rate (umol. m”s™) of two rice cultivars at 1-14 days after salinization.

Time (days)
Treatments Before 1 4 7 14 Mean
reatment 5, rpT iy ’, 5 I3
Rice cultivar (A) PokKali 4242 5311 4379 4571 6429 4986
KawDor 4207 4351 2663 3680 4085  4.017
NaCi{mM) O 4345 6155 3982 7600 10160 6.448
30 3628 6168 4228 5442 7655 5424
60 3.758 4518 3647 3840 5743  4.261
90 4512 3917 3245 2878 3843 3679
120 4878 3398 2502 1568  1.133 2,696
CV (%) 10.67 19.25  15.81 2326  22.84
Leve! A NS b b NS *
B " " " " "
AB - NS > * NS
LSD 0.05 A NS 0.714 0427 NS 1.000
B 0.547 1128 0675 1182  1.581
AB 0.773 NS 0.955  1.686 NS

Note: *, ** significant ¢

NS = non-s

lifference at 95 and 99 percent confidence interval levels

gnificant.
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Table 2 Transpiration

19

rate (mmol. m'zs'1) of two rice cultivars at 1-14 days after salinization.

Time {days)
Treatments Before 1 4 7 14 Mean
treatment
F;Ice cultivar (A) Pokkali 1.951 1.675 1.738 1.701 1.913 1.796
Kaw Por 1.933 1.842 1.312 1.391 1.680 1.634
NaCl {mM) 0 1.778 2.053 1.882 2.355 3.040 2222
30 1.778 2.037 1.865 2.230 2377 2.057
60 1.868 1.770 1.625 1.440 2.083 1.757
90 2078 1.523 1.210 0.948 0.988 1.349
120 2.027 1.408 1.043 0.755 0.527 1.152
CV (%) 16.95 17.22 17.06 18.27 14.93
Level A NS NS > - b
NS . . - .
AB NS NS > b NS
LSDO.C5 A NS NS 0.200 0.217 0.206
B NS 0.368 0.316 0.343 0.325
AB NS NS 0.447 0.485 NS
Note: *, ** significant difference at 95 and 99 percent confidence interval levels
NS = non-significant.




Table 3 Stomatal resit

20

stance (m’s”'mol ™) of two rice cultivars at 1-14 days after salinization.

Time {days)
Treatments Before 1 4 7 14 Mean
treatment
Rice cultivar (A) Pokkali 20.589 23.718 30.611 24817 20760 25.899
KawDor  21.207 26.140  48.305 56.661 26.263 35.315
NaCl (mM) 0 21.736 16.919 27.537 14.813 7.961 17.793
30 23.775 20.447 27.167 11321 14344 19.411
60 21.995 25.945 33.018 21.742 18340 24.208
90 19.070 29.835 51.721 40.565 27.455 33.729
120 17.914 31.498 52.845 115255 71.956 57.8%4
CV (%) 23.87 21.49 28.30 39.38 38.24
Level A NS NS - - NS
B NS ™ > > >
AB NS NS NS > NS
LSD 0.05 A NS NS 8.349 18.559 NS
B NS 6.499 13.200 29.344 25,564
AR NS NS NS 41.489 NS

Note: *, ™" significant d

NS = non-si

ifference at 95 and 99 percent confidence interval tevels

gnificant.
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Figure 5 Leaf, leaf sheath and rooot dry weights (g ptant-1) of Pokkali at 1-14 days afier
salinization.
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Figure 6 Leaf, leaf shpath and root dry weights (g plant-1) of Kaw Dor at 1-14 days after

salinization.
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Table 6 Root: shoot ratios of two nce cultivars at 1-14 days after salinization.

Treatments Time (days} Mean
1 4 7 14
Rlce cultivar {A) Pokkali 0.487 0.363 0.209 0.243 0.348
Kaw Dor 0.449 0.323 0.220 0.251 0.31
NaCl (mM) (B) O 0.530 0.299 0.249 0.262 0.335
30 0.547 0.440 0.275 0.252 0.379
60 0.438 0.262 0.233 0.246 0.285
90 0.419 0.354 0.254 0.253 0.320
120 0.407 0.361 0.288 0.219 0.319
CV (%) 28.03 31.76 25.00 8.77
Level A NS NS * NS
B . . NS .
AB NS NS NS NS
LSD 0.05 A NS NS 0.054 NS
B 0.103 0.127 NS 0.012
AB NS NS NS NS

Naote: *, ** significant difference at 95 and 99 percent confidence interval levels

NS = non-significant.




Table 7 Relative Growth Rate (g g-1 d-1) of two rice cultivars at 1-14 days after salinization.

Treatments Time (days) Mean
1-4 47 7-14
Rice cultivar (A) Pokkali 0.i01 '0.088 0.098 0.096
KawDor  0.055 0.051 0.086 0.064
NaCl (mM) (B) 0 0.128 0.131 0.132 0.130
30 0.102 0.086 0.115 0.101
60 0.065 0.060 0.090 0.072
90 0.055 0.039 0.060 0.051
120 0.041 0.032 0.065 0.046
CV (%) 36.93 45.16 36.53
Level A NS NS NS
NS NS .
AB NS NS NS
LSD 0.05 A NS NS NS
B NS NS 0.038
AB NS NS NS

Note: *, ** significant ¢

NS = non-s

gnificant.

lifference at 95 and 99 percent confidence interval levels
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Iable 8 Leaf area (cm2 piant-1) of two rice cultivars at 1-14 days after salinization.

Treatments Time (days) Mean
1 4 7 14
Rice cultivar (A) Pokkali 59.68 61.41 80.37 150.20 87.92

Kaw Dor 49.81 41.15 58.16 87.41 59.38

NaCi (mM) (B) O 51.55 66.83 79.63  154.86 88.19
30 53.93 54.81 89.14 165.24 88.28
60 64.34 50.10 67.71 119.02 75.29
S0 44.80 46.24 60.67 102.11 63.46
120 59.14 38.42 51.78 62.83 53.04
CV (%) 33.10 26.34 40.40 19.61
Level A NS ™ ** >
B NS xs * -
AB NS NS NS >
LSD 0.05 A NS 10.38 19.60 12.27
B NS 16.41 30.99 19.38
AB NS NS NS 27.42

Note: *, ** significant difference at 95 and 99 percent confidence interval levels

NS = non-significant.




Table 9 Water use efficiency (mg g-1) of two rice cultivars at 1-14 days after salinization.

Treatments Time (days) Mean
1 4 7 14
Rice cultivar (A) Pokkali 463.55 53573 60263 600.07 550.50

Kaw Dor  351.05 43133 47461 500.38 439.34

NaCl (mM) (8) © 406.15 41096  410.80 40787  408.95
30 41099 43176 46307 48997  448.93
60 40121 48410 54203 48150  477.21
90 41473 51620 58117 62213  533.56
120 403.43 57461  696.02 74971  605.94
CV (%) 454 0.62 032 1413
Level A - * " *
B NS - - "
AB NS .- " NS
LSD 0.05 A 14.19 2.30 131 59.63
B NS 3.64 207 9228
AB NS 5.15 2.93 NS

Note: *, ™ significant difference at 95 and 99 percent confidence interval levels

NS = non-significant.
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Table 10 Specific ieaf weight (mg cm-2) of two rice cultivars at 1-14 days after salinization.

Treatments Time (days) Mean
1 4 7 14
Rice cultivar {A) Pokkali 2.466 2.941 3.018 5.112 3.384
Kaw Dor 2.0 2.546 2.770 4.626 3.008
NaCl (mM) (B) 0 2.298 2487 2.993 3.896 2919
30 2171 2.598 2.385 3.923 2.769
60 2.239 3.177 2.987 4.639 3.261
90 2.434 2.671 2.937 4.692 3.184
120 2.247 2784 3.168 7.196 3.849
CV (%) 28.51 14.44 15.34 19.11
Level A NS > * NS
B NS . . -
AB NS NS b NS
LSD 0.05 A NS 0.333 0.348 NS
B NS 0.526 0.551 1.151
AB NS NS 0.779 NS

Note: *, ** significant difference at 95 and 99 percent confidence interval levels

NS = non-sig

ynificant.
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