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ABSTRACT: Seed germination and seed vigor affect seedling establishment and growth of rice. This experiment was
undertaken to investigate the effect of calcium chloride (CaCl,), sodium chloride (NaCl), wood vinegar (WV) and
salicylic acid (SA) using as priming agents on water imbibition pattern and seed germination of two rice cultivars,
Chainat 1 (CN1) and Sakonnakhon (SK) with three levels of seed quality, new seed, deteriorated seed due to storage
and deteriorated seed due to artificial accelerated aging. Treatments with 4 replications were 1) soaking seed in
water or hydropriming (control); soaking seed in 2) CaCl, solution (conc. 0.1, 0.2 or 0.5 mol); 3) in NaCl (conc. 0.1,
0.2 or 0.5 mol); 4) in 500, 300, or 200 times diluted wood vinegar (WV) and 5) in salicylic acid (SA) (conc. 0.0004,
0.0007 or 0.0011 mol). Results revealed that both rice varieties exhibited similar water imbibition pattern when
priming with water, WV or SA. Seed germination of all treatments as indicated by the radicle protrusion was observed
nearly the same time, 20-36 h after priming. Priming rice seed with CaCl, or NaCl delayed water imbibition process.
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Seed priming did not improve seed germination percentage of new seed batch of Chainat 1 and Sakonnakhon since
they already possessed high seed germination, and deteriorated seed due to storage but priming with 200 times
diluted WV or 0.0007 mol SA significantly enhanced speed of germination as measured by first count evaluation of
seed germinations test. Effect of seed priming on germination of accelerated aged seed showed that priming with
different solutions and different concentrations of solution significantly increased germination percentage and speed
of germination of Chainat 1 and Sakonnakhon as measured by first count evaluation of seed germination test. Priming
with high concentration of salt solution decreased seed germination.

Keywords: seed enhancement; seed hydration; wood vinegar
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BATeiauLUTUTIunsadfvestoya (Analysis of variance) uraznssuislaedeyaiduesidududasaidie
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Table 1 Priming duration (h) of rice seed cv. Chainat 1 and Sakonnakhon in DI water, different concentrations of

wood vinegar, salicylic acid, CaCl, and NaCl tested under laboratory conditions

Rice cultivar Treatment Priming duration (h)

New rice seed Deteriorated rice Deteriorated rice seed

seed due to storage  due to accelerated aging

Chai nat 1 DI water 27 18 24
CaCl, 0.1 mol 39 33 39
CaCl, 0.2 mol 57 53 78
CaCl, 0.5 mol 78 20 78
NaCl 0.1 mol 33 30 39
NaCl 0.2 mol 54 a2 51
NaCl 0.5 mol 78 78 78
WV 1:500 v/v 27 18 27
WV 1:300 v/v 27 18 27
WV 1:200 v/v 27 18 24
SA 0.0004 mol 27 18 24
SA 0.0007 mol 27 18 24
SA 0.0011 mol 27 18 24

Sakon nakhon DI water 30 18 36
CaCl, 0.1 mol a2 20 39
CaCl, 0.2 mol 66 22 45
CaCl, 0.5 mol 78 78 78
NaCl 0.1 mol 36 20 51
NaCl 0.2 mol 54 33 78
NaCl 0.5 mol 78 a2 78
WV 1:500 v/v 27 18 33
WV 1:300 v/v 27 18 33
WV 1:200 v/v 27 18 33
SA 0.0004 mol 27 18 30
SA 0.0007 mol 27 18 33

SA 0.0011 mol 27 18 30
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Figure 1 Water imbibition of new rice seed cv. Chainatl (a-e) and Sakonnakhon (f-j) in DI water (control; a,f), different concentrations of wood vinegar

(b,9), salicylic acid (c,h), CaCl, (d,i) and NaCl (e,j). Note: seed weight (g/100 seeds) and arrows (&) assigned as times (hr.) taken to radicle

protrusion of viable seeds
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Figure 2 Water imbibition of deteriorated rice seed due to storage cv. Chainatl (a-e) and Sakonnakhon (f-j) in DI water (control; a,f), different

concentrations of wood vinegar (b,g), salicylic acid (c,h), CaCl, (d,i) and NaCl (ej). Note: seed weight (/100 seeds) and arrows (&) assigned as

times (hr.) taken to radicle protrusion of viable seeds
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Figure 3 Water imbibition of deteriorated rice seed due to accelerated aging cv. Chainatl (a-e) and Sakonnakhon (f-j) in DI water (control; a,f), different

concentrations of wood vinegar (b,g), salicylic acid (c,h), CaCl, (d,i) and NaCl (e,j). Note: seed weight (g/100 seeds) and arrows (€) assigned as times

(hr.) taken to radicle protrusion of viable seeds
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Table 2 Effect of seed priming on germination of new rice seed cv. Chainatl and Sakonnakhon in DI water, different

concentrations of wood vinegar, salicylic acid, CaCl, and NaCl tested under laboratory conditions

Germination (%) ¥
Treatment Chainat 1 Sakon nakhon
First count Final count First count Final count
Control 95 bcd 96 bc 98 ab 98 abc
DI water 96 bcd 98 abc 99 a 99 ab
CaCl, 0.1 mol 93 cd 98 abc 97 ab 99 ab
CaCl, 0.2 mol 93 cd 99 abc 93 b 98 abc
CaCl, 0.5 mol 81 e 95 ¢ 78 ¢ 93 cd
NaCl 0.1 mol 99 ab 100 a 98 a 98 ab
NaCl 0.2 mol 97 abc 99 ab 95 ab 98 abc
NaCl 0.5 mol 90 d 96 bc 74 c 91 d
WV 1:500 v/v 98 ab 100 a 98 ab 99 ab
WV 1:300 v/v 98 abc 99 ab 99 a 100 a
WV 1:200 v/v 100 a 100 a 99 a 100 a
SA 0.0004 mol 96 abc 98 abc 97 ab 97 bcd
SA 0.0007 mol 97 abc 100 a 98 ab 99 ab
SA 0.0011 mol 95 bcd 97 abc 98 ab 98 abc
F-test o o *x o
CV. (%) 6.39 573 6.91 5.89

Y CaCl, = calcium chloride, NaCl = sodium chloride, WV = wood vinegar, SA = salicylic acid
% Data are transformed by the arcsine before statistical analysis.

** = significantly different at P<0.01

Means in the same column with different letters are significantly different at P<0.01 by DMRT
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Table 3 Effect of seed priming on germination of deteriorated rice seed cv. Chainatl and Sakonnakhon due to
storage in DI water, different concentrations of wood vinegar, salicylic acid, CaCl, and NaCl tested under

laboratory conditions

Germination (%) ¥
Treatment Chainat 1 Sakon nakhon
First count Final count First count Final count
Control 90 a 93 89 ab 90
DI water 86 ab 91 85 ab 89
CaCl, 0.1 mol 87 ab 90 90 ab 91
CaCl, 0.2 mol 76 C 92 85 ab 87
CaCl, 0.5 mol 81 bc 87 a7 ¢ 87
NaCl 0.1 mol 86 ab 89 85 ab 88
NaCl 0.2 mol 87 ab 89 91 a 91
NaCl 0.5 mol 82 abc 91 86 ab 87
WV 1:500 v/v 90 a 92 84 ab 87
WV 1:300 v/v 88 ab 89 84 ab 86
WV 1:200 v/v 87 ab 92 87 ab 88
SA 0.0004 mol 88 ab 88 89 ab 94
SA 0.0007 mol 88 ab 92 81 b 85
SA 0.0011 mol 85 ab 89 85 ab 87
F-test * ns xx ns
CV. (%) 6.29 532 6.90 6.29

Y CaCl, = calcium chloride, NaCl = sodium chloride, WV = wood vinegar, SA = salicylic acid
% Data are transformed by the arcsine before statistical analysis.
ns, ¥, ** = not significant, significantly different at P<0.05 and P<0.01, respectively

Means in the same column with different letters are significantly different at P<0.01 by DMRT
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Table 4 Effect of seed priming on germination of accelerated aged seed cv. Chainatl and Sakonnakhon in DI water,

different concentrations of wood vinegar, salicylic acid, CaCl, and NaCl tested under laboratory conditions

Germination (%) ¥

Treatment Chai nat 1 Sakon nakhon
First count Final count First count Final count
Control 38 d 83 26 d 94
DI water 73 ab 87 75 a 91
CaCl, 0.1 mol 73 ab 87 75 a 90
CaCl, 0.2 mol 31 d 87 64 b 91
CaCl, 0.5 mol 29 d 87 36 d 91
NaCl 0.1 mol 70 ab 87 77 a 90
NaCl 0.2 mol 70 ab 82 49 ¢ 86
NaCl 0.5 mol 54 ¢ 78 55 bc 84
WV 1:500 v/v 64 bc 88 83 a 94
WV 1:300 v/v 72 ab 86 77 a 92
WV 1:200 v/v 76 ab 89 79 a 93
SA 0.0004 mol 65 bc 92 75 a 91
SA 0.0007 mol 77 a 90 78 a 91
SA 0.0011 mol 74 ab 86 77 a 92
F-test x> ns x* ns
CV. (%) 8.63 6.04 8.20 6.03

Y CaCl, = calcium chloride, NaCl = sodium chloride, WV = wood vinegar, SA = salicylic acid
? Data are transformed by the arcsine before statistical analysis.
ns, ** = not significant, significantly different at P<0.01, respectively

Means in the same column with different letters are significantly different at P<0.01 by DMRT
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