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Physiological Effects of Seed Priming on Salt-tolerance of Seedlings in
Hybrid Rice Oryza sativa L.
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Abstract Seeds of two hybrid rice combinations ShanyoulO and Liangyoupeijiu were treated with four
priming solutions H,O 10 mmol L-! proline 150 mmol L' NaCl and 150 mmol L' NaCl+ 10 mmol L'
proline for 36 h at 25°C. Nonprimed or primed seeds were germinated in four solutions 0 50 100 or 150
mmol L~! NaCl solutions for 10 d at 30°C. The content of compatible solutes proline total soluble sugars
fructose and sucrose in seeds or stressed seedlings was determined. The results showed that significant higher
levels of proline and sucrose and lower levels of total soluble sugars and fructose in primed seeds were observed as
compared with control nonprimed seeds . Priming decreased the content of proline in stressed shanyoulO
seedling but improved the content of proline in stressed Liangyoupeijiu seedlings. Priming increased the content
of total soluble sugars fructose and sucrose in stressed seedlings and the tolerance index and tolerance ratio of
hybrid rice seedlings. Significant positive correlations between tolerance index and tolerance ratio of seedlings in
hybrid rice and content of proline in primed seeds and content of fructose and sucrose in stressed seedlings were
observed. Significant negative correlations between tolerance index and tolerance ratio of seedlings and content of
proline in primed seeds were found. The content of total soluble sugars in stressed seedlings was only positively
correlated with tolerance ratio of seedlings. Significant negative correlations between content of fructose in
primed seeds and content of total soluble sugars and fructose in stressed seedlings were also found. Therefore

priming resulted in decreased content of fructose in seeds and then increased content of proline in seeds and con-
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tent of fructose in stressed seedlings thus improved salt-tolerance of seedlings in hybrid rice. It also indicated

that ShanyoulO had greater salt tolerance than Liangyoupeijiu but better priming effects were observed in

Liangyoupeijiu.
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Table 1  Effects of priming on the content of compatible solutes in hybrid rice seeds

Combinations Priming Content of proline Content of total soluble sugars  Content of fructose Content of sucrose
treatments ne g’l DW mg Glu g’l DW mg g’l DwW mg g’l DW
10 Nonprimed 87.76¢ 5.57a 2.64a 0.26h
Shanyoul0 H,0 161.96¢ 4.56d 1.86e 0.31g
10 mmol L~ proline 205.39a 4.58d 2.31b 1.54b
NaCl 186.01b 4.25f 2.19be 1.52b
NaCl+ 10 mmol L~" proline 158.44c¢ 3.93¢ 2.00de 1.05¢
Nonprimed 52.15h 5.32b 2.75a 1.12e
Liangyoupeijiu H,0 153.42d 4.42e 2.24be 1.54b
10 mmol L~ proline 106.45¢f 4.56d 1.98de 1.58a
NaCl 115.50e 4.93¢ 2.13cd 1.24d
NaCl+ 10 mmot L~! proline 86.06¢ 5.66a 2.32b 1.31c
! 0.05

Significant at level of 0.05. Not significant if there are the same letters among treatments. The same as below
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Table 2 Effects of priming on tolerance index and tolerance ratio of seedlings in hybrid rice under salt stress

Combinations Priming treatments Tolerance index Tolerance ratio
10 Nonprimed 1 404.75e 0.807b
ShanyoulO H,0 1 610.29bc 0.917a
10 mmol L~! proline 1591.21¢ 0.924a
NaCl 1 631.68ab 0.932a
NaCl+ 10 mmol L~! proline 1 594.69¢ 0.917a
Nonprimed 1209.21f 0.728¢
Liangyoupeijiu H,0 1532.87d 0.895b
10 mmot L~! proline 1 556.98d 0.893hb
NaCl 1 644a 0.962a
NaCl+ 10 mmol L~! proline 1 560.35d 0.906hb
10
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Table 3 Effects of different priming treatments on the content of compatible solutes in hybrid rice seedlings under salt stress

Combinations Priming Content of proline Content of total soluble sugars Content of fructose Content of sucrose
treatments pg g ' FW mg Glu g7' FW mg g7 FW mg g7 FW
10 Nonprimed 184.39a 5.9%4e 1.08d 0.32¢
Shanyoul0 H,0 175.78b 6.25d 1.13¢ 0.36b
10 mmol L~ proline 171.87b 6.74b 1.18b 0.40a
NaCl 143.16¢ 6.48¢c 1.17b 0.40a
NaCl+ 10 mmot L~" proline 118.93d 7.36a 1.21a 0.41a
Nonprimed 122.60b 5.74d 1.01c 0.33¢
Liangyoupeijiu ~ H,O 125.13ab 6.57b 1.11b 0.35¢
10 mmol L~! proline 128.46a 6.79a 1.17a 0.36¢
NaCl 129.72a 6.91a 1.20a 0.41b
NaCl+ 10 mmol L' proline 127.65ab 6.24c 1.08b 0.45a

! 50 100 150 mmol L™' 3

Each number in table is mean value of three kinds of salt concentrations 50 100 150 mmol L~'. The same as below

4

Table 4  Differences in content of compatible solutes of seedlings between hybrid rice combinations under salt stress

10
Compatible solutes ShanyoulO Liangyoupeijiu
Content of proline pg g'lFW 184.39a 122.60b
Relative content of proline 1.30a 0.85b
Content of total soluble sugars mg Glu g’l FW 6.00a 5.64b
Relative content of total soluble sugars 1.04a 1.02b
Content of fructose mg g_] FW 1.08a 1.00b
Relative content of fructose 1.04a 0.96b
Content of sucrose mg g’l FW 0.33a 0.33a
Relative content of sucrose 1.79a 0.87b
2.3 5
5
5 1

Table 5 Relationships between tolerance index and tolerance ratio and content of compatible solutes in seeds and stressed seedlings in

hybrid rice as influenced by priming

Correlation coefficients

Tolerance index Tolerance ratio
Seeds
Content of total soluble sugars -0.5450 NS -0.5253 NS
Content of fructose -0.8257"" -0.7954" "
Content of sucrose 0.2347 NS 0.3078 NS
Content of proline 0.7066" 0.6868"
Stressed seedlings
Content of total soluble sugars 0.7138" 0.7362"
Content of fructose 0.8435" " 0.8380" "
Content of sucrose 0.6582" 0.7060"
Content of proline 0.0609 NS -0.0137 NS

Lo 0.05 0.01 NS Not Significant 6
Significant at level of 0.05 0.01. The same as Table 6
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Table 6 Relationships between content of compatible solutes in seeds and stressed seedlings in hybrid rice as influenced by priming

Seeds
Stressed seedlings Content of total Content of Content of Content of
soluble sugars fructose sucrose proline

-0.734" -0.6923" 0.4136 NS 0.5490 NS
Content of total soluble sugars

-0.7371" -0.7514" 0.2986 NS 0.6916"
Content of fructose

-0.1229 NS -0.3916 NS 0.4293 NS 0.3014 NS
Content of sucrose

-0.1810 NS 0.0855 NS —-0.6080 NS 0.2896 NS

Content of proline

10
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