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Effects of seed priming on the physiological characteristics
of sorghum seedlings under saline stress

ZHANG Fei, ZHU Kai, WANG Yan-qiu, ZHANG Zhi-peng, ZOU Jian-qiu
( Liaoning Provincial Academy of Agricultural Sciences , Innovation Center, Shenyang, Liaoning 110161, China)

Abstract: To explore the physiological effects of sorghum seedlings by seed priming under saline soil conditions and
enhance the salt tolerance of sorghum at sprouting and seedling stages, a pot culturing experiment was employed in this
study to investigate complex salt priming (CSP), single salt priming (SSP), none salt priming (NSP) on sorghum seeds
that were sown in the sandy soil conditions treated with 0, 40, 80, 120 mmol* L.~ ! and 160 mmol - L.~ ! salt solution irri-
gations. Consequently, seed germination and seedling physiological characteristics were studied. The results showed that
seed priming could improve the seed germination rate, emergence rate and vigor index of sorghum seeding, especially
through the effect of complex salt initiator (CSP) treatment with NaCl and Na,SO, under different soil salt stresses. In
addition, after seed priming, especially when treated by CSP, it could significantly relief the relative reduction of water
content in leaves and roots, particularly under middle and high salt stresses. Also, the amounts of chlorophyll a + b and
chlorophyll a showed a slow decline. When the concentration of salt was no more than 80 mmol- L.~ '(Salt — 80), the net
photosynthesis showed a little reduction, and stomatal conductance and transpiration rate were consistent with the varying
trend. Moreover, seed priming enhanced the SOD, POD, CAT and APX activities, while reduced the MDA and 02T .
MDA, O, and POD were the more sensitive factors than others. The effects on the antioxidant system were in the order of
the following: complex salt priming (CSP) > single salt priming (SSP) > complex salt priming (NSP) . In conclusion,
seed priming with NaCl and Na;SO, complex solution could enhance the physiological adaptation of sorghum seedlings and
improve the salt tolerance of sorghum at the sprouting and seedling stages.
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Table 1  Effects of seed priming on seed germination rate, emergence rate and vigor index of sorghum seeding
under different soil salt content conditions
b . B % IR/ % ERRECEaS
Sl <ult treatent rmination percentage Emergence percentage Activity index
Csp SSp NSP CSsp SSp NSP CSp SSp NSP
CK 91.42a 91.58a 92.65a 86.33b 87.57b 90.51a 0.8la 0.84a 0.83a
Salt — 40 84.69b 81.35¢ 88.53a 80.68b 76.81c 85.79a 0.76b 0.73b 0.80a
Salt — 80 72.67b 67.6¢ 78.47a 61.54b 56.39¢ 72.64a 0.65b 0.57¢c 0.72b
Salt - 120 40.29b 32.6lc 49.31a 30.13b 23.67¢c 41.38a 0.49b 0.40c 0.59%
Salt - 160 9.82b 3.86¢ 17.37a 3.53b 1.06¢ 8.97a 0.23b 0.13¢ 0.38a
SP F{H F value 19.36" " 33.67" " 13.09°
Salt F{H F value 703.12" " 684.29" " 78.61"
SPx Salt F {if F value 2.31ns 2.52ns 1.43ns
W22 Frror 0.82 1.16 SRE

{E : CSP, NaCl I NapSO; & BL 51 A& Fl 15 SSP, NaCl 51 & FH 55 NSP, R 5 Al 5 SP A Rl Fh -5 | S AL B HUL, Salt Sy AR £ 73 4b BH A HUES 5
SRE, BRZEM/NCNT 0.01) 3ns, 2257 AW 5 * 378 0.05 KT, * + KR 0.01 K355 T LB R 2R 0 A ANE I3 18 8 A R i

T A B g T,

Note: CSP indicates NaCl and Na,SO, complex primed seeds; SSP indicates single NaCl primed seeds; NSP indicates none primed with seeds; SP indicates

the comparison in different seed priming treatments; Salt indicates the comparison in different salt treatments; SRE indicates error is very small (less than 0.01);

ns indicates the difference was not significant; * indicates a significant level of 0.05, * * indicates a significant level of 0.01; multiple comparison due to dif-

ferent initiators from seed priming treatments, including germination percentage, emergence percentage and vigor index, and hereinafter.
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Fig.1 Effects of seed priming on relative water content of sorghum seeding under different soil salt content conditions
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Table 2 Effects of seed priming on chlorophyll content of sorghum seeding under different soil salt content conditions

ST Senry Chlorophyll content/(mg* ¢~ 'FW)

ERe SN Y I8

Soil walt treatiment 4% a+b Chla+b 42 a Chl a H-4%2 b Chl b

CsP Ssp NSP CsP Ssp NSP CSP Ssp NSP

CK 1.62a 1.67 1.65a 1.09 1.11 1.10a 0.53a 0.56 0.55a

Salt - 40 1.60a 1.61 1.63ab 1.07a 1.07 1.10a 0.53a 0.54 0.53a

Salt - 80 1.56b 1.53 1.60b 1.04ab 1.01 1.06ab 0.52a 0.52 0.54a

Salt - 120 1.49¢ 1.42 1.54¢ 0.99b 0.96 1.01b 0.50a 0.46 0.53a

Salt - 160 1.35d 1.31 1.45d 0.92¢ 0.89 0.98b 0.43b 0.42 0.47b
SP FAH F value 75.38" " 13.51" " 0.97ns
Salt F {8 F value 294.63" " 9.78" 2.08ns
SPx Salt F{H F value 6.15% 0.37ns 1.13ns
%% Frror SRE SRE SRE
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Table 3 Effects of seed priming on photosynthetic parameters of sorghum seeding under different soil salt content conditions

HAZHL Photosynthetic parameters

I AR Pn Gs Tr
Soil salt treatment /(;Lmol'm'z's']) /(mol*m~2+s7 1) /(mmol*m~2+s7")
csp ssp NSP csp ssp NSP csp ssp NSP
CK 26.63a 27.0la 26.87a 0.38a 0.3% 0.37a 5.53a 5.83a 5.64a
Salt — 40 25.58b 25.34b 26.32a 0.35ab 0.35a 0.36a 5.42b 5.41b 5.68a
Salt - 80 24.14b 24.02b 25.86a 0.33he 0.31c 0.36a 5.09h 4.87c 5.22a
Salt - 120 21.91b 20.87c 23.94a 0.29b 0.26¢ 0.32a 4.68b 4.22¢ 4.97a
Salt - 160 17.52b 16.89¢ 20.37a 0.24b 0.25b 0.27a 3.77b 3.09¢ 4.53a
SP F{H F value 172.54% % 11.39" 186.34* %
Salt F {8 F value 605.83" " 10.56" 598.63"
SPx Salt F{H F value 114.25% % 21.35%" 32.46" "
1724 Error 0.24 SRE SRE
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Table 4  Significant test on F values for antioxidant system of sorghum seeding by seed priming under different soil salt contents

7 S g u FA{H F value
Source of variance SOD POD MDA 0y CAT APX
SP F{H F value 2 67.59" " 98.27" " 129.54* " 114.67° " 62.38" " 60.50"
Salt F {H F value 4 63.58" " 257.417 7 144.87* 161.87° " 284.65" 176.39" *
SPx Salt F{H F value 8 15.63" 16.34" 1.02ns 25.36" 3.69ns 2. 14ns
R Error 3.61 3.24 SRE 4.05 SRE SRE
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Fig.2  Effects of seed priming on antioxidant system of sorghum seeding under different soil salt content conditions
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