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ABSTRACT OBJECTIVE: To study the effects of Sinorhizobium fredii, Rhizobium radiobacter and Azorhizobium caulinodans on
germination of Andrographis paniculata seed under drought and salt stress condition. METHODS: Drought and salt stress models of
A. paniculata seed were established with PEG-6000 (called “PEG” for short) and NaCl respectively. The effects of different
concentrations of PEG (0.05, 0.10, 0.15, 0.20, 0.25 g/mL) and NaCl (50, 100, 150, 200 mmol/L) on the germination indicators
(germination rate, germination potential, germination index, vigor index) of A. paniculata seed were investigated by the method of
germination on dish paper. The seeds were soaked with S. fredii, R. radiobacter and A. caulinodans, and then germination
indicators were investigated under the condition of drought and salt stress. RESULTS: Drought and salt stress models of A.
paniculata seed were established with 0.15 g/mL PEG solution and 50 mmol/L NaCl solution, respectively. S. fredii pretreatment
could significantly improve all the germination indicators of A. paniculata seed under drought stress condition, as well as
germination index and vigor index of it under salt stress condition, but significantly reduce germination rate and germination index
of it under salt stress condition (P<<0.05). R. radiobacter treatment could significantly improve all the germination indicators of A.
paniculata seed under drought stress condition, as well as germination potential, germination index and vigor index of it under salt
stress condition (P<<0.05). A. caulinodans pretreatment could significantly improve germination rate, germination index and vigor
index of A. paniculata seed under drought stress condition, as well as germination rate and germination potential of it under salt
stress condition (P<<0.05). CONCLUSIONS: Three kinds of Rhizobia can improve germination ability of A. paniculata seed under
drought or salt stress condition to different degrees. This research can provide technical support for planting and cultivation of A.
paniculata under drought condition, and using saline-alkali soil as A. paniculata plantation area.

KEYWORDS Andrographis paniculata; Seed; Germination; Rhizobia; Drought stress; Salt stress
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Tab 1 Effects of different concentrations of PEG on

germination indicators of A. paniculata seed

¥R IR

(n=3)
gy PEOREK  JORRMPLS, ROEBMPS, SO SAMRAIMPS,
J# ,g/mL P15)],% P15)],% (Tts) P15)],%
popi 68.67(62.00,72.00)  64.67(56.00,69.00) 11.19£123 45.54(40.40,48.11)
TR 005 6467(60.00,67.00)" 55.33(50.00,58.00)° 10.510.94 3542(33.05,36.61)°
i) 0.00  61.33(60.00,62.00)" 46.67(42.00,49.00)° 9.53+029" 25.79(21.53,25.13)"
015 68.00(68.00,68.00)° 43.33(38.00,46.00) 10.14+026 1393(25.00,26.19)
020 3933(32.00,43.00)° 13.33(10.00,15.00)° 5.05+0.89° 8.05(6.10,9.02)"
025 2733(2400,29.00)  467(4.00,500)°  2356+025° 1.70(1.43,1.83)"

T S0 IR P4, *P<<0.05
Note: vs. control group, “P<<0.05
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Tab 2 Effects of different concentrations of NaCl on
germination indicators of A. paniculata seed
[M(P25,P75) ,n=3]

NaCIE,

415 BH%, % BB % RHRH I 7
mmol/L
papicil 65.33(64.00,66.00)  60.67(58.00,62.00) 10.59(10.00,10.76) 3760(31 78,40.51)
st 50 53.33(50.00,55.00)° 48.00(40.00,52.00)° 7.99(6.14,892)° 11.49(9.01,12.73)*
B 100 30.00(22.00,34.00)" 28.00(18.00,33.00)" 4.84(331,5.60)° 247(1 65,2.88)"
150 467(2.00,6.00)°  333(2.00,4.00)°  0.72(0.33,092)"  0.09(0.02,0.13)"
200 0.00(0.00,0.00)"  0.00(0.00,0.00)°  0.00(0.00,0.00)"  0.00(0.00,0.00)*

T R g, " P<<0.05
Note: vs. control group, “P<<0.05
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Tab 4 Effects of different Rhizobia on germination in-

dicators of A. paniculata seed under salt stress

condition (n=3)
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