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Stress of NaCl and Na,COj3 on seed germination of
Bromus cartharticus Vah| new strain

TIAN Hong, LIU Yang , ZHANG He-shan , CAl Hua, CHEN Ming-xin*

(Hubei Province’s Key Laboratory for Animal Embryo Engineering and Molecular Breeding, Institute of Poultry and
Veterinarian, Hubei Academy of Agricultural Science, Wuhan, 430064, China)

Abstract: Seed germination of the salinetoloerant Bromus cartharticus Vahl new strain was studied on the condition of
neutral and alkaline salt. NaCl and Na,CO3; were applied at concentrations of 0.2%, 0.4%, 0.6%, 0.8%, 1.0% and 1.2%
for salt stress treatments. The relative germination percentage, germination index and vigor index of Bromus
cartharticus Vahl declined with increased salinity. In 0.2%~0.8% NaCl concentrations, the neutral salt had the promoter
action to the radicle length. Its length increased about 40.2% while the amplitude of variation reduced with the increase
of the concentration. The length of embryo root was greatly restrained under Na,CO3-stress. A large number of non-root
plants occurred. The regression analysis was carried by the relative germination percentage under two different kinds of
single-salt stress. The preference value, critical value and ultimate value of Bromus cartharticus Vahl new strain’s seeds
were 0.65%, 1.14% and 1.93% respectively under NaCl stress, compared to the Na,COj3 stress under various values
(0.38%, 0.71% and 1.24%). The ability of Bromus cartharticus Vahl new strain’s seeds to bear the neutral salt (NaCl)
stress was stronger than alkaline salt (Na,COj3 ) if all germination indicators were all considered.
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Table 1 Germination character of Bromus cartharticus Vahl new
strain’s seeds in various NaCl levels %

NaCl MBS MEXNERFER MEXRFER MBEXELER
0 (100£0.00)a (100£0.00)a (100£0.00)a
0.2 (96£3.46)ab  (89.64+4.98)a  (74.31+4.35)b
04 (90£351)bc  (65.73+18.63)b  (46.51+2.04)c
06 (932.31)c  (64.73:9.66)b  (38.39+2.10)c
08 (76£252)d  (30.09+18.21)c  (12.74+0.39)d
1.0 (62t1.15)e  (18.58+8.68)cd  (3.22+0.00)d
1.2 (32+3.06)f (9.31:0.66)d  (0.00+0.00)d
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Fig.1 The relativities between the different parts of embryo’s length of Bromus cartharticus Vahl new strain and the NaCl concentrations

22 NaCO M miEEZHNmAMFIHEANZNM
2.2.1 stHAAHEEh
EXREREDHNa,COLEBT  RELZH
BEMTHENXFEEREE(P<0.05) , £ 0.2%
LHET , BNAFRERNRERTLEE , ZRES
BUEINE 0.6%AT , X REFRBRIKE] 56% . AEXT K
FEENENELERTEBEEZHE -, 9%
B HBENa,CO. B0 B EmMmEEMNEK 2) , B
P EXNNa,CO; M EERTFHENKFERN
Na,CO; IR FEE , REHRMENELER , TR
RBIZL . XX & FIEBRAEXE DS TEIE S
W, BN RFEREN,CO;REBOHEELE A (Y=
- 79.552x+ 89.562 , R?=0.906 7) , MAEXt REF 16k

*2 REEZNREMTARRENaCO. 8 S AR AR

Table 2 Germination character of Bromus cartharticus Vahl new

strain’s seeds in various Na,COj3 levels %
NaCl FE 58 BEXNEAFE MBEXRFER ExXEIER
0 (100£0.00)a (100£0.00)a (100£0.00)a
0.2 (95+6.43)a (80.99+9.72)b  (57.83%15.62)b
0.4 (71£1.53)b (45.62+3.84)c  (17.29+4.43)c
0.6 (56+5.51)c (24.24+4.33)d (4.89+0.96)d
0.8 (46+£4.58)cd  (23.42+0.60)de  (4.52+1.60)d
1.0 (36+£15.50)d  (16.93+6.84)e (2.34+1.18)d
12 (6+2.89)e (1.61+0.18)f (0.00+0.00)d
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Fig.2 The relativities between the different parts of embryo’s length of Bromus cartharticus Vahl new strain and the Na,COj3 concentrations
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Table 3 Linear relation between relative germination rate and both salinity concentrations

RE D%
@ EE 5 F ‘
' EHE S8 WIBE
NaCl y=-51.0714x +108.357 1 -0.9232 28.86 0.65 1.14 1.93
Na,CO; y =-75.892 9x + 104.107 1 -0.9860 174.52 0.38 0.71 1.24
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