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Abstract : The effects of complex saline-alkaline stress on seeds germination and seedling growth of the fiber
sorghum and common sorghum were studied in detail. The features of salt-alkalinized were simulated using
15 kinds of alkali-saline conditions with different salinities and pH obtained by mixing NaCl, Na, SO, and
NaHCO; in various proportions. The results showed that the germination rate increased in the low alkali-
saline environment; the germination rate and germination index of two Sorghums significantly decreased
with the increasing of salt concentration and pH values. The accumulative germination rate of fiber sor-
ghum were higher than that of common sorghum, which indicating that fiber sorghum’s adaptation to sa-
line environment were slightly higher than that of common sorghum. In the process of sorghum seedling

growth,the effects on the growth of radical length and shoots length of various mixed salts with different
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alkalinities were similar. With the increasing of salt concentration and pH, shoot length, radical length of

seedlings were significantly decreased. The results showed that the salinity has highly significant effect on

germination percentage, germination index, shoot length of two sorghums and the interaction of salinity and

pH has highly significant effect on radical length.

Key words: Sorghum bicolor ;seed germination;seedling growth; pH ;salinity
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Fig. 1 Cumulative germination percentages of common sorghum and fiber sorghum incubated in different treatments
The pH of group A,B,C are 7. 08,8.78,9. 04,while the salt concentration of level 1~5 are 100,200,300,400

and 500 mmol *+ L™, respectively; The same as below
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Fig.2 Germination percentage and germination index comparison of fiber sorghum and common

sorghum incubated in different salt concentrations and pH values

Different capital letters indicate significant difference among treatments at 0. 01 level; The same as below

1
Table 1 Germination comparison of fiber sorghum and common sorghum incubated in different treatments
Germination percentage/ % Germination index
T Sl T |
Fiber sorghum Common sorghum Fiber sorghum Common sorghum
CK 0 77.0047.57aA 72.00+3. 27aA 38.5745.57aA 41.88+3. 66aA
Ay 100 78.0040. 95aA 72.00740. 98aA 33.8945.08aA 38.8543.53aA
A, 200 61.0041. 28bA 39.0040.95bB 23.4645.56bB 16.93+3.42bB
As 300 35.0048. 25¢B 34,0041, 48bB 10.01£3.02¢C 13.1545.50bB
Ay 400 23.0041. 05¢BC 16.00+3. 27cC 5.10+2, 47c¢dCD 4,74+1.54cC
As 500 6.00+2,31dC 14. 00%5. 16cC 0.7740.56dD 2.80740. 62cC
By 100 56.0041.70bB 41.00+7.57bB 23.8346.40bB 21.10+6. 34bB
B 200 43.00+1. 0bBC 39.0041.00bB 16.41+5. 32cB 17.324+5.74bB
B; 300 25.0048. 25¢CD 18.00%6. 93cC 5.60+1.67dC 5.8942.75¢C
By 400 12.00+0. 73cdDE 12.00+6. 53cdC 2.86+1.85dC 3.1341.73cC
Bs 500 3.00+2.00dE 5.00+0. 20dC 0. 68+0.05dC 0.95740. 63cC
Cy 100 56.0041. 46bB 44, 0046. 53bB 20.9145. 86bB 23.1344.54bB
C, 200 38.0040. 95¢BC 35.00+1.55bB 13.42+2.59¢BC 15. 2645, 76cC
C; 300 20.0040. 80dCD 18.00+4, 00cC 6.21+2.73dCD 7.36+1.50dD
Cy 400 9. 00+0. 60edD 9. 0042, 00cdCD 2.2041.49deD 2.3940. 81deDE
Cs 500 2.0040. 40eD 3.0042.00dD 0.3840.08eD 0.3840.31eE
0.01 0. 05 5

Note: Values followed by different capital and normal letters in the same

and 0. 05 level; The same as below.

°

column indicate significant difference among treatments at 0. 01



32

366
90. 63%.95.58%.97. 84 %,
, . , , , (pH)
[18]o . s s
, . . A, B . C
; , 60. 73%.54. 13%
62.39%., 44, 96%.72. 20% .
. 75.64%; ALBLG
2.3 37.34%.48.59%.52.53%,
2.3.1 42.89%.68.10%.78.23%.,
pH , s
, pH C 3., 2 ,
, . 500 mmol « L', pH>
; 8.78 .
, ; 2.3.2
5.45  9.03 cm, L3 . ,
5.33  9.28 cm, . o pH=>
, A, ~A; 8.78., >300 mmol « L™'
60. 73% .82. 94%.93. 76 %, 94. 50% . 96. 33 %, , .
44. 96 % .72.98%.91. 81% ;
95.02% ,100% ; AL~ A; ;
37.34%.68. 11%.,86. 30% ., 94. 93% . . ;

95.87%, 42.89%.81.79% .

O3 #F 4k i 4 Fiber sorghum

g 71 AA
26
wE S
- a0
25 3]
g2}
= 1+
. —
w0 :
0 100 200 300 400 500
Eh e I
3 Salt concentration/(mmol * L ')
E 2t AA
o
=10
4% 8
B2 6
F2 4
T 2
€ 0 =
0 100 200 300 400 500
i W T

Salt concentration/(mmol * L)

3 pH

B % il % 4% Common sorghum

£ 2.0
3
\/'f: Lo
¥e .,
we 12
|]= 0.8
g 0.4
7.08 8.78 9.04
L pH
5 2.0
L 16
e 12
So 08}
L] |
204
e 0

7.08 9.04

Fig. 3 Shoot length and radical length comparison of fiber sorghum and common

sorghum incubated in different salt concentrations and pH values
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Table 2 Shoot length and radical length of fiber sorghum and common sorghum incubated in different treatments

Salt concentration

Shoot length/cm

Radical length/cm

Treatment /Cmmol/L) A . - .
Fiber sorghum Common sorghum Fiber sorghum Common sorghum
CK 0 5.45+1.15aA 5.334+0.97aA 9.03+1.63aA 9.28+1.47aA
Ay 100 2.14+0. 27bB 3.34+0.39bB 4,9741.55bB 5.30+1.69bB
A, 200 0.9840.37cC 1.704+0.41cC 2.44%0.54cC 1.69+0.62cC
As 300 0.3440. 18dCD 0.73%£0.39dD 0.74%+0. 20dD 0. 87=+0. 34cdeCD
A 400 0.3040. 13dD 0.27-+0.13eD 0.45+0.07dD 0.4140. 16deD
5 500 0.20=£0.05dD 0.224£0. 04eD 0.00%0. 00dD 0.202£0. 00deD
By 100 2.540. 44bB 2.744+0.29bB 2.51+0.92bB 2.96+0.47bB
B, 200 0.7640.20cC 1.4840.27¢C 0.93+0.21cC 1.2340. 24cC
Bs 300 0.2840.08dC 0.22-+0.08dD 0.50+0.11dD 0.24-+0.10dD
By 400 0.2240.04dC 0.14=+0. 05dD 0.23%+0.00dD 0.10=£0.00dD
Bs 500 0.2040.00dC 0.10=+0. 00dD 0.00=£0. 00dD 0.00=£0.00dD
C 100 2.0540. 68bB 2.5340.19bB 2.20+0.50bB 2.02+0.62bB
Cs 200 0.63740.23cC 0.86+0. 26cC 0.29+0.13cC 0.547+0.17cC
Cs 300 0.23740.07cC 0.21%+0.06dD 0.35%+0.02cC 0.18+0.06cC
Cy 400 0. 1840. 04cC 0.12+0. 04dD 0.00=£0. 00cC 0.00=£0. 00cC
Cs 500 0.1540.02cC 0.10=£0. 00dD 0.00%0. 00cC 0.00=£0. 00cC
3
Table 3 Fresh weight and dry weight of fiber sorghum and common sorghum plant incubated in different treatments
Fresh weight/mg Dry weight/mg
Treatment Salt concentration
/(mmol/L) Fiber sorghum Common sorghum Fiber sorghum Common sorghum
CK 0 62.90 50. 20 6. 30 5.00
Ay 100 39. 90 54. 10 4,50 6.90
A, 200 14. 60 16. 20 2.30 2.70
As 300 12. 20 12.50 1. 50 2.90
Ay 400 0. 00 0. 00 0. 00 0. 00
As 500 0.00 0. 00 0.00 0. 00
By 100 29. 30 33. 60 3. 50 4. 30
B 200 14. 40 15. 30 2.40 2. 80
Bs 300 0. 00 0. 00 0. 00 0. 00
By 400 0. 00 0. 00 0. 00 0. 00
Bs 500 0. 00 0. 00 0. 00 0. 00
C 100 24. 20 32.70 2.70 4. 60
Cy 200 0.00 0. 00 0. 00 0. 00
Cs 300 0. 00 0. 00 0. 00 0. 00
Cy 400 0. 00 0. 00 0. 00 0. 00
Cs 500 0. 00 0. 00 0. 00 0. 00
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