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Comparison on Salt and Drought Resistances of Different Varieties of Sorghum
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Abstract: Ten Sorghum bicolor varieties including ‘Keller’ were treated by NaCl and isosmotic mannitol solu-
tion to evaluate their salt and drought resistances at germination stage. The results show that the germination
and seedlings growth of different varieties of S. bicolor in 100 mmol-L" NaCl and isosmotic mannitol solution
were restrained in different extents. The germination parameters and seedlings growth indicators of most variet-
ies of S. bicolor were not significantly different by comparison of salt and drought treatment, which suggests
that the main factors inhibiting seed germination was physiological drought caused by osmotic stress. Compre-
hensive evaluation of salt and drought tolerances of S. bicolor varieties at germination stage was conducted us-
ing subordinate function value method. The results show that salt resistance of 10 varieties of S. bicolor sorting
from strong to weak is ‘Liineng 1°>‘Jitianza 7°>‘Jitianza 10°>‘Jitianza 2°>‘Jitianza 11-6’>*MN-3867">‘Nengsi
1’>‘Keller’>*MN-94"> ‘Jitianza 12’ at the germination stage , and drought resistance is in the order of ‘Liineng
I’>¢Jitianza 2’>‘Jitianza 11-6’>‘Jitianza 10°>‘Jitianza 7°>‘MN-3867">‘MN-94’>‘Nengsi 1’> ‘Jitianza
12°>‘Keller’. Therefore, there was a strong positive correlation between salt resistance and drought resistance
of S. bicolor genotypes at germination stage.
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Table 1 The names and sources of different varieties
of S. bicolor
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Table 2 Seed germination traits and relative values of different varieties of S. bicolor in 100 mmol-L"
NacCl and isotonic mannitol solution for 5 days
A Ib A K% KR VAR R

‘YL PO 97.78+3.85" (100%) 13.50+0.87" (100%) 1.122£0.07* (100%)
NaCl 93.33+6.67" (95.45%) 9.94+1.08" (73.66%) 0.340.04" (30.58%)
N 100.00:£0.00° (102.27%) 10.50+1.00° (77.78%) 0.32+0.03" (28.61%)

GrEtA11-6° o} & 97.78+3.85" (100%) 11.17+0.58" (100%) 1.19+0.06° (100%)
NaCl 91.11%7.70° (93.18%) 7.44+0.77° (66.67%) 0.42:£0.04" (34.90%)
H R 93.330.00" (95.45%) 7.94+0.19° (71.14%) 0.44+0.01° (36.68%)

Gl AR TS PO 97.78+3.85" (100%) 14.67+0.58" (100%) 1.34+0.05* (100%)
NaCl 88.89+3.85" (90.91 %) 9.28+0.63° (63.26%) 0.56+0.04" (41.98%)
iR 95.56+7.70° (97.73%) 11.00+£0.50" (75.00%) 0.50£0.02" (37.50%)

PRt PO 97.78+3.85" (100%) 12.67+0.58" (100%) 1.06£0.05* (100%)
NaCl 91.113.85% (93.18%) 9.17+0.29° (72.37%) 0.47+0.01° (44.87%)
N 95.56+7.70" (97.73%) 11.6+0.54" (91.67%) 0.51+0.02" (48.58%)

‘Rl PO 95.56=3.85" (100%) 12.3340.29" (100%) 1.122£0.03" (100%)
NaCl 91.113.85% (95.35%) 11.00£0.50" (89.19%) 0.58+0.03" (51.55%)
R 91.11£7.70° (95.35%) 11.17£0.29" (90.54%) 0.42+0.01° (37.38%)

GrEta125° payict 91.11+3.85" (100%) 13.3340.58" (100%) 1.21£0.05° (100%)
NaCl 75.56+3.85" (82.93%) 7.61+0.35° (57.08%) 0.39:£0.02" (32.47%)
N 82.22+7.70" (90.24%) 8.94+0.96" (67.08%) 0.45+0.05" (36.93%)

‘MN-3867’ it 93.336.67" (100%) 12.83+1.26" (100%) 1.08+0.11" (100%)
NaCl 82.22+7.70" (88.10%) 7.17+1.04° (55.84%) 0.31£0.05" (28.75%)
R 86.67+0.00" (92.86%) 8.33+0.29° (64.94%) 0.31£0.01" (28.29%)

GrETA1045° PO 95.56=3.85" (100%) 13.00+0.50" (100%) 1.2120.05" (100%)
NaCl 93.33£6.67" (97.67%) 9.610.35" (73.93%) 0.5140.02° (42.25%)
N 93.33+6.67" (97.67%) 9.28+0.51° (71.36%) 0.46+0.03" (38.23%)

iR PO 100.00+£0.00° (100%) 15.00:£0.00" (100%) 1.3940.00° (100%)
NaCl 100.00:£0.00° (100%) 14.50+0.00" (96.67%) 1.040.00" (74.89%)
R 100.00+0.00° (100%) 15.00+0.00" (100%) 0.780.00° (55.86%)

‘MN-94’ pagit 97.78+3.85" (100%) 14.33£0.29" (100%) 0.81£0.02" (100%)
NaCl 82.22+7.70" (84.09%) 6.22+1.80° (43.41%) 0.23+0.07" (28.92%)
N 93.33+0.00" (95.45%) 9.56+0.39" (66.67%) 0.26+0.01° (32.35%)

o5 WEUT B TR T 0 . B P BT N3N LR T BB AR HE R 2, (R — dh P AN [ AR B ()N S TR AN R RS 22 57

(P<0.05), N&[H.

{1 100 mmol-L™ NaCIFI%5i2 H 75 B 7 AR R 10 doxd AN ] S Bl e 240 i AR (A) R ZE K (B) ) 511
Fig.1 The root lengths (A) and sprout lengths (B) of different varieties of S. bicolor seedling in 100 mmol-L" NaCl and isotonic

mannitol solution for 10 days
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Fig.2 Fresh weights of shoots (A) and roots (B) of different varieties of S. bicolor seedling in 100 mmol-L" NaCl and isotonic

mannitol solution for 10 days
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Table 3 Subjection values and comprehensive evaluation of the salt damage rates in different S. bicolor varieties

il REZ R SEWAE st (SIS P MREEE  FREEE GSUREREUE ek
iR 0.0000 0.0333 0.2511 0.0000 0.1245 0.4200 0.2252 0.1506 1
AT 0.0909 0.3674 0.5802 0.4911 0.2720 0.4556 0.3364 0.3705 2
BrET 1057 0.0233 0.2607 0.5775 0.5459 0.3838 0.4392 0.4286 0.3800 3
P ae2se 0.0682 0.2763 0.5513 0.5937 0.3435 0.5720 0.3800 0.3979 4
GrEfA11-6° 0.0682 0.3333 0.6510 0.4630 0.3375 0.5243 0.4766 0.4077 5
‘MN-3867" 0.1190 0.4416 0.7125 0.4724 0.2743 0.5114 0.3537 0.4121 6
‘Rt 1 0.0465 0.1081 0.4845 0.7429 0.3953 0.7052 0.4220 0.4149 7
‘HlE 0.0455 0.2634 0.6942 0.7008 0.5672 0.6106 0.5849 0.4952 8
‘MN-94’ 0.1591 0.5659 0.7108 0.7175 0.3669 0.6738 0.3338 0.5040 9
rEH 125 0.1707 0.4292 0.6753 0.7873 0.4795 0.7134 0.4851 0.5344 10

REFFL REFIREG WEDREL MK, Moy, NREE SN 2R G A £R T A 10 SR e BB A AR RHE, R RRIF].
A AN bl b T A R T R SRR R B S U RE ISR S VY

Table 4 Subjection values and comprehensive evaluation of the drought damage rates in different S. bicolor varieties

At RHR ORI EWAEIEE ¢ R e IREEE GRRfE DSREBESSE PUReRIHDT
LRAel S’ 0.0000 0.0000 0.4414 0.0859 0.2604 0.3514 0.4414 0.2258 1
GrEH 4425 0.0227 0.0833 0.5142 0.0000 0.2597 0.3220 0.4700 0.2388 2
GriEta11-6° 0.0455 0.2886 0.6332 0.0000 0.3412 0.0825 0.4844 0.2679 3
GriEitas105° 0.0233 0.2864 0.6177 0.0000 0.3705 0.1824 0.4643 0.2778 4
GrEH 475 0.0227 0.2500 0.6250 0.2574 0.3034 0.1633 0.5000 0.3031 5
‘MN-3867" 0.0714 0.3506 0.7171 0.2249 0.2673 0.0738 0.5644 0.3242 6
‘MN-94° 0.0455 0.3333 0.6765 0.0000 0.3790 0.4759 0.5147 0.3464 7
“Het1s 0.0465 0.0946 0.6262 0.5429 0.4440 0.6546 0.5872 0.4280 8
GriEitas125° 0.0976 0.3292 0.6307 0.6713 0.4539 0.4207 0.4495 0.4361 9
Gy 0.0000 0.2222 0.7139 0.5625 0.5611 0.6359 0.6322 0.4754 10
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