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Effect of Lanthanum Nitrate on Seed Germination and Seedling

Growth Characteristics of Switchgrass under NaCl Stress
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Abstract: To investigate the effect of La(NO;); on seed germination and seedling growth characteristics of
switchgrass(Panicum virgatum 1..) under NaCl stress, we measured seed germination, seedling growth,
relative electrical conductivity, MDA, proline and chlorophyll contents in incubator. Seeds were soaked in
different concentrations (0,0. 05,0. 1,0.5 and 1. 0 mmol/L) of La(NO;); for 24 h,and then added 100
mmol/L NaCl solution, with distilled water as control. The results showed that; (1) 0. 05 mmol/L La
(NO,); could relieve 100 mmol/L NaCl effect on seed germination; (2) There was no significant effect on

shoot length with different treatments, but 0. 1 mmol/LL La(NQO,), treatment significantly increased the
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fresh weight and leaf area of seedlings. When the concentration==0. 5 mmol/L,root length,root shoot rati-
0,fresh weight and leaf area were all inhibited significantly; (3) The relative electrical conductivity and pro-
line content of seedling leaves decreased firstly and then increased with increasing LLa(NO; ), concentration,
of which 0. 05 and 0. 1 mmol/L La(NO;), treatment were better,the MDA content increased with increas-
ing La(NQO;), concentration has been reduced. The chlorophyll content increased with 0. 05 mmol/L La
(NO;), treatment comparing with NaCl,and decreased with increasing LLa(NQO,); concentration. However,
there were no significant difference among different concentration treatments. (4)Different factors between
the germination potential and germination rate,had a significantly positive correlation between root length
and chlorophyll content,and had a significantly negative correlation with the root shoot ratio,relative elec-
trical conductivity,and proline content. However,it was no significant correlation between germination po-
tential and shoot length. This research indicated that low concentration (0. 05 mmol/L) of La(NQO,), could
alleviate NaCl stress,high concentration (1.0 mmol/L) of La(NQO,); could increase the stress.

Key words: La(NO;); ;salt stress;switchgrass;seed germination;seedling growth;physiological characteris-
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Table 1 The effect on seed germination under different treatments

, R R REFIEEL 1 J148 4 Vigor index

Ak 3 G S G 2o G SHE

Treatment ermination ermination rermlndtlon

energy/ % rate/ % index A% ¢ VI,

CK 88+4. 5a 93+3.5a 20.3+0. 8a 3381.9+72. 8a 0.93+0.09ab
T, 80+3.2b 87+4. 2a 18.8+1.3b 2981.4+187. 3a 0.76740.04b
T, 85+2. lab 9042. 0a 20.340. 3a 3075.4+216. 5a 0.92+0. 11ab
Ts 80+5.1b 90+1.7a 18.5+1.0b 3022.1+50. 2a 1.1+0.13a
T, 76+3. 0c 894 3. 8a 16.84+0. 5¢ 2263.9+97.0b 0.7140.01b
Ts 5444, 0d 79+6. 4b 12.840.5d 2041.2+79.9b 0.692£0.06b

TP IE EhRvER . RS AN [R] 5% R 3R AN TR) A B i) 22 e Jk 2% (P<C0. 05)

Note:mean+ standard error. Different letters within the same column indicate significant difference between the different treatments at

0. 05 level.
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Fig. 1 The effect on relative frequency of

germination under different treatments
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Fig.2 The effect on seedling growth of
switchgrass under different treatments
Different letters for the same index indicate significant
difference between different treatments at

0. 05 level. The same as below
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Table 2 Correlation coefficient of different indexes under different treatments
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1845 Indexes A B C D E F G H 1 K L
1
B 0.813* 1
C 0.639* 0.368 1
D 0. 141 0.187 0.098 1
E 0.085 0.052 0.467 0.432 1
F 0.438 0.199 0.512~ 0.161 0. 1
G —0.761** —0.522* —0.909" " —0.061 —0. —0.662* " 1
H —0.735** —0.516* —0.727" "~ —0.404 —0.5 —0.647* % 0.786* * 1
1 0.309 0.239 0.499* 0.040 —0. —0.318 —0.341 —0.113 1
K 0.612* 0.522* 0.556* 0.077 0. —0.083 —0.559"  —0.406 0.763* * 1
L —0.907**  —0.786** —0.594" " —0.140 —0. —0.580" 0.754* " 0.682* " —0.227 —0.508" 1
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Note: A. Germination energy;B. Germination rate;C. Root length;D. Shoot length; E. Fresh weight; F. Leaf area;G. Root shoot ratio; H. Relative electrical con-

ductivity; 1. MDA content; K. Chlorophyll content; L. Proline content; % * & * indicate significant correlation at 0. 01 level and 0. 05 level, respectively.
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