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Effects of Ca’* on acid tolerance of Medicago sativa and Rhizobium meliloti. ZHANG Qinl‘z,
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Southwest University, Chongging 400716, China; *Key Laboratory of Protection and Utilization of
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Abstract: Soil acidity is an important environmental factor hampering the effective symbiotic nitro-

gen fixation of Rhizobium meliloti and its host plant Medicag sativa. The study on the effects of Ca’*

on the acid tolerance of M. sativa and R. meliloti showed that applying 5 and 10 mmol + L~" of

Ca’" could promote the growth of R. meliloti and advance its log growth phase. Under neutral pH

condition, applying Ca’* didn’t have any significant effects on root hair deformation, while under

low pH condition, Ca’" demonstrated positive functions. The higher the Ca’" concentration, the

more significantly it affected, indicating that Ca’

* might play an important role in the recognition

between R. meliloti and its host plant. Applying Ca’* under low pH made the nodulation ahead of

time and the nodulation rate enhanced. Definite concentration of Ca’* could increase the number of

nodules in the same period, which was more obvious at anaphase stage or under lower pH condi-

tion.

Key words: Medicago sativa; Rhizobium meliloti; acid tolerance; nodulation; root hair deforma-

tion.
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Fig.1 Effects of Ca’* on growth of R. meliloti under different acidity.
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Tab.1 Effects of Ca’* on root hair deformation of M. sativa under different acidity ( % )

pH Ca?*(mmol - L7")
0 2 5 10
24 h 48 h 24 h 48 h 24 h 48 h 24 h 48 h

7.0 37.5 +£2.5a 50.0 +£3. 5a 37.5+2.5a 50.0 £2. 5a 37.5+2.5a 50.0 +3.0a 37.5+2.0a 50.0 +£3.0a
6.0 37.5 +2.5a 43.8 £2.5a 37.5 +2.5a 43.8 £2.5a 37.5+2.5a 43.8 £2.5a 37.5+2.5a 50.0 +£3.0a
5.5 25.0+1.5b 25.0 +£2.0c 37.5 +2.5a 37.5+2.5b 37.5+2.0a 43.8 +2.2b 37.5+2.5a 50.0 £2. 5a
5.2 18.8 £1.2b 25.0 +1. 8¢ 25.0 +£2. 0ab 37.5+£2.0b 25.0 +£1.5b 43.8 +2.0ab 31.3+1.6a 50.0 £2. 5a
5.0 6.3xlc 6.3 0. 8¢ 12.5+1.2b 18.8 +1.5b 18.8 1. 5a 25.0 1. 8ab 18.8 £2.0a 31.3+2.5a
4.8 Oc 6.3 +0. 8¢ 12.5£1.5b 18.8 £ 1. 5he 12.5+1.5b 18.8 £2.0b 18.8 £2.0a 25.0 £2.5a
4.5 Oc Oc Oc 6. 3bc 6.3 +1.0b 6.3 +£0.8b 6.3+1.5a 12.5 +1.5a

[RI AN [R] FZFE Fe7n Ab B Ta] 22 7 i (P <0. 05 )Different letters in the same column meant significant difference at 0. 05 level. “F[A] The same below.

F2 FEABET Ca’ WMELEHBFIEREMZ M
Tab.2 Effects of Ca’* on nodulation days of M. sativa under different acidity ( d )

Hikk pH5.5 pH 5.2 pH5.0 pH 4.8

R. meliloti 0 5 0 5 0 5 0 5
91512 13.0£1.0c  11.7 £0. 6¢ 13.7 £0.6¢c  12.3 +0.6b 15.3+0.7b  13.3 £0.6b 18.7 £0.6a  14.3 +0.6a
91522 13.0+£1.0c  11.3 £0.6¢ 13.3+0.6¢c 12.0 £0c 15.3+0.7b  13.3 +0.6b 18.3+0.6a 14.3 +0.6a
91532 12.3+0.6d 11.3 £0. 6¢ 13.3+£0.6¢c 11.7 £0.6¢ 15.0+1.0b 13.0 +0ab 18.0+1.0a 14.3+0.6a
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Fig.2 Effects of Ca’* on nodulation rate of M. sativa under different acidity ( % ).

A: 915225 B: 915125 C: 91532. "F[f] The same below.
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Fig.3 Dynamic curves of nodulation of M. sativa inoculated with different rhizobium under low pH with Ca>* applied.
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