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Effect of Climatic Factors on Nitrogen Fixation
in Three Leguminous Trees
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Abstract: Effect of climatic factors on nitrogenase and hydrogenase activities in nodules of Acacia confusa, A.
auriculaeformis and Dalbergia balansae were investigated. Hydrogen uptake activity was found in the nodules of all
the three leguminous trees. In the presence of exogenous hydrogen, nitrogenase activity in nodules increased
markedly, indicating that hydrogenase played an important role in increasing the efficiency of nitrogen-fixation in
symbiotic system. Seasonal changes were obvious in nodulation and nitrogen fixation of leguminous species grown
in Xiamen area. Results showed that more nodules produced and higher C;Hreducing activity were observed in
summer and autumn than in early spring and winter. The optimun temperature for both nitrogenase and hydrogenase
activities in nodules was 25-30°C . Minor soil water deficit did not affect the C,H,-reducing activities, but serious
soil drought markedly reduced the activities of nitrogen-fixation and hydrogen uptake. Shading reduced both
nitrogenase and hydrogenase activities in nodules.
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Table 1 Hydrogenase activity (p.mql H,g' FWh')in
nodules of 3 species leguminous trees

KERBETED BB S KERBRBELNED, T incubation dme 8
HIERI-SPNEH. 1 2 3 VR
BB A confusa 38 40 37 35 32
2 ZEBIitie KB A auriculacformis 13 25 27 21 27
Bk D. balansae 1.5 16 1.6 19 1.8
21 REMEERENERERNER ML, 1996 F 6 A 15 HPE Data were obtained on 15 June,

@ﬁﬁtﬁ#—ﬁﬁm H, m H, %@ﬁ%ﬁm@ﬁ 1996, from seedlings grown in pots.

%2 SME H, 7R 8 E S MEH(umol CH, g’ FW h)RIK K
Table 2 Effect of exogenous H, on nitrogenase activity (umol C,H, g’ FW h') in nodules

= MiF 8] Incubation time (h)

H, P4y %
1 2 3 4 5
HEHB A confusa 0 7.00 7.10 7.33 6.50 6.06 6.80 100
5% 11.00 8.80 8.50 7.70 7.12 8.62 126.8
KM A auriculaeformis 0 1.50 1.50 1.58 145 1.50 1.51 100
5% 2.50 245 247 240 238 244 161.6
AW D. balansae 0 1.00 2.00 2.83 3.50 2.84 263 100
5% 1.80 3.50 4.50 5.00 5.40 4.04 153.6
AREHK, 1996 £ 6 A 15 BHllE Data were obtained on 15 June, 1996, from seedlings grown in pots.
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Table 3 Effect of seasonal variations on nitrogenase activity in nodules

B U8 VT 7 Nitrogenase activity ( # mol C;H, g FWh')

e B4
Month determined 1 2 3 5 7 9 10 12
HMERRE
) 10 10 14 24 31 29 25 1
Temperature ('C) - 7
B A confusa 0.2 0.2 2.1 48 7.0 8.5 6.2 1.4
KM #J8 A. auriculaeformis ) 0 0.3 1.0 3.0 5.0 7.5 3.8 1.7
MW D. balansae 0 0 13 32 40 48 3.5 25

KHLH Seedlings grown in the field.
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Table 4 Effect of temperature on nitrogenase and hydrogenase activities in nodules

] 245 ¥ Nitrogenase activity Wk 2RE &1 Hydrogenase activity
(1 mol ;Hyg" FWh™) (v mol H, g" FWh™)
AR EE Temperature (°C) 5 20 25 30 35 5 15 25 35
B A confusa 0.2 60 81 92 36 0.5 28 4.4 3.0
KU A. auriculaeformis 0.3 25 48 50 30 04 25 35 25
BV D. balansae 0.3 30 38 40 30 0.4 22 29 2.6

FARLK, 1997 4 7 A 20 H |7 Data were obtained on 20 July, 1997, from seedlings grown in pots.

x5 BEMAEEBLEMOER
Table 5 Effect of temperature on nodulation of A. confusa

£ FNodulation rate (%) %5 /84 Average no. of nodules (grains plant™)
LLFRE Temperature (C) 15 25 35 15 25 35
HER R B No. of tested plants 33 35 34 33 35 34
P R ¥ Days after inoculation '
19 0 57.10 47.00 0 0.69 0.66
43 9.10 60.00 76.50 0.36 0.90 1.69
78 21.20 94.30 94.10 1.24 1.79 3.08

KK, 1998 £F 5-8 FMlE Data were obtained in May to Aug., 1998, from seedlings grown in water.

£6 EEMAMEAMBNREBFEHED
Table 6 Effect of light intensity on nitrogenase and hydrogenase activities in nodules

& %L K% PENitrogenase activity
(1 mol C,H, g'FW h'™)

JIR(LX)
Light intensity

W % B i T Hydrogenase activity
(e molH,g'FWh™)

. % %
KH-AHE 48000 43 100 3.8 100
A. auriculaeformis .1500 Y 14.0 05 13.0
BEMAA 48000 8.0 100 56 100
A. confusa 1500 0.8 10.0 03 5.0

FHAEK, 1997 £ 10 A 6 HRE Data were obtained on 6 Oct., 1997, from seedlings grown in pots.
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Table 7 Effect of soil moisture on nitrogenase and hydrogenase activities of nodules

T aKE BEaSkE [ #UKE 5 M Nitrogenase activity & SU8§ iE 1t Hydrogenase activity

Irﬁﬁ?i:m . Soilmoisture Nodules moisture (rmol C;H, g Fwh') (rmolH,g' FW h')
content (%) content (%) % %

& A I 5.8 65.0 0.3 6.0 1.0 312
A. confusa i 63 76.2 49 102 25 78.1
m 18.0 79.5 4.8 100 3.2 100
IR 1 3.0 336 0 0 0.4 16.0
D. balansge I 4.7 61.0 3.0 76.9 15 60.0
m 11.8 66.0 39 100 2.5 100

ALK, 1998 £ 10 A 16 HHIE Data were obtained on 16 Oct., 1998, from seedlings grown in pots. *1, indicates that the

experiment seedlings in pots were not irrigated within four days; II, irrigated once at intervals of one day; III, once a day (control).
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