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Abstract: To understand the activities of nitrogenase and N>O reductase (Nos) for non-legume nitrogen-fixing
tree species, the detached nodules, rhizospheric soil in nodule root grown area (RSI) and rhizospheric soil near
nodule root grown area (RSN) were collected from Casuarina cunninghamiana and Alnus trabeculosa in Fujian
Province, southeastern China, and the nitrogenase and Nos activities were determined by acetylene reduction
method and acetylene inhibition technique, respectively. The results showed that the nitrogenase activity of
detached nodules could be detected only under anaerobic condition, and the Nos activity only in aerobic condition.
The nitrogenase activity in RSl and RSN under aerobic conditions was higher than those under anaerobic
condition, and the Nos activities could be detected only under anaerobic condition. In aerobic condition, there was
no significant difference in nitrogenase activity between RSI and RSN, while Nos activity of RSI was
significantly larger than that of RSN. The nitrogenase activity were greater than Nos activity for the two tree
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species, except that there were no nitrogenase activity for the detached nodules under aerobic condition. The
nitrogenase activity in the RSI under aerobic condition was significantly positively correlated with that in RSN.
However, the nitrogenase activity in nodules under anaerobic condition was negatively correlated with that in RSI
and RSN under aerobic condition, and the Nos activity in nodules under aerobic condition was also negatively
correlated with that in RSI and RSN under anaerobic condition. These would lay a foundation for studying the
effect and regulation of symbiotic nitrogen fixation system of tree species nodulated with Frankia on N2O sink
intensity.
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Table 1 Basic physical and chemical properties of test soil

RO R SRR E A KR, 3 pH FAE
#5320 pH it (Starter 300, Li)MsE, KEEH 251
(V/V); K% (TN, total nitrogen). & %% (TC, total
carbon) Fls 2 L (C/N)>K FH CN JG 243 BT (Elemental
vario MAX analyzer, f&E )& ; %G HLZE(DON,
dissolved organic nitrogen) i 49t 51 4 HT{X (Skalar
San**, ff =)W &, WA LK (DOC, dissolved
organic carbon)>¥ ] TOC {%(TOC-VCPH, i, H
A)IFE o

) el HKE

TN DON TC DOC

Species Type Water content /% pH (9kg™) (mg kg?) (gkg™) (mg kg ) C/N
AR 2 RS 11.9 6.42 26 0.07 213 3434 84
Casuarina cunninghamiana e\ 7.9 5.46 49 9.17 54.9 190.55 113
TR Alnus RS 128 4.64 148 7.56 156.1 5.3 106
trabeculosa RSN 117 465 141 7.36 14738 50.40 105

RSI: HURIX KR T RSN: AR XA BR+; TN: M4 TC: Mk, DON: VAREHLA; DOC: WAL, FERF.

RSI: Rhizospheric soil in nodule roots grown area; RSN: Rhizospheric soil near nodule roots grown area; TN: Total nitrogen; TC: Total carbon; DON:

Dissolved organic nitrogen; DOC: Dissolved organic carbon. The same is following Tables.
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Table 2 Nitrogenase and Nos activities (ng N g-*h-1) in detached nodules, RSI or RSN of Casuarina cunninghamiana (CC) and Alnus trabeculosa (AT)

o EIAHUR Detached nodule RSI RSN
Species S VS 1R IS i VS
Aerobic Anaerobic Aerobic Anaerobic Aerobic Anaerobic
[t R i cc 264.76+28.71a 12.47 +0.60d 6.75+2.25d 8.96+2.46d 0.000.00e
Nitrogenase AT 70.66 +46.15b 30.96 +0.90bc 2.13+1.55e 27.01+2.39c 0.67 +1.05e
Nos CcC 0.3540.00a 0.03+0.00c 0.01+0.01d
AT 0.03+0.01c 0.05+0.01b 0.03+0.00c

R AT 2t 5 A R 5B B R oR 22 5+ 8. 3% (P < 0.05)

Data followed different letters within line indicate significant differences at 0.05 level.
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Table 3 Pearson coefficients of nitrogenase activity

AR R4 RSI RSN
Nodule T4 R T4 R
anaerobic Aerobic Anaerobic Aerobic Anaerobic
98 Nodule JR4A Anaerobic 1
RSI 14, Aerobic ~0.938™ 1
JR4A Anaerobic 0.707 -0.796 1
RSN #F4 Aerobic -0.977" 0.965™ -0.715 1
JR 4 Anaerobic -0.583 0.478 -0.161 0.482 1

** P<0.01

% 4 Nos TG 1 1) Pearson A% 2%

Table 4 Pearson coefficients of Nos activity

HJRIEF4 Nodule aerobic

HRIE X AR BR = R4 RSI anaerobic

AR X AR B3+ R4 RSN anaerobic

HJREIF4 Nodule aerobic 1

MR X MR BR 1 R4 RSI anaerobic -0.863"
R X AR B 1= PR 45 RSN anaerobic -0.941™

1
0.729 1

*. P<0.05; **: P<0.01
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