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ABSTRACT

Effects of wintering and temperature on nitrogen fixation activity of nodules of Melilotus
suaveolens Ledeb. grown in the field and growth chamber conditions were investigated. The bien-
nial plants transfered to the growth chamber from winter field recovered the activity in 3 weeks
of incubation and attained the maximum rate of 153 zmol C,H, - g fr wt nodule ' - h”in 5 weeks.
When root nodules which adapted to different temperatures, were pretreated with 10, 20 and 30C
for 1 hour, and then transfered to 30, nitrogen fixation activity was promoted in the nodules ex-
posed to lower field temperature (12°C) with 107C pretreatment. M. suaveolens maintained nitrogen
fixation activity in the wide range of temperatures, and was more tolerant to lower temperature
than those of other woody leguminous plants. Diurnal changes of nodule activity showed increase
with sunrise and decrease with sunset during spring and autumn, but the activity was inhibited
during July and August because of high temperature with strong irradiation. Nitrogen fixation ac-
tivity of annual plant appeared in mid-April, and showed two peaks (104 and 43 mol C,H, - g fr wt
nodule™! - h™!) in July and September, and then disappeared after October. Nitrogen fixation ac-
tivity of biennial plant reappeared in mid-March after wintering and attained two peaks (102 and
82 pmol CH, - g fr wt nodule ™ - h™1) in April and June of flowering period, and then disappeared
after July due to plant withering by severe drought.
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Sutate] FgAdolut 4k 5o el 4gS Ao Bt dAG Ja S
Al sk, 2Bl oA R g0l 5B A n AL Foll dFE v B o}
Yzl 28NN Rhizobia®) HE A, HF4 29 eld FA34 Rhizobia®l 3, A4 (in-
fection thread) 2] 47 & 279 & Ao g @ A40F Ao & FFS A&
Ro 2 A a vt (Pankhurst and Gibson 1973, Day et al. 1978, Hernander-Armenta et
al. 1989, 7 #+ 1991). =F7F A E TN EL w2l HAE AN H 2T &
%ol W17+5 1 (Roponen ef al. 1970, Munns e al. 1977, Piha and Munns 1987), 2% 2%
Hals AATAGAHL 2AAFNER £54Ed A o2& Fx| %3t} (Bordeleau and Pre’-
vost 1994). B3] & 2FHY 27FAAY S AANA ALY 849% AAEE Ay
A9 £x= AE ARAA F2% 9o Fr} (Waughman 1977, Cralle and Heichel
1982). 3h AL AL Yol o)t Yzt 2o 2 Wslol] we o] & YRiSE B
olt} (Eckart and Roguse 1980, Schweitzer and Harper 1980, Denison and Sinclair 1985). &
H 2o exwsle £322o £2F 9 Rhizobium straino] Wl ot JFE v (Ro-
ponen et al. 1970, Munevar and Wollun 1I 1981, Karanja and Wood 1988). ti 5 (Duke éf al.
1979, Trang and Giddens 1980), &% 3 (Cralle and Heichel 1982), £7]% (Roughley and
Dart 1970), common bean (Hungria and Franco 1993) 2 cowpea (Rainbird ef al, 1983) &l
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Hhstn FuelA AdskE 198 T 23 dERe e Ao wE dhud 849
dwislel Ad Al Wil o3k QEJ PEFE 2AEL7] 91k A FHE 10, 20, 2 30T
2 2ET 27 2xAE 3 F (k) 1992, K} % 1992), oA € gAwew A4
Z4E 3t €532 IR FaaY B 3B vAE 252 JTE Dolr ] ¢
stod A2 AE AFA0 Klux)ol §7 7 exo wre gl Wats ¥4asich

Axnd gl 53

1994 1455 119 7h=) B34 2 °F91°ﬂ*1 %‘ FE e Adauy 248 S5
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(Fellows et al. 1987).
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Fig. 1. Changes of nitrogen fixation activity Fig. 2. Time trends of the acetylene reduction

(ARA) in the wintering root nodules of activity(ARA) of wintering root nodules
M. suaveolens transplanted to the labora- of M. suaveolens treated with 30C (W)
tory condition (20¢, 10 Klux) in and 20°C (A) in April.

January(l) and of that in the field(a).
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Fig. 3. Effects of different rhizospheric temperatures on the acetylene reduction activity (ARA) in
the root nodules treated with 10, 20 and 30°C for 2 hours and then transfered to 30C.

Table 1. Effects of temperature on the acetylene reduction activity (ARA, pmol C:H, - g fr wt nod-
ule™!- h™!) in the root nodules of M. suaveolens and ARA changes one hour after the nodules
were transferred to 25C

Temperature (C)
0 5 10 15 20 25 30 35 40 45

Control 3.7 252 284 335 524 710 1329 1120 3.9 0.4
Transfered to 25T 6.1 36.7 47.3 58.7 614 662 8§2.0 177 0.2 0

ARA
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Fig. 4. Diurnal changes of acetylene reduction activities (ARA) in the root nodules of M. swaveolens in
April, May, August, and October,
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Fig. 5. Seasonal changes of acetylene reduction activity (ARA) in the root nodules of M. suaveolens
treated with different temperatures (10, 20, and 30°C): A, annual plant ; B, biennial plant.
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