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Cellular Structure of Root Nodules of Elaeagnus conferta
Roxb. and Nitrogen Fixation Activity
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Abstract: The ultrastructure of root nodules of Elacagnus conferta Roxb. and the activities of nitrogen fixation and
hydrogen uptake were studied. The results show that Frankia hyphae exist at early stage in intercellular space in
nodule cortex. The filamentous hyphae are branched with septa. Lipid bodies are distributed in infected young
cells. The number of infected cells in mature nodules is much larger than that of young and senescent nodules.
Apical endophytic hyphae swell to form lots of vesicles which are septate and double-walled. Vesicles are suggested
to be importatant in nitrogen fixation. In senescent nodules, the vesicles disintegrate. Nitrogen fixation and hydrogen
uptake activities in mature nodule is much higher than that in young and senescent nodules.
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Table 1 Nitrogen fixation activity ( Bmol C,H, g' FW h'') of root
nodules at different developmental stages

JEHM 4hil AR ®EM
Date Young nodules Mature nodules Senescent nodules
2001-11-28 3.4906 123146 -
2002-3-21 1.1775 2.0138 0.0300

I CH, 5 &R 3 h, A HEdL 4 3-4 /~HE K. Three hours after
reaction with C;H,. Three or four replicates in each determination.

22 WA FEHRREMEBEFEHOEN
Table 2 Efffect of duration of excised root nodules on
nitrogen fixation activity ( bmol C;H,g'FW h')

H®l B {& 8] Duration of excised root nodules (h)

Materials 3 3.5 4 45 5 55 6

“hE 1.665 1437 1370 1298 1249 1217 1.164
Young nodules

58 2% 2704 2459 2365 2330 2295 2244 2.194

Mature nodules

R i a): 2002.3.22, G4 5 3-4 AV EH. Determined on
22 March, 2002. Three or four replicates in each determination.
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Table 3 Hydrogen uptake activity ( pmol H, g'' FW min™')
of root nodules at different developmental stages

W it (8] Incubation time
## ¥l Materials 5 Rufef ®
1.5 3 4.5 6.0
4h¥8 Young nodules 0.61 0.26 0.11 0.05
A% ¥R Mature nodules 0.81 0.34 0.22 0.14
3 48] Senescent nodules 0.37 0.14 0 0

2002.3.29 s, 45865 3 4~ E 5. Determined on 29 March,
2002. Three replicates in each determination.
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Explanation of plate
Plate I
1-3 light microscope, 4-9 transmission electron microscope.
1. Young nodules, showing uninfected cells (UC) and infected cells
(IC); x40

2. Mature nodules, showing vascular bundle (VB) ; x40

3. Senescent nodules. Both uninfected cells (UC) and infected cells (IC)
are degenerating partly; %40

4. Young nodules. Frankia penetrate cell walls (CW) of nodule
cortex; X4 000

5. Young nodules. Lipid body (L) existing in infected cells; %14 000

6. Mature nodules, showing numerous vesicles (V) ; x4 000

7. Mature nodules, showing the electron transparent region (ETR)

between the double walls of hyphae (H) and vesicle (V) ;x10 000

8. Senescent nodules. Double walls disappear and the vesicles (V) are
degenerating; X5 000

9. Senescent nodules, showing degenerated vesicles. X 10 000
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LIU Yu-mei et al.: Cellular Structure of Root Nodules of Elaegnus confera E
Roxb. and Nitrogen Fixation Activity Plate 1 ]

See explanation at the text
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