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Changes of Nitrogen-Fixation Activity and
Environmental Factors of Growth in Lespedeza bicolor Turcz

Song, Seung-Dal and Bang-li Kim
(Department of Biology, Kyungpook National Universily, Taegu)

ABSTRACT

The nitrogen fixation activity and environmental factors of Lespedeza bicoloy Turcz, forming annual
root nodules by symbiotic Rhizobium sp. were analyzed in the [ield conditions during the growing
period. Seasonal changes of No-fixation activity showed the maximum value of 120 uM C.H,-nodule
glw™'-hr™! during the active growing period (June) and varied significantly depending on the
growth phase and environmental [actors. The maximum activities were attained at the conditions

of pH7

, 30°C of temperature, 18 Kpa of oxygen partial pressure and inhibited by water stress

and nitrogen sources. The habitat soil was weak acidic and poor in nitrogen, phosphorus and
organic matter contents. The leaf area ratios and chlorophyll contents were ranged [rom 442 to
433 em*-g dw™! and from 33 to 38 pg chl-cm 2 Nitrogen contents in each organ showed the maxi-
mum of 46, 19 and 11 mg-gdw™!, respectively for leaf, root and stem in the early period. The

highest phosphorus contents were 4.2, 1.2 and 0.6 mgrgdw™,

respectively for leaf, root and stem

in early growing period. The allocation ratios of nitrogen quantity showed 60% for leaves and
73% for roots during the active and late growth period, and 22% for stems in average. The alloca-
tion ratios of phosphorus quantity showed 58% for leaves during the most productive period,
70% for roots in the pre-growth stage and 26% for stems in average.
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Fig. 1. Seasonal changes of acetylene reduction activity
(ARA) in the rool nodules of Lespedeza bicolor.
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Table 1. Effects of temperature, pH, oxygen, water and
nitrogen gradients on the acetylene reduction activity
(ARA) of the root nodules of Lespedeza bicolor (Unil: uM
C2H4'gfw_1'hl’ 1)

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

ARA 6 32 67 92 105 125 68 2
pH

3 4 5 6 7 8 9

ARA 7 44 60 102 125 75 24

Oxygen (Kpa)
2 4 6 8 10 12 14 16

ARA 1 2 4 6 8 16 30

18 20

102 122 1lo

Water content (%)
3 6 9 12 15 18 21 24

ARA 5 18 53 96 120 115 103 96
NO;~ (mM) Hyt (mM)
Conlrol —
1 3 1 3
ARA 100 15 4 112 40
20 w5 e 9 Yo wdme 4ol

T A= Aaa=Egich
24 A&7 Auw 25 SAlE
3L "ﬁ 71°ﬂ A 29) & ZAS VERiE oA -4
et 22 ohdd THebe 2eti(Hogberg, 1982;
Hong and Song, 1990).
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Table 2. Soil characteristics of Lespedeza bicolor community
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el A4 oy mekpFaale) of 3 9% o315
Mpa)®] <F& stressell4] HAlo] ##)3) &)= ¢t (Table

At

13 0|- ph)

Apr. May Jun. Jul. Aug. Sep.
Items

7 21 5 19 16 30 14 28 12 28 12
pH 438 4.6 46 3.9 46 43 46 5.0 46 45 46 45
Termp.(°C) 9 10 12 15 18 19 20 22 24 27 23 24
W.C.(%) 19 14 13 14 18 20 18 21 17 9 14 15
OM.(%) 6 6 9 7 8 6 7 8 7 10 9 8
PO, (ugP-gdw 20 150 1.8 2.5 2.1 2.4 25 250 11 04 1.3 11
NO;, (ng N-gdw™") 016 006 006 181 002 006 002 005 003 012 023 002
NH,*(ug N-gdw™)) 14 15 13 14 8 12 16 19 18 11 12 8
TN(mgN-gdw™) 17 15 1.2 1.1 1.7 2.5 2.8 29 15 2.2 1.9 21
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Table 3. Seasonal changes of leaf area ratio and chloro-
phyll content of Lespedeza bicolor community
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Jun. Jul. Aug.
30 14 28 12 28
LAR 442 444 448 474 483
(cm® g dw™)
Jun. Jul. Aug. Sep.
6 30 14 28 12 28 12
Chl. 37 3 33 34 38 33 36
(ug Chlrcm™®
1). Pandey S(1984)& Eokpie] #P2 FTH9 34l
o Wit ezt B} AraggAdeld o Wk A
7} glelz shdch AagAzlel 2% 49 ﬁMl*‘]-‘f

NOy~ Aelol] o1 Ae)ztio) NH, ol u]s) @rsteden

(Table 1), 2230 ZAAE

ol glot 2

4ol 1 mM

Table 4. Seasonal changes of water, nitrogen, phosphorus,
in each organ of Lespedeza bicolor

o]3le] gtruje} Ao o] 2P k= Groves] Malaje-
zuk(1987)2] B el <= sk

THEYE A Fo. A= o] FEF7IHFe] 2okal
R -E;"j% Tabe 22} o) she] A5 8] Eok2 ghulo]
X EEY 820 5-10cm AR HhER0| 3 WM o T A
*H/M%— pH39-50 We)e) 4 Bokelgit). Eokel 7

24 B gtress?) edako] gleleom, 7heeko] e gal.
780)= 18-21% 54 HAAtd ), Bk T (10em Zo]
=48] 28] QCRFE 84 £59] 272wl 27°C Alo]d]
Fxegivh ELR7IEOMS] Pk zya_m@«.g)on__-
Ha] 6%% ot 84ke] 557 0% F71eksd
ok NO,"-Ns} NH, ' -No} gake 4471705 7#% 0.02-181
ng-gdw 2} 819 pg-gdwle] Heleld WskE myich
Fd4o dheke 1129mgN-gdw™'e) Heodl4 Wl
Bk 3 Q9 @k 7105 04-250pgPrgdw s
ol 4 F7]2<l & wolg Kt

azlel 7lod MdREM. dele] ddEne Hale

ash contents and the allocation ratios of N, P and DW

Apr. May Jun. Jul. Aug. Sep.
Items -
7 21 5 19 2 16 30 14 28 12 28 12
W.C. Leaves - 340 230 210 205 195 240 242 226 184 178 166
(%) Stems 82 35 94 98 95 97 100 104 98 92 87 84
Roots 115 95 102 120 106 136 132 114 184 140 98 93
N Leaves - 46 38 29 27 30 28 26 24 23 26 27
mg-g ! Stems 8 9 11 10 6 7 6 7 8 9 8 9
Roots 19 14 12 10 8 9 10 3 12 10 13 11
P Leaves - 4.2 3.0 1.5 16 1.2 14 14 1.3 1.2 1.0 0.9
mg:g~' Stems 0.2 04 0.6 0.5 0.3 04 0.4 0.3 0.5 0.4 0.3 0.3
Rooats 12 0.6 0.4 04 0.4 0.5 0.6 0.4 0.7 0.9 0.8 0.6
Ash Leaves - 5.0 4.7 3.8 35 43 5.0 4.9 52 5.3 6.2 6.0
(%) Stems 1.7 2.0 2.3 25 2.2 23 18 19 2.7 2.9 24 2.6
Roots 4.2 35 3.8 34 39 4.0 5.1 6.7 6.4 49 4.9 8.1
Allocation ratios
DM Leaves 0 3 4 23 23 27 29 25 32 29 27 -
(%) Stems 55 30 40 32 55 49 33 31 46 49 29
Roots 45 67 54 45 22 24 38 44 22 22 44 -
N Leaves 0 10 15 46 57 60 56 54 60 58 45 -
(%) Stems 32 17 41 21 24 21 13 13 20 28 17 -
Roots 68 73 44 33 19 19 31 33 20 14 38 -
P Leaves 0 22 30 35 25 50 99 58 o6 43 40 -
(%) Stems 30 18 30 42 28 31 22 17 26 30 17 -
Roots 70 60 40 23 17 19 23 25 18 27 43 -
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442-483 cm?-g dw ‘B A vlmA Z 7o)yl 2(Table 3), o]
T vkl oigh o8 wlg-¢) Aoz 4zEivSong and
Monsi, 1974). 19 €24 3rgke 33-38gchl-cm 22| 9
2ld 4 HaEZ BelcKTable 3).
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Fol W& wb A=e) grojgdri(Hong and Song, 1990).
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HzA] 4.6%04 HA Fasle] $7)e= 23%2 WHElks)
glth, E7)o e A8 7HE 06-11% H9le e
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