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Effect of Shading and Growth Characteristics of
Melilotus suaveolens Community

Park, Tae-Gyu and Seung-Dal Song
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ABSTRACT

Seasonal changes of nitrogen fixation and growth characteristics of Melilotus suaveolens popu-
lation under different light conditions were quantitatively analyzed during growing period. Height
growth of M. suaveolens population was promoted after April and the shade (site 2) showed
10~20% increase of height growth in compared with that of sunny (site 1). Seasonal changes of
biomass were increased after March, the biomass at site 1 attained 78.5% that of site 2 in May.
Chlorophyll content was maintained high value from March to April but, Chlorophyll content of
leaf at site 1 was decreased 11.7% compared to that of site 2 in May.

The nitrogen content of each organ of M. suaveolens showed higher value in March and then

decreased, the high nitrogen contents of reproductive organ were achieved at the flowering stage at
site 1. ,
The root nodule of M. suaveolens population appeared in March and showed maximum value in
early June and decreased remarkably after July, the amount of nodule formation of M. suaveolens
at site 2 showed higher than that of site 1. The nitrogen fixation activity of root nodule of M.
suaveolens initiated with shoot growth and showed maximum value in mid April, and attained sec-
ond peak in early June and then decreased after July. The total nitrogen fixation of the plant
showed higher value at site 2 than that of site 1.

From the overall results, M. suaveolens showed increased growth under half-shady, well
ventilated barren soil than fertile sunny site.
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W AAE 2PFeEN 7
, 2ARRE A FLAE
WEsle] A EGES MMske 5 AolAA S
AN F4% 9T 998t Uk (Hesterman
et al. 1986, Fyson and Oaks 1990). &3} &9 &
YA FAIHLE ASEF QR0 Hste] Ao I
S WA Hed, EYY AAs9E e gt 2573
o] Q&g WA =3 (Wong 1980, Kim et al 1987),
Yol A EYLr Wsle 33 459 A% 3
23R GAd WEE = stHct (Schweitzer and Ha-
rper 1980, Williams and Phillips 1980).

A A9 gy pEo] AEL &% 79
o] Age] #g A7t YFHEA Hugk #HeA 4
33 AL Hole F HES o&de ITE
AFHAed, BHE A4, 28 FEAGAMY A
A3 FALYEHR v FF&A i dF
ol FHHAUTT (Fh 1996, ¥} $ 1996). T3+ theFst
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HAERE] (Melilotus suaveolens Ledeb.)& 737ht &
AL, YA, #:A 2 Hugk @AM Rhizobium
sp-8t FABY ZRHE YA drjdaE TR
H EFAAE A, 230l & FEEe FHAL 4
Bolot. 1 dA wiFES hdA AFAAE S o] &
Abetal Wik AEA JAd 8L Ut ZARAE
HEZo] XFE HiA WY EYHFOF AA3o]
ZAHEE YA Y A&t 2FAE site 12 F3AL,
site 2 A9 vlAlEZF B vlwd EohYs Bhow
NLZIT7E 2850 50~60% Y 7R A g
AsAe7t B¥agch site 13 29 §78908 =
E, 71, EYY &k, EYY FF, $E4, 3N ¥
F718 Y AEA Hshe Table 13 2o

A&7 5 AsHE AYAY 2EE site 154 29)
A Z}z} 55~120 Klux® 30~70 KluxE X site 12
%A, site 25 50% HSAZ vERR, 2+ 6~799
HIXNE B 712 AL 2 EGFTFFL site 19]

Table 1. Seasonal changes of light intensity, temperature and some soil characteristics on the habitat (site 1 and 2)
of M. suaveolens population (WC: soil water content). Data represent mean of three replecates

Mar. Apr. May Jun. Jul.
Itetm 0 o e e o :
30 10 24 8 22 S 19 3 17
Light intensity (Klux) 70 80 60 55 80 120 100 95 100
Air temperature (C) 15 26 23 19 27 29 37 35 34
Soil temperature (C) 14 22 23 16 23 26 31 34 33
Site 1 W.C (%) 11.67 13.30 15.95 7.97 14.20 26.19 5.77 24.51 15.21
N (mg N/g dw) 2.57 1.08 1.66 2.19 1.44 1.75 1.71 2.48 2.27
P (mg Plg dw) 0.15 0.12 0.28 0.22 0.28 0.27 0.25 0.30 0.49
Organic matter (%) . 5.60 4.70 6.80 5.90 7.70 7.60 6.60 7.30 9.20
Light intensity (Klux) 30 30 40 35 35 60 60 65 70
Air temperature (C) 14 22 23 18 23 28 31 34 33
Soil temperature (C) 11 18 20 14 20 24 26 27 27
Site 2 W.C (%) 9.41 9.70 9.19 6.23 12.40 14.67 7.16 12.66 8.51
N (mg N/g dw) 1.69 2.23 1.51 1.57 1.26 1.21 1.61 1.67 1.92
P (mg Plg dw) 0.30 0.38 0.49 0.42 0.46 0.49 0.45 0.55 0.40

Organic matter (%) 6.70 8.10

11.10 7.70 9.30 9.90 8.50

11.80 8.00
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Mt g, ¥F Zo] & olg Bt E¥Y
ALGFL site 1944 F& g BAoM, A A71F
e site 2004 thd wA UERRZ, site 28 TRIE
2 745 §7140] $3F Aol

AEdo] Yo §F

A AEAe AZPRAL 24T F 74 |EER
Ba)ale AR FS 2432 70C AZ A 397 A
ZAA AFL 2R3 BAsAT. 4842 FFe 4
24 ol 3AA 98 AHE3te] DMSOe! 3 AA
spectrophotometer A663, A645 nmolM FZEE &3
3tod ArnondloZ #AEATH (Arnon 1949). 2JEA
AZL ZAZ 7z /13 FE A3 U A
2ol Hlg3 FFA/BY v&E s AEXY
A Wsgde vz EHIAY. 4 359 $3& 3
MAANA W3 AA AT

st o ¥ FATH FY £Y

AL3Fe A EE Kjeldahl flaskel] ¥, K,SO4Cu-
SO, SH.0 (9:1)9 Hss04 €9 1 miE #H7lstd
500~600C Azl2oAN Estr F7, HA3 &3
3= Kjeldahl methodZ o483, & A A
82 IN HCIZ £3A7) § ammonium vanadate%}
ammonium molybdate® WMA]A spectrophotometer
(Shimadzu UV-160A) A nmolA &A3ct. A
A4 2L A8 A 2HE 10 mL 9o ¥
230N 2087 AAYTE F oA g (Gl 7h=
E 10% §3o2 FU3tA 1Az I F AR 05
mLE ]#3ste] Porapak R Column (182 cmX0.32
cm)& ©]438 Shimadzu 8A Gas ChromatographelA|
222351727 (FID)o <3 #d¥ o€d (CGHy)
Ze gl A43A 848 2480t (Koch and
Evans 1966).
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AlgHle) WEn ©iBL HEe| Hsl

AgHe 2eoM AFAYAe] Wshe Table 29 2
o} ZApRel Aol Alztg 3YHE HFAQ site 200
A B 249 AL B, 5Ux site 13 29 AR
AR 74zt 26.440.5 cm9t 338433 em¥L, °]F
site 1914 228 F718 Bo 69 F&0 site 13} 28
247} 56.3+7.0 cm$} 55.0+7.5 cmZ site 20 ¥|3} F
718 e Rgoy, N&E 1 AzFAHR 79 o]
FoE site 29 AR tha A FEdE site |
3 2= 242} 59.0+7.8 cmet 62.0+5.7 cmZ YENST

AEA g ARF Wile JEAY AFG dE
o] AAAQ F71E Bl AK 2719 383 44X site
19 9484 #Fe #47 1314012, 1.75£0.20 mg
Chl - g' frwt. leaf 932, site 200 242 1.03x0.
12, 1.55+0.16 mg Chl. - g™' fr.wt. leaf2, site 194

A BL #E fARAY, 59 s site 17 29

22 gare bzt 20340159 2.29+0.24 mg Chl
gl frwt. leafZ site 19] 24 FFE site 29 88.
3%0) AFatd AF QA7) ole site 29 EL
o] Z71€%le, 69 ofF HAAHA FAEYE EA

AEReFeols A A wsle Fig 13
2t} 39 o) FAFA F/HE B 59 site 17 2
o] A FL zHz} 16.349 20.82 g - plant~'AT, 6¥
site 13} 29} AAFS 7z} 239734 25.55 g - plant~'®
ANXNE B F FPA e 7ae) AR A A4
AFe tha Z2sg. T/RY) (A8 g AT
o AAFY ulg)e 390 site 13 2004 747+ 0.773%
0455, ol AR Aol AMAE AFH 712
g3, Z7)dE site 1904 g 2A UepRoy, 594
B 24z} 2175 2230|903, 794E ZHzt 1.885) 1.938
2 ggAa site 2004 §S 2RE A AFE B

Table 2. Seasonal changes of plant height (cm) and chiorophyll content (mg Chl. - g™! fr.wt. leaf) of M. suaveolens

population at site 1 and 2. Data represent mean+8D of three replecates

Mar. Apr. May Jun, Jul.
Date 30 10 2 2 5 19 3 7
Height Ste 1 39 203 57 £01 127 £05 2.4 £19 500 +2.8 533 £19 563 £7.0 580 £8.2 59.0 £7.8

Site 2 41 £0.2 83 x0.6

149 +31 338 +33 457 £39 520 +£37 550 7.5 587 +45 620 %57

Chlorophyll ~ Site 1 1.31+0.12 1.75+0.20
content Site 2 1.03%£0.12 1.55+0.16

1.84+0.17 2001021 2.03+0.15 1.98+0.20 2.01+0.2]
1.89+0.22 2.13+0.22 Zj__29i0.24_72.15i0.19 1.96+0.18 1.79%0.20 1.80£0.19

1.52+0.20 1.6810.18
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Fresh weight(g/plant)

Fig. 1. Seasonal changes of fresh weight of M.
suaveolens population at site 1 (A) and 2 (B). Data
represent mean of three replecates.

At 3, 5 @ 79 FIAIFY ulEE site 1904
Z}z} 0.55, 0.40 2 0.070)Q42, site 2914 24z} 0.53,
046 % 0.1002 AEA7} YA wet 2eAZRE
A% 27194 M3z AT P7Be dgR 23
FPAA71E &L BAaE

AN Faot oo M

ofe] FA A AFRe Y 7+ AE Aa gk
W3l Table 33 7).

3go Z 7|1IER & FE B F AR #2Ais
AoH, AN 59 ool AAVFEY A ¢
2o Z717b EH bl 399 site 19 9, 27 2
walel Ah FqFe 7z 601, 463 Z 3.70% QUX
site 2014 22} 6.19, 4.45 9 325% 2 F5FA 7| Ho)
A ESEAL, AHEIIQL 7€ site 19 o, E71, By 2
2 R A FFE 7zt 435, 255, 1.94, 535 %
5.67%Q, site 2ME zZbz} 396, 1.47, 1.85, 5.46
9 6.14%E B g site 1914 B oo,
FAESA] A7 AL gl F7HIA L, site 2
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site 13 2014 399 9, €71 % B9 ol gFe 7
7} 292, 222 % 201 mg P-g~! drwt$} 3.05, 2.60
2 231 mg Prg drewtd®, E271 A4E 6999
site 19 F2h, £, 9, &7 2 ¥g9 o gy 77
3.59, 3.33, 1.98. 1.94 2 1.25 mg P- g! drwt@d o,
site 2914 & ztz} 3.80, 3.52, 2.55, 2.36 ¥ 145 mg
P g™ drwtZ Yeht A3E 53] Ar)deA 7
eSO, site 2914 ¥ 3 Bt

41y gdo] A HE

of A oA AFMel ZHYALF, ALIH u
84 9 AA3FF9 AEH Wsle Fig 29 7.

RIS AR 3ERY 4% F71E B
698 x| site 13 2014 z}z} 0.0473} 0.049 g - plant~!
2 HIXE B F 79 o} I3 ZsEd,
site 19] B8] site 2904 ZF7HE 2534 L R} 2
e 29714 A9 g4o] vepdA] %9k, 390 18.5
pmol CoHy - g=' frwt. nodule - h™'& Uehlo] AAHR
o A%} i FA4T 84578 B 499 site |
3 2& 247+ 102.02 91.5 pmol CHy - g=! fr.wt. nod-
ule - h'2 HIAE HA F #Zasen, 68 &9
A 29 FRHAE JeR site 13 2 2zt 81.03 86.0
pmol C;Hy. g' frowt. nodule - h-'g3, 7¢ ol 34
3 ZHasigich @8 2R g% AAvFFe 2RI
A AATH @A 2oz 3¢ olF 343 F4)
8t 49l site 13+ 200M Zbzb 2.773 3.56 umol
CH, - plant™! - h™'& HQ ¥ 7437t 64 2+
7} 3.833% 4.20 umol CH,- plant~' - h'E HUX&
Jehlided, 242333 38 258402 A3
site 2004 Tt & & JeRith

LS|

ok oA A2l AFYRL 49 o|F &
AU, ole HERENE HRT FHYE] 7
25C ol FAEHUL 9 AR FAdA Y 719
o, AFAAE S HEEAME AR A48 2y
(#1992, & 5 1995a). AAYAL kA (site 1)) ¥]
8 WA Gite 2904 10~20% Y AL BIE
H (Table 1), EE AAZHRAANNE A} Ag
Z, 1087cde HAAA 24 o4 F7td RS Y
eRATh (F3 vl 1992). AAFY AAHQ Hsp= 5
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Table 3. Seasonal changes of nitrogen content and phosphorus in each organ of M. suaveolens population at site 1 and
2. Data represent mean of three replecates

Mar. Apr. May Jun. Jul,
Date
30 10 24 8 22 5 19 3 17
Nitrogen content (%)
Seed - - - - - 4.34 4.66 5.4 5.67
Flower - - - 4.08 411 4,27 4.65 5.26 5.35
Site 1 Leaf 6.01 5.23 4,65 4.40 4.60 4,22 4.30 4.21 4.35
Stem 4,63 3.11 2.61 2.28 2.17 2.10 2.02 2.12 2.55
Root 3.70 3.22 2.83 1.86 1.73 1.67 1.76 1.81 1.94
Seed - - - - - 451 4.93 5.58 6.14
Flower - - - 4.90 4,78 5.10 5.49 5.58 5.46
Site 2 Leaf 6.19 5.42 5.21 4.79 4.51 4,55 4.15 4.19 3.96
Stem 4,45 4,01 3.39 3.41 3.28 2.48 1.98 1.64 1.47
Root 3.25 3.03 2.96 2.72 2.65 2.03 1.89 1.80 1.85
Phosphorus content (mg P« g~! dr.wt)
Seed - - - - - 3.59 3.43 3.39 2.68
Flower - - - 3.19 3.18 3.33 3.04 2.80 2.56
Site 1 Leaf 2.92 2.59 2.32 2.44 2.38 1.98 1.83 2.38 2.21
Stem 2.22 2.20 2.14 2.06 2.01 1.94 1.36 1.49 1.57
Root 2.01 2.39 1.99 2.26 1.85 1.25 1.17 1.28 1.07
Seed - - - - - 3.80 3.87 3.75 3.16
Flower - - - 3.43 3.25 3.52 3.64 3.57 2.94
Site 2 Leaf 3.05 3.13 2.95 2.55 2.40 2.55 2.50 2.44 2.50
Stem 2.60 2.70 2.40 2.27 2.18 2.36 2.37 1.62 1.67
Root 2.31 2.32 2.36 1.93 2.37 1.45 1.22 1.4 1.12
- 0.06 1% 5
5 Al &« B A "
éo.os =12 bl c o
E ™ 0 "_g T‘:':' Me2
2 2 % £3
2 0m B .
8 -8 ) £ 2
£ 2 I
E 2% ES!
3 o 2 =
2 g E

) J
°Mu.'Ap:. May Jun. Jul  Agg, Sep. Okt °iu.hb.Mu.Abr.Mun oL Asg, Sep. Oct. Man Ape. My Jon ol Asp. Sep. Oct
Month Month Month

Fig. 2. Seasonal changes of nodule fresh weight(A), ARA(B) and TNA(C) of root nodule of M. suaveolens popu-
lation at site 1 and 2 (ARA : Acetylen Reduction Activity, TNA : Total Nitrogen Activity). Data represent mean
and SD of three replecates.

Yol site 12 site 29 78.5%F LA Aol ¢4 8 g gERst B Aoz Algdd. AP sy
SAed, MEEI2HANE FAE AH2 HEA H8 o tF AR v g 390 FxAo] %5 site |
o A%l FAENeY (F3 W) 1992), EZEFEE oM Hx A ysigou, 4% a9 59 o
HEA v FRNA 2 AFE Hal AukE AF st 2014 RS BAE 29 ARL B T/RY
FEE UEhl CR3t & 1992), AERAE E7E ) 7t F7MAL, HFEES ETEFFANE RA A3
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Aok (F3} w1992, K3 & 1992). AFHelzge] 4
E4 FEE 3~4¥0 g w2 e FAHHOY,
A EH o] Aol A3 5Y9 site 12 29 88.3%FE
site 28] AE4 FFol F/HENCE S wl (1992)90
% ¥A WFEEY G52 FFE 99 HIAY 77
8%l slFete frAg Ao, B F S8 B
FUFE A Hg| FAA Hot 2 452 §
Fg B 2EA AsAIge AolE EAY (FH%
o] 1994).

Asele 7 Jad dA sgy Hsie 394 =
2 e HA F AHA gAFALH, s de A4
HoN =718 BYA, site 19X A 5L & BY
e, BFHAE2 Myrica sp.9 Alnus sp.o] ZAA%
o] Z+zb 0.3~2.49 3.3~4.2%E2 Vehl (Huss-Dan-
ell and Sellstedt 1983, Schwinzter 1983), Z-Ex2] oA
2 o] ¥UA, FHAAESY Al diFY AS 77
42~683 54~70%% FAE AL e
(Song and Monsi 1974, Kim et al. 1987). ¥4 Mg
o opATE 9, B, E719 £oz we ALY
%29 Ba (Hong and Song 1990, Song and Kim
1992), FFAR7Ne FAG Aol AAAR
Nelle FAZY AAFurt #X3] FIHEAT. A EA
ol shEFe] wistelA FFNA7IAE A, 71 2 B
T2 A vEeH, sis ojF o site 13 2004
Ztzb £33 FAAA A Jeidth el ol A
ANE FARRE AHE Y, E7] ¢ ¥ £08 &9
S YL, 2704 22 #g B ¥ HA 7
a3te AAAQ W3E 2T (Hong and Song 1990,
Song and Kim 1992).

AsAe LA ZRINFE 395 4% F7t

Ho 69 %o HIAE BHY ¥ 79 olF FH3
2F e, site 2914 ¥ 2HIFAAL 2HT FA
st AFE £33 w) (1992) Aol vla HEA A
i FEY TR FAHUYE o FFHY L3
3 8L AR AT dEo 343 F7HE Ry
440 SYRAE HQ §F #AAEged, ol EVNELY
# AGILFAM 5~6de] HAKE B F TFA4T A
# #A% A32 (Song and Kim 1992, %3} #&
1992), A2 A& A4E Aol FAT A7|d
WAE fAEAT (F 1996). 718 AL 69 X4
A 29 SYAE Yepd F 79 olF AL LH, site
29 vl site 1914 thd ¥ #E YeERdeH, ole
&R v FAA Hrh #& 848 B EFE

o

ol
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I3 A A9 (3w 1992). 2R 9% A4
IR 219 2HIFHOE ) site 204 ThA =

& g derigich
H 2

Bz Aol FAZANN AeMdrHe A
543 AAaA ] AdA wslgs v BAEA.
of9] Al HFgMele AFYLL 49 olF 3
HAXL, FA Gite Dol W) 34 (site 2)o4] 10~
20% Z7v8 AL B4k AR ARAQ Wile
39 o]F AAZS F71E Ho 599 site 12 site 29
78.5%EF HLA9 AAo] AEATt. MAF AFHE
o g AR Hlge 389 Bz Y3 site |
oA tha A e oY, S8 olF site 2014 A
o X" AFeZE T/RHZL Sl 984 &%
L 3~49 ta w2 FE FAFALY, 599 site
12 29] 883%Z site 29 P22 FFo] Z7HHAU
AEAYY 7z 7188 A4 ke wste 394 B2
He B F AR FAEAeH, Asrde A
o] A ko] FIHHYL, site 104 Thik B e
2ok Q e e o, 7] 2 e &
o2 A Jersed, A3t o]F o= site 15} 2004 7}
Z+ £33 FAAM EA JERT

AEALHAN FHRIEYFE 3958 F7HH 6
4 2o HIXE B F 719 oF F43] #AHAE
], site 204 @ 2HIANS 24 2FY A4
IR AL AT AR CEo] WE FUHE 2y
440 FUAE B F 7A2EFT, 69 2 A 29
FUAE YR F 79 o]F 7A3AE, site 194
oA #& 3 ey, SR 9% $H3423%
e 229 2HYAHeR AF site 2014 BE e
23218 el

AgF g, AgALTL v H &g YA ¥
& HupslAwr §7140) 43 ¥gA 4 Ry 44
g S Jepigi.

ol

ol &

Ho

H 4, 1992, AR (Medicago sativa L)} A#3}
FAARIY B T ARG Ht a2
o 9. ZEUTL HAEHEE p. 40.

FRE. 1996, BUBAEF A0 U1 AN 4 EER
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3 S|EREE FEY . B MHER
% p. 191.

gtelt, S5, 19%. AeAee] 44 ALy &
Aol wAe FEEY 9% AIAF=EFH 10
13-24.

Fog wiAe. 1992, W\ 5= [Kummererowia striata
(Thunb.) Schindl] 7AAT9] HAA2A 7} ¥&
E4 AGAS. FIANIIA 15 377-386.

L, uA% A% 1995, AEEY 48T Aa
IR A4 mAle 8489 4% FAHS
3]A] 18: 43-54.

5 o1AR 199 HEFuRe] ATREAY A
A7 Wster #7489 #AH =R 8 53-68.
F&E, wEE. 1992. E7ZE (Trifolium repens L.) 1R
o XA FEEHR. BEHSRE 6 93-
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