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Fig. 1. The location of the study area (BN=Bonn, GM=
Gemuend; ®: Picea abies plantation).
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A ALH X7 0T o352 WiB7kx] Yol v A ¥
250, JEHAE 17C AEE v23 N 7|3 E
YR QAT 5Y7HEE 2PAE )2 400 m o))
o] Aol NE HRF IAYRZ 1€ HF7)&o] 1T 9
3l 8¢ Hg7)&o] 15C 9ol d FF 7o) 900
mm ©]4<) St FAGNFE Ye T gtk

FEUZHUE 2K Luzulo-Fagetum)

ZAA 99 $872<) Luzulo-Fagetum 782 £ YA
9 FHFLEE /MY HEe B9AE AXT 9
Meusel (1937)el] & A& Zg=Hol HHEE o]F oM
A ol 278 2 F9 shvoln, fiUTIE
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ol £34% THF 52 A0l o}F w3ttt (Ellenberg 1996).
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Wtk Nihigard(1970)9) 372 gl whe, A4 xAE i
T dFo] 709 o), HxE 0%0|5te) EYstE 2y
A A Pk ZAR A5 E £ 2ARAY 9 Luzulo-Fa-
geumZ o] thal A7 Krause & Mosler(1995)2) =k 9}
N AEHNL, A8 9] 8142 Ellenberg 5(1992)9) TIndi-
cator values of plants in Central Europa; & o}&3tgth
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ZAA 9 S (spruce)E VT FEF HAHE Ro
I osIRen, #EZde Sorbus aucuparia’l AT V,
Betula pendula7t 3% 1 & ¥ 1 & ERNT7F 54 Jet
o, 538 594rtgu e A9E AEZM Ik 3~5,
FAE VE 9 383 ok

ol A9Y 2EZ Uete FES 5Y9 UE &4
AN e BEAS vaste 2W, A3 Luzulo-
FagetumZ Fol| A Aebe= 2(4); Luzula luzuloides), A2 A
& o)A ek 2(ol; Vaccinium myrtillus) 18) 1
A% YA AA depds o3 2 E(d); Epilobium angusti-
folium) & 37FA 1§22 FRET ol3tel Qo)
Luzulo-Fagetum- & ol the S YA 8E Luzula luzuloi-
des7t AAE IVE 283t )AL 7] 938 4=
BAME v&e FAEZ G T gtk B2 M 713
2 I AAEE Hole 22 323 Avenella flex-
uosa©) ™, Oberdorfer(1994)= o] o] Hupst Eoke) 2 3
S, 59 G A" R71ES YoM vlny £2 4%
= S AT BRI e o]d 5402 sty 3
ooty BEA AES S > Aoz Addth
Vaccinium myrtillus= Avenella flexuosath3- 0.2 & 3L &
7R 223 ek Epilobium angustifolium, Digitalis pur-
purea, Solidago virgaurea, Rubus idaeus— =Y 9] 241 @ ol A
T A8 FotE & AT, AFHo MEE F Yo A wh
27 B&she Foltth. Ellenberg(1996)] W2 o) £E9)
Fae A o LRF Bol A5 AHE HEY )
07t &Z70] APSAE FA] AAste] $4317 Aok
I &4 Dryopteris dilatata, Galium hacynicum= Luzulo
FagetumZ Fol| M= 2E3IA ¥or o] AFZYAE 9
A FEA = F28 AEEo|n

ApiMeln] Wl
A4 AYUEPGT 223 o 289 44
59720 2Y29) 442 UL BAGG o] A9 YA
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Fig. 28] Ax FYUT PR ZSTS EY71En 2YXA)
9 AZE Aol UepllE Aot FRUE RS} g2
THRE WA FALE 258 T8/ 424 FANEH 9=
Luzulo-Fagetum* 2} o}ef o #5232 2R 29 Hr & o}F
A vebdtt (Ellenberg 1996).
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Table 1. Floristic composition table of Picea abies plantation as substitutional community of beech forest (Luzulo-Fagetum)
No. P23 [4151617 (8|9 110710|12013(14[15]16{17(18 {19120 (21 |22|23 |24 |25 |freq.
Size (m’) 110 (100 {100 (100 100 |100| 1 [95 (100{100{100 120110085 | 90 {100} 90 [100 {100 85 |100]95 {100 100100
Height (above the sca) 590580 1600 1600 | 590 {580 |600 |610 {620 {600 |620 |610 {590 {600 {590 |600 {600 |590 {610 {580 {570 |590 [610 {600 |600
Aspect N{N|SW|N|NWIES | N|SW{§ | - E - |NE |NE [NE |NE |NE |NE
Slope(*) ST 1206 ST 3 T {48 3] -t -q10]|R2]12{7|6]6
Coverage of tree layer (%) 55150150 145140 140 (30130 14540 |35|35|55[45{55)| 4013050 | 5516570 {6070]50]355
Coverage of shrub layer (%) 80 751508590 |60 (70|90 |80 (5580 |80 |70 (45|70 | 80|90 |80 |50 |80 {65 {90 658590
Coverage of herb layer (%) 107154014 |6 |10]20|3 |4 {20{15}15|10]12]13 | 5/10110 |7 {10({20]7 [18{8 |4
Number of species 818 1312129135 |78 10]9[11|8 |I5|1415]14 j14]10[6 |8 [10]6
Tree and shrub layer
Picea abies T. L2333 133313333144 1413|33 |4[4/44|4]4]4]|V
------ S. S5 3|S5 |4 |45 514554134 15|55 [3[5(4]|5]|4[4]5]|V
------ H. 4]+ ++ SO I I R A IS S 2 D U I I A A B O B IO )
Fagus sylvatica T. <1 . r
...... S, 111 + 1 + + 11
...... H. + |+ r r I
Quercus petraea S. + I
...... H. + I
Sorbus aucuparia S. S I T N O S U O O I + + |+ + ]+ Vv
------ H +11]r il
Betula pendula T. + + 1
------ S. +1+ + + 1
~~~~~~ H + + r +9r |1
Salix caprea S. + + + I
Differential species of Luzulo-Fagetum
Dryopteris dilatate + +]1 ]+t + + +]+ Hit |+ [+
Galium harcynicum + t+ +|+ + +l ] i
Indicator species of acid Forest
Vaccintum myrtillus P+ L+ +]2)0 11 [+]1 + 1 +]2 I+ 1V
Luzula hizuloides o - + 4+ <t + 1+ + S I AR I N I
Avenella fiexuosa {1+ Lpij+]1 +i+ 11} + + {20203+ 1v
Indicator species of ciear cutting
Epilobium angustifolium + +l+ + 1+ + + + fl
Digitalis purpurea u + + I
Soildago virgaurea + + + I
Companions
Dryoptens carthusiana SRR E: + + I O E I T O N
Agrostis tenuis + P2 |t + + N
Rubus idaeus 40+ + + + 1+ N I E I\
Rubus fruticosus agg. T+ |+ 1+ I
Urtica dioica . + +r |+ 1
Sarothamnus sc parius 1 + [+ I
Juncus effusut + + +11
Athyrium filix-teminia + + + I
Holeus lanatus + + +
Epilobium montanum + r |+
Catamagrostis arundinacea r + +
Mycelis muralis + + +

note : T, tree; S, shrub; H, herb; rare species (frequency<+) in herb layer are omitted
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Fig. 2. The ratio of average coverage (a) by stratification in
beech and spruce (Bu: beech, Fi: spruce K: herb, S: shrub, B2:
subtree, B1: tree layer); The coverage changes (b) in dominant trees
(Ave=dvenella flexuosa, Luz=Luzula hzuloides, Vac=Vaccinium
mytillus).
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Fol =Tt (Ellenberg 1996). #WiA | FHV=HUFZE
o) A2\ AR Luzula lizuloides’= o) ol %< n)§-2] &
78E w2 ¥%rt 72AEA B Aotk

3 RFAME S8 MEfA 2l Hzl
Ellenber E(1992)& 1 Zte) Al 2AM =AY <)
ATE St TR 28ste RE %‘—011 uj 3k AY el
BIgs] E J Wt 7} Fo} AL, 25, 78, EGAE, 2
7134} gt JEE 1914 95322 }F9]

—‘—s gT’.% ]?——%
o) 7%
Y

=, 714 18 P ERAE 9 7 SAAE, &
T BA4E 1 B AXAM 9= F S A2 F U F
08 FEAT o] AEEL o] &351W & UA Y Aysty
EAL 43 B2A Bk 4 vk (Bocaker ef al. 1983). &
@WEH“%T%J‘]' SY7HEH 2EA Y F2RAAF Fr9

2ol & o) &3t o] N EFHY FE ALSHE YA A
A zolE & 4 9tk Tabl 13} Krause 2} Misler(1995) 9]
PUEPUZYS JARE o9 2 BT AN
of HebAE WL

Fig. 32 ¥ T8y 2%, £8, EYAE, Aid 3
S W d otk & 299 FELS W, FE, 29
HHEE 1~98 9 Fo 4.0~5.640], ’\‘}EQ] A 26~
3640l BEEHY JATH FEY Afoes SUITEY
Z8A7 }%QQE“‘W%;’“}M} 1) 3} °VF A Ve
ReH, 1 A SY7HEY ZEA A £34 %‘%01
Zol -Er‘ S Ao ¢ 5 AJL, ol HEFTE €4
of "3l Hlxd FAL 153 AR £ “H“r"]fq
T3 EUstEY] _1-‘1137*17? A7k HH LT g Yol E9)
Q7] gFolth B gl E ¥E g7t A X
°o]7} il e, E%R%E"ﬂ JoiM e FSA7HEY] ZER| 7t

FEUEHUREE A8 o A EAEE ¥ F o
th o] A2 T oty thE Aol A o] o AA| EoF
ZAME g 43 vk ) (Genssler 1959, Nihlgard
1970 5). 2 9377 £ ZAR Y Y EGAEE =43
A3 Luzulo-Fagetum72F2 pH 35800 =U71E8 29
A& pH 328 Yehgth SY7HEH ¥R Aehe Vac-
cinium myrtillus$} Galium harcynicume A E) 71 7} AHA
A& AANFe FEOjT; ZATE Luzulo-Fagetum$ 2ol A

56 Bu | |
Fi RN
36 5.
56 32 48
52 28 44
438 24 40
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Fig. 3. The Response of spruce and beech forest to light (mL),
moisture contents (mF), pH (mR) and nitrate (mN) (Bu: beech, Fi:
spruce).
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05452 A Jexted, ole Y7 ZdEAY
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o} (Nihlgard 1970, Ellenberg 1996).
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A7) 7‘"&1]1%01]‘“ A7FA) 12 9) Fo] HalA
7] wj £ o]t} Luzulo-Fagenmz-ehl o] BFE4E T
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=38 R 4 9o} (Kowark 1988). Fig. 4= RAME
el F z2aizke] A8 E v Rolrt Luzulo-Fagetum
F o) k2% 4] E(hemicryptophytes)e] Bl &l EUIHE
B Z2YAR 24 et o™, Luzula luzuloides, Avenella
flexuosa, Carex pilulifera £5°] thEHo|t}. 11 o A 54
=(geophytes) <] —ﬂéﬂE‘: Luzulo-FagetumZ &) 5% H &7}
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Fig. 4. The change of plant life-form due to afforestation of
spruce on beech sites (Ph: mesophanerophytes, Na: microphan-
erophytes, Ch: nanophanerophyteos, Ck: chamaephyten, He: hemi-
cryptophytes, Ge: geophytes, Th: therophytes, Bu: beech, Fi:
spruce).
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Ecological Characteristics of Picea abies Plantation in
Comparison with Fagus sylvatica Population

Lee, Young-Geun and Hyun-Je Cho
Dept. of Forest Resources, Seoul National University, Suwon 441-744, Korea
Dept. of Forest Resources, Taegu Polytechnic College, Taegu 706-711, Korea'

ABSTRACT: Picea abies plantation in Mt. Eifel, Germany was studied phytosociologically, with special
reference to species composition, structure, ecology and dormancy form, comparing to those of Fagus sylvastica
population that once dominated the P. abies plantation. Thirteen plant species appeared on average. According
to their ecological distribution, they were classified into three groups, F. sylvastica forests, natural coniferous
forests and bare-land after clear-cutting. In Luzulo-Fagetum population, Luzula luzuloides was the dominated
species while in P. abies plantation was dominated by Averella flesuosa. In assessment of herbaceous plants
by indicator species of Ellenberg, increasing number of shade-intolerant species and acid-tolerant species
occurred. In analysis of plant dormancy form, species of Chamaephytes, Phanerophytes and Hemikryptophytes
increased, while that of Geophytes decreased. As a result, we found P. abies plantation unstable in ecological
aspects.

Key words: Ecological distribution, Fagus sylvastica, Indicator species, Picea abies plantation, Plant dormancy
form, Retrogressivesuccession




