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A Study on the Microclimate and Soil Characterstics in
Temperate Deciduous and Evergreen Coniferous Forest -

SUH, Sang-Uk" Youn Kyung MIN - Jae-Seok LEE

Department of Biological Sciences, College of Science, Konkuk University, Seoul, Korea

ABSTRACT

We investigated differences in microclimate and soil characteristics about evergreen coniferous and
temperate deciduous hardwood forest that different with dominent species. In March of 2005,
LAI(Leaf Area Index) of the evergreen coniferous and the deciduous hardwood forest were totally
different in July but after bud burst, the gap was really small such as 5.08 and 4.44. Litter production
of evergreen coniferous forest was higher than in deciduous hardwood forest(742.2 + 313.0 g m™
yr' and 503.8 + 124.2 g m? yr'"). The amount of litter accumulation in the forest floor was also -
higher than in deciduous forest(2,796.0 + 1,040.6 g m? yr' and 503.8 £ 124.2 g m? yr'"). Organic
matter content of soil was higher in all evergreen cinuferous forest except 0~5 cm soil depth. The
solar radiation was 0~53 Wm? in evergreen coniferous forest and 0~566 Wm? in deciduous
hardwood forest evergreen coniferous and deciduous hardwood evergreen forest showed -9.43~3.33C
and —11.38~5.15C with atmospheric tempcrature, —0.47~—2.28C and —3.47~3.25T with soil
temperature (5 cm) in February, 19.47~27.72C and 19.98~28.48C, with atmospheric temperature
19.15~20.47T and 19.98~21.70C with soil temperature(5 cm) in July, respectively. Daily variation
of atmospheric temperature and soil temperature were similar to that of solar radiation. Also in July
after bud burst the difference between two forest floor has astonishingly decreased compared to that
in february before bud burst in both solar radiation and temperature. The relative humidity in forest
floor was higher in evergreen coniferous forest(43%) which had LAI than in deciduous hardwood
forest(40.5% in October, 2004). Although there was no big difference in soil density, there existed
a dissimilarity in soil environmental elements between two forest floor. Both organic matter
contents and maximum water holding capacity were higher in evergreen coniferous forest than.
deciduous hardwood forest.

Key words : Evergreen coniferous forest, leaf area index, light environment, temperate
deciduous forest, soil environment
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Al =2she ﬁu ol ?r 9] $4%Fd) g 2A FeAck dRF oz $HF o3
I 72A Fol A, T4 Wsle] we GHAR|(leaf area inden)e] WHE F1A 0
(Witth et al, 2001), ol @4e] BBAe) 2A FFe vl BRAL Q9| BT F29Y
(Chazdon and Pearcy 1986a, 1986b)l| & 2.3+ Q%S F-oi(Canham et al., 1994 ; Connell ef al., 1997 ;
Lieberman M. et al,, 1995 ; Midgley et al., 1995) 4]8-2] 7L =957 (Wayne and Bazzaz, 1993 ;
Ackerly, 1997), Az o])ﬂ-g] _‘5_7(17(4 Z2A] 2}o] o]] v = h

FAFY Aole BF 439 EFRAE A 9FE T old] #I FEY AFT EG &
A #3 ATE FAFE FELS AR i) d7EH ST 5 W oA G o
B3 A8 Yoz Qs BATHe| BeshAe ok (E, 1993 ; o], 1980 5 & 5, 1980),
B Al Eoke] Azle W et @Al It Chung and Ramm, 1990 ; Jenny, 1980)& 2|7 o] A|u)

Hol|r, 53] Eke] 7371 (Bazzaz, 1969 ; Zedler and Zedler, 1969), §718%% 59 3744 o|24
< AETRE T F8F 2daglo] Arh(Robertson ef al., 1988 ; Tragmar ef al., 1987).
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A A=A A §lo] 1 A9} YR 5F
29 B QPN Pol} 48, FPIE B AUEE olesiEd] JFE T ol $4
o} Ajolol] e 23 G} B 985 A Aol B liter B A, P4 Aol 8
Salol EWUBY B, T3 34, 3 LT B AuuAe BAeans THI B 3)
o 22, ARHANA BA%DT oA 589 Feje QRS TAE 249 8% ol
A Z&4-3}(Coniferous Forest Biome Modeling Group, 1977 ; Goldstein et al., 1974), L2 Q18] TS
A#AF AEA Gl o] B4 ouix] «8e] #R9 St 2F¥Ea & F S
(Marks, 1974 ; Bormann and Likens, 1979 ; Carlson and Groot, 1997).
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1. ZEALX] 7H§o
B 2 E FARE A4 £39 9 &8, AgAo2e B B9 36° 563 3 127°
500 # X3t )\_7 A WAL A
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307 B271 A R wEE AGTE 7122 11.27T, Z4HE 1,187.8 mm, FEE 724%c|th B
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o] Aote MET HWAL F A4A wako] 2R Aolglort 104, YRTIRLarix
leptolepis(S. et Z.) Gordon)&} 7| Tk HPinus rigida Mill)7} L&) oF 39% QAZTAAE o] FA] 5
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slar, 19843 AFUFmAIN Ao A5F F 715 Ao 1985~1986337k] BA FAE
zZ3igom AdAolrt Ao A FUFFE AvFr $Hske R FAHUA
(A 5, 1987). ZAKR 9] AE2AHSFHL A} 5 Pinus koraiensis S. et Z.)7}, GREAFEL ATt
Quercus acutissima Carruth.)9} E3 35 Quercus serrata Thunb.)7} - °}“ o= B &4
T2 2955 18] ATHAppendix 1).
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2. QOER|4 SHI Litter MARF =X

2005 393} 79 ABEAZ)(LAL-2000, Li-Con 2 JAAR|4+8 24314t) dzte] 2eo Adx
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1) LA, ZEREE
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Aatgon, 7129 AL A S A 5L TR €HUE B GEA 2 A o *ﬁré}%i
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Litter® A3 W79 28 Zo|A 0 cmolX 30 ecm Zol7kA] ZF 5 cm B9 2 EXAERG= 5
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3, T3 AxEcke] o 2 HE U(soil bulk density)® T3tk

71% &K organic matter contents)> MFH ELS 2 mm_,] A2 & AL 2 mm o]l EYTE =
Fhjol ¥ 800CS] 712 o] 4X3F Bt HAN B, 4 A HQ T Bk A Aol
Ad A 2% PAZ JE %2 9882 Yo et
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2184 2Hmaximum water holding capacity)2 MEH F /NE JA3N], THES 479 Azg o2
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1. Litter 2444 .

50 cm x 50 cme] HFE ol A AL litter(Table 1)2 3= 3+ 20043 )4k litter A4k FED G5
FollA] 7422 + 180.7g m*? yr' ol E, HEBASFH] 503.8 £ 71.7g m? yr' o)tk FEEES
litter AJATZEL- 1998 ~1999% & 1999~2000139] 2137t FF AALEFH(EY 37° 453 574 127°
10) oA S8 Littere] HFF 562.8 = 24g m” yr' (A 5, 2003)FE A HwE v FAR F
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Table 1. Mass of litterfall input

Layer Litter layer Fermentation layer
Community (g m” yr ") (g m? yr")
Coniferous forest 7422 + 180.7 2,796.0 + 600.8

Deciduous forest 5038 + 71.7 1,936.4 + 262.3
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FHAEA5ETE A 248 WS Aol VElw, B34 Uk YA o vlmeld 4295
A A 1,128 pmol s” m”, GAEAFHIE ) 616 umol 5™ m”2) Kol 2 Bt YAVET F
P2 A% B oA 8ARE S7k7) ARel] 0F 34] o] F asithyt 0F 58 V)HoR @
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Fe F14Ae $7AY 98 Aag Fasdc

3. == X2 U 7|29 A w3l
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Table 2. Comparison of soil properties between coniferous forest and.deciduous forest

Coniferous forest Deciduous forest

. Density w.C. SR. OM.C MSWC Density © W.C. SR OMC MSWC

(gm”) (%) (%) (%) (%) (g %) %) % (*4)
0~5  119:011 23.05:0.02 7420355 G6.68:050 49.56£628  L11:0.10 2747:003 8485£1.50 777110 42264311
5~10 1204001 18312002 80594647 6124041 42634299  133:0.04 22.73:001 77.0343.037 628:066 40.0744.30
10~15 1308012 18912002 8270:504 628+046 41744397  13260.08 23.75:0.00 82974585 5794020 38114123
15~20  1.41:006 19.95:0.03 86.08£3.55 6.14:0.77 42368261  135:002 2297:001 80804996 574014 37454076
20~25 137007 2084:002 86965436 677066 42973295  154x0.05 22074001 77011599 5781034  38.15:0.83
25~30 1345000  10.19:0.02 8485536 6.70:092 42302400  1.54:0.00 22.99:001 75.8048.57 5.45:021  35.1840.55

*W.C.:Water contents, S.R.: Soil relative rate, O.M.C.: Organic matter content, M.S.W.C.: Maximum soil water capacity
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Appendix 1. Species composition of deciduous hardwood forest and evergreen coniferous forest

Deciduous forest Coniferous forest

Serial Number 1 2 3 4
Altitude(m) 340 340 355 355
Slope aspect nw89 sw34 sw73 sw80
Slope degree 17 . 15 11 20
Quadrat size(m) 10*10 10*10 10*¥10 15*10
Height of tree-1 layer(m) 12 15 10 10
Coverage of tree-1 layer(%) 90 75 95 95
Height of tree-2 layer(m) ] 7 5 - -
Coverage of tree-2 layer(%) . 20 20 - -
Height of shrub layer(m) 2 1 0.5 1.5
Coverage of shrub layer(%) 40 40 0 5
Height of herb layer(m) 0.7 0.4 0.3 0.5
Coverage of herb layer(%) 60 65 0 10
Number of species 30 28 16 26

T1-layer
Pinus koraiensis S. et Z(Z}F) 55 5.5
Quercus acutissima Carruth.(AF2LU-E) 55 33
Quercus variabilis BL{(ZZUF) 1.1 +
Quercus serrata Thunb (&I} ‘ 1.1

T2-layer
Quercus variabilis BL(ZZF) ++
Quercus serrata Thunb(ZZYE) 5.5 ++
Quercus acutissima Carruth.(2F<-2] ) 55
Quercus mongolica Fisch.(AZ5) 2.2

S- layer
Quercus serrata Thunb(ZFUF) 1.1 1.1
Quercus mongolica Fisch.(3ZnIH) 22
Zanthoxylum schinifolium S. et Z(F2 V) 1.1 ++
Quercus aliena BL(ZZF) 1.1 ++
Ligustrum obtusifolium S. et Z.(FZH) ++
Lespedeza bicolor Turcz.(%E| V) +
Prunus sargentii Rehder(AHH ) i +
Sasa borealis (Hack.) Makino(ZZt) - 1.1
Quercus dentata Thunb.(g 2 ) +
Corylus heterophylla Fisch. BL(ZE| Y /NS UHE) ++

H- layer
Zanthoxylum schimfoli'um S. et Z(3FEUH) ++ ++ 1.1 1.1
Impatiens textori Miq.(E5-41) r ++ r
Pueraria thunbergiana Benth.(3]) + + ++
Smilax sieboldii Miq(R7}A 4 =) ++ ++
Rubia akane Nakai(ZFA1]) ++ ++
Commelina communis L(8]73E) i 1.1 ++

Quercus mongolica Fisch.(NZ ) i1 ++
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Appendix 1. Continued

Deciduous forest ' Coniferous forest
Quercus acutissima Carruth.(A4=2 U5 1.1 ++
Carex humilis Leyss.(3t7-€) 22 22
Sanguisorba officinalis L.(£.0]E) + ++
Pteridium aquilinum var. latiusculum Underw. (ZA}E]) ++ ++
Liriope platyphylla Wang et Tang(™-7F) ++ +
Elsholtzia splendens Nakai(E3%) ++
Artemisia princeps var. orientalis (Pampan.) Hara(%) ++
Akebia quinata Decne (251 E) ++
Rubus idaens var. concolor Nak.(\}527]) ++
Rhus verniciflua Stokes(ZY) T+
Rubus crataegifolivs Bunge(AH27]) Tt
Lindera obtusiloba BL(A7H}5) Lt

Oplismenus undulatifolivs (Ard.) Roem.
et Schult(FE274E)

Quercus serrata Thunb(ZZJH) -
Clematis apiifolia A.P. Dc:(AH$] 2 .
Robinia pseudo-acacia L.(o}7}A]) .
Viola collina Bess.(5ZBA| 8] ZE) .
Indigofera kirilowii Max.(g8}#}2]) —_—
Dioscorea japonica Thunb.(Zv}) +r
Parthenocissus tricuspidata (S. Et Z.) Planch.(24) o}) e

Prunus sargentii Rehder(AF811) _ . —
Polygonatum odoratum var. pluriflorum Ohwi(EZd) ++

Spodiopogon sibiricus Trin(Z7]15A) 1.1

Aster scaber Thunb.(Z3]) : ++

Viola mandshurica W. Becher(#]H] %) ++
Pyrola japonica Klenze(:=Fd) 1.1
Peucedanum terebinthaceum Fisch.(7] 8 12) ++

Quercus dentata Thunb.(HZ2H) L1
Ligustrum obtusifolium S. et Z(HFVF) ++
Thalictrum aquilegifolium L{3 2 h]) ++

Galium verum var. asiaticum Nakai(&118) +

Ligularia fischeri (Ledeb.) Turcz(Z%]) 1.1 2.2
Rosa multiflora Thunb.(2 L) ++

Platycodon grandiflorum (Jacq.) A. Dc.(Z=2}HA) ++

Allium thunbergii G. Don(4H5-3) ++

Solidago virga-aurea var. asiatica Nakai (7]¥#) ++

Adenophora triphylla var. japonica Hara(Zth) +

Melica onoei Fr.(2AY) 33
Clematis mandshurica Rupr.(2.0}=) ++,
Potentilla freyniana Bornm.(A] & %A E) +
Asparagus officinalis L.(o}2=5}2}7}12) r
Acer mono Max.(ZLE AT B ¢

Dictamnus dasycarpus Turcz.(3 ) F




