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Abstract  This study is to analyze the growth response of the Quercus dentata seedlings to four environmental
factors and measure the ecological niche breadth. Environmental factors were light, moisture content, soil
texture, and organic matter, treated with four gradients. The more quantity light increased, the heavier the leaves
biomass, aboveground biomass, belowground biomass and plant biomass was. In treatment of water content and
soil texture, growth response was no difference. The more organic matter increased, the heavier aboveground
biomass was, but the remaining trait of plant was no difference. The ecological niche breadth was 0.865 in light,
0.995 in moisture content, 0.994 in soil texture and 0.988 in nutrient. Ecological niche breadth was the widest in
the moisture content treatment and the narrowest in the light treatment. This means that the growth of Q. dentata
seedlings grows well as the amount of light increases, and is sensitive to light, Thus, it is determined a growth and
ecological niche breadth by light factors.
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AAE EotH, sl wEh Azl XA A FHsh=
7153 A9, AAA A9, 94 A9 E o3 A9 5oz
2=t} (Grinnell, 1917; Whittaker et al., 1973). gt £0|
AEZHANA Y ARG BE S a0 ARE HeE A
B 2] 2] 1% (niche breath)o] 2}l 5}, Zo] W= Fof 9
F= A EFa 92 AYE, F 2 Aol £ Zo] 5
o3 ZAHch(Whittaker et al., 1973). 9] Hx= o] @
TFHE FAES SAsty FAAE AN =N Fst
g 4 9oy, 539 4L At wat b2A ved 5
St} (Levins, 1968; McNaughon and Wolf, 1970; Whittaker
et al., 1973; Pianka, 1994). AJe| & 2| $|&2 9] o] A<E
e A o] g WE A A A Ao] T2 S+
e =2 o] 8T 4= UtH(Cho, 2014).

Seuets LojELYIFHR o AgAAe] U
3 =, 53 FWAE Y S tEs T8 AT
2He AlduRaE, dedurds, 2veaE, 2%
U2, E3urae, 94y 4gd dur
& o|th(Kim and Kim, 2017). o] EFaE2 At
Y o =Y B9 4 B U G FORA of§
goz Austy B AAdoR Fad NS AY
Ut} (Cho, 2014). = A o5 Ex= 8, F,
71E, B4 Y #471&710 wEtd 544 B A
A BiEE Uede 5 3% 1 Aol 295 7HAH
(Jeong et al., 2009; Cho et al., 2013; National Ministry of
Environment, 2018), Th2 8] 2 Az w7} 8448
528 Y1 9tk (Pianka, 1994).

A3 qg4 FHRES gz FRHeln FE
o YA dole g Qux BTG et
BN A 2 FEjA vhg-o A7 Fol o] FofFTh(Han
et al., 2009; Lee et al., 2010; Hong et al., 2010; Lee et al.,
2017). 221 BH2Q00] TE Fo| A Aot BF
@ 7F A ANEL ol8F Y o)§ AolF ulm &
At A7t gs] AP Uk (Kim et al., 2008; Lee and
You, 2009; Jeong et al., 2009; Jeong et al., 2010; Shin and
You, 2011; Cho et al., 2012, 2013; Lee and You, 2012; Lim
et al.,2012; Cho, 2014).
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A7HA) W5 ALY ) 800m o]3ke] AAThe] B Ei 4
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28& FAlo A= & Auistla, 108 Dol A==
oSt 650 Q210N 4T AZA F 45
CER FEL AT AA o FA (eaves
blomass, g), 37] (shoot)2} ¢ (leaf)o] e AFHE F
7l (aboveground biomass, g), S (taproot) T+ ¥2]E (root
hair)°] @3 = A3 F4 (belowground biomass, g) 1
g3 AR} A7 o g2 dle A=A FA (plant
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B=1/3 (P)’S

B: niche breadth (Levins’ B)

Pi: relative response of a given species to the whole
gradients that is realized in gradient i

S: total number of gradients
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Fig. 1. Traits of Quercus dentata Thunb. measured in this study.
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Kolmogorov-smirnov tests ©]-83lo A5 X o7 5
AR, FF EEE YeHA] grot(p<0.05) H] =S
Al £4] (nonparametric analysis)2 AHE-3ITH LHlE
0]9] §-9]4-& Kruskal-Wallis® 2Helatdtt. BAA <
Ao EAza I Statistica 8 E4 7] A (Statsoft Co.,
2008)E ©]-&3t3it.
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TR, 23R, Aegui, S23URE Fgol 571
5 & At Aol U £ a7 il g9ZduR
o] A& ukg 3t ARSI T Jeong ef al., 2009; Lim et al.,
2012). StARE AlZURO] A& Whg-2 FFas B0
R, FE FEME AL AZXSHA] FAT(Jeong
et al., 2009). A =259 IUFEY A5 w3 21k
2 AT AAE vjws)] 2y AZURET Aod ymA] 5
R FFol S7HEeE AEFol S ole
B A= Aol o83t Ao R A H T (Barbour
et al., 1980). 53], §Z T {4159 X5 HEFo] A
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Fig. 2. Comparison of trait, leaves biomass (g), aboveground biomass (g), belowground biomass (g) and plant biomass (g), of seedling of
Quercus dentata Thunb. according to the four environmental (a) light (L), (b) moisture (M), (c) soil texture (S) and (d) nutrient (N) gradient
treatment. The numbers in legend mean that the environmental gradient is higher as the number increase. Alphabet on the bar means signifi-
cant difference among the gradient levels of seedling of Quercus dentata Thunb. (Fisher’s least significant difference, p<0.05).
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2 Lee et al. (2010)9] Ao} AR5, 9AURE I
FAZ X 2FA] o2 oA o A, %71 A, A8}
5 FA Z=a AEA FAZE Zel7t ¢S Bel Haner
al. (2009)2] A+ Ao}t AT Kim and Kim (1994)
< AFR2EH A AFE T 92UF HAES 444
Sx Foz BEEglom, T3 Jeong and Lee (1965)= L
S5 A3 AFo|A AR 451 e Wl
ATE FMA "HZUTY FAES R0 BE3 gA
NME B&o] 7Hed Aow ndt sHAT F7|7t &
ot ¥ A Aol Ak AR = Aobd A Eeka A
EFOZ AR ﬁJJr(Kl and Kim, 2012)= #A7|do=a
3 ezt BT X Go A A AEH=
Y9aui= ;ﬁz‘ol ojEl& Ao=w wotHETh

3) EA X2l

B4 Aol A 92U G459 9 BA, AR 2
A, Ak £A) 222 A2A FAL 6 7 HolA 1}
EFA] 9FQkTh(Fig. 2¢). 2R E 57140 £ EYS
AT A 4 FHAAE §A BESHE 2 (Kim,
2013)& F3A HIAUR fAES A8 EQ WAL
gt R0 weke,
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4) 771= 2
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(Fig. 2d). 97]20] B&48 AR FA7 71w
o BAL Hol7 gl Ao Uekity] o] Jokh ¥
Wi QEchs 2719 o ol RASH: Ao WaHc
HRao] e GAR A9 Aok v@s) ww, 2
AT HAURE §718 BaFol 15%14 2 A45A|
Bk, Lee ef al. (201009 AFOIAE HZURA 4718 %

rol

b XTE

=

L0lg2 - RY

Fol 5% 234 o F A=hal g 22| ATy
72U AdurE 2R {718 3%l 0.5%1A4
& AT (Cho, 2014). °| € &), §AUF= 7718 &F
o] TR oA & A2t pFo) met Aso At
7' &l &S vl

2. el xIHZ

ZF g7 a0 W 94U fAEY A X952
Ao A @ FAL AR FAE 0.9380]aL A|sHR- 7+
ALt A=A FA= 242 07537 0.8320]%1t} =& A2
TFolA Q FALG AR EAE 0.9910]1L AsHE A
o AEA| FAE 09990tk B4 AgFolA o FA=
0.996, AAR AL 0.994, X5 EA L= 0993 181
AEA] FAE 0.9940]3t 1718 AeolA o FA+=
0.981, A|AHE RAI= 0.984, A3HE FAE 0.990, A1 EH]
A= 099601‘”4(Tab1e 1). ZF 374 aQl WollA A4
A9 Zo] 717 &2 Zro] FAL JHA | zho] g ET
£ dlidste Sl tiet AE A vEST A= FEHF
Hol7l A& ALoR woE L, AHeF 2 Fo] 7P F2
# ARG 7P W Y AL st H53H
7] Yo A whE 2 FEjA 2219 7Pl == AL
2 e th(Pianka, 1994). 2R 02 4714 A Q10|
o2 GZUE A5 A9 A A 9ES F A+
(0.865) <9718 2 T(0.988) < EA 2T (0.994)< 4
£ APT(0.995) =2 UEut, 3 H2]oA A=A
AZo] 7P FUAL, = AtolA Zo] 7H Wit
(Table 1). §ZUFO] 4159 AT Fx9E Facld
gt WA H7E S 3= wste] ueh A HQ B
o] yehd oz vt vhHo) £ 2L HZuRo A
S5 AdffetA gon, gAURIL Az, 58 2 15 7Y
TheFet SRR A FSE o, EExHo] Yold AL= 3|4

Table 1. Ecological niche breadth of trait of Quercus dentata Thunb. According to four environmental factors.

Ecological niche breath

Trait of plant Environmental factors
Light Moisture Soil texture Nutrient
Leaves biomass 0.938 0.991 0.996 0.981
Aboveground biomass 0.938 0.991 0.994 0.984
Underground biomass 0.753 0.999 0.993 0.990
Plant biomass 0.832 0.999 0.994 0.996
Mean+S.D 0.865+0.0900 0.995 £0.0045 0.994£0.0012 0.988 £0.0069

*S.D means standard deviation and is marked .
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Hot wheba] gZ2uR fA1E2 Fadlel oste A A
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Cho 2014y £ A7 5% FHj2 %, S8 d8)n
78S Ao, AeauR, A4uR, 3R 4
3 AYEE A3tk o5 HZuRe AHE A
AE2E vlug Ad F Aol 9Z4duF= 0.865, A&
FYYFRE 0.722, AZ2UF = 0.770, YR += 0.7410]
L, GZUR Y A A x| 9)Zo] 7Y H Yl vt
71 71 E9Th 8 AtolAe] AeE A 9ES g
ZUR7) 0.995, AUt 0.964, AZUEE 0.956, &
FUHFE= 09772 §Z4UR7F 7P 9ol AZuEsL 7t
Z FU A71E Aoy AeHd A 9HEL 9avR
7} 0.988, A U571 0.976, AZUE7F 0.991, EUE
7} 09582 A AZURE7F 71 Wl EEIL 7P E
oot §AUR, AU, AduRe 3R] AH A
AEL Fo| thE FH ARt Foked, F2 ZE 5
TEY ST 37 B Helo 92 F AT 2%e
2 Zg3t= Ao 7 v Eth(Hong ef al., 2019). YHFZ 0
2332 AT Y HEH0] o JIFE F1 AEY
droh, A5 2e|a Al FE nA= A Ho| AA
Aol 99loz <#A 917 W&otk (Barbour et al., 1980).
oA Ay A ZFL AR AU, Adu
8, EFUREEY geled, ol g gZ2uRrt dx
g A3I¢F Aol AASkaL ARG A= S35
2ol =& WA 9ol daiA Wohar SdE o (National
Ministry of Environment, 2018). A4 X]&= AE-7|Z-X]&-
7] Asatgo] th2y| wge] Zt A iutct A4S 7t
Ao, fA1 5T} o] 2 82 34 g M HollAl A =
7o) wret &gkl A&EcH(Hong ef al., 2019). AAZ ¢
ZUE fAELS A NA F2 ¥4 Y 2 G
Pt FAHoR Rashy] wf o G FEE
Z 29 vlgo] Y1 F2Ex o] AT AT (Kim,
2013; Ministry of Environment, 2018), 3|2t & F.2]
9] SfrHTt oflel FHEAG A Y Axg 7%
o BEX] S o M= AAlEtal H5st oAz & A&
o ¢#A ok(Lim, 1995; Kim and Kim, 2017; Hong et
al., 2019). 12|31 GgA FpEEel deeuiaeh A
ZuRae, SRURLE, 2UREaE W s5ellA 852
U5 $2]&E0] £33ttt (Natural Environment Survey 4th,
2018). o] & Foll AR ohFet E el WAaHe W
NN BET = Y= AR nEY, 2 H o2 gayR
FAES AT B 2] 9Zof FFFS A= FHF a9
2 Fo = weErh

il

N o

q 2

1=}
B
5 5A 283 AEA FAZE 78RS R
Tof EAA oA A& w2 o]zt Yiith fUlE
dFol s AT FAZE SR, U A §
Ao A& w39 Aol gleh A AAEZ2 Fadd
oA 0.865, =2 QlA 0.995, EAJ L 104 0.994 12
I 715 T 2204 0.9880] 0tk AE|SHE x]HEL2
TEF AFAA 7 WAL FREFNN TP F
ATk ol AU S uhgo] FFY| Fo] g E
Aol 11, o vz ettt wEhA A5 vhg-at
A A A 9ES 2R3 AL F adoth

MAHEE gdox(deFdisa SAA), 39
U Friztead A7), AT (FHEF WL
TR2), oled (FHFFUSAL WA, ol A (=1
Shal HRA), ol (F R FHEY A7),
F=EAF3] A7), BAsHEHAHE A7), B

T(EEA A A7), ol 9T (AT A
W), FITEFHTFHGR A, 2 (FHTFHES

EE:DEES

3

<ah

s

EST
OlsHEH o] =Eolt olsiaA F52| oi7t gl
SITH| o] AIHe 20189E HR W7 SHREAR)
Ao FRATATEY XL ol 25 AT (No.
NRF- 2018R1A2B5A01021358).
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