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Ecological Niche Breadth of Q. mongolica and Overlap
with Q. acutissima and Q. variabilis along with
Three Environment Gradients

Ho-Jong Lee and Young-Han You*

Department of Biology, Kongju National University, Gongju 314-701, Korea

Abstract — In order to characterize the ecological traits of Q. mongolica, we treated the seedlings
of this specieswith three environmental factors, light, moisture and nutrient gradientsfrom March
to October 2007, and measured morphological and ecological 17 characters. Lastly calculated eco-
logical niche breadth and niche overlap between Q. mongolica-Q. acutissima and Q. mongolica-Q.
variabilis, and analysed them with a special reference to ecological distribution pattern and their
competition relationship in Korea. The ecological niche breadth of Q. mongolica showed the low-
est in nutrient treatment, but the highest in soil moisture treatment. The ecological niche value
under light was intermediate. On comparison of the ecological niche breadth of three oak species,
Q. mongolica showed the highest in light environment, which might be a reason for the dominant
distribution in the forest plant community, Korea. The ecological niche overlap of Q. mongolica-
Q. acutissima and Q. mongolica-Q. varabilis was the widest in moistur e treatment, but the narrow-
est in nutrient treatment and the intermediate in light one. These results means that these three
oak species be most competitive in moisture environment than light or nutrient one, and that there
areleast differentiated among oak species for soil moisture condition. Cluster and PCA ordination
showed that Q. mongolica and Q. acutissima were more closely arranged than Q. mongolica and
Q. variabilis. From these results, it can be explained that Q. mongolica have more similar ecologi-
cal nichewith Q. acutissima than with Q. variabilis, consequently competition between Q. mongolica
and Q. acutissima isintensive than Q. mongolica and Q. variabilisfor environment condition, espe-
cially in soil moisture.

Key words: competition, environmental gradient, niche breadth, niche overlap, Quercus mon-
golica
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(790 2, M2), 700mL (T4 3, M3) 2 Zo] 49 71H o= Table 1. Niche breadth of Q. mongolica along three environmental
< 750 factors
T3kt - — = —
Aeat moke A9 Ao $AlEH ma (A4 =7 Character ight oisture utrient
i i Laminalength 0.999 0.997 0.990
= Q.
2mm |3 & AHg-3Hsiet- Leaf width 0.992 0.996 0.986
Petiole length 0.973 0.998 0.988
Ao =2 Shoot length 0.991 0.994 0.989
2. A e Stem height 0.995 0.990 0.981
3 Stem diameter 0.993 0.997 0.981
oo Aol 7L A2t -2 2007 34 617 Root length 0.992 0.995 0.991
109 5U71x] ZRstw Ao 710k AelA =9 Laminaweight 0.989 0.993 0.846
s ye - s yey = Petiole weight 0.727 0.995 0.420
z2 = 3 =z © o) ] JE ]
® SR HAsk SAR FHE DEANCOM) UFD | o gt 0.933 0.993 0.939
o] (cm), YAF24 o] (cm), X AHE-A o] (cm), Z7]74 ¢] (cm), Stem weight 0.945 0.985 0.935
Shoot weight 0.945 0.995 0.943
Z71%x1A 71 o

£7127 (cm), 2] Z o] (cm), AUE-FAl (9), UAFFA (9), Root weight 0,852 0.998 0887
QA2A (9), 7157 (9), AAAREFA (g, A), 2e] A (g, R), Total weight 0.900 0.998 0.909
P R PARTE g x)shan) (AR Leaf density 0.922 0.995 0.996
atE l;r:lq(gi); E} : :] t oﬂthj elst}Tt] ](1:} AR ratio* 0.966 0.994 0.888
ratio Q] 7 =42 ] otosyn ic investment) o . i
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Table 2. Niche overlap between Q. mongolica and Q. acutissma
on three environmental factors

Character Light Moisture Nutrient
Laminalength 0.961 0.966 0.939
Leaf width 0.932 0.963 0.937
Petiole length 0.931 0.969 0.965
Shoot length 0.958 0.965 0.940
Stem height 0.834 0.978 0.903
Stem diameter 0.858 0.957 0.941
Root length 0.929 0.991 0.946
Laminaweight 0.768 0.966 0.767
Petiole weight 0.823 0.985 0.488
Leaf weight 0.902 0.970 0.924
Stem weight 0.910 0.934 0.885
Shoot weight 0.821 0.936 0.951
Root weight 0.961 0.945 0.906
Total weight 0.900 0.946 0.921
Leaf density 0.881 0.920 0.921
A/R ratio* 0.903 0.982 0.877
Photosynthetic

inve?ment** 0.885 0.952 0.860
Mean=+S. D. 0.892+0.055 0.960+0.019 0.887+0.113

*: Above ground biomass/Root biomass
**: Leaf body mass/(total mass-leaf mass)
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0482 71 FA ettt o]e} 2 A 4z o A FEAe JEZo], AdFAo|, XA o], B
Fo} ApEubol A o8 $Hol dsle] uk-g- W o] 2 Z o], i = A 0.92~0.98=2 YA viebstoh 84
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AeEute] A FEQ Adel o] FAHF A FHA= SRl HsiM AA ] 7HF Alsie
(0.872)9} o kA =] 7 (0.863)N A Fokar, ¥+ & ow| gt}
(0.938)e| A 7} gl (Table 3). AlzviF-of Z3 5 gt JFaAE Tl dBEAHe], dF Ao,
o] W JH=e W F F 7] A FHHLS
T EEA] & 1)
Table 3. Niche overlap between Q. mongolica and Q. variabilis on LR °?’5* & Beow 0024~09530.= g/ vebd
three environmental factors o} Al -AbSE U R 73] AlElA FEGo A4
Character Light Moisture Nutrient ke zEo] Azt LP%-%’Q"’}TJ of e e oAl AR}
Laminalength 0.945 0.980 0.953 F A= 0552 7 FA velde ol T Fo] A
Leaf width 0.942 0.969 0.952 A ko] odxtzel g FHAleo| oJorarz Tyl
Petiole length 0.893 0.903 0.959 o ]_ }T }o e 3ol 9% SRS
Shoot length 0.927 0.964 0.953 ) 71 2 zpel7t g ofn| .
Stem height 0.948 0.922 0.845 o] Z Fgsle] £ u 919 AT AL et Al
Stem diameter 0.924 0.937 0.787 X i |
Root length 0.932 0.945 0.953 Zg-2 R e Eoke] R a e s
Laminaweight 0.772 0.932 0.813 z= 7+ Ao 71A AsH= AL AAEih o9} 7ro)
Petiole weight 0.889 0.884 0.549 .
uﬁwwﬁ 0.846 0.931 0.901 Sl gk AeNA A 9)7F Az} Ay e
Stem weight 0.797 0.920 0.876 DA} Azprel Fahrele] AR o $Abse
Shoot weight 0.833 0.935 0.8%4 oA A4l ) Vol 5 o
Root weight 0.721 0.915 0.788 = A= 713 7 (1994)0] Az}t AR 15714 FAL
Total weight 0.755 0.921 0.827 A yest oz 233 Aol AMEEE Zlolth o
Lesf density 0.924 0.964 0.932 Lo Ayolal ol Al olo Aol A .
A/R ratio* 0.860 0.967 0.821 i]r A el A7 E:J:L] = g Al ;i ?’jﬂ A
o = A @ Al SHA o & A} © =] [eJ RN
T’l(:}ggrgtegl’]glf 0.914 0.959 0.878 :—-‘L—oﬂ 1 éu]q,]-]— gEH | \_7:]1_ WoE 01; 25 T 3 ‘_7]-
A=t o83t A= A= ol o = =2
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zl‘,‘lu Z = (o) 1 > =
*: Above ground biomass/Root biomass Tk ohet A fE7A ] A3 Al ol e
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Fig. 1. Unweighted pair-group average clustering of reaction of Q. mongolica(Qm), Q. acutistissima(Qa) and Q. variabilis(Qv) based on
three environmental factors, light (L), water (M) and nutrient (N). Numeral indicates treatment gradients in each environmental factor.
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Fig. 2. PCA ordination of 24 individuals of Q. mongolica (Qm)-Q. acutissima(Qa) (left) and Q. mongolica (Qm)-Q. variablis(Qv) (right) using
17 ecologica and morphological variables treated with three environment factors(L: light treatment, M: moisture, N: nutrient). Numer-
alswithin plot indicate treatment gradients in each environmenta factor.

3. Thig B4 24 fight). 12 }Rsh 2R F £ e Wyl 1w
epster,
! e = oo} e Astz ¥ ) AZFe Apbie A
DAFA) BE AR 32 2ol wet A T G el Al
. 98 297 Akste] B ede Be Aol AR
ages 7R (Fg D). TFIE AMIF 2E A :
_ _ o AR vjs) o Askehe A s
el A8 gaelnhis 2R FHT Lt
29 Aol AT FRFES Yherel &

& ANAES] Al SelsAle TF e Al .
T 2 cdel] Abge| v 3 7l 1-3(Qarl 1, Qal2, Qa =
& 234F 3 7 1-2(Qu-Ll, Qu-L2)7 =FH -
ol#dt A= At ST yAELS a8 .
2718} 3, 53] o 3 z7slA
AR Hhe& Blths 7S on| &k (Phare 1971; Au-
guspurgur 1984). o|2 3t A= J& 39 Lz A
FHrie TRee Aol T4 Ak WS 7
g fAE7] Wiz Mg
IENE A Fuo] W ulLo] A ZIIE IS

0]

37, 2007 39 ~ 10@77}1] H3le] 1771x]9] e 2
EH?‘@%:J% A ste] Ae]A %1 AZe AAbstedct. e
9 Ageeubel Fihele] el S
H]ﬂ%ﬁ ste] 359 Rz EAS AARAE A
s A st aal skt Az AJEA A)$ %

_%_11

AR [S = ceyslA 2 . A7 el F dgaTulels 7 Peka, 5T
(SV);JFZ—; 3233;:;(9?0] q—;,; M Eﬁf}i}e} M ZHE A el gFulel M 1 Fbel sk
— T o L) 8T T — /‘\_]Ztrl"’]'ut ;6]_:&‘}781 ] r/Hz;H/\_]u]— }\]— 13]14__],_14_ E’\g«"/]"r‘

A W Slelshe Aeloh(z 5 2008). 4 Aeme] o eln 358 Hiro

we} e
2) PCA 241 AAA AR AR e, ma gk
Aol A4 2919 26 o8 §HEA ol ABRIE SR8 49 29 shis J*Wﬂoﬂ
o Ashuet o ek PAEsl(Fig. 2lef). AT A B A3 S des ek Zolgh Al
%o % R A AT Aeldrs FASEbEe g A %‘%ﬁ—a—
AR obY Rie] H2RE $374x o 2 SRR JPE @A, dgaTiel b

A vehgeh A2 5 AT LQMNDS A vehgeh Bl A 1 F7kelglnh o]k iy 3%

S W ATl AR e dshade, o] doragAelt Ao WAL Az 7 A
AR} SIS 2215 26 s ARl b 4

el wdnd o 9Es PEHdd(Fig 2 R SHEAT FHRENE ol 8T by 359 @

gid
i
od,
b
i
o
-

[}
oz wol douse %



Ecological Niche of Quercus mongolica 197

Aol B MgelNE ARE-aRe gy 7o)
204 9AE AR e A Az
Az s

FEBA A Al AR FHT e
& ovig.

ok
kI
Ho
rok

734, oA AL 1982, F2AelZ Ao d3k ordination By
2] A4 g2)%]. 25:83-99.
282, TAA, 0¥ 1981, st=2A 2o By wo I3 o

F(V) -Feate) R2xre- mdstn o] F=F. pp.

A1, AB-A. 2000 §H=2] A1ZGF 4 -

2 A A3 wE 3=t pp.98-101.

17@0\-_], SokxAll. 1989, Al T A=A, AR
£.68:32-48.

27 d, Pk, FAL. 1989, Ak ;« 29 FEAE e

HA2AY. o stm 7| 23T _

713‘%9.,7&43: 1994. % i T"r “é° ﬁiiEiﬂ]

28] 4, 4

o

.u..r

P

3]%]. 17:241-249.
AAE, A714, £F7. 1985, )7
gh=-9) &3] %]. 70:91-101.

ARk 3ol

21, A3k, 2002. STATISTICA®] ©]3t o7] 4% E7
2.3 ég*ﬂr*} pp.535-556.

up &, 2003, 273 ol o w} 23 4% QA A9l
e AT a%nﬁﬂ S e AALEES = F pp.l-
4,

b8, A7), A, A71F, 9 E, v 2005. Ak
i %»}—"rﬂré— (H=wvrah) e e 27ehH
2A. A 2R 73}3)%|. 35:57-80.
ﬂﬁr“% 3% fA1E Az
o o] AAFERS =
$7A4. 2007 &= Adeevrde] B2
Add st AEsta o]k
3, 5 WA F AR, A3k )
Ay Bigel o8k &uiAl Azl dist 4]
@}il st o g e Eh3] %], 18:63-87.
37, o|u|A, o] A, A&EA, A&$], 9. 2003. 217}
w2 o] e T2} AE)AR]. 3F=e8H3] %], 92:409-420.
o] A e d-3]. 2005. NAF Ayt E. wEAL pp.

239-243.

Fodst, A|3A, she2, FodA, AFE 5. 1995, F5 W 89
Ab A B o] Hele} o)A A. st El ] A]. 18(1):89
-97.

o] -4, Wigl7), A E7]. 1994, debat AlZAUFEH L] A EA}
38 A, s Ay e) §h3]#]. 17:319-331.

o] & 2003. 98 WA E=3}(AD). A olE3AL pp.197-
211.

AoFAl, AA . 1992. A|B]Ake] A4 &
467.

gt FAR. p.

A4 1988, Fpwatde] Fitel g el w3t A
7 (). 3714, p.226.

AU, o] 94, 1965, 5 AP B % AAHLE AT
) ?i]'jﬂ_ =57, 10:329-435.

=, ZJel, 5ol 2000, T Aol W A5e
O, FAR AR A o), AR 27(1):
82-87.

3hAHE. 1989, 44913t B2 BlellA] Ak i A8
A FA, Mgt o] HAFehe) . p.6o.

Abrams P. 1980. Some comments on measuring niche overlap.
Ecol. 61:44-49.

Auguspurgur CK. 1984. Light requirements of neotropical tree
seedlings: a comparative study of growth and survival. J.
Ecol. 72:777-795.

Barbour MG, JH Burk and WD Pitts. 1987. Terrestrial plant
ecology. 2nd ed. The Benjamin/Cummings Publishing Com-
pany, Inc. California. 634pp.

Kim JU, YJ Yim and BS Kil. 1988. Classification and pattern
analysis of forest vegetation in Daedunsan provincia park,
Korea. The Korean Journal of Ecology 11:109-122.

Odum EP. 1969. The strategy of ecosystem development. Sci-
ence 164:262-270.

Phare RE. 1997. Growth of red oak (Quercus rubra L.) seedl-
ing in relation to light and nutrients. Ecology 52:669-672.

Pianka ER. 1983. Evolutionary Ecology. 3rd ed. Harper & Row,
NY. p.253.

Schoener TW. 1974. Some methods for calculating competition
coefficients from resource utilization spectra. Amer. Natur.
108:332-340.

You YH, ST Park, CS Lee and JH Kim. 1996. Simulation of
forest succession in Kwangnung experimental forest with
gap model. Korean J. Ecol. 19(6):499-506.

Zangerl AR. 1981. Relationships between population and eco-
logical variability. Ph. D. thesis, Univ. of Illinais, 11l. 102P.

b

&

r°4‘

Manuscript Received: April 11, 2009
Revision Accepted: April 22, 2009
Responsible Editor: Hak Young Lee



