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Growth and Fruiting Characteristics and No. of Acorns/tree Allometric Equations of Quercus

acuta Thunb. in Wando Island, Korea™

Sodam Kim’, In-Hyeop Park’’
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ABSTRACT

This study examined the growth and fruiting characteristics and the acorns biomass allometric equation of
Quercus acuta to provide reference data related to the growth and seed supply during the restoration of evergreen
forest in the warm temperate zone in Wando Island, Korea. For the growth survey, we selected and cut three
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sample trees having a mean diameter at breast height (DBH) to investigate the growth analysis through a stem
analysis. We then developed the allometric equation (Y=aX+b) of DBH and tree height growth characteristic (Y)
according to the average tree age (X) of sampled trees and estimated the DBH and tree height according to the
age of Quercus acuta. For the fruiting survey, we selected and cut three sample trees with full fruit in August
when, they are at the early mature fruiting stage, for the analysis. To develop the acorns/tree biomass allometric
equation of Quercus acuta, we selected and cut ten sample trees of evenly divided diameters. The acorns biomass
allometric equation (Y=aX") was derived by analyzing the biomass (Y) and the growth characteristics (X), such
as the DBH, tree height, crown width, and crown height. The allometric equations of average tree age according
to DBH and tree height were Y=0506X-2.064 (R’=0.999) and Y=0.321X+0689 (R*=0.992), respectively. The
developed allometric equations estimated that the DBH were 3.0cm, 8.1cm, 13.1cm and 18.2cm while the tree
heights were 3.9m, 7.1m, 10.3m, and 13.5m when the tree ages were 10, 20, 30, and 40 years, respectively. The
analysis results of fruiting characteristics showed that the length, the diameter, the number of fruits, and the
number of acorns per fruiting branch had the statistically significant difference and tended to decrease from the
upper part to the lower part of crown downward. The total number of acorns was 1,312 acorns/tree in the upper
part, 115 acorns/tree in the middle part, and 5 acorns/tree in the lower part of the crown. The allometric equation
for the amount of acorns with DBH as an independent variable was Y=0.003X"**" with the coefficient of
determination at 0.896. Although the coefficient of determination of the allometric equation using only DBH as
the independent variable was lower than that using DBH and tree height (D*H), it would be more practical to
consider only DBH as the independent variable because of measurement errors.
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BEARING BRANCH
ME 37174, A, A5 olgslo] ghom, 47k e
AV SIFF Y=ot AEkE 2ol/] FirkHong ef al,
Selfel el 4BUGSYL . W 50| Aol ol 1987 Lee er al, 2010). drbd AR FolMe Uit
918 WAOR QI3 YR o] WA AT AR 2Y Ao WA et $EOR UrfiEe) B kAo o
Ap B9, HRIBREo R WHIoPIaL QIKim, 1988). @ UhoIL drhAIelel AbATholA At 4= glom, 715
ARRGSYS DAY T2 BE AR ek SUSIR A eiRle] 34N 1Y Be e Ed
vl 309 Sl et o] Jelo] WelRle) BN, B 5 Qe £EOR delA A0 and Kim, 1996; Yeo,
7% 24 W 274 5 2 98440 ZckOh and Cho, 1996).  2005). ek BRI WelA|o] Aubel, deld o
oleitl WS RASYE Selutel ARMAAIA Aste ® Bo) ARUsRIoR Mot N ) R 45

Skl 7H7F 2 b oheh iRt o mA o] Al o ) ASEALT F UIAEMIo] vl Akt o
77} ot Ho] - ARk Ad=tolct. thgs] ol 57F  HAIEQlom(Park, 2012), AdA S22} ke F5I%E Ao
o] e BE T 2ol it w1 o Folle = ATRIE )lei(Daisuke ef al., 2012). o9 Zo] YRt

o= AT Blof Hasgo] tiFEa Ark iAol Asitke AL 4529d 5 Al &7t
E7HA W Quercus acuta Thunb.)i= 92|UehE IRt FRSH A2 &+ Sl F8739e AR
S5, 98, givksA]of] £Z(BGIC And IUCN SSC Global S, F7PAl et 22, AR B Eel et <

Tree Specialist Group, 2019)3h= ASA HUF2A 401 e vjaA wol o]FoFH O L|(Kim, 1988; Kim et al., 2000;
20m, A7 60cm7IA] Alf, 228 2715lo]a1 5o wy, 21 Oh and Kim, 1996; Park, 2012), - A] RESFALS st
Thofl SA71 AdsstithLee, 2014). 452 Qlat 747 A1ef TA 3EY HRE AH(Park et al., 2014)= A2 o]F01]
ool dehR|HollA =3k, S e, e 5= A 41 Stk o] ¢t AEAY FHIURHES e R
A=A, B 2 A2 oo Aol ZFsial Halsto] H/AIUR] A 9 AAEAD o) e A A



ShEx]o]

SRS 4 0 AN SAT AT AR 442

PAPALS SRR RA Yt AR B9 A B
o) A 9 AT e VRS ATekey) 24
ol 9)

e
1. AR Tt

o AT HehE S PhEgEel U] wes Ao
okt S oF 10ha WAe] SRS o A

r{u:
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FE AAEETT= 10-17F0=2 ZARE ST viszAbat
wEFole H/HIUF $AskaL SHEsRSH Castanopsis
sieboldii (Makino) Hatus.), SFEUEY Dendropanax morbiferus
H.Lév.), 7R UE Carpinus tschonoskii Maxim.), AFHUS:
(Prunus sargentii Rehder) 5] =57 &3sl4t}. oln &
Zo| M= FYE(Camellia japonica 1.)7} 74311l )
W, BEZo|Me ZWUE, SUEY(Cinnamomum camphora
(L.) J. Presl), B U5 (Ligustrum japonicum Thunb.) 59|
QxZ0)Qth ARl TS o= wE=0] Y 860~1,840

Table 1. General description of the physical and vegetation of the study areas

Quadrat No. 1 2 3

4 5 6 7 8

N34°21'24.7" N34°2124.5" N34°2123.8" N34°21239" N34°2123.7" N34°2124.8" N34°2123.0" N34°21'320"

GPS coordinates

E126°40'39.0” E126%4041.1" E126°40437" E126°4046.1" E126°40486° E126°40503" E126°%40593" E126°40560"

Altitude(m) 248 251 265 272 280 287 314 328
Aspect(°) SE SW SW SW S SW SW NW
Slope(°) 15 17 15 12 10 20 20 20
Number of species 19 17 17 14 13 10 11 13
Tree layer
Main species™ Qa Qa Qa Qa Qa Qa Qa Qa
Density(trees/ha) ~ 1,020(640)  920(780)  1,680(1,600) 1,720(1,260) 860(560) 1,140(1,020) 1,840(1,640) 1,100(980)
Mean DBH(cm) 20.5 19.1 13.8 14.8 21.0 21.3 16.1 18.9
xz&ggﬁ 12.0 15.0 12.0 15.0 16.0 16.0 16.0 15.0
Basal area(m’/ha) 37.2 28.4 27.2 32.8 34.8 45.6 41.2 33.6
Cover rate(%) 95 90 90 95 90 95 95 80
Subtree layer
Main species G G G G Gj, Qa G G G
Density(trees/ha) 520(60) 380(40) 380(20)  1,520(260) 1,380(480)  600(20) 1,200(60)  700(40)
Mean DBH(cn) 9.5 7.0 5.7 5.0 5.1 5.9 5.6 6.2
Mean tree
height(m) 5.5 6.0 6.0 6.0 6.0 5.0 7.5 8.0
Basal area(m’/ha) 4.6 1.6 1.0 3.6 32 1.8 3.2 2.2
Cover rate(%) 45 40 45 50 45 20 50 50
Shrub layer
Main species Qa Gj, Qa Qa, Ej Lj, Gj Ce, G G G Ce
Density(trees/ha) 9,000 8,800 5,800 2,600 5,800 3,400 4,200 3,600
ﬁf;ﬁt(ge 0.8 0.8 0.8 0.5 0.8 0.5 0.8 0.8
Cover rate(%) 30 30 30 15 20 10 20 30

* values in parentheses are those of Quercus acuta
** Qa : Quercus acuta, Cj : Camellia japonica, Ej

: Eurya japonica, Lj :

Ligustrum japonicum, Cc : Cinnamomum camphora
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Figure 1. Process of Flowering and Fruiting Q. acuta.
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Figure 2. Mean DBH growth of the sample trees at every
S-year periods.
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Table 2. Characteristics of fruiting among crown position of Q. acuta

. No. of
No. of Length of - Diameter of No. of leaf  bearing No. of acorn Total Total
Crown mother mother . of
., mother per mother branch per per bearing . no. of
position branch branch branch branch mother branch bearing acorns
(cm) (mm) branch
branch
Upper 349 b(122.6) 12.0 b(1.0) 6.5 c(0.1) 6.4(0.5) 2.3 b(0.1) 1.8 ¢(0.0) 747 b(247.0) 1,312 b(422)
Middle 54 a(6.8) 9.0 a(0.5) 5.5 b(0.2) 8.0(0.4) 1.5 a(0.1) 1.5 b(0.0) 77 a(6.8) 115 a(10)
Lower 3 a(l.7) 6.4 a(0.4) 4.8 a(0.0) 7.9(0.5) 1.5 a(0.0) 1.1 a(0.0) 5 a(2.6) 5 a(3)
. 'F-test 0.027 0.010 0.001 0.098(ns) 0.006 0.000 0.019 0.016
significant level
* Values in parentheses are one standard error
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Figure 4. No. of acorns/tree(Y) allometric Equations of Q. acuta (Y=aX").
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