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A study on sprouting of a young
merchantable pitch pine stand

Tai sik rark*

Summary

(1) The objects of this study are to
ohserve the possibility of regenerating a
young merchantable pitch pine stand by
sprouts and to compare the growth trend
of sprouts with that of seedlings of
same age grown under the almost same
circumstances.

(2) A plot of 2) year old pitch pine
plantation, i.e. 200 trees on 0.1 ha of
average D.B.H. 14 cm was clearcut at
2cm above ground in April, 1945. By the
late spring of that year sixty per cent of
the cut stumps had sprouted.

(3) Fourty to eighty sprouts were fou-
nl on each stump (maximum:412 sprouts)
at the first, but many of them had grad-
ually died out leaving only four to five
sprouts per stump by the time of three
years after cutt'ng. At that time only
one vigorous sprout was left per stump
by eliminat'ng the weaker ones.

(4) The sprouts, as they grew, started
to cover the old stumps with new tissues
developel from lower part of sprouts;con-
sequently forming new root systems
frcm the base of new tissues, and they

apreared to be ceedlinys. When the age
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of sprouts was thirteen years old, the
old stumps were completely decayed
away and the reproduced stand from
sprouts was averaged at 9.7 cm in D.
B.H. and at 5.5m in height.

(5)When the age of sprouts was thir-
teen years old, the sprouts exceeded the
seedlins in both of total present growth
and mean annual increment in height,
volume, D.B.H. and basal area, but the
seedlings btegan to exceed the sprouts
in current annual increment of height,
volume, D.B.H. and basal area at about
ten years of age.

The rates of increment of the seedling
in height, volume, ect. were larger than
those of sprouts except when they were
one to four years old. From above facts,
the following may be concluded:

(1) In regenerat'ng a pitch pine stand
by sprouts, the lower the stump helght
the Letter the result.

(2) If no light limit exists, regener-
at'ng a pitch pine stand by sprouts is
well possible even at the age of 2) year.

(3) Pitch pine reproduction started
from sprouts exceeds the seedlngs of
same age in growth under the almost
same circumstances until they get ten

years of age.

W g %

2] 7] e} 2} F(p'nus rigida Miller)e] mige
Hode drEA e g0 b ez dhst 35° o
A 457 Atelel] whe] ‘EVISta glEwl o] A
F7b AEE AA fFedgd H& Eoq9
A K] BERE A L 19075 0] k. 1% 4
f LLEe) el EEH o %3171} 40d S & g
1 AYRE ez o g A ks

3 9EAE B4 . SHuHd Al

—22—



Ao g ¥

e S (Exotic species) 7h&vel] 4
Bl ehh bR wate) obzbs] ot ol H

B Ababeba ulF) WA R fiRRS)  Shuleb
I A A=, 2o ad T e el 4
4 Abehs Wle 2o RERY gt

E e I P b S C R TR
b 2y o EaEd RS fo) s su Ty
& el Seha ekl gp am o 4
= st e RdlA = A kgt
obil el Aol 4 = & ek, 7hu R
Zbgo} Al @k o) b}l wtell s
phel RIS AbepA ZobE el 2l ehart
Tk ROk SO RS e Rbke e (B9
ty 120p8) & Agbasle Mre BB
shet.

a#gtel el elr o2 pREd)e]l iR
ﬁMfdg —e 2 s gk, o H

o] 7] 7| Mayr(l‘JOS), Dittmar(192)),
Ilhck(193)), MEARFER(1932)4 =gt Hsh
o FWEPHEAE BT otdel el &
pael ®l 7| e Rkl A = RSERet = ub
o] b, ol zrol PRAEJ) =h<|welwl BEIESie] iR
sheb 2l f5E P fEhe = A R ueget
zhol Hhle] PUESE LK RUESE w2
Az B o #ES ol =k e B0 st
o WEds fenz b SET S Bkl et
AEEe fhew o Wil Bistd A
AFEOEE  FHgell A K SR RS
ERE PHRR @A A = g ok A=t
zo YidEEme 128k e
Bip kool Bigh GABRol W 1 BUERS) MR
% 1—4ipel] 23 5 Aojuz 54 104 ke
DLl WAIEATT S WZEelY WisFUUHe) Wik
PEIR Y 1 RETS MeEs A e EEAE A
ojel, a2 HEE 2 ohauTARe W
o] feal MR TREMILE S EWINCl A
1*1 WSt [Nl R WA MoK

FTIAGES MEtely] Hete] PaRL1945 A
-e—a PRAELSSI4E A A /NHELe]
WZEH o] Bl 4] WS EolEst el il
S e wma o)A 1 HLE TWEstnA g

G R R R P St el R )

ok o] E

gl 7] ekt

B WERA

9 Aol BEHIFES BT fHife] oluy=zz
1& WIEHYel & Aoy sl ® Mgl 2

Gt fleba g moaag *"Sdiw 3501 Q-1
ﬁ&' etz 7k PR EREE R e X
o ARE ol da Tl ek g e
% 5 VRS & WM
Aea AE Aolmz 7
e ftene s kR
g gz A o) o},

Pl mly

B RS KM S (R
St Sluewl o Wi # 0.lhaelol JiEe
HiAol Fhrhel, WiEe WY Moy 44
137 P 408ke] o IR G TR e] 9.7em
Sl b vt o] BiFAERE
= RIS el kA Qe fkme
Bl kRAS] ARAr-S 204pel Y m PO
o] ldem, FFHyfipkEfE] 18cm, Hipis 1lm
b, RS Eeolw il 20emy =, 4R
HRET) RBUERTES AR 200104E 9 =
RAs] & PIR12454%: of ol pikkel A ¥
W WHL eSS MR Y oy
&2 fy 60l EP EA o b {RIREEEY
ekl 4 g BHIES) e - w}ol ok,

Fiyirge 2 1R 40~80 1Sl o 7bp w
o] il A= 412FH7 A A4 9 EA )
o fEbel BT PIHE 2T B
--fpe] A nbgell = ow BN BURE] O 4G
JEska HfZel WEME S5~8{HY Wil JE:iR
Heigab bz ek, gk nkHel A vbilel] w
epA AfZol wwyl Wi MikE  EILWTESH
a2 LpapkEs 4~519) B A etz 8l R ek,

Sipel A% HERT WA 1psthe
o} B L Prges) W ElGh. 2% 6,25 3idie] o
o thA} el Fot EITEE 4 abo] a B
b Wk che] fy 408:e] U U Bk bk
uke]l A s Y e n® kS sty 135HY
FENEE RSOl RR. B AR Gre) 10R
of A WIIELEE RRje] REETEt R 4t =
PACLO57 1 8 Holl BIFEHAT O FEATHA S
dgo] 3l A A SBRE T b RERIARE D She

5.0mo) 3l =,

R

rbl d

—_23 —



LR AR T

Ho! WETH

1 ARRES WESYEY 19 BFEE
9 Mok fidel 130 ek, B B E
Tkl ERel WM ERF Hed
ow @ S 47l Mot MEBENE] Az
Q& AELAC kst MED 2L 449
Fok 288 R4 R WEBHAE S &
RHECE Sl . T EemE 7S BB
Wre] & felETolA Azl shobat B
A e 2983 ¢ kTFUdens R

fRE BRTbaell A 3R] By ARl
o4 Ak TE EHS MokE: Bedzlol
22 fEshA 2oty Emstatas @4 o

Aot Kl ERMRE Hestedd =
aE] 2 oEsh dleeleta g At

e = Al ¥4

(1) gseTiE

ERE lmife = stz x AERTENES
BECEm 23 kAT ek ik
tRalol FiNshe] PR E S (HM) 4 .

o] o)A L AAL 1Y 1~5% T BT
RS 13 =¥ Height®] fRE s, Dia-
meters 1,2 ]},

Q4 B B

Smaliani% /&< (ERsl A MBS M
ohg B MR EE S WE s AR
BHE RS o kel st i3 2 FA
e FEEREGELEDS e o &
o BIEE JHAn AERHERE 194 196~
21% A gdeh.kl %29 EEHEHTA glol A%
_H-h_ 190

B P="p Ux-Tedl fRkska MES e
- V- 2% .
M B mae P=y | x5 el kel

#4 3 BERS BT Ao, g3 gr-

“aph® gl bE YA MRkl U MeRSMTmERY

o] FE7t A Henz AL &% 10
1%, 10001% 3R-& 10000 2sh 4 1A elmz
FYHUERRS BEE graphol 4 ¢esiy &
gragrhel] uehdt #{Eig 4 grarhe) A6
2 upojol &Aoo,

H=Y50
tD =2
-4l
2
{ez
iz
fge. A0
Siscionem 543270
azn (da2) {383 asn adan
SProut Mot SPIOUE N2 SProut NO3 Secdlig [.A Stedling w8

—24 —



el AT Hrol WiTEH

SprO’thQ] ’;’:EE‘T &(No.l, NO.Z, N0.3£] z{:_‘ud‘)

) Wi # XY
-<. »~ - - - T T (
WA EEEICREER] Ry L R OWEAR L Rl |
fmyy L (my (Y rmts (m#) (m#
- I ' - —_ - - [ R S
1 0.45 0.45 I 0000004 0. 0004
0.4¢0 102 0. 000267 02
4 1.6 047 i 0.00081 0. 020203
0.487 | 26 | 0., 091970 44
7 3.32 L0.47 [ 0.00402 0. 000574
0.403 | 12 ! 0. 002120 29
10 4,53 0.45 ' 0.01038 0.001028
0.313 | 7 €. 002470 17
13 5.47 | 0.42 001764 0.001557
(1B | |
3 5.47 i . 02225
(OPR)
I i i iy
o RUFLAER RS 2 0 B
(cm) ; (%) ! (cmy ) E
S S L U A
1 0 P 0 | 0
)
4 1.40 0.35 0. 00020 | 0.000050
; 1.09 36 0.000513 | 53
7 4.67 | 0. 67 0.00174 o 0.00024
b0.78 13 0.000723 26
10 7.00 0. 70 0. 00591 | 0.00039!
0.58 7 0. 000700 ! 14
13 8.73 0.67 0.0 601 P 0.000462
(1B) . |
13 9.67 0.05735 |
OBY ! !
gz, 2 Seedling iz IZ 4+ 45 (No.A, No.Be] 7))
e i K K
E"} 4 R A BS |k AT A l BT ‘ e 233' s ‘_ - ' [ /_ -. --: / ;,- / r—-.
WA R =LI.’~’.".['.1‘<; PRI R J.‘.ET‘ I H 2 (L i F o 1 ¥y At
(m) (m, ] fm) (%) (m?) I (m*) (m#)
' ‘ -
4 0.78 i 0.195 f 0.00001 “i 0. 099002
0.473 61 L0.000453 67
7 2.20 0.314 0.00131 ! 0. 000187
0.483 | 22 [ 0.002183 48
10 3.65 10365 0.00786 | (. CLOTEB
0. 407 11 [ 0.0°2%00 23
13 4.87 0.575 0.01626 | €. 001251
(B, 1
13 4,87 0. 02203
(OB) |
B TR ‘; Bl i it i Kt
J:_ A o T T
I Y S AL Wk g | MR R | Ty s
(cm) (cm) (cm) (m2) (m2) (m=)
4 0 0 0 ‘ 0
|
7 2.4 0.34 0. 00¢43 L 0.000969
1.40 21 0, 00599,
10 6.6 0.66 0. 00347 0. 00347
0.67 9 0. CeO797
13 &6 0. 65 0. 00550 000451
(1B
13 10.1 i 0.03893
‘OR: | | !
- 25 -



2} ¢4 ‘4—r 7ol J‘*%Vﬁ B
g 61m
5 5
i N
3 3
2 :
1 1
(Ix1) (Ix10) >0
Olf.‘lﬂﬁdeﬂwllElﬂ‘j016313678910111“3 0 1esf58idvoncn
qagy 3883 aan  gLes (Ig8) S2E3
H n &r AL g4
{T—] o jpg
6im? (3L
_ u
S50 - 1 13
]
b B ~
7 .
J b 3
5
¢ ] £
3
{ ¢ !

.. Geti) o (1x10000) — (4 1000)
OIS T T TR 0TI I T i RanDh 0 T 3Iii i ihacs
o5y 3 858 (Ja16) ©Ye0 (15 11) 8843

S Jchod M AHIFESE T A5

EIUUT0007 ?
0 P (&3 om
i — A i .
0 e FHTEY 1 " 1
g 12 “ y
¢ 1l §
7 10 1 e
¢ s b
5 8 y
g 1 2 .
3 b 3
¢ 5 F
1 x1) e 4 C1x 10) ! (12 10)
Ozcaasmssmnun 0 124345678 % 01KD O 1esas ety wur

(Igl) £83 813) PUes (Jalhy &FES

= Xl 74 AH XEEF 2 ¢l

QSJ,TO 000 Ly
3 3 ¥
"l — e " "
o) oo WA 5 )
B8 1
1 3 13
U i
12 J R ¢
0] - i
] 4 b
8 b
' L !
L e Gxig  f
0 Tesastes9buen 0 1e3dss6T83mines 0 ltJlSHajralucu

(Jeds) 583 Jan)y 2¢435 (gn)y 828%

{I x4 ,m n 2k :LA!P

__,gb,_



”I 714‘*‘ ﬁ’?’] ﬁ:'ﬁi i
e
», 8 . i
wl — FYIy &)‘5 o
bt 5 5
v 5 %
& |3 3 )
I
b ¥ b) %
& L4 ¥
¢ !CJ Al i
o ! [
I " . i { )al
0 T 83 b s mhENY 0 12388516500 aD 0 1ciiscTdinuni olzsn:au:mu;uﬁ‘
() #1837 ey RuoS i) &35 5 oy EBlees
¢ R v §
ST ET
A Folol 3L WiGh e el A gk e
i ekl EIRETES 7] 4 e e 3 el

7&5&5’*]‘1 = RS dreld] wlni: W
Aege kot AHRRE {
KA nﬂ%‘fufﬁ?
o} fE--skA &R i 30\/}11‘:_. A, bk
1,2m&E  ghAlo] = Wb PEEst 79
u] %3 7}?’}2-‘} 'Hé'l #ir ] 7]'77I'Ul N
T Bkl A o ke WiSEE #grksholchan SF
Aoz “]—'ﬁ"‘] Hop =i & ;ﬁ:moﬂ 7}
7 Al ﬁﬁ*"]'-‘;ﬂ of WisFEHrE shad s F
cdvhe AL BbG R 4dE e E
A sy R
FiEel HDUET 20cmel jebkel 419 #IET
Hne S gkl oyl 1y 22~ 240l 4] Al v}
-'4 Vol AREEY BEMAS A Al

w] e A iRk g Bk Edl E sAs e
IR T TR A S A 7 B ok 1 e R
2= JisEetgl o, 3 22 BHREMA-L H
ELE Y Alze s HAA sded it
Al WiEE Behe Aol A vk iy HEet
B A BEE oke]l HAeld. g R
WiTE i AR & oF <) {RIgab i 15T WS

Bk et sh=otE fkke] 4‘11”1 ol Wi
gl EShee AL dofiba @gde
& e eb. Wik %;?J?!rlmﬂ‘z’}ﬁ%ﬂ A ekel
BEshed 5 pbkoh e Ridghebe gt
< yige i ERHbm R defrla] S

(12
(18],

oa)

iU R

CfifEe) 22

phR gy
SRR

i i

(Qini N

27—

23)

i R

o) s,




A7t KA HEEH

(28], 20) WiHEXKERY  Hkel BT
SEdel Bl EARRINR

Q= HEenz P4 gl 2 ot R
petealo] =) el WiZFHER] A7 Hlet

Edele el
ttlecet H.A. somesfGrF 1960485
Journal of Forest ;= 4 #&8k Lobl-
olly pined) ®#HEWXBS »d BEYEE7t
T-#(Cotyledons)®] friEy =t Y&=ol= B
3ob grkstaA oo FEEME R o &9 |
A A2g BEFEF BES R R o]
#Hak R s FdE doieA:
s = o)At WHIES®EKY 7] shart
o gty ptkee] W HFHEBS 2
Yl S wiiv 2 Fol 2 & i k3em
ol A4 & e st Wit BEd s
sl el Hm 2 UiEriEe]  TUERTEY =
G E AdA e EREALAN HA ¢
o ng 77 r—}/‘LH’"S’% gt TR E
o}e] BRG]l =tz WIFEENEE do2 o
Bigsl Botok ‘%EZ& °] gha A Zekt.

o] 7] eh AU @3RS ®a o8 BEEe
HEERIT 4% +EY unwiniKE(19C5) #
FEgerkaee] 3.8%¢ AuA Ed+a sgn
Ilickik = BrnFfR 5~15cme #53el A 75%
o WFREAS 9T HAFERD K 24

kg b o BERE REE 55%9 &
Agdrtm glord o] Fe] FE ol EES
7141 %7!\‘04] #Hill A HEEAe ol =
S THEE RS kT T2 o8 B
e;Hf-Oﬂ whEiE o] AR 444 MNERT HRE
b &ziel et Beb, 2y o] 59 —FE

e Aplpol v EHEECl ad BEiFEke) Mk
el Zlolo fEAK™E MgEsrift 10~12cm
Byrrl MRS A WEd Aelw
I FHg 3 Mayritle 10~ 154474 = A5
@ WO BwERD G

Al A A Mok gikabelel 7hel
Apfe] 2048 ArmbgEnEere] ldemdl ¥l = AR
Hsta 6029 WiFEAEE AR
wa o BEEERe] HE:E slelglAwt %%
3] FeHLe FAE &g YA LK
B s eg £ el Ao A
gk, mBE 0.1had] ABEWELE S5d H{k
s Ealeln] Ritle] Jor-S Mmiste of
BiEpme] el eh. 7] Shant e HUBYEE
Foorer JegRg kA oA kst gew o
AL 7 bR BidIntolerant syec-
ies)o] 7] o] ct.

ok W MoK BN SERRES
Foel ol BE M WEEE RmeimtEe
ES B A WUEEHHAORY (4B & (total
present growth) ¥ ZFE#tgEfR(Mean Ann-
ual Increment)@- —4gkol] 4] 134240] & =
A EEHE e RArel SlAlul HE4EAEER
(Current Annual Increment)-& 1044 &
Bt A el 8] LM Tafirel o)Al = ¢
g, B 1040 A GA¥E e faeae
ERe] 2E oA FEMmF B A
et ol vh, o] LRMREe] Yo x MR
o b pUEERET FUEEREY deA =
154p0] Ak ki AR ez woleh,

ol A& WidkAlze] 1048 §ygeshel L IR
of ol A fkfEe]l wEAgE 1 Difgd =
gk AbebA ZEta Yl ehw A S kRS
Zle] e,

Yie kel of Yulld] R4S Tyt
wh A& WiEEE o) w] FEIMSHA ™ o 9l KL
WHREFE FHT H0e s ERTA o
vk Gpg et vl Y] FAEERELY — 8t BEaE
Aol =elA BHHERMEA A2 S BRet
= kel flelA e kel o waA R
w deshe] EEREY) 4EL Pl o1y |
Frt T BEL A ESA LR »d
Alub 4 ~5420] 2 vd KIS BEEI HEE

3

ri

<

rlr Iﬂi} E

«Jm

— 28—



2o kT 5 o)

Wiz F

FEAE FEr e Rkl A A AgEel wlehA
22 1048 fithel A e = WiEEMORS] 4B
Aok A s e Aeg Wejalrh, WIGYLH
M»/l@l Riiacghvbebde] yigpe] Al &g e
SERs] B tholl = MBS A EDEAS LR
Mop ol aickastyl ol A2 ll'uﬂ Y4

PePE=: FUERT R3] SrndErEel sl 4] 2
E ORPRIT o b A e Gz HEEE A
BiZa dotof A o] .

BDRRIN: G Mg Bl I T W S S N
LR ﬁfﬁm. TRt el
llJIH\il\ I e mEE ]l zbell: 22 EWR
2 g "ng}-—l MRS AL .
2) R0 FTrnE(E Yem?] =) 7] b4
Lk H\"(O 1ha)-{- HkRe] o]
of kg g 60779 WiHHRERS
3) —EE WA RN ) ~ 8" ‘\ (u i
412)9) o+ fifR B R SEShR hol 3
fpe] Flulel iz — BB »5{5&1;&—] h;;-.y}
k =H 1'43 B 2eik Wi—Ft sl

2 cm 6}
o 19},

e

iz (.nr—ﬁ» i abol) vl eh A REFHRELR 5
0 A 2e flpmes 940 METE [
ﬂ~'}°ﬂ A2g ek ks e bW TR

B Qv Gl 135r~°1 A
off 3= J*FH‘EH&% iRl I S PR e e
iR Wy Mok AU iRe] 9.7cm
(0. L D)FHEE7F 5.5mgl ef.

K

5) WSO ARl 13434l o]
MR e is W nitisy meERe F
LR 1 el] ”l‘*‘ A 'J/J"U‘{'+"'/1\‘0 T EAR
Wate] Rgwel] red e diiAREiR e 1048
4 RiESHH 'f{tuﬁ} °”I.u. U R 1
I~44pn) & BRI 2E I270] A E 8]
A A T AR B e 1

DUEel] fRote] w5 ababe] diimara Sk,

D 27 sk Wi el slel A Gl
o ol ibimel sFab-EFH el F

2) Fora ekt wrew el shabe
(204p4) % 7] B A Y= WAl kst

3) g gy HrdbadTe kRS
1097k A = [W—HIFEY fEpie ] 8

i85k =
B AR

ISREES AT
)00 A1 M

—f201302)
il (R

el 7] 1:]— A L].-Y,‘AQ]
o) 71 e} o} -9
=L 1629)
338 - JUETR A38~499 (1943)
4) Donald Bruce and Francis X.Schumacher:
Forest Mensuration, 374~383 (1950)
5).H.H. Chapman and W.H. Meyer:
Yorest Mensuration, 293~3151949)
6).1.C. Belvea: Two new formula for pre-
dicting Growth percent, journal
of TForestry, 57,104 (1935,
T e 0 EBERY WBAMMY Aid
Shel, R 8,20~64 (1937)
Sy MIAT® ¢ H R WA h, Hom9, 1~3171938)
0).8. little and 1L A. Somes: Sprouting of
Loblolly pire, journal of Yores-
try, 58, 195~197 (1960)

YRS TN HES Mem £
B2 URdAEH MR E FHHCEAA £
Baol A o2 [AiFe] Mol Asl #HFw I
5 En’]" & FIEBET HAlste i

et
Do E RIS BOES 2R
TS Mok iz bRl

M & '/J .% WS oA Sl HIE

Woaa oo e MEEmsy H%
B fek miffe] AW S-E b mRsRE
Zra T‘u jule| BRcls i) 2l e «H‘lz"}‘?EEP EAe] s
Aol A ErEel khars Ol 2
o2 fERlEE BRTe] = Y ‘] =
FLETol Al MIFMIETE  mssled TS B
Woka sl e webA o &rrieh GRiEED

—29 —



