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ABSTRACT

Site-index curves for Pinus densiflora Sieb. et Zucc. grown in the middle part of
Korea were developed from stem analysis data by a procedure of guide curve equation
=K-abt (t==0, 1, 2, ) and shown in Fig. 2. The stand density expressed as size-
number criteria was calculated and the relation of number of tree per hectare and
average DBH was presented in Fig. 3, in which soil fertility showed little effect. When
this is compared to Reineke's density standards, the Pinus densiflora stand ranks
nigh level of stocking density (Fig. 5).
As a measure for estimating timber volume, the angle-summation technique revealed
w0 result wider variation. Construciing hypothetical populations for appraising angle-
summation technique, the significance of iis application in silvicultural and ecological
research are discussed.
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Table 2.

of Pinus densiflora Sieb. et Zucc.
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Theoretical tree height calculation at different levels of site index

in Kangwondo district (n)
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Table 3. Average number of standing trees per hectare by average stand d.b.h,

in Pinus densiflora Sieb, et Zucc. stand in Kangwendo district

dbh 4 5 . 6 78 9 10 1 12 | 13 14
%'ha 9,000 | 6,650 5190 | 4,42) 2,770 2,230 | 2,850 2,540 2,270 | 2,060 | 1,890
dbh 15 | 16 17 | 18 19 20 |2 | e 23 24 2
s/ 1,730 1,600 1,480 | 1,370 [ 1,300 | 1,220 1,140 | 1,080 1,62)| 960 | 920
¢bi 25 27 28 29 30 31 s | s 34 I
#/ha 850 s0| so0! o0l 7wl 70l eso| 650|630 610 59
dbh 37 1 38 39 10 41 2 s | m 45 |

£ | 570 | 555 | 530 | 515|500 435 470 ‘ 460 | 450

__27.



FLAE Akl W BaErTRel hagd MO T SR otm = AR A M B0 el B
fiifiz ek Fig.3sb 3beh. graphel vebd Fi frals RHES LR A% 31 d W HHOT ¢

sl -3
e slez nyp 2 Uy o} 3.7l $1sh A 1lplotsel] ¥+3

O 1~37FHE A}elel] Kpfr FE o3k Ay 2y
- Moy woofik BIART) o }’:irl"/‘_ s Phal o vl
ol ¥} hui® el I FEEA S AN el v} wb S eyl 5@ s ha'ify TANKRER
%?]' 73;‘\'. RO @l A g kHE, S A (stand density)
EGUROTIA8ihol T BRI GAL ARG it &g Fell nqlnh.
4. B7ES] frfedzel cEpbal W gGCHIES KRR
Table 4. Degree of stocking compared with the local volume table by plots
Plot{112f3[4]5t6f?{8iQQ10{11
Ave, dia. | 1L | 15 | 25 | 25 | 22 2 12 | oM | 16
Deg. of | ! : | | ‘
stock, I 1.27 | 1.8% i0.82 0.7 | 1.34 0.90 1.23 { 0.66 1.23 | 0.91 1.09
SLRI3L BsETAel BABEA) 2] 2 el A ab kel Bi#he 1500
A 7 0 hewd HEEE (0 EERee) ehul ZENE A 1300
oo Bk, 284 Lemmon 2 Schumacher (1962) ¢ s
] F. RL mmon 3} T - {196 1200 t
rorderosa pined] e ghzl-3 o= ziejvh. o] 2l My b }
Wikl Fotel B BRI dled A Wil 1000 SN
Fiel Thel A PRl PUVEIETD aielis el ’('i;: S—P—
Ol
bl 5004 NN \\
c NEAN
i 300=<<
1058, N
P N & 20— AN \\\
=LY N
4ok = 10 nan L\\\‘
T SN <
< ? 4 3
o
i
3 30 o
o
?):m 20
- 10 N
: 10 40 30 1200 16D 200
2 ow T3
E 217 4, I)Ol’ld()r()aa e F Rl el A herd
& b oEfkARe] Beob Bt MG (Lem-
mon and schumacher). €] ]Ai 2LE]
Soo site inndex 40,60, 80, 120 =&l 2 160
1220 § S bl o),
r,. I’ig.4. Relationship between age and number
& 0 45 20 30 40 of dominant and codominant trees per
X , I acre in even-aged ponderosa pine
2y 3.0 koA ?~— v A B T stands. From above, curves of site-
hagel STAEEB2] B index 40,60, 80,120 aud 160 are shown.
Fig.3. optimum number of tree per ha by (Lemmaon and Schumacher)
average stand 'IBH of pinus densifllora
in kang-won provinee by routine site Fig.4i= Reineke o fEHWE On, hefifrz 8504
class. Al dglztelvl, o] mebsmel] glelA JGHES] HE
(%, good; ¥, moderate 3 © poor) 2 100% density 2 7 $ojr] o] K#EL ot YRR



o] #iitEel B WEEES HOaA JL Al
2 e Reineke o] ZA#EEY = A2 1 Kol v
Ea FWE O VEERE dolAn o] K2 wpells

LR e

olgd 23tol wrh. sbE YR WA

arabed WrE#ol vhebuk full density‘; Reineke 2]
e g wgl o oF 30%F welvl. & Reineke o] #
R 30% B HERHLY AN \01 TR E el
o ozleleb. of w2 W PEIRGETICE i G2 K

oleb. JLELLAIRAES W E Reincke
wod odlstsl e weleh, Figod, o
PR 2 iLEUE ARkl Mgl A 2l ghald)
7 FiFsE Reineke 20 2313k b=z (1AL W

2 Bisvh, 7H\1L WE A A
clglzbel g EHRO MO o) 2 R A ot

& 2l o]},

g vhehd 2
o) FrEILHEe 2

uﬂ-, -3;—0 70

16000 — =
- %\ I\ v 8al L
5000’“‘1“ N ‘\\3\\¥} i
1IN WY
g 2000 \\\ \
g 1000 AN
[+ % N x\ ARAY
v 500 NSO RRRN TS
g AN y
- AN N
5 200 A\
5 o o
$ 100 . C
g 0
3
Z 50 .
TR 4
d 20
O—2 "5 B 50 100°

averuge diameter (cm)

=% 5. Reineke o1 X &2 E=F. ] HH Y=
100, 80, 60, 50, 40, 30,20,10% % zZ2 u
aleb. b4l ()2 28l w x4 Hal 4
Z4bx Zlelvh,

Fig.h. Graphic representation of Reineke”s
dfnsity standards. Absolute full den-
sity is represented by the uppermost
curve, the others represent the cur-
ves for 80,60,50,40,30,20, and 10 per

cent stocking, respectively,

- 29

3. BEHAEMO 3 hTE
Aokl R WEE 4

ERE

SE0 BEET

hat) ©)

% glm
feo zbal o e Ao ni
RVH (S5 o

wh Yol

JiE ne

Hiiedd = odvb, olwt shufydoel] wiajos e p
a1 Yo oL

Fed- nom kel nf) snv) vl R noadvl
Aoda] ful A2l EA S T Az
LTS VY et KRS vbaivls
RS G (T (R Y K
spurr 2 angle-summation technique - He] 20 I
shir abob JAECE A4 :;f;u:mr;';al R
EIRCEIIARE Sr /IR N B S d B
B A ENAT " 22 ”'f Lovbeb
SN SCE l'-»"-’J epe!

k3 3L51 7! ‘!‘

?{'i:,ll u! ™

nesqel 792

13l A 2
yjrea A haukol
RO oo e glel Al kel

FAHTTE ot dvkm Ak b el

of WEE
L1y 1 Do,
B (n+ p ) b ( L )
o 8 el g ol s [Raksl 7 el
o1 D
B (e o ()
B (n 2) T 7
oo AT = 9leh

o Lé o) Mo nte ot
Haair s

(m)E vhebd o D 2 v
el Zlojct. o] Bi= hez}e] BOTBIAHL (m®)2 )
T& 9 e

whamo] o) g}y harko) MEEMEC ARXAQ A& %
] ol 3t ARl A Al et wbTglh. 2l

of 3. 7]
BT upBob BEEE 12en s vhA Rl Thadl 2m X2
T

o IEJishRt slel % ALk v

e eha Sha kel BB b

EER

el A5
A vt

&3k 7kl AR

R [V B V= R N B VA= )
YR OWCROMIBE S i Show | BB

2,500 | 28,275m2

1 ] 2mx2m | |
2 | 2mxim | 1,250 | 14,139m*
3 lz 83m % 2. 8‘3»1{ 1,250 14,139m°

o] 9jxr-& 7HA-E {LEGH
el ol g Wftskel 2ol A 4
o) 11.oemz Hleol ol el o] haz}
if:'/i\‘ﬂ‘-ESU} 2.6025 Sl ol eom ZEgEiTivE 9.8mal
Rl ol far Aojrk, Y MBI Ak chak 4]
gl dkfEs ehEatel vk, ol 33
mation techn.que o] )&t Joes Bl Ay o
Frr meleh,

aEd eolr FE U REa
FTAfio 742 b 39 Fa 2lEk

oF ok )i LHIMJ H* i
T el 20964 ) 71
dkA

i

thell o g angle-sum-
iz b

n—9al ]



TO R Al 8 angle-summation techniques]] 08 ke sk} FarEERHEE

Table 5. Basal area estimation by the angle-summation technipue on the hypot-

hesized red pine stand on which all the irdividual trees has the same

d.b.h, and height and are distiibuted

teces ha, The true value of basal arca, 38 275m7/ha. Sce fig.

in even spice, 2mx2m. 2,500

31.
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Tabie 8, Basal area estimation by the angle-summation icchnipue on the hypothesized

red pine stand on which all the individual trees has the same d.b.h. and

height and ane distributed in even space, 2mx4m, 1,259 trees/ha, The true

v luc of basal area, 14 139 m%/ha. Seelfig. 32.

- T e GEE ; P
no D 1 L < (n- 1)) Cunt. /n Biexe,) x (o é) Cum./n | Biincd)
112 2.m 18,0000 1500000 1. 5002 510000 54. 0000 13.5000
2 12 2,00 S4.0000 26,0000 9.0000 ! 90..0000 72.0000 18,0000
3 " 12 4.00 1 22,5000 210000 TLRTE0 31,5000 38+ 5000 14.6250
4 12 4.00 51,3000 315000 : 40,5000 54 0000 25000
5012100 40,5000 1 33,3000 ! 49.5000 53,1000 13,2750
6 112 Lo 49,5000 35,0000 58,5000 1 54.0000 13,5000
7 [ 12 AT 601 47,5265 | 53,8680 | 53.9811 13,4953
8 | 12 315255 ] ; 61,0304 54.8648 12,7162
9 ‘ 12 11,9360 | ‘ 68.27328 1 56,3501 | 14,0875
104 12 415837 ! 75.4152 | 58.2566 - 14,5642
i 12 11,8207 112052 51. 6856 ’ 57.6393 14.4148
12 { 12 51, 45,3028 0 11382 \ 56,1800 | 57. 3560 14, 3840
13 12 5601800 | 45,2226 110057 | 60,6744 577774 14.4444

12 60.6744 ; 47,2349 11.8137 f 65,1688 il 58. 3094 14,5764
12 58.0000 | 47,9712 19023 62,0000 1 58.5317 14. 6380

- 3 0 —_



% 7. HEREYAEA o3 angle-summation technique off &) &k hagh2

O =Nin iRt

Table 7. Basal area estimation by the angle-summation technipue on the hypothesized
red pine stand on whjch all the individual trees has the same d.b.h and

height and are distributed in even space, 2.83m x2.83m, 1,250 trees/ha. The
true value of basal area, 14,139m?/ha. See fig. 33.
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