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Studies on the Productivity and the Productive Structure of the Forests

1. Comparison between the Productivity of Pinus densiflora and of Quercus
mongolica Stands located near Choon-Chun City.
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ABSTRACT

A comparison between the productivity of the evergreen ncedle pine(Pinus densiflora)
and of the deciduous broad lcaved oak(Quercus mongolica) stands, which is located near
Choon-Chun c¢ity, Kangwon dist. have been established. The pine stand had a stand density
of 938 trees per ha and oak stand had of 638 trees per ha. The diameter at breast height
(D) and the height of tree (H) of each tree were measured in sample plot of 800m®.
Twelve standard sample trees chose from the sample area felled down, and then weighed
the stem, branches and leaves separalely, according to both the stratified clip technique
and the stem analysis. The vertical distribution of photosynthetic system was arranged
effectively for high productivity in the productive structure of both trees. The allometric
relation between DPH and dry weight of stem (Ws), branches (Wé) and leaves (W) of pine

were approximated by log Ws=0.6212 log D*H—0.5383
log W&=0.4681 logD?*H—0.7236 log WI=0.2582 logD*H—5. 1567
and those of cak were approximated by log Ws=0.5125 log D2HA-0.0231
log Wb=0.5125 log D*H—0.3755 log Wi=0.8721 log D*H—2.9710

From the above, the standing crops of pinc and oak in the sample area were estimat-
ed to be as much as 38.83ton and 48.11 ton of dry matter, above ground, per ha,
respectively. Annual net production as the sum of ithe biomass newly [ormed during one
vear was appraised at 12. 66ton/ha-yr in pine stand and at 8.74 ton/ha-yr in oak. The rcas-
on’ of high productivity of pine stand compared with oak might be resulted from much
more about 4 times of the amount of the photosynthetic system, but less non-photosyn-
thetic one of pine than those of oak. To increasc the productivity of the forest stands
investigated it was necessary to make densly a stand density, to be abundant in the in-

organic nutrients and to preserve much water in soil to conserve the litters.
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Table 1. Soil characters of the study area
Kind | peptn of [ [FH] N | P.0; KO THO
stand| S°il 5H,0)| (%) [(ppm) (1g0g) | (%)
Surface 6.2 0.27] 10.60 6,93 15.1
Pipe |10cm depth 5.9 0.11 9,56 9.55 16.2
20cm depth | 5.7| 0.28 7.47| 4.25 17.5
mean 59 0.22 9.2l 6.91 16.2
Surface 6.5 0.06| 25.90| 15.80, 21.7
Oak |10cmdepth| 6.2 0.29 17.54| 17,10] 25.3
20cm depth| 6.3 0.12 12.01] 8.04 25.8
melan 6.3 0.15 20.62| 13.65 24.2
#écach value was determined three times
repeatedly.
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Fig. 1. Climograph of sample arca, which is
from the data of Choon-Chun Meteorolo-
gical Station located about 10km apart

from the area.
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Fig. 2. Productive structure of the reprcsenta-
tive single tree of P. densiflora (left)
and Q. mongolica (right). F means phot-
osynthetic system and C non-photosyn-
theticone.
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Fig. 4. Crown density showing a part of sam-
ple area of Quercus mongolica.
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Table 2. Diamelcr of breast height (D), sq. of
diameter (D), height of tree (H;, D*H’
and dry weight of terrestrial organs
(Ws, Wb and W) of standard trees of
Pinus densiflora.
Diam- et o peprcight P
D) Ty () ) | "W |
cm m kg kg kg
19.4| 374.6| 13.2/14989.6 5b.45| 12.57 5.56
17.4| 302.6] 9.872961.6 52.92 9. 06 3.82
16.2! 264.4] 11.02805.1| 33.10 8.47 4.96
15.6| 243.5] 11.12717.6| 34.17 8.26 6.12
14.0{ 196.0; 7.9]1553.9| 30.41 6.53 3.92
13.2| 174. 4| 8.61504.1) 24.35 5,17 3.82°
12.2] 329. 4| 14.74845.1| 47.90 8.70 5.03:
12.1) 146.1] 5.7 833.9] 18,92 4.64 4.10-
11.2| 124.4! 8.4(1045.8/ 23.41 2.50 4.92
10.4| 108.1| 7.5/ 804.8 17.02 5.75 2,96
8.0 64.0| 7.5|475.5 11.56 3.54 1.13:
5.6 34.8) 4.5 156.2 6.30 1.29 1.03-
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Fig. 5. Allometric relation between weight of
stem (Ws) and D*H per tree in Pinus
densiflora. This relation is approxima-
ted by Eq. (1).

log Ws=0.6212 log D*HI—0.5383 (1
log Wb=0. 4681 log D*H—0.7236 (2)-
log Wi=0.2582 logD*H{—5. 1567 3

AHEAA 42 £
Aol EEEREEEE

=2 D*H~Ws, ~ Wb @~ Wi
#4% 0.6212, 0.4681% 0.3582

olgdel WMEE @ 1504 /ha)e] S 4 T
Pinus rigida¥]l D3H~Ws, ~Wb 4 ~WI Aelsl
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Fig. 6. Allometric relation between weight of
branches(W?&) and D?*H per tree in Pinus
densiflora. This relation is approximat-

ed by Eq. (2)
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Fig. 7. Allometric relation between weight of
leaves (W{) and D®H per tree in Pinus
densiflora. 'This relation is approximat-
ed by Eq. (3).
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rigida®t P. densiflora= filfzo] vl 2 a3 D*H~ Ws

AFels] fREAL o] @YW Aez gl

w2 grEEfie] AL, Abies sacchalinensis®] FE%

AT RlE &4 0,919, 0.928 2 0.8510) gl = (Shidei

et al. 1960), Cryptomeria japonica®] 73X 0.95

—0.97, 0.96—1.18 ¥ 1.03—1.21 (Tadaki et al.,

196N =2 £RES P. densiflora 1l iz & 3¢

S1ge.
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ARRNA 42 EHRERFRMT4 3§ DH~
Wi Aol A& 3r& wlsbl sl olRA-L DeHe| i
A wheh EE(WHY Biob fiEY |t Ades
A& Bkdtel. 258 Piaus sylvestris #hde 2048 7
#1(Ovington, 1957), Pinus densifloras 17—18%
Hi#ge] Murayama and Sato 1953), =2®lx Pinus
Thunbergiit 10& Fij#d] (Kabaya et l., 1964) &
SR FESlm oo ¥y ZERol ¥ =4
A —EEE g et FERY ANTHKRE HEE
TRBUF A2 AoR Mol EZER] Hel FEa
Liggel] gl= FRibelztz 4125 ch

Fiikal Fikd el AT ERIAT (20X 40m) A
£ BERS HED &R, Ws 2,150kg, W 622kg,
Wi 355kg Lelm Wi 3,127kgel g, hathsl BER
o] HESEfEE Ws 26.87ton/ha, W 7.77ton/ha, Wi
4.19ton/ha .=l Wt 38.83ton/hae] 9 c(Tahle 4).

ARG A M P. rigida?) BEEL 76.74
—88.18ton/ha (&, 1971), New Zealand?] e
#ET P. nigra’= 68ton/ha (Wright and Will,
1958), olz-& JEHel #EHHel9e w& 165ton/ha
(Ovington, 1957), A P. sylvestris= 92—158
ton/ha (Ovimgton, 1957, 1966; Ovington and
Madgwick, 1951; Westlake, 1963), P. radiata:
166—304 ton/ha (Will, 1964), = wk& @{hE o)
T A, DS SRR ERE Ee 22 8§
FEiad Zeolx gl oldl o] BAEREe] <& HHL
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Fig. 8. Allometric relation between weight of
stem (Ws) and D?H per tree in  Quercus
mongolica. This relation is approximated
by Eq. (4).
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Table 3. Diameter of breast height (D), sq of
diameter (D%, height of tree (H), D'H
and dry weight of terrestrial organs
(Ws, Wb and WI) of standard trees of

Quercus mongolica.

Sq of | Heig- - Weight/Weight
Iéfé?l diam/ht of D g\ff?tght of bra-| of lea-
(D) eter | tree (Wi{n nches | ves
(D3 | (H) (We) | (WD)
cm m| kg kg kg
25,5] 649.2| 16.2|10517.| 144.12| 17.65 2.70
22.5| 504.2| 15.57812. Oi 140.23 9.98 2.50
21.0| 441.0) 12, /|5600 7 86.93 9,72 1.91
18.6| 347.6; 11, 9l4130 5 81.27 10.01 2.10
17.5) 307.2| 10. 4i3200' 0 57.54 6.34 1.68
15.8| 248.6) 9.82434.3 56.79 8.27 1.03
14.3) 205.4| 9.9.2032. 5 42.18 3.07 0.45
13.2| 174.5] 13. 8’2408. 41.01 5.10 1.26
12.2) 149.2| 10.7]1593.0.  41.60 4.06 1,32
11.2] 124. 4| 12,81591.0, 42.69 7.39 0.17
9.9 98.0) 10.7|1042.2] 42.83 4.20 0.44
8.1 65.6) 10.§ 709. ll 34.00 3.08 0.78
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Fig. 9. Allometric relation between weight of

branches (W&) and D2H per tree in
Quercus mongolica. This relation is
approximated by Eq. (5).
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Fig. 10. Allometric rclation between weight of
leaves (W{) and D2H per tree in
Quercus mongolica. ‘This relation is
approximated by Eq. (6)

log Ws=0.5125 log(D?H)+0.0231 (4
log W5=0,5125 log(D*H}—0. 3755 (5)
log Wi=0.8721 log(D*H)—2.9710 (6

A 20T ERHEEFERE 2T Abde 28
A DEH~W{ Atele =Z3, DEH~Ws ~ WbALe]
X o 2o EHE Jebdlvh. Quercus phylliraeo-
ideso| A DEH~Ws, ~Wb % ~WI Aol2] HEERE
{80 0.933, 1.381 g 1,381—1.703(Kan, 1965)= th
wralm, AP AT A L Rk Al wE A
2. ghelgdeh.

AT EEmPT20x40m)AY] HFE HEE®
Ws 3,372kg, Wé 389kg, Wi 88kg z8|lm Wi 3,
849kgol 9z, La e BWEE HEM= Ws 42.15ton
/ha, Wb 4.86ton/ha, W{ 1.10ton/ha 2]z W2
48, 11ton/ha ol g vl BEMEL] FHIEE MKl Castanop-
sis, Quercus-Rapanaca == Camelliakfdl A& 112
—265ton/ha wkx¢ FEAFEE ez ged, olME
o] #wEE 9,000—17,100%/hacl ek (Kan, 1965).
olwrel v EHEE 42,0007/has] Castanopsis cuspi-
data §4Hke] 4= 58.8ton/had] HEFES 7}A I ¢
ti(Tadaki, 1965). H#E=} s 222 §ERe

ol
=
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mepke] ALel Wi FEE Sk gAR Rt A AR ol A RS 5—10ton/ba-yr kel Ldrsled o
E HARES w4 45 %L BERL HET & = {Kira and Shidel, 1967), Betula verrucosas 7%
o8 A o]k, = 8.9ton/ha-yr, Alumus incava 16ton/ha.yr

(Wastlake, 1963)c) o). RIFZES] 4] 2135k #fidk
woE E B RS ERCA AER Betulaf] R =X Kira
and Shidei (1967)%] E=REIEMY #RY 82 ¥F

1) L2 filetel. ol A= MAEEL EREHEE =5 Soa

FREERS B8 A €5 3= Wk o & Al

Sk ~ B WAL &

Fiiksr Jiike b £ BHERS BT & R 7.‘7{:3] RS B W

MigEkEoE Fdn 1AL EFED HRE Table
4o jEaatdrh. £ Ws 9, 38ton/ha-yr, Wa 2. 15ton
Jha-yr, Wi 1, 13ton/ha-yr ZE)s. Wt 12,66ton/
ha-yrol vt Pinus rigida ¥EMHES H ¥ SR
{&o) 4.97—6.47ton/ha-yr (&, 1971)¢] 2 3., Kira
and Shidei (1967)el 2)3l= @EigmAe 2 THES
fidzEire 5—30ton/ha-yreld, B ¢ BER
10—15ton/ha-vr Aqol«) Zfsstedsl.  Ovington(19
57. 1965) = Westlake (1963)<) & 3tad P. sylo-
estrisS] iEgEE-o 3.8—20ton/hasyrel gk, ol iHIE
o 4] el e HiEER 12.66ton/ha-yrE o
2 oY oA Tk e DS W WAl 2 shfEel 4
eahis if»i—% Fmstach zHEE  REEHAE
HAEEES =A VEHEE MRelA ol i
EEEWES KRS BT JEHEASH, £F F
s BRIG—67)9) HeE I“] ’E iz ol
MaEis BT & 44 o] o

2) MEURH

Al WEER-S
0.71ton/ha-yr, Wi 0.46ton/ha-yr 2=
ton/ha-yre] g e(Table 4). #HEHT2

[

nl:

&1

)
=

Ws 7.57ton/ha-yr, Wb
Wz 8.74
of 2l 7hA] I

4

74 2@y diiEslel gglAlwt 2R figsEREe
12, 66ton/ha-yr, 4 21 THe 272 8. 74ton/ha-yr
EA B3 WrERck o 1/848 AL gg shgeh
Ovington (195a, 1957) 0] o] 5tel EES W—Huikel
A iEHE: Abies, Picea, Pinus, Lariz, Tsuga %

Pseuc’otsuga 2 ¢y} Betula, Quercus B

Fagus 54 [AZete] #]stel iy 2fF =& LIk
EETIE 2y r-]. wald ks & VFike A A

e AENEE BEsd mikslg
¥ REREY #iakd EEse
2T ikl 22

%) B 2
Aoz 47k

L

AR Jitel —58)

=t

.r]}l

FHEELEME o= ASddeld, BHEERTAA I
plg:d iV b AlZTET meld MREkEe] =L
whed FEAREGR)E A TSk 456 o gl
AT able 4732 25 auRd egEgESe] Bk
sl 5l = (Ovingron, 1935) #fi4&pEfe] Hoq oz #2
7w

] =
FENHFY £F(Pinus densiflora)el Az T

wmRgEEMe] MEEEe 5—30ton/ha-yroldn 23 (Quercus mongolice) B&EHY HEHE Higslach

Tahle 4 The standing crops in current and Jast year, and the annual net productions
hoth of P. densiflora and Q. mongolica.

Stem Branches | Leaves |Terrestrial

Species Idem (Ws) (W&) (WD) organ (W)
ton/ha ton/ha ton/ha ton/ha
) Standing crop in current year 26. 87 7.77 4.19 38.83
g;z;‘f flora Standing crop in last year 17.49 5.62 3.06 26.17
Annual net production 9.38 2.15 l 1.13 12.66
Standing crop in current year 42.15 | 4.8 1.10 48.11
gﬁffgﬁ'ﬂ ca Standing crop in last year 34,58 4.15 0. 64 39.37
Annual net production 1.21 0.70 0.45 8.74
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