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Comparisons of Biomass, Productivity and Productive Structure between
Korean Alder and Oak Stands

Myung In Chae and Joon Ho Kim
(Department of Botany, Graduate School, Seoul National University)

ABSTRACT

The biomass and net production of alder and ocak trees was estimated by allometric
method.

The productivity of the two stands of alder and oak was obviously different judging
from the rate of photosynthesis productive structure and vertical distribution of light.
The amounts of net photosynthesis under the saturated light were 2.31, 1.42mg CO,/
dm? - hr. in the sun and shade leaves of alder tree and 1.58, 0.84mg CQO,/dm?- hr in that
of the oak, respectively.

Total annual respiration loss calculated from the respiration measured at 25°C and the
mean air temperature for every 10 days were 13.56ton/ha-yr in the alder stand and 19.83
ton/ha-yr in the oak. The productive structure and the vertical distribution of light in
the stand were assumedly more effective to produce dry matter in the oak stand than
in the alder. The biomasses measured in 1975 and 1976 were 51.51 and 56.82 ton/ha in
the alder stand and 73.35, 86.77 ton/ha in the oak one, Annual net
production and gross production were 8.56 and 22.12 ton/ha-yr in the alder stand but
those were 17,90 and 37.74 ton/ha-yr in the oak stand. The ratios of respiration to gross
production (R/Pg) were respectively 0.61 and 0.53 in the alder and oak stands. Efficien-

respectively.

cies of solar energy utilization of net production during the growing season(May—Oct.)
were 0.67 and 1.40% and those of gross production were 1.72 and 2.94% in the alder and
oak stands respectively.
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Fig. 1. Hythergraphs of the studied area, which
are from the data of Seoul Central Metecro-
logical Station located zbout l4km north
of the area. Solid line is the data for ex-
perimental périod and broken line is that
for pest 20 years (1956~1975).
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Fig. 2. Chemical properties of soil at the sample
stands. N: total nitrogen, P: available pho-
sphorus, K: potassium, O.M: organic matter
content, pH: pH wvalue. Solid and broken
lines indicate those in the zlder and oak
stands, repsectively.
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circle) and shade (open circle) leaves at
25°C.
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Fig. 4. Seasonal changes of respiration loss of
leaves at 25°C. Closed circle: A. sibirica.
open circle: . acutissima.
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Fig. 5. Seasonal changes of respiration loss of
trunks at 25°C. Closed circle: A. sibirica.
open circle: Q. acutissima.
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Fig. 6. Seasonal changes of respiration lcss of
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at 25°C. Closed circle: A. sibirica, opens
circle: Q. acutissima.
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Fig. 12. Allometric relation between weight of”
trunk (Ws) and D*H per tree in A. sidirica
(solid line)and in Q.acurissima(broken line).

Quercus-Machilusth2 549ton/ha, Quercus-Cinnamo-
mum#-2- 575ton/ha (Yoda, 1968) £ 7o) ifEs}l
A whel Zol glEl o] WEY Fow R
F3 A T2 BEEL S A2 hs e

Sehveldl A BES HRPdAE 2o e 2y
vh AR vAgel BorlvteEr 2 BIFRES
vebl = A WARERES 2,388k /hazs Foel-

F£9 1, 667?1</ha14 7] W Felelm R k=)

80°C2 A2 HEY HES NES #8, 22
) S 0. 464, %‘rﬁl Ve 073724 %ES BHE
ael 2w,

5. MitkER

BFES —Ex 5024 #ES 24 Jay g
AFERE Table. 1o Fatgicl. ?siil Ve i

EEHAEESS 7.50ton/ha-yr, AFEUTFES AL
15, 21ten/ha-yrol ¢irl, 27l vl AU FEMHit s 4. 97~
6.47ton/ha-yr (&, 1971,1976), 4viF#e 12.7ton/

ha-yr, A7AFHe 8.7ton/ha-yr (&
S HEE o, BT

4, 1971, 1972)
E2 ol £ ASE

Bgou e 14%%% S Ee Helgdnh 280
& 22 Alnus incavas $ CAEE &L 16ton/hasyr,

Betula .9ton/ha-yr(Westlake, 19
63), 9429 Crypz‘omeri” japonica®x$ 16.2~18.8
ton/ha-yr(Shidei, 1960)24 o] EoalVF%d 4 &

2 Azt wokelh, =3 439 Quercus-Repanaea
2 23~28ton/ha-vr, Quercus-Camelliagt- 18~
20ton/ha-yr(Kan, 1965) 24 o} Argel 1 %4 1ol u)

e ek
= AL

Mun et al (1977)0) 78 HuFral A 1-5E40] 4w
FEHEES TASE vk ©=2d total Nt K& o m4

B AL, available P §here ol 4 A te

verrucosas-S-

o]
-



Table. 1. Estimation of biomass, annual net pro-
duction and annual respiration loss in each

organ of A. sibirica and Q. acutissima
stands.
Biomass pro dlgceg] on Respiration
Organs 1975 1976 (Pn) (R)
(ton/ha) (ton/ha) (ton/ha) (ton/ha)
Alnus sibirica
Leaves 3.24 3.46 3.46 8.70
Branches 9.13 10.82 1.69 3.11
Trunk 28.83 31.18 2.35 0.67
Root 10.20 11.37 1.06 1.09
Total 51.50 56.83 8.56 13.57
Quercus acutissima

Leaves 4.47 5.28 5.28 11. 80
Branches 9.71 12.00 2.29 3.79
Trunk 44.49 52.15 7.65 1.15
Root 14.67 17.36 2.69 3.10
Total 73.34 86.79 17.91 19.84

ol 4 & 40kg/ha, BoelVFEoll4& 36kg/haol glet

) % 280 tphdEEe] 14.9ton/haql Quercus sel-
lata 98] +1#9] available P& 2,712kg/haol ¢l
t} (Johnson and Risser, 1974). FEMIMFS BHE
2 2,7,87 o199 A¢ EF 100mme]akgi=HFig.1).
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WMTFHE Gy 2ELEY SHEEES Eo v
Tg=o] 8.56, Ab<rE]vbFge] 17.90ton/ha-yr{l.0:
2DEA #HEA Rl 240 o]4del vt & & X
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g JFrel A gt Gl E Ase vr el M
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EES WAL A RS ok 20} wein @ B4
Zebdhd A drers Foddved EBt
o #7E Aolstz AAA. AAE REEFS 7
4y EoH(Fig. 13)el 4 BRo] Al viigst B
elrgd €019 MAER/ 2B MAeERY L
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Fig. 13. Distribution ratios of annual gross prod-
uction. F: leaves, S: stem, B: branches, R:
roots, Pn: net production, Resp: respiration.
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Table. 2. Estimation of annual net (Pn) and gross production (Pg), annual respiration loss (R)

and solar energy utilization (Eu).

- Pn R Pg Env Eg»
Species (ton/ha)  (ton/ha)  (ton/ha) ~ [*/Ps  R/Pg CHNNC)H)
A. sibirica 8.56 13.56 22.12 0.39 0.61 0.67 1.72

Q. acutissima 17.91 19.83 37.74 0.47 0.55 140 294

1) En: Efficiency of solar energy unilization (Eu) for annual net production
2) Eg : Efficiency of solar energy utilization (Eu) for annual gross production

20] 1.72%, A=Ev}Fge] 2.99%0) ek H R 5
Ho A HFHY Eg: 2.0~3.5%24 Fodutge
Z A3 uc vk, A dFEe I hRER
<7t Foket

L2

]

LR d, EvFes A vre
o] REREY MeERES HEds 9%, HREL W
EEhed MAEEES TIdch W OEE 4AEEEE
KR EEHEY Ad4 BEskdE

1. Rl 4] HARES FouvidlA 2.3lmg
CO,/g.d. wt-hr., A<= J1Fd A 1.42mg CO,/g.d.
wt-hro] . MEES FolvFrt AgevFuar
wrokel.

2. SEMBES EowyFgol4] 13.56ton/ha-yr,
Ap4=g) - F-%o A 19.83ton/ha-yre] gt

3. AEEES Y BESAE ArEUTEe] £
2 YFEat HEAEEA RGO A

4. BHEBEL 197565 197646 EoelUFgolA
Z+7+ 51.51, 56.82ton/haslglm, Al FgdA
z+7k 73.35, 86.77ton/ha.e] gl v},

5. fikEE-L Fowl ¥4 4 8 56ton/ha-yr, 4
2|y Tgol 4 17.90ton/ha-yr24 #EsF WERACH
109% 1} wkgkel.

6. MAERES ForUFEd A 22 12ton/ha-yr,
Az 3 2go] 4= 37.74ton/ha-yrolglm, MAEEER
of W3 REY ki EedJdREn ATl uTE
ol Az 0.61, 0.530. 24 FiErt K& BB
o #TE AR A=k

7. ATMEIGR~10A)% fsERs o AR
e EorUFEd A 0.67%, A vigdA L
40%0°] ) =, WAEERY AVAFAEDHEL #4172
%, 2.94%¢°] gl r}
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