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Primary Production and Nutrients Distribution in 22-year—old
Pinus koraiensis and Quercus mongolica Stands in Kwangju
District!

Kyong Jae Lee’ - In Hyeop Park®
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Ashe 22134 Hitol 10X10m FEE 10748 & Aot BERES il EAK 10842 KA, &Ws), &
(Wh), #(Whigfz2 ol EERES 24, DHY ZERENS HRERRC Jd WEAERS £EsA
EEWEEAIAN KEWMAT AUTE S hd 2m, AZYTE L6 2mo) A NG AR, #TEY) BAKREH
Be 247 7.2m, 9.2molAN 2839 9, 7HA, 719 GEES D'Hae) HHERANA = % 2%
HEMol ARYAY. BHEL AT o] 152.07t/ha(it £ 124. 92t/ha, # T 27. 15/ha), AZUEZ o]
156. 02/ha( 31 135 120. 65t/ha, #F# 35.37 tha)ol 92, FERMAEERS 242 24. 66t/hayr, 20. 35thayrol 2
o} Qo] #MFEEEE AITY 1.90kg/kgyr, AZUT YL 3.42kg/ kg - yrol UL, B EERER S 202 0.62kg
/kg + yr, 1. 10kg/kg - yrol Atk BHYES BHEES FUTHANE A4, 24, vladad dPEo #Y
HHIEE(0~30em)oll, A7 Ftele BREA d¥Lo] iHo ey, AZUFdqae 24, 9, 714,
ol I 2 gl y-¥o] EMELERC, 2 dEtol EAF £xag sMEH(3~11¥9)e) HHH %
FEHL AR A 4.013/ha, AZUE A 3.490t/hao] Y} '

ABSTRACT

To estimate the biomass, net production and nutrient distribution of Pinus Koraiensis and Querc mongolica
stand, experimental plots located in Kwangju of Kyonggi-do were selected. Ten sample trees select=i account
of DBH distribution were felled and the diagram of oven-dry weight distrubution of leaves, branches znd stems
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for each 1m segment was constructed. The logarithmic regression equations between dry weight of each
component and the variable of (DBH)*H obtained. The standing crops were estimated to be as much as 152.07
and 156.02 tons of dry matter per hectare in P. koraiensis and Q. mongolica stand respectively. The net
production was estimated as 24.66 and 20.35t/hayr and the net assimilation rate was 1.90 and 3.42kq/kgyr 1n
same order. Particulary large proportions of nitrogen, calcium and magnesium were found in soil of P. koratensis
stand, phosphours and potassium in overstory of it. At Q. mongolica stand, large proportions of nitrogen.
phosphorus, potassium and magnesium were found in soil and calcium in overstory. The amounts of litter fall
was 4.0131/ha - 8 months in P. koraiensis stand and 3.490t/ha'8 months in Q. mongolica stand.
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1. BEEg R

AR E57F 160m, FHEREZ 16°24

it Mol frE st e, LiFS PRI, 1S
DEELZA FiEERe 284010t KETH
ol Quercus aliena, Rhus japonica, Rhus trichocarpa,
Elaeagnus umbellata, Lindera obtusiloba, Lespedeza max-
imowiczii, Zanthoxylum schinifolivm, Stephanandra incisa,
Smilax china 5o} A2t YAt §F A2 U5
< BE&7} 260m, TSEMEZ 15724 RALMERE
oA fXsn L FRECIH, L5 WEEL
2N THEHEHE 264 0IA0. HE TR 22
BifES  Rhododendron mucronulatum, Rhododendron
schlippenbachii, Betula costata, Rhus japonica, Rhus tricho-
carpa, Lindera obtusiloba, Lespedezc maximowt¥ czii,
Stephanandra incisa 0|},

REEHE & ZARA A 12k Eoi D FIlBIE
Brold 238 A2 1047 (1974~1983) 5 24,
FERHRES 10.7CE AFH HHE 9sid &
Witk $3ie, FREEERES 16.4C, &
FEREKEL 51T, REE#S 01.8C, £AE
Be —23.9Co| 2 £RKES 1314. 3mo] Y

2. EEE
E1 et AR FHEEDS Hge 2
2} 15.0cm, 10.0molx, ANZUFE 27} 12, 4em,

Table 1. General description of experimented

stands.
P. koraiensis €). mongoiica

Aspect NW NE
Slope(degrees) 10 15
Altitude (m) 160 260
Stand age 22 22
DBH(cm)(mean/range) 15.0 12.4

9.3-24.9 5.4-16.4
Height(m)(mean/range) 10.0 10.2

8.7-11.3 3.7-13.9
Tree density (trees/ha) 1850 1600
Basal area (m*ha) 33.95 21.07

10.2molH, HATEE 3Edol k27 1,830%F,
AzyEge] 1,600%0] 1, WEHEZEL Y7
o] ha® 33.95m? AZUFHo| 21.0:~"24 %

flo
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Figure 1. Vertical biomass distribution of various parts per tree of experimented stands.
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Table 2. Dry weight of stem(Ws), branch(Wb) and leaves (W1) of sample trees allocated due 12 diameter
of Pinus koraiensis stand.

Diameter Height D*-H Dry weight (kg)

(D) (H) Ws Wb Wi

9.3cm 8.7m 752.463Ccm"m 14.03 . -~ 3.37 1.68
10.6 8.9 1000.004 17.51 : 3.20 1.40
11.4 10.1 1312.596 25.66 5.88 3.01
12.2 10.2 1518.168 27.07 5.03 2.63
13.1 9.9 1698.939 30.66 9.77 5.19
14.2 10.5 2117.220 } 37.94 10.10 5.35
14.9 9.9 2197.899 39.08 17.88 7.93
15.7 10.2 2514.198 47.89 18.69 7.58
16.5 10.0 2722.500 51.31 19.98 8.1%5

20.8 105 4542.720 67.51 28.27 12.52
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Table 3. Dry weight of stem(Ws), branch(Wb) and leaves (W1) of sample tress allocated due to diameter

of Quercus mongolica stand.

Diameter Height DH Dry weight (kg)
(D) (H) Ws Wb W1
cm m cm*-m
6.9 6.7 318.987 8.85 3.65 0.63
74 9.7 531.172 14.19 1.99 0.88
8.0 7.7 492.800 13.72 5.72 0.72
8.4 9.9 698.544 19.00 4.19 0.99
10.0 10.7 1070.000 26.67 5.54 1.51
11.6 11.4 1533.984 51.75 8.80 2.23
12.9 9.7 1614.177 40.02 14.94 3.25
15.5 11.9 2858.975 64.39 16.40 5.46
15.7 11.7 2883.933 73.16 37.50 542
18.6 13.0 4497.480 86.48 67.89 5.56

Table 4. Coefficients calculated from logarithmic regression, log Y=a+blog X, of P. koraiensis and Q.

mongolica stand.

P. koraiensis

Q. mongolica

X Y
s. d. R s. d. )
a b of b R a b of b R
prH ™A 5170 09297 00618 0984 -1.2854 09013 0.0361 0.978
weight (Ws)
prH  Branchdw s er67 14286 01673 0901 -25270 11377 01781 0.828
weight (Wb)
pru LeAldY g0 13427 01544 0904 -27254 09788 00601 0.962
weight (W)
D*H d*h* 0.1376 0.9496 0.0138 0.998  0.1211 009519 0.0243 0.995
Ws Wb -1.3592 15464 0.1529 0928 —0.8310 1.2130 0.2264 0.782
Wb wi -0.2591 0.9306 0.0421 098¢ —0.4119 0.7169 0.1243 0.806
Ws Wi ~1.5407 1.4501 0.1443 0.926 -1.1580 0.9708 0.1792 0.942

* d and h indicate dbh and height one year before cutting.
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FEs 7470.9297, 1.4286, 1. 34270] 2L, A 2 Y B =
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%oy dg T Agdde o 54



? “33t/hao) 11,

16

BE- Mo RSE B 284 RUF 9 AZUTHY HEEERD BRERYIH

Table 5. Biomass distribution of experimented stands by components.

P. koraiensis Q. monglica
(t/ha) (%) (t/ha) (%)

Total 152.07 100.0 156.02 100.0
Aboveground 124.92 82.1 120.65 77.3
Canopy 122.86 80.7 112.64 72.2
Leaves 12.53 8.2 5.40 35
Branches 27.70 18.2 28.91 18.5
Stems 82.63 54.3 78.33 50.2
Understory 2.06 1.4 8.01 5.1
Leaves 0.21 0.1 0.72 0.5
Woods 1.60 1.1 7.20 4.6
Herbs 0.25 0.2 0.09 0.0
Roots 27.15 17.9 35.37 22.7

Biomass density(kg/m?) 1.24 1.20

Stem biomass/height(t/ha.m) 8.24 7.53
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Table 6. Net production distribution of experimented stands by components.

P. korasensis Q. mongolica
(t/ha) (%) (t/ha) ) (%)

Total 24.66 100.0 20.35 100.0
Aboveground 20.35 82.5 15.94 78.3
Canopy 19.52 79.1 14.05 69.0
Leaves 7.56 30.6 5.40 26.5
Branches 4.17 16.9 2.72 13.4
Stems 7.79 316 5.93 29.1
Understory 0.83 3.4 1.89 9.3
Leaves 0.21 0.9 0.72 35
Woods 0.37 15 1.08 5.3
Herbs 0.25 1.0 0.09 0.5
Roots 431 175 441 21.7

 FEE(m)2 e RoE Fol gad 1 ge
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fBo} Ztz} 19.52t/hayr (.83t hayr, T 4.
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/kg'yr'®, 553489 1.02kg/kg'yr'®, LEUTHo] 4,
73kg/kg - yr'*', 7ITAUTZC] 1.65~1. 95k
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Table 7. The production efficiency of leaf of experimented stands.

P. koraiensts Q. mongolica
Leaf mass (t/ha) 12.53 5.40
Total production (t/halyr) 23.83 18.46
Stem production (t/halyr) 7.79 5.93
Net assimilation rate (kg/kg/yr) 1.90 3.42
Efficiency of leaf to produce stem (kg/kg/yr) 0.62 1.10

& ESMEL Adsol o Hog Yeid + o
At

A2 P=1.990L—1. 052(R*=0.857)

AZUEY :p=2 938L —0.325(R°=0.923)

B 7ole 49 BMAEERE 84 Jeblled,

HF o) 0.62kg/kg - yrAZUF Y] 1.10kg
kg - yr2A 49 HEHEERR otavixlg A3y
2o AUYRYRY o ot XF7A 2ud
g 29, TP L 13343} 18340 &
2} 0.81kg/kg'yr. 0.78kg/kg - yr'™, 554 0] (.57kg
lhg - yro2 A LRl Ao BMEEERY K

KEhe 13~18dold g #RE + dAd. 2 9
o F#Fogv LFUTHY U9 BttEEREEL
2.99kg/kg « yr®, E71tAUTEL 0.99~1. 30kg
Jkg - yr®, 45 YL 1.57kg/kg - v17, o}FAIY
Tgo] 0.96~2.10kg kg + yr'Ql v}, & ZAMFZ 9
#E olE BT G Kol
ExAKe £719 FrMEER(Pske)n 8
(Lkg) 2ol e E@ERAG7L 4dHS o ez Y
g #7} AU
ZEd  Ps=0, 777L—0. 420(R*=0. 696)
AZUFY  Ps=1.331L—0.664/R*=0.813)

Table 8. Mean nutrient concentrations for experimented stands. (unit: %)
Components Overstory vegetation Understory vegetation Soil
Foliage Branches Stem Roots Shrubs Woods Herbs Forest Mineral soil
foliage floor {0-30cm)
Nitrogen
A 0.821 0.260 0.109 0.574 - 1914 0438 2.078 0.320 0.230
B 1.422 0.281 0.112 1366 0.823 0.309 2.106 0.187 0.119
Phosphorus
A 0.107 0.026 0.009 0.035 0.114 0.039 0.092 0.002 0.0007
B 0.038 0.028 0.006 0.030 0.102 0.039 0.123 0.027 0.0029
Potassium
A 0.338 0.065 0.026 0.100 0.461 0.075 1.038 0.014 0.003
B 1.220 0.240 0.160 0.290 1.150 0.370 0.926 0.730 0.320
Calcium
A 0.458 0.254 0.141 0.265 1.258 0.579 1.273 0.081 0.035
B 0360 0.840 0.180 0.330 1.450 0.500 1.146 0.003 0.002
Magnesium )
A 0.196 0.112 0.080 0.169 0446 0.187 0.537 0.016 0.008
B 0.210 0.060 0.020 0.060 0.440 0.030 0.574 0.490 0.040
A: Pinus koraiensis
B: Quercus moungolica
6. EEYES BFE AALY A AL EAE € FREY
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Figure 2. Nutreint distribution in vegetation and soils. A;Pinus koraiensis B;Quercus mongolica ( umt:¢; ha)
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Table 9. Seasonal variations of the amount. of litter fall. {unit: t/ha)
Month
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