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Stand Structure and Biomass in Wild
Populations of Camellia sinensis'*
In Hyeop Park?, Suk Bong Ryu3 and Seon Ha Lee*
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ABSTRACT

Twelve Camellia sinensis populations were studied to investigate the biomass distribution related to
stand structure. With increasing mean age of the population, mean root collar diameter increased, while
mean height, density and root collar area had no correlation with the age. The result of dimension
analysis after cutting the sample trees showed that dry weights of stems+branches and root were
exponentially increased and dry weights of current leaves and twigs were linearly increased with
increasing root collar diameter. However, the dry weight of older leaves was not related to the root
collar diameter. The range of total biomass was 1,162~11,474kg/ha and the range of current leaf bio-
mass was 165~1,34lkg/ha. The range of T/R ratio was 1.5~2.8. The biomass of stems-+branches and
root were significantly correlated with the root collar area of the population and were not significantly
correlated with the mean age, mean root collar diameter and density of the population. The biomass
of current leaves and twigs were significantly correlated with the root collar area and density of the
population.
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Table 1. Location and site description of the studied Camellia sinensis populations.

Pop. Location Latitude Alz::}‘;de Aspect S(lczp)e ‘?I:ae;l
1 Chonbuk Iksan Ungpo-myon Ipjom-ri 35" 03" 44” 120 SW 5 0.12
2  Chonbuk Kimje Keumsan-myon Keumsan-ri 35° 43" 24" 170 S 20 0.15
3 Chonbuk Kochang Asan-myon Samin-ri 35° 29" 577 60 S 15 0.3
4  Chonnam Changsong Bukha-myon Sangung-ri 35° 26" 22" 340 w 25 0.2
5 Chonnam Kurye Kwangeui-myon Bangkwang-ri  35° 16" 22" 220 S 10 0.15
6 Chonnam Changheung Iuchi-myon Bongdok-ri 34 48" 24" 120 S 20 0.45
7  Chonnam Sunchon Songkwang-myon Sinpyeong-ri 35° 00° 00" 240 S 30 0.05
8 Chonnam Sunchon Chuam-myon Boksa-ri 35" 03" 147 100 S 15 2.8
9  Chonnam Sunchon Seokhyeon-dong 34 58" 107 50 w 5 0.05
10 Chonnam Sunchon Sangsa-myon Dongbaek-ri 3" 56" 527 60 S 5 0.1
11  Kyongnam Hadong Hwagae-myon Unsu-ti 357 15" 417 220 S 5 0.6
12 Kyungnam Namhae Sangju-myon Sangju-ri 34" 45" 06” 590 S 10 0.04
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Table 2. Soil characteristics of Camellia sinensis populations.
) . pH Total-N Av. CEC Exchageable bases Base
Pop. ff:e* I\f/;zlts(')t:.ﬂe P'0°  (me/ (me/100g) saturation
(1:5 (%) (pm) 100g8) Ca** Mg™" Na* K (%)
| SiL. 1.072 3.8 0.65 25.1 16.6 0.81 0.25 0.04 0.98 12.5
2 Sil 1.049 4.3 (.68 21.4 21.5 3.12 1.65 0.10 0.9 27.3
3 SiL 1.058 4.4 0.79 59.8 21.3 2.83 1.47 0.13 1.1 26.0
4 Sil. 1.049 5.1 0.92 24.3 20.4 4.25 1.41 0.07 0.15 28.8
5 SL 1.026 5.3 0.60 17.5 18.0 3.97 1.13 0.08 0.9 4.1
6 Sil. 1.060 4.5 0.86 38.7 19.9 2.21 1.07 0.09 0.84 21.2
7 L 1.048 4.9 0.3 16.7 16.9 1.58 (.83 0.02  0.99 20.2
8 SiL 1.070 4.6 0.81 32.5 19.5 1.54 0.45 0.11 1.36 17.7
9 SiL 1.108 4.4 0.98 h8.8 23.5 4.03 1.13 0.09 1.02 26.7
10  SiL 1.131 4.7 1.00 23.3 24.6 5.08 1.56 0.08 1.47 33.3
11 SiL 1.119 4.3 (.85 60.2 19.7 1.07 0.37 0.06 1.17 13.6
12 SiL 1.084 4.6 1.44 42.0 21.5 0.85 0.39 0.11 1.37 12.7
* SiL=Silt loam, SL==Sandy loam, L=Loam ** air-dry weight / oven-dry weight
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Table 3. Stand structure of Camellia sinenesis populations,

and mean dry weight of the sample trees
of each Camellia sinensis population

Over story Camellia sinensis population
Pop. Canopy Density Mean Basal area Mean Mean root Mean Density Root collar

height DBH age collar dameter height area

(m) (Trees/ha) (cm) (m’/ha)® (vr)° (cm)© (m)®  (trees/ha)* (m°/ha)’
1 15.5 2,100 11.1 26.8 34.2 2.5 1.54 9,800 4.6
2 12.5 900 19.8 41.9 23.1 1.6 0.72 15,300 2.9
3 17.0 400 33.6 39.9 35.8 2.6 0.93 2,100 11.0
4 13.0 1,500 20.0 83.9 32.4 2.5 0.98 15,500 7.5
5 12.5 5,300 6.0 26.3 21.4 1.8 1.03 17,800 4.4
6 15.0 800 24.3 51.9 33.8 2.4 1.10 37,100 17.5
7 11.0 7,900 2.6 5.7 37.3 2.2 0.98 6,200 2.3
8 12.0 7,500 2.8 5.9 31.0 2.0 0.89 28,300 8.5
9 14.0 800 16.5 26.3 38.3 3.5 1.64 6,700 6.3
10 12.5 10,100 3.3 9.7 40.3 2.7 1.98 10,400 6.0
11 11.5 4,200 3.6 4.6 36.0 2.2 0.91 7,500 3.0
12 8.0 300 7.3 1.0 56.0 3.6 1.53 6,100 6.3

Correlation coefficients between ® and °, *and ', " and ©, ®and ¢, ® and ¢, ® and ! are 0.401(ns),

-0.408(ns), 0.856(**), 0.569(ns), 0.408(ns) and 0.075(ns),
level and (ns) is not significant at 5% level.

respectively. (**) is significant at 1%
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Table 4. Correlation coefficients between root collar diameter and stems per root-stock of Camellia

Sinensis.
Mean stem Mean stem No. of Basal area
diameter height stems of stems
Root collar diameter 0.794* 0.699** 0.197% 0.773**
** significant at 19 level, ™ not significant at 5% level
Table 5. Biomass(kg/ha) of the Camellia sinensis populations.
Stems and Current Current Old
Pop. branches twigs leaves leaves Root Total

1 2,730(60.2) 69(1.5) 479(10.6) 76(1.7) 1,176(26.0) 4,530(100%)
2 545(46.9) 24(2.1) 165(14.2) 13(1.1) 415(35.7) 1,162(100)
3 3,032(47.6) 117(1.8) 810(12.7) 2300.4) 2,386(37.5) 6,368(100)
4 1,363(48.1) 53(1.9) 367(12.9) 9(0.3) 1,045(36.8) 2,837(100)
5 3.435(57.4) 96(1.6) 662(11.1) 152(2.5) 1,642(27.4) 5,987(100)
6 5,215(45.5) 194(1.7) 1,341(11.7) 136(1.2) 4,588(39.9) 11,474(100)
7 627(46.4) 28(2.1) 196(14.5) 15(1. 1) 486(35.9) 1,352(100)
8 2,230(44.5) 117(2.3) 810(16.1) 298(5.9) 1,564(31.2) 5,029(100)
9 3,909(55.6) 78(1.1) 539(7.7) 2900.4) 2,473(35.2) 7,028(100)
10 1,397(57.9) 28(1.1) 191(7.9) 89(3.7) 711(29.4) 2,416(100)
11 912(51.8) 22(1.2) 175(9.9) 53(3.0) 602(34.1) 1,764(100)
12 5,95}(61.4) 710.7) 689(7.1) 116(1.2) 2,873(29.6) 9,700(100)

Table 6. Correlation coefficients between tree dimension and biomass of Camellia sinensis populations,

Biomass
Stem and Cur.rent Current 0Old Root Total
branches twigs leaves leaves
Mean age 0.369™ -0.083™ 0.045™ 0.004™ 0.209™ 0.281™
Mean root collar diameter 0.532™ 0.074™ 0.169"™ -0.159™ 0.460™ 0.517™
Root collar area 0.579* 0.893** 0.880*" 0.301™ 0.864** 0.748**
Tree density 0.267™ 0.835** 0.780** 0.534™ 0.567™ 0.468"

* * %

significant at 5% level,

significant at 1% level,

" not significant at 5% level
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