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ABSTRACT  The Hinoki natural seedling regeneration stand in the Makau area of
northeastern Taiwan, where there is a very large area of Hinoki stand, were investigated
in order to estimate the distribution and accumulation of biomass and nutrient content of
the stands. The results show that the entire-tree biomass of Hinoki was 235.9 Mg/ha and
the average biomss increment was 5.92 Mg/ha/yr from 2003 to 2010. The increment rate
was lower than those of major coniferous plantations in Taiwan. The aboveground
biomass and carbon were predominated in the bole, comprising 73.5% of the total
aboveground amount, while N, P, Ca, and Mg were in the leaf and twig, comprising
50.3-53.7% of the total aboveground content, and K was similar in both bole and leaf
and twig. The largest nutrient storage for the entire tree of the stand was C, 124.0 Mg/ha,
followed by Ca, 497.8 kg/ha, K, 234.8 kg/ha, and Mg and P, 61.6 and 28.9 kg/ha,
respectively. For the entire tree of the stand the C increase rates was 3,110 kg/ha/yr. For
the rest of the nutrients the highest increase rate was Ca, 12.3 kg/ha/yr, followed by N,
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K, and Mg, and the lowest one was P with only 0.72 kg/ha/yr. In general the biomass
in plantation concentrateed in the bole with increasing stand age. But the percentage of
aboveground biomass for the tree components in the Hinoki stand remained stable
during the study period, since the Hinoki stand was a multiple-level stand. However, the
plantations had uniformly closed canopy, which inhibited leaf and branch growth.
Keywords: Hinoki, natural seedling regeneration, biomass, nutrient storage
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D EZEgAMRBERER N E BB
BB - ATk EE EATEE R LY
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12.7°C » 4FFR & A 3,400 mm (Lai et al. 2006) °
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{BEATE > SPHafwR 15.9 cm > fifE 101 m >
JNEH 1,820 (R L)(BORERE 2003) -

S Waben

1. FERE N AEYESE

AREAFENS 2010 £EAF Rl REE R BT
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ER(EHEST RKER) TetRHIER AR
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= 1. NERFEIfE AR 2 ZEAE Rl (mean + standard error)

i g (cm) it (m) PEE (trees/ha)
2003 15.9+0.8 10.10.3 1,820+160
2010 18.9+0.9 11.7+0.4 1,580+140
FEE 3.0£0.3 1.6+0.3 -240+40
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61.6 i1 28.9 kg/ha o i1 71.1-87.3%(1 84y
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1. FARMORTEIEE (2003 F1 2010 AR )M AR 2 73 ff

IE 5t BT HIERY 28.2-33.3%(5% 4) - L
ERMARIMES - £V E-FHH I 5920
kg/hatyr > ieREfin 3,110 kg/halyr - HegETHY
ELAF5HY 12.3 kg/halyr fizfs - HRFP R E
B~ B WK (£ 0.72 kg/halyr - [fiZEYTE
MEBESHEMETR M EE A E > &
71.3-86.2% -

B

R LIMG AR 2003 % 2010 4ERS > fgR
HIRgEE P4 R Ry 0.43 emlyr » fifim Ry 0.23
miyr (£ 1) > B & e B AT A T Ak
> 45 & 50 FAERFZ 4R 0.23
cmlyr > fiE4:E 0.06 miyr(BRERASE 2011) -
{ERPER DG AR FARRY 1.9%E A 7S B4l
NTHREY 1.0% o BRI AR R A
S RERNBALE A T [HEHRH S
1,820 treestha % = Y 4L A8 A L ARAY 731
trees/ha » BCHAGIER IR 5 -

RIRAFERGATE SR A L T B IRE K
B DA - HRART R85 - & 9 - 8 -
Bi(F= 2) - ([AETEEMLLEESITT - =8
bR E S RS R RS R (R EE
2005) © CLERR AR T TE RS TR o7 R > M R EHE
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Z SRS B - st N EE RS TR DU AR ARk
TR o BRI RR TR 35 FEARIIES
PRARE - M RTEBLE B B R DL ~ 8
PHRET H N 4% 0 BRAIEE R R (I E SRS
9.4-12.2 mg/g - #§ 1.5-1.7 mglg > §§ 4.7-5.4
mg/g > 5 14.1-14.8 mg/g > §% 2.4-2.5 mg/g)(Fk
52 1989) - FREAE MY 28 FAEK
AFK (Cunninghamia lanceolata) » EBEE /3 E
JE 4% Bl B 4, 10.5-16.5 mglg 0 B 2.06-2.86
mg/g > $ 17.8-33.8 mg/g > 45 4.4-12.6 mg/g
$% 3.8-4.3 molg(RfE4E 1994) - MG ARZERIZEIE
RO ITRIEPRESEHAR TS HERE R
R EAGARF B AR RAEEL - A&y
RETAHE - A S REME =S
(Taiwania cryptomerioides)E #, R && HY &
MEINE R AR 2R E (M E e F
2004) » ARHFTAIIG AIE RS & 0 R R A $1
BER T BB - TTRE R SR
iRk > BT JT7ABRE - (EJR ol sE AT
FEAGARMAE F i TR E AR - ARy 15
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MG T EFEREGRER - EE& N
2006) - BN~ RTRCR ZARE BEAMAEE F A
W MARMEENIZ TR B PRSI - B R

FAEEHR_O—=FF _+=EFIUH



BEUMIEG AR MEER BRI FR AR

%= 2. ARERE 2B EE (mg/g) (mean + standard error)

IHH C N P Ca Mg
3t S
BE R 560.0+2.3a* 9.35+0.32a 0.72+0.03a 3.99+0.18a 12.85+0.63a 1.59+0.13a
gk 522.2+2.3c 1.75+£0.14c 0.21+0.02b 1.45+0.12b 3.03+0.13c 0.28+0.03b
e 532.2+2.4b 2.60+0.25b 0.13+0.02c 0.45%0.04c 4.01+0.20b 0.28+0.04b
Fitdg 520.7t£1.1c 0.91+0.05d 0.05+0.01d 0.58+0.02c 0.98+0.09d 0.14+0.01c
T ER
0.5-5cm R 523.0£2.4y 1.62+0.10x 0.13+0.01x 1.44+0.14x 1.79£0.21x 0.21+0.03x
>5cm ff 526.8+3.9y  0.95:0.02y  0.06+0.00y  0.89+0.25y  0.78+0.10y  0.12+0.0ly
JEFR 539.5+£9.5x 1.59+0.21x 0.05+0.01y 0.16+0.03z 0.27+0.05y 0.06+0.01y
FRE 524.2+15y  0.93:0.07y  0.05:0.0ly  0.67+0.07y  0.79+0.07y  0.12+0.0ly
VT RHMEIEE B ED S K %8 2 5 (p < 0.05)
7= 3. 2010 Fra A MY s FE i F= (mean + standard error)
EYE B Al i #f 5 £
(Mg/ha) (Mg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha)
e LA X
TERIFEER;  17.7014.92 9.91+2.75 165.6+46.0 12.8£3.6 70.7£19.6 227.5£63.2 28.2+7.8
i 21.51+6.56 11.24+3.43 37.7£11.5 4.4+1.4 31.2+9.5 65.2+19.9 6.1+1.9
TERE 5.27+£1.48 2.80+0.79 13.7£3.9 0.7x0.2 2.4+0.7 21.1+6.0 1.5+0.4
RS 123.40+£34.46  64.25+17.94 112.0+£31.3 6.4+1.8 71.0£19.8 120.8+33.7 16.7£4.7
&% 167.88+47.28 88.20+24.84 329.0+£92.3 24.3t6.9 175.3£49.4 434.6£122.3 52.5+14.7
T ER
0.5-5cm R 11.73+3.16 6.13+1.65 19.5+5.3 1.6£0.4 17.4+4.7 21.7+5.9 2.6x0.7
>5cm iR 32.46+9.36 17.10+4.93 31.0£8.9 1.8+0.5 28.9+8.3 25.5+7.3 3.9+1.1
JEMR 5.49+1.54 2.96+0.83 8.7+2.4 0.3+0.1 0.9+0.3 1.5+0.4 0.3+0.1
FREE 18.37+5.59 9.63+2.93 17.1£5.2 0.9+0.3 12.3+£3.7 14544 2.3£0.7
&% 68.05£19.10  35.82+10.06 76.3+21.0 4.6+£1.3 59.5+£16.3 63.2+17.2 9.1+2.5
4E=t 235.93+66.38 124.02+34.89 405.3+113.4 28.94+8.1 234.8+65.7 497.8£139.4 61.6+17.2
= A, f@RMR 7 EHIEI A Y& FoE sy 2 S B fE &= (kg/halyr) (meantstandard deviation)
EVE i & 1 bl #5 B
b A k=
TR TR, 4231220 237+123 3.95+2.06 0.31+0.16 1.69+0.88 5.43+2.83 0.67+0.35
i 660+345 345+£181 1.16+£0.61 0.14+0.07 0.96x0.50 2.00+1.05 0.19+0.10
TERE 13369 7037 0.34+0.18 0.02£0.01 0.06+0.03 0.53+0.28 0.04+0.02
RS 3,011+1,565 1,568+815 2.74x1.42 0.15£0.08 1.73+0.90 2.95+1.53 0.41+0.21
&G 4227+£2,195 2,220+£1,153 8.19+4.26 0.62+0.32 4.44+2.31 10.91+5.67 1.31+0.66
T EB
05-5cm R 117+106 61+55 0.19+0.18 0.01£0.00 0.17+0.16 0.22+0.20 0.02+0.02
>5cm iR 8781453 463+239 0.84+0.43 0.05£0.03 0.78+0.40 0.69+0.36 0.11+0.05
JEMR 13759 74+39 0.22+0.12 0.01£0.00 0.02+0.01 0.04+0.02 0.01+0.00
VERE 561+294 294+154 0.52+0.27 0.03£0.01 0.38+0.20 0.44+0.23 0.07+0.04
&% 1,693+905 8921477 1.77+0.97 0.10£0.06 1.35+0.74 1.39+0.77 0.21+0.11
4a=t 5,920+£3,099 3,112+1,629 9.96+5.22 0.72+0.38 5.79+3.05 12.30+6.44 1.52+0.79

it T GEERERE 199 > REHR
2002 - Hsiue et al. 2012) £ ;% B {t

e

SR AR O— ZEE = H U

TR

(Pseudotsuga menziesii) A T#f 40 1 60 4=

R HCE ST EERTE IR DA

FEE(15.3-15.8
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mg/g) - §(5.6-6.2 mg/g)1$5(2.6-3.8 mg/g)ZK
Z > (1.3 mg/g) #f1$%(0.11-0.12 mg/g) & &
(Ranger et al. 1995) » H$tHE &£ & IRE 7 S1K
RFF BT RN ENZ ER B AE - HH
F o B PR S IMER - (EESFIPERK
KPR 2003 2 2010 A S HEAS A&
&y REE S 2B IN#ESAGEE 4) - Ak
FNEEATAG A TAREH 45 2 50 AR S AR Y E i
& & 2.72 Mg/halyr » TRIE {7 & & 1.26
Mg/halyr (BB 2011) » B {EFYABZE4: )
B 0 & (4.23 Mg/halyr) #1165k I 7 & (2.22
Mg/halyr) « {5 _F410ZGE 35 A AEMIFZ MR A&
Z TR 3.8-8.0 Mg/halyr » 5% S
Tl = ZEREE S 550 trees/ha > MilkZhk oy HAE )
BEENARHTE ZGAMN  HE&& D REETR
i (PR S 1989) o JRFHMNIE 55— 40 AR
Fopksh B EA Y8 Ky 168.8 Mglha » BLAHTSE
T ARPRAEAT - HH 40 22 EREEE 9.4
Mo/halyr(§748] 1981) - EiAE AR 7 FEHAR
ZPEERBER 4) - BHEARMAEA 7
ARG NS BN £ RS EE AN TAK -
TEEBI A RHVFCHEIA A TAR - 136 % 54
AN EETA YIS 168.5 Mg/ha - 5
AEBET1 9.36 Mg/halyr (Ponette et al. 2001) - &
HAY) & RREHER SN Z ARk - 25k
B|OMNE - FEHCHAR - HEE - 85 - S 5RE -
I+ A SRS R E ARG » EER AT
TERATE AR et A2 V) & B S - HEA
PRORMSE AR N - 0 ESHEEAYE T - &
RIS BRI T - UL RS A L3 4
SR - TTAHTTR A S A AV & S
Tt HAEL IR E 7 R I DAL
WEETBEHEBE LIER 4) - FEEMARR
FTERGHYE 77 RS o] BEFE Ao T 5 8 (Ponette et
al. 2001) - AbFFEEREL LR E Z & R
A BB ARMEIE BB RETREARE -
F—{EAEEET 40 2 60 FAEMAEEIAA Y
H EERSPE AR 7.79 Mg/halyr > TRE A
WA AR » EHbR S IV E RIS 20 -
Herpg o A e AR » £ 2§ 8 S
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b 2N E#EES(Ranger et al. 1995) - A &AES
ZRAVEHENAH 33 2 42 48 IR C#
P AR B PR 2 T RS g
VR BT RURAISER A Y B R AR AR
(Mitchell et al. 1996) - Hr & EifEA RERESD
FIEE A & 2 FeHE R [E A F a2
o

SFEAMSER L R E G EEEG
THEAEREZHDLL(ER 4)  BEEEREYE
i3t B ER G A B 2 H oy AR ERER (R
3) A REMAYEWE S H 2 KRB
AT o BEURBEIER 0 - 3t B S SR AT S o
tb - FE A RIS B ORIFIRE © — I A\ AR Es!
der i - AW E mfER ST (2 1981
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