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Abstract: P. tabulaeformis is one of the major forest vegetation species in the warm temperate zone of China. It is of great

scientific value to accurately calculate the biomass of natural P. tabulaeformis forest and to characterize the spatial
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distribution for assessing forest ecological services in the aspects of fixing carbon and releasing oxygen, and nutrient
accumulation. To date, the pattern of biomass and distribution across a chronosequence of P. tabulaeformis natural
secondary forest is poorly documented. The objectives of this study were to examine the biomass and distribution of the main
ecosystem components in an age sequence of four P. tabulaeformis natural secondary forest stands ( young, middle-aged,
immature, and mature ) in the Liaoheyuan Nature Reserve of Pingquan County, Hebei Province. Within each stand,
biomass of understory (including shrubs and herbs) and litter was determined from plot-level inventories and destructive
sampling. The allometric equations using diameter at breast height (DBH) and height ( H) have been developed to quantify
(above- and belowground) tree biomass. The results are as follows. (1) The size of the stand biomass follows the order of
mature (397.793 t/hm®) > immature (242.188 t/hm’) > middle-aged (203.801 t/hm’) > young (132.894 t/ hm*); (2)
Biomass size of the tree layer ranks from high to low as mature (373.128 t/hm’) > immature (224.991 t/hm*) > middle-
aged (187.750 t/hm’) > young (119.169 t/hm”). The order of biomass size of tree components is slightly different; young
and immature forests follow the order of stem > root > branch > needle > bark > pine cone, while middle-aged and mature
forests order as stem > root > branch > bark > needle > pine cone. The stem is the largest contributor to the total tree
biomass, and the order of proportion is middle-aged (66.25%) > immature (64.38% ) > mature (62.09%) > young
(38.41%) ; pine cones contribute least, following the order of mature (1.02%) > young (0.88% ) > immature (0.72% )
> middle-aged (0.53%). The total root biomass of four stands ranged from 18.315 t/hm’ for the middle-aged stand to
44. 849 t/hm’ for the mature stand, and the root component biomass ranks on the whole as root pile > coarse root > big root
> fine root > small fine root; (3) The biomass of shrub layer orders as mature (0.861 t/hm’) > immature (0.790 t/hm’)
> middle-aged (0.559 t/hm’) > young (0.401 t/hm’) , and the order of organ biomass is root > stem > needle; (4) The
biomass of the herb layer ranks as young (3.058 t/hm’) > immature (2.017 t/hm’*) > middle-aged (1.220 t/hm*) >
mature (1.181 t/hm’) , and the biomass of underground portion is greater than that of the aerial parts; (5) Litter layer
biomass follows the order of mature (22.623 t/hm’) > immature (14.390 t/hm”) > middle-aged ( 14.272 t/hm’) > young
(10.265 t/hm*) , and the decomposition layer > semi-decomposed layer > full decomposition layer. (6) The comparison of
biomass of the four age groups at all levels shows the consequence of tree layer > litter layer > herb layer > shrub layer.
Across this chronosequence, the tree layer biomass accounts for 89.67%, 92.13% , 92.90% and 93.80% of the total tree

biomass for young, middle-aged, immature, and mature stands, respectively.

Key Words: Pinus tabulaeformis; natural secondary forest; biomass; age group; spatial distribution
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1.1 HARENR
WFFEHD R AT AU A - R B I8 H AR R4 X
KM (118°22'—118°37'E,41°01—41°21'N) ,
2 DA T T 1) FE TR 1 P AT B TR
TR 2 KUEL L b e, AR XL 7. 3°C 4R
KRR i 540 mm, 5P 178 % 5 1800 mm , 19 2K
0.4, TIEFZRAE LA, 12RE,
FRMAEBE B IE A ( P. tabulaeformis ) RIRFK,
I3 T 950—1350 m FY P 2 FHIE S22 B4 L
H AR BT I A AR (Quercus liaotungensis ) 5 7
¥E ( Quercus mongolica) 1114 ( Populus davidiana) . H
ME( Betula platyphylla) .5 ( Tilia mongolica) | 1L 75
(Armeniaca sibirica) \ KFA ( Ulmus macrocarpa) % .
TEARZH AL (Weigela florida) SR F ( Lespedeza
bicolor ) . #% ( Corylus heterophylla ) . & & ( Corylus
mandshurica) | 3455455 ( Spiraea trilobata) /N ER,
2% ( Rhamnus parvifolia ) . W8 111 F4 ( Rhododendron
micranthum) | i £1. ¥t §% ( Rhododendron mucronulatum ) .

*1

KA B ( Deutzia grandiflora) 55, HARJZ K BB,
DA Z2 57 ( Carex rigescens) N 3, HoE 2 il Fp 322
=B F F ( Deyeuxia pyramidalis ) | B W B %4
(Saussurea nivea ) . A 1T ( Dianthus chinensis ) . £ T
( Polygonatum odoratum ) . {£ T %= ( Dontostemon
dentatus) fEALHE 4L ( Scabiosa tschiliensis) 78 3k 3¢
(Vicia unijuga) ZEb % ( Potentilla chinensis) B 2%
((Goodyera schlechtendaliana) A
1.2 BF5r
1.2.1  FEHBT

2012 4F 7— 9 F AR E ZMolk =y R AR TR
RNV A 2 ZEHOR I E ) (2003 ) Fi R K AR bR B
TR SE A BT E ) (2003 ) o T FA R SR PR G %
R 53 Fr v (TMAS RARMRZN IR AR < 30a, % AR
31—50a LMK 51—60a , LK 61—80a) , LEFFEHK
FAAEE ST HA ACERYE B IS SR UK A bR B R Sy [
TEVRERL . fE EIR KRR ILBET 18 B (4hilie Ak 4
He AR 6 e G #bk 5 B VbR 3 H) TR R
600 m*(20 mx30 m) B [EEFEHL . A5 MR PRI BERE
W1,

HHA R 2R R WA SR 5T

Table 1 Basic character of sample-plot for P. tabulaeformis natural secondary forest

I3 . MG B ; My Wi AR
il FE 4 5 S%); 2 B EZ7a Stand PRt Basal area Stand
Age group Number degree/ Slope Sl(.)r.)e Elevationm density/ Mean of DBH/ volume/
(°) aspect position (bk/hm?) DBH/cm (m2/hm?)  (m®/hm?) *
FAINEZIN 1 27 R LR 1097 2567 11.00 29.51 270.18
Young 2 29 7 g 1094 2334 11.77 30.95 283.39
3 30 ) LR 1058 1900 11.00 23.52 215.30
4 32 FN| 22k 1097 1067 13.22 22.05 201.85
LR 5 31 & LR 1011 884 18.94 28.86 276.70
Middle-aged 6 27 3] 287 1004 1017 16.10 26.12 250.44
7 30 7 T 1008 1034 18.42 32.05 307.23
8 20 3] LYk 1050 1417 13.74 30.68 294.11
9 23 xR 73 982 1050 18.50 30.40 291.47
10 25 xR s’ 985 1034 17.24 25.83 247.62
BliR VN 11 17 i3] T 998 634 20.55 22.50 182.99
Immature 12 19 3] T 1007 717 23.17 32.68 265.82
13 30 xR T 993 850 20.42 32.45 263.92
14 24 xR T 1000 667 21.06 25.59 208.19
15 31 xR LR 1018 867 20.04 29.18 237.34
AR R 16 29 [} Eb7 1066 917 23.25 42.49 419.34
Mature 17 31 [} rf 1080 934 22.89 45.83 452.35
18 23 i} ik 1089 717 23.07 38.49 379.86

* ARAE B M LA (5) F(6) T 5
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1, 2,..., k), G R i B EWIEA (m®/hm?®) ,
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SCH A G MR A spss 18.0 #4441, VEIE
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2 HER59H

21 SEAERIRE

PLD*H RV Ry F AR i S et B T T &
A o A= ST Y 2 Rl s AR KO BRI RE R B
BT LA RO (£ 2) , FE RE(R) 85,
WX TR F A 4 SR EL A A AT, AR 5T SR
BVHATRARZU S Ay, mekEAEY
AT 7 FE W=0.006-0.486D+8.996 ( D*) > (A=
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Table 2 Comparison of two Kinds of allometric equations to calculate tree components biomass

MY (W) 5 D2 H H St K

B (W) SHB(V) R AR

204y Allometric equations of components biomass (W) and D?H Allometric equations of components biomass (W) and V
Components 1 VY JitE2 2

Equation 1 R? Equation 2 k F
- Needle InWy.= 0.565n( D*H) -3.776 0.775 20.664**  Wy.= 0.058V + 0.002 0.675 12.498 **
# Branch W= 0.530In( D*H) -3.660 0.868  39.583*** W= 0.064V + 0.002 0.848 33.564 ***
T Stem wood InW .= 1.309In( D°H)-1.434 0.975  234.121*** W= 0.651V-0.038 0.836 30.665 ***
T} Stem bark InWy,= 0.943In(D*H)-3.618 0939  92.786*** W= 0.077V-0.003 0.794 23.184 %
1R Roots W= 0.693In( D?H)-3.343 0.819  27.235** W= 0.096V-8.129x107° 0.654 11.382%*
HHE Pile InW,= 0.771In( D*H) -3.781 0.793  23.016** W,= 0.062V + 1.985x107° 0.632 10.303 *
HIHR Coarse root InW,= 0.864In( D*H)-5.152 0915  64.806*** W;= 0.019V-0.001 0.814 26.265 "
KA Big root InW,= 0.582In(D*H)-5.552 0.657 10.548*  — - -
IR Fine root InW,= 0.746In( D*H) -6.347 0.706  14.401** — - -
/NI Small fine root — InW,= 0.143In( D*H) -6.990 0.621 10.235%  — - -

BT BT B THIZR T AR AT 28— B, P<0.05; + » FoR B, P<0.01; = = » FoRBBH , P<0.001; R " FRITRE F %

AR

22 TeAREAYRE KB
221 FARBEAH YRR

MFR 3 WL i, TP 4 RObR 43 5 B 5 A
WSLH A 25 25 5 W AR B By (1967 #R/hm?) |
PEBMEAL (747 ¥i/hm?) o F5 K2 42 9 8 bk
(373.128 t/hm*) >ITRHK (224.991 t/hm?) >H & Hk
(187.750 t/hm?) >4 AR (119.169 t/hm*) , BEA LI
AP RE b A ) e RN B OR A ) o Y R/ B B PR

XE R K,

TR JZE M EF A R KA ST
(45.749—231.660 t/hm*) , fIt (& Fu il K/ Ay s gk
(66.27%) >V MK (64.35% ) > M (62.09%) >
WIBER (38.39%) , AW/ Mg 2Bk R (0.959—
3.710 vhm?*) , KANIF & AR (1. 02% ) >#iE Ak
(0.92%) > I AR (0.76%) > i #k (0.51%)
(%4),
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Table 3 Biomass of tree layer in P. tabulaeformis stands
tib 2 ke FEMLE L A A
Age group Stand density/ Plot blomas7s/ Biomass per hectare/ Single tree biomass/
(Fk/hm?) (kg/600 m*) (Vhm?) (V)
KM Young 1967+572 a 7.150+1.024 ¢ 119.169+17.059 d 0.065+0.016 d
P AR Middle-aged 1073164 b 11.265+0.726 b 187.750£15.054 ¢ 0.178+0.024 ¢
IR Immature 747+95 b 13.499+1.871 b 224.991+31.188 b 0.302+0.032 b
AR Mature 856+99 b 22.388+1.592 a 373.127+26.507 a 0.439+0.027 a
SEF4 Average 1161+480 13.576+5.546 226.259+92.911 0.246+0.006
# FRNBHEFTR R P E bR 22 /NG FRERIR A AL TE P<0.05 B2 7KK LR HEAL
*4 FAESHESEMERSE
Table 4 Biomass and the distribution of tree components in P. tabulaeformis stands

AR Young FE AR Middle-aged JEHHR Immature MK Mature
iy A=Wk i e fi) EX7/ s i LAl X7/ i LL Al A=y i L fi)
Components Biomass/  Percentage/ Biomass/  Percentage/ Biomass/  Percentage/ Biomass/ Percentage/

(/hm?) % (/hm?) % (/hm?) % (/hm?) %

it Needle 18.583 15.59 12.010 6.40 17.054 7.58 28.918 7.75
#% Branch 21.176 17.77 17.496 9.32 18.219 8.10 32.387 8.68
T Stem wood 45.749 38.39 124.414 66.27 144.791 64.35 231.660 62.09
T} Stem bark 10.566 8.87 14.556 7.75 16.953 7.54 31.503 8.44
BRI Pine cone 1.102 0.92 0.959 0.51 1.720 0.76 3.810 1.02
HRAE Pile 13.701 11.50 11.308 6.02 18.249 8.11 27.895 7.48
HIAR Coarse oot 2.697 2.26 3.163 1.68 3.332 1.48 7.655 2.05
KA Big root 3.024 2.54 2.073 1.10 2.624 1.17 5.815 1.56
4iHR Fine root 0.893 0.75 1.276 0.68 1.301 0.58 1.919 0.51
/NG Small fine root 1.679 1.41 0.495 0.26 0.748 0.33 1.563 0.42
3t Roots 21.993 18.46 18.315 9.75 26.254 11.67 44.849 12.02
STt Total tree 119.169 100.00 187.750 100.00 224.991 100.00 373.128 100.00

TEMIT K b AW AR I A B B K
AN EAR 28 25 21 73 (9 A2 Wy i o0 A B AR B T

VOB (18.46% ) > A (12.02% ) > T #bk
(11.67%) >H#EMK (9.75%) i&Li%E'ﬁﬂﬁTi

SR HIE AR AR B BB A S H (T BEAR Wi Z [ Y Person AH G R A5 0.934 (fifEAT )
e B R R, L RO A B B B M0.874 (KEML) HYREBELERIC(E 2) .
(K1), S T AW i by AR Y i AR 400 .
o 185z
250 350 - & L2BRAEHTA b
. - =7384x+1.906 a
200 1 T 30T R=0872 P<0001
i 5 250 |
g 85
g 1Or . ﬂg 200 1 $=6904x +10.11
E ool . = §) sol R'=0.763 P<0.001
=]
ﬂ%ﬁ < 100 |
M oS0t
E 50 'Y
of lil 0 ‘ . . ‘ ‘ .
0 10 20 30 40 50 60
=50 . . : : R AR
LAk vk Bl %7 AR Belowground biomass/t
340 Age group
E2 #EFEYMESHTENENXR
E1 FAESASEYEERHE Fig.2  The relationship between aboveground biomass and

Fig.1 The biomass structure characteristics of tree components belowground biomass

in P. tabulaeformis stands
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FEHL T 441 0 A W KN ER A 4 i SR 1
AR (0.893 t/hm? ) </HAR (1.679 /hm?*) <HHAR
(2.697 /hm*) < KAR (3.024 v/hm®) <HHE (13.701
v/hm? ) ; A 2 3522 IR < ARATE > RELAR > AR > 4

AR>S/ AR AR W 7 A% S 2 AR R AR W B b T
i E 2 IR T 60% , K/ S 30T #40bk > 4y i b >
IS PR (R 5)

x5 REEASEMERSE
Table 5 Biomass and the distribution of tree root components in P. tabulaeformis stands
A M AR il N
i Pile Coarse root Big root Fine root Small fine root
i A R = R R R

- R W MR Wk EWR wB EWME kB EBR il

Biomass/  Percentage/ Biomass/  Percentage/ Biomass/  Percentage/ Biomass/  Percentage/ Biomass/  Percentage/

(/hm?) % (v/hm?) % (V/hm?) % (/hm?) % (v/hm?) %
AR Young 13.701 62.30 2.697 12.26 3.024 13.75 0.893 4.06 1.679 7.63
AR Middle-aged 11.308 61.74 3.163 17.27 2.073 11.32 1.276 6.97 0.495 2.70
PR Immature 18.249 69.51 3.332 12.69 2.624 10.00 1.301 4.96 0.748 2.85
I Mature 27.895 62.20 7.655 17.07 5.815 12.97 1.919 4.28 1.563 3.49

222 TEARBZASEY RIS 45

AR 7S (R G5 R SRR A A 45 41 oy AR W i AR S
] _E A C B ARG, B AEAR KRR B b R B T AR A X
RE KA IR BRI FHALR D AT 2R 8 BT
MIH R, 456 4 W AL BT R AE Wy s AE 23 ) 4540 |
B 3 L0 AT R AE XA o s T PR AR 45 21 4 AR W B Y
RIS IEAT T IEoE (1B 3) , S5 R E W &8 4L
FAMRAS U 9T R0 Bz 9 A 0 AR /=5 14 385 T 2
ST 38 Dl e TR TR | P B R SR A ) i DU S
JNE|— N5 A B, MBI AR 2 AR, HA
ZH3 R R4y BIAE 5.6 14,6 .12.6 m 1 16.6 m
SEEE L TR AR R 4 AR A AS R R R
TEFTAA WL BT o5 Ll ok, i i 2R W) e AE 23 [A) 45
¥ EAFFE 225 A MRAE - 3.6 m FFER A1, il
ARFNT AR AY 72 B o 1 4.6 m AL 17 g 2ObR U 7o ik
6.6 m, ERRMAEY RIS 2R Aty b

LU ABASE /0N | BEARS T 55 B 38 A 18 R e 34, i ek
R EAR (4.6 m) , TEMS T 12 & H 04
Prit KANRIR T >4 > T Je > ERAE
2.3 MR RIBEZE A K

L NFERY/E S NN RN N B N
2 EFR(0.861 t/hm?) >ITEAFK (0.790 /hm?*) >H?
AR (0.559 v/hm?) SRR (0.401 v/hm?) | B2k
A W R AT ARG 2.14 %, BEARS U153 W) b
RIS (3G TGN, BRI AR >2E >0 RO
FEAAR AL AN IR N A KT R AT M9 2
A AL 6) . EARARYE RN
I Ay - 2 e bR (3.058 t/hm?) >IE MK (2.017 v/
hm?) > FH#$ #k (1.220 vhm?®) > BLEHK (1.181 v/
hm?®) , FARJZS A0 A 8 T Lt 25 5 B O
Bk 3 A WAL 20.929% , T4l AR U 1k
31.20%.

F6 NTEHEEEMERSEK

Table 6 Biomass and the distribution of understory components in P. tabulaeformis stands

i

A48 Biomass/ (t/hm?)

Components

VAINcy 7N Young

R AR Middle-aged

VLR Immature FREHR Mature

MR A Total understory
HE- . Total shrub

-1 Shrub foliage

3.460+0.925 a
0.401£0.371 a
0.028+0.018 b
25 Shrub branch 0.146£0.140 a
HE-HR Shrub root

Fi- 4 Total herb

b - Aboveground herb
T Belowground herb

0.227+0.223 a
3.058+1.100 a
0.954+0.502 a
2.104+0.600 a

1.779+1.133 b
0.559+0.534 a
0.065+0.055 ab
0.291+0.313 a
0.204+0.170 a
1.220+0.600 b
0.327+0.166 a
0.893+0.438 b

2.807+0.502 ab
0.790£0.656 a
0.027+0.013 b
0.199+0.157 a

2.042+0.644 ab
0.861+0.525 a
0.125+0.055 a
0.334+0.271 a
0.402+0.236 a
1.181+1.154 b
0.475+0.419 a
0.706+0.738 b

0.563+0.572 a
2.017+0.276 ab
0.422+0.131 a
1.595+0.173 ab
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Fig.3 Spatial structure characteristics of aboveground tree components biomass in the P. tabulaeformis stands

2.4 JAEYZAYE Ko IR ARIIRZ >R IES 2 Z . &Y
JAVEPTEARAMP R B B FK > R E LIRS E AEYER/NERN AR (22.623 1/hm?) >ITRAK

ZAEA, M RE R RN EOR AMOGEZ ARG E. (14.390 vhm?) > MK (14.272 /hm®) > &l e AR

I AER RO B R TR, thR T TEL (10.265 v/hm?)

B AL AR PR U8 7 4 2% 21 00 VR K AR W)

R7T BEVDEEMERSE

Table 7 Biomass and the distribution of litter components in P. tabulaeformis stands

B4 H4r JE ﬁuﬁ'z@iﬁi ﬁé.ﬁﬁFi ‘ BAWUEY 7 Ll

Age group Components Depth/ Sample wet ;’Velghl/ Sample dry ;velght/ Biomass per 2hectare/ Percentage/
cm (kg/m*) (kg/m?) (/hm”) %o

ARGy fifk 2.140+0.173 0.870+0.262 0.468+0.202 4.685 45.636

Ak o3 fife 1.050+0.642 0.743+0.045 0.332+0.168 3.322 32.361

Young vy 0.400+0.178 0.423+0.078 0.226+0.076 2.259 22.002

Gt 3.590+0.718 2.037£0.188 1.026+0.099 10.265 100.000

NG it 2.467+0.525 1.136+0.542 0.624+0.231 6.237 43.700

Fig bk Sy 1.367+0.419 0.924+0.343 0.395+0.081 3.947 27.655

Middle-aged L3 fift 0.633+0.272 0.748+0.197 0.409+0.210 4.088 28.645
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oo P R ﬁuﬁ'zﬁiﬁi ﬁ?uﬁ'ﬂﬁﬁ_ ‘ (YN L/ i Ll

Age group Components Depth/ Sample wet ;velght/ Sample dry ;Velght/ Biomass per 2hectare/ Percentage/

cm (kg/m*) (kg/m?) (¢/hm*) %o
it 4.467+0.753 2.809+0.158 1.427£0.105 14.272 100.000
K1t 2.617+0.533 0.779+0.430 0.586+0.367 5.863 40.746
I AR 2y fif 1.517+0.366 0.868+0.249 0.458+0.104 4.580 31.824
Immature Ecvayiit 0.600+0.163 0.798+0.356 0.395+0.193 3.947 27.430
it 4.733+0.824 2.446£0.038 1.439£0.080 14.390 100.000
KAt 3.433+0.094 1.656+0.154 0.938+0.052 9.381 41.467
AR 2R3 fift 2.000+0.638 1.823+0.587 0.815+0.057 8.150 36.027
Mature eyt 0.417+0.024 0.830+0.187 0.509+0.130 5.092 22.506
it 5.850+1.232 4.310£0.434 2.262+0.180 22.623 100.000
2.5 MROAEY R LR IRAGIE 3 A%, TEAIRALIR A AR IR A By A

M3 A My A MR I S R S BRAG S AR AR AR S R

Perh SR TR AR S P TE ) 2 > B 2 STHER

Gemm i K Sy BCAS Jo i AL, XS R ERAIE RS 2. TRRIE EARJE R W 2 A ) B AR A 1
HABEEE X, EARME D, A (397.793 v K800, 10 B A2 A Py i W20 S A0 il 2 33 09
hm?) >UTEFR (242.188 t/hm*) >FHH#dHk (203.801 v/ (#£38),
hm?) >k (132.894 v/hm®) , UM A 24y Bt
F8 MMRARERKRSENERSE
Table 8 Biomass and the distribution of P. tabulaeformis natural secondary forest
LAk Young R Middle-aged YT PR Immature JERAK Mature g L Z R
Hoy Gtk i el AW i el AW o Al AW i el Coefficient
Components Biomass/  Percentage/ Biomass/  Percentage/ Biomass/  Percentage/ Biomass/ Percentage/  of variation/
(t/hm?) % (t/hm?) % (t/hm?) % (t/hm?) % %
T+ A Tree 119.169 89.67 187.750 92.12 224.991 92.90 373.128 93.80 36.73
#EA Shrub 0.401 0.30 0.559 0.27 0.790 0.33 0.861 0.22 25.07
B Herb 3.058 2.30 1.220 0.60 2.017 0.83 1.181 0.30 36.53
JHY%Y) Litter 10.265 7.72 14.272 7.00 14.390 5.94 22.623 5.69 26.13
A1t Total 132.894 100.00 203.801 100.00 242.188 100.00 397.793 100.00 35.53
K,

3 GipSitie

(1) MR A= 8 R /NI 2 R > 3 AR >
RS GIE AR, Ho  TeARZ AR Y iUk (373.128
t/hm*) >ITFAHK (224.991 t/hm?®) > EFK (187.750
v/hm?®) SEHIEAK (119.169 t/hm?) , F B A By e Fifi
R3S (4 3G T4 K 5k s 3 5 i N B 0T 5% 45
U fE BRI A Y KON R R, 4
WEARAE B S 0TS B DY B F ST A  (97.22—
122.20 vhm®) W) 4, i i bk 0] 5 28 /) B8 45
(38a jiiR) MIRFITLSR—B, (HSIELIA: Pk
B L Cao 45 St 5 b IX 3 A A ) ik A F 52 4%
R, X TR S ARG X IR X B4 1 o B IR 5

(2) FEAJZ ML B34 41 A W R i g v
U PRI B PR /NI Y 55 22 A 2R RIS 7 1) BF 5 45
O g RBH TSRS T R > S BRIR i
LI ARAN T BRI S >R > h > > F > BRAE X
55 Noh ZEUPVSFARFAR Li 250557 % 1 Bz My I 5E 45 3
—8, BARTETRAL S SRR E, HZRT
At TR AR JZ AR W 1 LB A AS TR] i 20 ] 25 5 200
Jew B AR, B BB RN R
AR (66.27%) > I A (64.35%) > i 2 Ak
(62.09% ) >R (38.39%) , L&A A= My & 2
FIFAK T Bz A Wyt 02 DR R MROR A T Pl it A= K30
FEA B AT R IR I BRI 2 bR 53 2% B A, A
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PRI EL,

b 43R R AR W R/ I 2 B AR > ST 2
MRS LIRS H S B, 48 bR AR B T i b 2
PRy FR R AR 058 BE ARG BRI . AR RS AR 4L 43 A5
o AN I UESE SO Gy A O K W Wi L )
HIBFFESE SR —F, I A AR > AR > AR > 21 AR >
INGIAR

R 56 LA A R — 8 R MROR B A W i S L
ST A EEE bR R A MK L R 2
KR, AWML R REE N 0.145, I
b TR A FRAR T I /N

(3) MR AE Bl K 08 7 4 2 1 A ) o A A R
SR RN A AR 7 10.33% | i
MG 7.88% JTEKK S 7.10% , KK S 6.20% , Fk
TR Y B AR 4 MR ALE Ry 1.779—
3.459 t/hm® , Fl Li 25 XEL0HS (1.61—3.76 t/hm?)
il Cao 55 ZEIMHS (0.87—3.55 t/hm®) AR FAEBEE
Pt e 45 3 — 3, X RR 5 ARG Mo 2
F AR A AT G, TR O R E IR MK AR
PSR R R R AR

A 75 ) )22 A ) it PR 53 AF % B 338 DR T3 R, K
N R RNy AR (22,623 v/hm?) > T #bK
(14.390 t/hm*) > H1 & HK (14.272 t/hm®) > 4 % #k
(10.265 t/hm*) , 5 Li 251 76 (3 B BSR4 AR B9 B 58
g3,

Brigh SRS ROl R S bR B R K EZ TR 4 T Y
o,
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