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Abstract: Picea asperata is an important afforestation species in the subalpine region of Gansu Province. The estimation of
carbon and nitrogen storage in P. asperata plantations is helpful to evaluate the ecological restoration effects after

afforestation. To estimate the dynamics and allocation patterns of carbon and nitrogen storage, 16 field plots of different

EE TR - EBLE B Y 3 RHE 10 (XDA05050202)
Wo#s B #1:2017-12-24; ] £ H Kl H £ : 2018-00- 00
* MIVEH Corresponding author.E-mail : shengdu@ ms.iswc.ac.cn

http ://www.ecologica.cn



2 S % 38 &

forest ages (including young forests, mid-aged forests, near-mature forests, and mature forests) in the P. asperata
plantations in Gannan Tibetan Autonomous Prefecture and Dingxi City were established. Vegetation, litter, and soil were
investigated and sampled for laboratory analyses. The results showed that carbon contents of different organs in the tree layer
were relatively stable, while nitrogen contents were closely related to organ types. Carbon and nitrogen contents in the same
soil layer had no significant difference among different stand ages. The ratio of carbon to nitrogen content was higher in tree
layer than that in shrub, grass, and litter layer, and soil layer had the lowest ratio. In this area, the total storage of carbon
and nitrogen in the ecosystem was up to 257.75—430.23 and 20.50—29.88 t/hm’, respectively. As stand age increased,
the biomass carbon storage increased from 15.51 to 143.51 t/hm’ while the nitrogen in biomass increased from 0.24 to 1.65
t/hm’. However, carbon and nitrogen storage in the soil (0—100 c¢m) was 242.23—367.79 and 20.26—29.58 t/hm’,
respectively, and showed no significant differences among stand age groups. Soil stored more than 60% of carbon storage
and more than 90% of nitrogen storage in the total ecosystem in each age class. Carbon storage in soil layer, tree layer, and
shrub/ grass/litter layer accounted for 85.72% , 13.44% , and 0.84% of that in the whole ecosystem, while nitrogen storage

in the corresponding layers were 97.60% , 2.08% , and 0.32% , respectively.

Key Words: Picea asperata plantation; carbon storage; nitrogen storage; age class; allocation pattern
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ZAZ(Picea asperata) FE ST ATHEREVE PG & (KL ) HIRARES (P9 24) K 1 e V3 du ko O 4, Pt 1
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33°06'—35°44'N ,100°46'—104°44'E Z [A] ,F-374K 3000 m, 2% XA 47 35 B v, Ja LAY 17 v JEL R Bt <
15 , ZAE V- R R 4 400—800 mm , BT 245 P . , B4R e 7—9 A PRI 1—3 °C A4k v e
AR 33.8 C AR IR AR AR 9 -29.6 °C, AR P-4 H A A 2200—2400 W' GE PG AL T H N
i, 90T 34°26'—35°35'N [ 103°52'—105°13'E Z [8] . Mo J TR iy i - iy~ 5 X, KRl
FEAFEBA S, TR 1640—3900 m, AFYRR 5.7—7.7 °C , FHIFEK & 350—600 mm , FEK [FIREEE P YE 7—9 A, G
Rl 142 4V WFEIX A EA DL A R L bR R L MR TR R T A2 o A A A, AR
AN BRI B B —  FIARETIRA /s H R, a2 BB ( Cerasus polytricha) )1 TEH]
(Salix rehderiana) A% ( Crataegus pinnatifida) 1145 ( Populus davidiana) 55, MK FHER FEAT . 5L ( Neillia
thyrsiflora) &5 1T ( Fargesia spathacea ) | B¢ & 2. 4 ( Lonicera tangutica) 55, ¥R MY FEA . & B ( Carex
tristachya) R )7 HAE ( Fragaria orientalis) V&1 (Artemisia dubia) K%K ( Carpesium abrotanoides) 55
1.2 W55k
1.2.1 FbrUEHLEE ST

JHAT T 2012 4 7—8 F HEAT AR Aol AT TR HE R TR, 75 E RIS IX B P AN [ AR 1 = A2
NTMAENIFTEXTR I 6 B 50 m x20 m BRI IEAEHL (FEMIR BEIE IX IR BE 30 m <20 m KM ) . FE
BRI 1,

F1 B AIREHEHE

Table 1 Stand characteristics of survey plots in P. asperata plantation

i i N3 i WA A Ak
age/a spect Slope/ (°) Altitude/m density/% (B/hm?) DBH/cm Height/m
15 7§ W 9 2397 50 1232 4.84 2.83
18 Fadb NW 16 3083 65 2081 7.17 5.02
19 N 15 3041 88 5435 7.83 5.96
19 4H§ SE 30 2197 70 1501 7.19 4.74
21 At NE 12 2383 60 1346 8.76 4.93
25 AE NE 15 3052 92 2260 11.96 6.73
25 PadL NW 4 3008 75 2874 8.71 6.53
27 Fadt NW 38 2640 90 4653 7.95 6.00
27 AE NE 39 2646 73 3453 6.63 4.01
35 i\ 14 2637 90 2044 11.73 7.05
35 LN 8 2650 92 2137 12.69 7.94
35 Fadt NW 33 3044 68 2166 8.87 5.69
37 PUTg SW 28 2960 82 4058 9.83 8.39
45 AE NE 25 2391 73 1765 19.14 17.12
46 PUTg SW 36 2409 87 1063 24.49 18.07
55 PUmg SW 35 2365 85 1270 25.64 18.96

1.2.2  FEHE A KR R4

TEARJZ A ARSI E (1) X525 N AR A T R A R IR 2 em , E SRR FRE 5y, 4%
K NG AT HITERE 3—5 BREERS , RERRFERT 73T B I ARSREEASD T 300 o AAE AR Sl o] 5200 2 i A
AT, (2) M FHH AR (RS- Y 5 S M AR A B[R] AR M Y e % 3—5 BRARUEA, T
1.3 mAbEHIRES 3—5 A, 4 I SEI0 %, 4TS IS | 2R FH 38 SO AR VA 0 8 B R I AR 48 580, AR AT 4R 0 4K
Ve iZREH RIS o 20 R0 AR H A AROLT 2012 AEM5 AR ) CHE 7R 48 Mol 75 LSt 40 ) 147, BIAREA /)N
T 20 4E MR AR, 21—30 47 R H AR, 31—40 4F A3 bR, 41—60 47 R AR, 61 4F LA I hyad #ubk

HER FEATIMTE Y Z A AR TEARFEHL IR X A EE 3 1 2 mx2 m PVEARKE Ty, 2 IOR IS 7
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AREED PIEE —A 1 mx1 m BYEARETT, 40 Hi b AT 380 IR 5 Bk LA o 0 IR A RE T Rl sl
H T PICEERETT K FE T NG T ) AR IEE FR B, FEBUR /DT 300g BURE S, FFIEAR (ROARJZ ANVE Y BIRE SRR
e I SE R Tk RS = A .

TR AR AR ERE T R S TR BOCRE L B 10 A S BORE A, R 8k, 3% 0—10,10—20 20—
30,30—50 cm 1 50—100 cm 43 JZ 5l B SFERE K AH [T b P[] — S22 0k SRR S TR A0, BBOREAT [m] S0 00 2 A 7
A Bl A e, [ P R — B AR (%) s B A B S 2 R0 435 A EOREAR [T,
100 em’ PR JTHUS 2 0K 4 37 RS2 56 % 105 °C PR 2 E i DR A
1.2.3 Gk A& EE

BB ONRAETT JE RO E MASVE AL S BT 85 CHLAR ML BE R kR, TR A & 5
FE VBT RS 0T 0.25 mm Ff, HIERESY AR KT WFES JS 3t 2 mm 0 (RCEER T 2 mm BBRAIFFRER) ,
FEFH Uo7 BUER A SR R EE 58 0.25 mm GBS PRic 5 45 TN . AR R B ol e 15 200 2 SR P o 46 1R B -
i A AL IR RS R SR L e Ak
1.2.4 AYEiE

TR Y R AG AR AR 25 FT AL S A2 A W R M R A X 345 AR B 5 IX b Sl A 3
AP A R AL LR TG 3a . R W s B sk 45 a8 B A Wik i — 2D Al SRR bR A
Yy it IR N TR TR AR A i

TR AR ORGP s A R AR TG AR S K e T T S HH R b D BT T ARUHE A | RS R A
AR,

1.2.5 &)20 A &S Eit A

B AR R TR AR (AR R T 125 ALk () B i R ZH O AR iR LUk (R e AE K
fiie () it IR AR JZ MR VE 2 KA TR 2 0k (R

IR AT .0—100 em )2 IR (R o8 &S IR (B MR 2, IS 2k ()
fig i TR A R

S;=2.C xD,xE x(1-6,) x0.1
A S 2 IR (R it (vVhm?) €050 j )2 R IR (R & i (g/kg) s DN j B TR (g/em’) 5
ECNHS )2 R (em) s G HAR>2 mm MBRA T 5 IRRRE 43 1

BB B L i R A A W e A A BT B8, DA AR 2 AU S A R e K2 i RS
R HiL KT (AR AS 200 0 T 45 1 DA T AR B A (00 R 7 £ 0 8 2 0 B A S48 5 )T 3582, )
SRS 2 T IACEE , THEA R

C=iCixW/iW[
K, CREREHNTEARZ A R A& CONEARZ AT AR Z M L 55| 4%
SR A WO A R AR i A E I BT n AT ER
1.3 Fdnab

FIFH SPSS 20.0 FAR BT 50T, R AR 2 7 22 50 Bk (one-way ANOVA ) Fllfi /)N i 35 25 - 12
(LSD) K35 AN [R] S  [8] 5 AZ A 25 RGeS AL 4y AN 6] 1 J2 [0 R0 1 M i 1 25 57 i ek

2 HR55%H

21 =R ANTMHEZRA S =
AN E R RS9 488.68—535.44 o/kg F13.08—10.55 g/kg(H 1), mAMHBR&HFY
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{H A, N 535.44 g/kg, HORE T HEL , 294 520.0 g/kg, MR AGRR & BB, N 488.68 o/kg, A S EFIEE AT
MR, o8 10.55 g/kg, SRR TC 0 3 25 5 (B 25 T T A& = (3.08 g/kg) o
600 ¢ ab
B a = : 12
L . ) b
3 500 T §° . 1
2 400t <
5 5 8t
§ 300} g
] z  6r ab
00 | bl
a4t
£ ® :
100 | s L ﬂ
0 0
MW R B W W R g R
#%'H Organs

E1 ZEAIRFAEERENHR . ERE
Fig.1 C and N contents of different organs of arbor layer in the P. asperata plantation
ARG R RN R 45 B T8 22 57 i 3% (P <0.05)

PR HEARZ & 28 B IR A& 09k 444.25—503.35 o/kg F16.73—26.62 o/kg (B 2) Bk S BIEA 48 E
(AR, TR 2 W i 3ol s TRORIAR , BA 2 803 i 43 il 291.27—430.35 g/kg il 10.30—25.08
o/ kg, M LAk A S BUE K TR 385, AVEYZ R 342.24—460.43 ¢/kg F19.83—12.12 g/kg, 4
255 MR IS BAR R A5 A8 B LA SR B W e RS AN RIS G ) T 2 25 S RS AR B AR AR AR
WA AR AR ) TG Wk 35 25 5

. Sk WK OO E AR TR

600

500 t —— 30°r
< 400 | &

2 S 20
LE 300 ¢ =
®E & £
S 200 | 3

Q Z 10 +

100 }
0

AN
TEAK:
TEAM
A b4
BAH R4
A H L) B
FAH T4
2]

214} Component

B2 FRBREZMAINEAR EXEMHENENK ESE

Fig.2 C and N contents in shrub, herb and litter layers in P. asperata plantation with different age classes

TN TS IR A S8 908 9.51—121.32 g/kg F1 0.96—7.52 g/kg, [f]— 1 J2 A [ #4 % 8]
ARSI EZES (B 3), A9 i 38k 25 bl SRR B o 2N Rl AR | i AR T A
A BR T, 5 0—10 em £ 2 EH, 50—100 em 2 W8 & 2 AU EIA Y 12.12% . 21.55% ,26.67%
10.81% , A& B MHT# Y 19.16% ,28.90% .28.33% £l 16.10% .,
h T RN B E A R, TR T 2 A THRARERIRA TR S ' E, TTARSHE
WA B i LA T (175.56) >E2(97.34) >R (93.39) >4 (51.27) , e R )2 A L h 113.46, W PR 50 45 51
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3 AEAMBZZAIRELEENR . ASE
Fig.3 Soil C and N contents of different soil layers in P. asperata plantation with different stand age classes

AR TR R GO ) L2 W) 2 57 .3 AT/ NS PR 2R ) L2 R[] 44 ] 22 53 138 (P <0.05)

TR BRA AR AR B W22 5N B3 (A BT, TEREARRRARR | B A BT A P L 1 19
BEARG AR FEASJZ AR LUK FEARR, 23331 8 55.85 il 25.46 ; Alivs W12 BB AU L (34.36) > T HREAFIHEAR Z
[ 3R R AL (12.73) /N (3 2) o AFEIARER I AGHEA FA Al 70 A 3= i UL JC 5 25 572

R2 TRABRREMAIHRKTE HENENLEENRELL

Table 2 The ratio of C:N in different age classes of understorey, litter and soil layers in P. asperata plantation

414 EUNEZIN - RMLCZIN b v JRBR ot i

Component Young forest Mid-aged forest Near-mature forest Mature forest Mean
(Y) (MD) (NM) (M)

HEARJZ Shrub layer 51.78+17.41 49.59+7.93 69.87+6.27 43.47 55.85

HAJZ Herb layer 23.41+1.50a 24.57+1.12a 29.70+1.90b 23.35+4.95a 25.46

&) Litter layer 40.92+3.7a 28.28+2.60a 35.30+3.77a 37.85£2.60a 34.36

L2 Soil layer 11.73+1.13a 12.81+£0.67a 13.75+0.74a 12.59+0.79a 12.73

B AP EARAER , RAT AR/ NG T om0 0 22 57 1. 35 (P <0.05)

2.2 TR NTAAR IR A
TIZANTHR0—10 em )2 d3efx U REARIE IS I 2 e hn . e LR AUk R AR T 22 S
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A, TR AR (0—100 cm) BEARIE I N2 Se3 5 0 i 22 Ak a3 (H R AR ARGk 31 i 3 KOF  F
Pimk R 5 A A R Gk RS A L B 85.729% 1 97.60% , TR ARG - 3ERR | AU R, H367.79
t/hm’F1 29.58 v/hm” , G bR 13880 AU B /)N, O 242.23 ¢/hm® 1 20.26 t/hm® (3£ 3)

AFS K IZ N TR A RN R Bl 1 2 IR BERG IR, -4 /Ui F 24 T 0—30 cm +
2,4 MEFII N T AR 0—30 em 2 F 285 AE 43510 126.80,161.73 ,152.24 t/hm*F1 189.13 t/hm*, i 0—
100 em 4358 2 0k A9 LU B 20501 R 52.35% ,43.97% ,46.96% F1 65.96% .,

x3 EAINTEEHR EHEE/ (vhn?)

Table 3 C, N storage of soil layer in P. asperata plantation

oY 12 Soil layer/cm
Age classes 0—10 10—20 20—30 30—50 50—100
C LAk Y 34.63+4.97a 51.38+19.75a 40.79+14.22a 52.98+15.83a 62.45+11.59a
i MD 62.22+10.084ab 56.56+8.19a 42.95+6.25a 76.03+14.05a 130.03+29.46a
IEBR NM 65.73+13.94ab 51.59+6.60a 34.92+6.87a 55.37+14.29a 116.56+42.47a
AR M 92.77+20.18b 55.69+10.42a 40.67+3.90a 27.35+13.79a 70.24+50.60a
N HIER Y 2.53+0.09a 3.68+1.02a 3.06+0.75a 4.64+1.21a 6.35+1.43a
ik MD 4.26+0.44ab 4.18+0.45a 3.49+0.52a 6.36+1.08a 11.29%2.56a
IEHR NM 4.72+1.00ab 3.75+0.57a 2.74%0.61a 4.21+1.09a 8.66+3.19a
AR M 5.78+1.17h 4.67+0.73a 3.39+0.45a 2.77+1.39a 6.45+4.01a

[RIFIA ] NG FRER R R F] 22 5 %5 (P <0.05)

2.3 A[FEBRIEE A2 N TR 8 B T 2 i A A

2% 4 W LIE TR 20k AU BE AR i 5 S R, ik U ) N DI AR 13.49 1/hm?
F10.17 t/hm? B HE B 1 2 MK 138.93 v/hm? Fl 1.53 t/hm?, i 28 25 2 A4 HO A A S ARG 5.23% F11 0.83% K
W I 2 ARG 32.299%F1 6.18% , A4 B V- A fif 12 |5 7 AR e i 5 1 LU 9y 50% 224, 72
KRB Ag G AR A AR RSB g it L A 43 A 20% 13% F1 8% , AT i 7 A2 X At i 1 L
37.90%—43.50% , kR WAE (21.12%—24.79% ) , W1 L9l d5e /N (15.11%—19.51%) ., #548 B -k A il &
dT TR 2 ik AU T 1 L AN T 158 20 1) G i 25 AR 4k

®4 EBAIRFAEHR EEE/ (vhm®)

Table 4 C and N storage in arbor layer in P. asperata plantation

B Age class + Stem ¥ Branch - Needle 2 Root Fr*A Arbor
C LAk Y 7.59+4.22a 2.83+1.55a 1.14+0.64a 1.93+1.18a 13.49+7.58a
rhi bk MD 12.90+3.12a 4.92+1.23ab 2.00+0.50a 3.17+0.74ab 22.98+5.59ab
PPk NM 26.75+3.82a 10.28+1.54b 4.32+0.61a 6.82+1.08b 48.17£7.02b
BERR M 77.86+13.92b 28.60+5.10¢ 13.48+2.47h 18.98+3.38¢ 138.93+24.86¢
N YIHER Y 7.41+4.53a 3.60+2.04a 2.71+1.58a 3.32+1.50a 17.04+9.52a
(x0.01) &Mk MD 9.24+1.72a 5.93+1.34a 4.60+1.14a 4.06+0.89a 23.92+5.01a
Ik NM 20.15+4.31a 11.82+1.65a 9.08+1.38a 7.31£1.35a 48.37+7.77a
AR M 57.87+10.33b 37.01+6.59h 31.53+5.75b 26.29+4.69h 152.70+27.36h

BABHHEARZ TR EAER 94 0.17—2.08 t/hm’ F1 0.00-0.03 t/hm? , 5 2% B B Aif i K/ g > He > &
ittt KN ARSI (K 5) o BRI T BEARRK B /N, WoR T EBRAR I f5 i BIVE . #5189
FAJZR AR 0.17-0.77 /hm* 1 0.01-0.04 v/hm?®, FEA ZHRAEEAEA R0 0 38 22 5, 1 A6k
TELE BUARBY B /N TR AR . AlVE ik U R NGB AR 0.32 v/hm® F1 0.01 v/ hm? 5 35 34 i1 2] B 20pk
) 4.25 t/hm® F1 0.11 v/hm? | BG5S BNz 5 B Z5 58 . E FORARTE Y2 5 28 R Guhk it = 1)
LR 0.84% , i HE S R G AN LU R 0.32% .,
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x5 ZRAIHKREAR EXENHEWENR AHEE/ (vhn)

Table 5 C and N storage in shrub, herb and litter layers in P. asperata plantation

g JEARJZ Shrub layer HKJZ Herb layer kYR

Age class # Root H Branch M Leaf £t Total I Leaf H# Root £ Total Litter layer
C iy 0.49£0.31ab  0.37+0.14ab  0.06:0.03a  0.92+0.36ab  0.3520.11a  0.4320.15a  0.770.27a 0.32+0.18a
P MD  0.4520.15ab  0.5520.23ab  0.06£0.02a  1.06:0.31ab  0.18x0.04ab  0.22+0.05a  0.39£0.07a 0.7420.10a
EBHENM  0.93£0.18a  1.07¢0.43a  0.07:0.04a  2.08£0.57a  0.15£0.07ab  0.5420.22a  0.68+0.27a 1.2620.29a
AR M 0.07£0.075b  0.09+0.09b  0.02¢0.02a  0.17£0.17b  0.07£0.04b  0.10£0.07a  0.1720.10a 4.25+1.86b
N gy 0.77£0.33ab  1.12¢0.72a  0.38+0.26a  2.27%1.12ab  1.880.7la  1.6820.64a  3.56z1.34a 0.7420.37a
(x0.01) P#BkMD  0.73:0.18ab  1.03:0.30a  0.26x0.09a  2.01x0.35ab  0.84x0.15ab  0.7720.19a  1.6120.33ab 2.77+0.54a
PR NM 1.32+¢0.38a  1.36x0.47a  0.3520.17a  3.03£0.80a  0.61£0.25b  1.6420.59a  2.25:0.77ab 3.49+0.46a
AR M 0.17£0.17b  0.13%0.13a  0.10:0.10a  0.40£0.40b  0.36x0.16b  0.3420.25a  0.70£0.41b 11.40+5.60b

2.4 BN TMAR R G A i ol

R D 7 2 N TARAEZS R Ge it AR AL s R b S BB AR A K i 3 in ) a3, 43 1A 257.75 .392.97 .
376.36 .430.23 t/hm*, AH #2005 WA ARIAY 15.51 v/ hm® 880 2] bk 19 143.51 v/hm? 3400 T 9.25 %
(% 6), H G RGRAERAY H WAL AR 6.029% 52418 0 2 s bk iY 33.36% . IR GRS
FR Gt fiti 1) Lo AR A B I 60% , 16 Ll MR P i AR B, 3 — LU 71188 28 i 90% , B L HER A
RGuRA 1 2 TTIR A (R AR T R Ay B AU 8 I I 2 808/ | 5 A W e B 1 AR AR RS A

LI AR TP AR S AMORT RBMAE 2 R G AU 430k 20.50,29.88 ,24.65 t/hm* 1 24.70 t/hm®, FHrf
AR I R BE AR B KRR, o AR A B S T H R, SAESRE AR T
FAAA AR BRI B9 BE B WG R, 290k 1.17% .1.00% 2.31% 6.68% . +I3E#4r 5B RG AR
1511 0 23 0L Bt AR 348 o T O/ N B AR X A 25 R 0 A5 i I R A i 1) SRR R AT R A 90% , 8 v i bk v L
515 98.99% ,

SIS S R Gl At 25 () S0 BCAS s . £ 3E)2 (85.72% ) > K2 (13.44%) > 5 2 FIA V& 9 2
(0.84%) , Afiti g Ry T2 (97.60% ) >Tr AR JZ (2.08% ) >HERLJZFMG 5 M) (0.32%)

*R6 ERAIHRESEZGEHKR . BHEE/ (Vhm?)

Table 6 C, N storage in P. asperata plantation ecosystem

TH Ttem LAk Y bk MD JE PR NM AR M
C YRS Biomass 15.51+7.59a 25.18+5.57ab 52.19+6.30b 143.51£26.69¢
A-3EFR 53 Soil 242.23+53.33a 367.79+45.88a 324.17£71.37a 286.72+45.48a
B R Ecosystem 257.75+57.26a 392.97+46.43a 376.36+73.00a 430.23£68.92a
N AEYE7R4) Biomass 0.24+0.09a 0.30+0.05a 0.57+0.07a 1.65+0.33b
A 3EER 53 Soil 20.26+3.42a 29.58+4.31a 24.07+5.83a 23.04+4.24a
ARG Ecosystem 20.50+3.43a 29.88+4.30a 24.65+5.86a 24.70+4.55a

[EFT A )/ NG T RER R e 21 0] 22 5 .35 (P <0.05)

3 Wit

TR BB B 516.09 o/kg, HEAR N 472.66 o/kg, HAN 363.32 o/kg (& 2) , F WA FHEA
FREA FeAAE AL K R RE AT 85 & AR R Bk, 050" 1 0,451 S22 [ N A5 R bR A 2 ik 1)
Bt 4 R H,0.50 MBI 3 REHE = AZ T AR B B % ik 490—540 g/kg 3 [N, FHRAGFZ X = A2 T AR I ik
A IE Y 5 T 0.45 MERRFE 4 R B0 W BARMG Z 2 e KRkt it . #EARZ (444.25—503.35 g/kg) B
A2 (291.27—430.35 g/kg) FIAGTEY) 2 (342.24—460.43 g/kg) MR & SR AA AR T 0.5, ik, L 0.45 5.0.50
AT 0 R O ST DRI At 1t AP AE — IR TH R 22 FB 55 1R I B AR B R IR Z (B ik & B 22 5 . o T
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HERR AL T ARAR ARG 5, 028 B SIS B 2 B A B

TR AR, TR A YR AR A AR SR B AR e E B Y i TR R A
K BEA LB A B, i beb i e RS i AR T B IR R ARk R SR (HAEARTESY
o IR 2k A TR IR R A 255 (K 3) , XFEERATReA W RN, —2 a2k
WRTEAR R A A A B I 2 N T A 59 20 | 3 AT A0 A 95 e 0 s RS X SR
B, AR 8 5 ik A

MR R oG & b O (E S A A K B I S A E AR A KL AT s EMES RS
W IR Z AR B S AR AN [RIARIS [R] G i 3% 25 5 (T 1), U I AE S 4 A A o B b B T 2 R e LA A G AR
M, MIARFEZEE A S ETEA RIS ) 22 5 B3 X T R A A B A K kB xS /oo i
WA A AE2Z R G R RO RS Rl KA T8/, RIZh RS B RS R T2 b2 |, M
FIEALER B BB A HE R TS B o X S e 2 A2 DA S X3 34 N i ge 4 SR — 3, X R IA
R EAwshM:, BXTaiids B A K BEAEZEN ., fEARZE, B A R R [ A HERS I [, 43l 7 ]
JE MR A AR A 4NAR 5558 B RR UL s A LT, ABEAR O BB AN RO — @ iR S fEA B R GKF,
MR A R B R A0 2 30 i U B R S, B B8 U Il 2 DAl 2R L ARG A 4 40 ( an - 48 ) T RS 3 e S LL o 1)
Ayt

R A L (A O R R e T iRk A LRI 3R B A ML AT R T ik
HORP ORI R AN TR R R 12,73, HAE AR SR 0 B 3 22 5 (R 2) , BB =2 A
ToAR G WL A RN, TR, 25 A2 N AR - 93005 2 e s v T v ) - 3 L P 49 10—
127 T ARk R A R 13,3 0 T A R H A7 DX K IS 1 R0 A AR FHARRAE A S i, 2
foe HbsR AEBE B AR RIS O R T RAETE SR A E A R, FEFR g, IR A
FC AT T SR A 0 A 25 RGBT 5T o DR ARAE - SR A Ak P A I DA SRR AR LA, U T
TR YRR

FRAR R B S R G — W T AR AR, R R IR 3 AR B T v 4 A
P AR, SR AT AR (0—100 em) BRAEREH 310.29 t/hm? (32 3) , 005 T H 4 A TAK T HEmfis
#(107.07 v/hm®) ORI N AR + 38R i (107.10 v/hm®) B —J5 1D, ARGy 3B At 15 bR AT G
REY], m TR E R E RS RS BAT R R R S5, B B R R A R S AR
I F S8 3L R R RE B WA 207 A %) A SR R ARG B A A 40 i ] BLAM A T S e BRAR T
HUBR A A i 2 TR T - 3en e =l T AHFSE T = 2 N TARAL T v X, R A1, [l s 47 1
Rk S AR XRG4 45 10 T 1 I LA B s i it . =42 N TR 0—100 em 388 Uit ik
24.65 t/hm® | A4 T i HiL X 25 04 B 3 b A N TP B 3R RUR 0 (8.57 v/hm®) P2 R + B v B XN TAK
AU (6.80 v/hm®) M) | [A]Hth fp F  EAR MK ARG A (1731 vhm®) Y X RSN TR E A 5
TR AR AU

WA, A2 N TR 38R R AN RIS R T 3 25 57, X EZR AR R T = A2 N TR 7R
60 4FELAPY , A KB (Rl - 39 | R 1 52 15 PRET I R 7 SR s R, OB R X S A2 N TR
B AU A B I RN A A SRR, N e S B s R R S RS 1 e AR AR . XRIAS A2 TRR
PRI R BEAE B EURE TR0 B WA AR S AS T K I s 5 WIS

FETFMETE AR, = A2 BB & 51.70 vhm®, & T H & N TR 8 2 5 2 6k 6 =
(33.79 v/hm*) "G T 42 [ 2= R M B 25 it i (82.01 v/hm®) ) X — B Ak KR HIF =42
N TMAGHEA EA TR i B 11, 13X FEIE R = A2 N TARCAZI I AR i ol 32 sk 20, B
T BB I i AN, BEE M AR K, A2 MR R RE 8 o 8 2 =, AR5 v 0 R B PR A (R
T2 Ik AR RN (R S) , TR BE A M AR, TR AR 2 3B AR P, AR R 2 A K ' R AR R T
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55, RS VR 22 () LA R R 5 TR K 22 ) A 0 DA S 4 fin sk, B BOM T R 2 S R N 2R W e R | AU R R
ik, 5348, AT REt e — AN AT Z AR B

I ANTMAS RGN HR %R R 362.00 v/hm®, & T T [ 2R bR AE 245 2 S8 0k % B 10 7 25 {4 ( 258.82
t/hm?) 0 [ AR RGO AR 25.25 vhm® 2 E TR EREIX 37 R4 HIBM A S R G A i (6.51
t/hm®) "2 FIIRYT 3G 23 X 13 ARAEIRYT A TR S R G AR (19.09 vhm?) 9 XRA B2 AT MAE
BREEA BRI A AR, 2RI, BT RHEaR  AAEEAE A S R b AL TS B M A7 (4508 Hik AN
YT 60% 1 90% ) , A=A R Gikk A TR B I AR A KRR i e, DL ESEIRER, B2 A
TR RGEA KGR AR, 55 TTH S,

WA NTHAESRG T, H8em EE ir 5 HlsR EAE o b TR R U i F2 0k,
Bl U AR S AR 1 0 N AR ASREAE S 1Rk | U R 1 T R MERR DAL 2 A2 N TR R 1R |
RANETEARWINE SRS . AER RGBSR AE R BAR R R E . AN TMO X f
Ak Wk KA CO, MR BE TR A A5l . AR 3R A (9 15 BT B T N RS A i I & RN T, X6
MO AR A B e D4R S I I RE L AT — B S S M,
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