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Evaluation on carbon sequestration effects of artificial alfalfa pastures in the

Loess Plateau area
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Abstract: Carbon of grasslands is an important component in the global carbon cycle and often plays a dominant role in
continental and regional carbon budgets. Identifying Carbon dynamics in grassland ecosystems is significant to predict the
response of grassland ecosystems to future climate change. As the important component of the grasslands on Loess Plateau,
alfalfa pastures which have both effects of nitrogen fixation and carbon sequestration, not only have great influences on the
carbon cycle of the grasslands on Loess Plateau, but also play a significant role in low carbon agriculture. However, the

carbon sequestration effects of alfalfa pastures on Loess Plateau are poorly understood. This research studied the carbon
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sequestration effects of alfalfa pastures which have grown one year(initial stage of establishment) , three years(high yielding
period) , five years( stable production period) and ten years( obviously decline phase). With measuring the carbon content
of the above-ground vegetation, below-ground vegetation, and soil, the research quantitatively analysed the carbon
sequestration effects of alfalfa pastures with different planting ages, meanwhile, evaluated the carbon sequestration effects of
the alfalfa pastures on Loess Plateau. The results showed that alfalfa pastures with the growth of 3 and 5 years owned the
strongest ability of above-ground vegetation carbon sequestration, while the 10-year-old had the highest ability of carbon
sequestration of both below-ground vegetation and soil. The soil carbon sequestration focused on 0—=80cm soil layer, while
the below-ground vegetation focused on 0—20c¢m. The soil carbon sequestration amount of 0—80 cm soil layer of different
planting ages accounted for 41.02%,39.43%,41.56% and 39.59% of their total soil carbon sequestration amount
respectively whilst the below-ground vegetation occupied 45.74% ,55.68% ,53.12% and 43.28% respectively. The total
fixed carbon amounts of alfalfa pastures were growing with the increase of planting age, but the rate was not very obvious,
and the total fixed carbon amount per unit area of different planting ages were 12.69kg/m”,13.49kg/m*,13.31 kg/m” and
14.83 kg/m” respectively. According to the age structure of alfalfa pastures on Loess Plateau, we estimated that the yearly
total fixed carbon of alfalfa pastures on Loess Plateau was 1.430x10" kg(143.0 Tg).This study provided theory references

for regional studies of carbon cycles and low carbon agriculture.

Key Words: the Loess Plateau; artificial alfalfa pastures; developmental stages; carbon sequestration; spatial characteristics
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B 40% DA L, A2 R 30 R Bk i ALY 4 4%, ARAKIE ALY 3. 6 £, R TR E b KRS R g™, BT
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F4) TR RSN A H DAY, X6 A 98 i DL I 7 e b 1) [T BRSO, R4 1A B, bR 2 A 0 A B FH B b B U, &
JE DX S AR me K Ay B BB A BRS  S SE RS M,
1 ARMREHARFE
1.1 R IXHEN

TR B AE U AR AARBE K AR AR — b (bS5 34°217 A28 108°107 , 33k 454.8m) | iZuti 7 T 22044t
FE TE W RV LA YR [, P34 B BT 21500, 4E SRR 12—14°C , o i IR - 21—— 15°C | 4RF
K i 580.5mm , FZEFEM /D, Wi EEAENDE 7 .8.9 =4 | SR BRI K IBIE 5 506, K50 1k
Wit 2R AR, BSR4 3 AR 5 AEAR A 10 4R 4 DR KAER IS S f hom, B
T ARl A ELN 201, A [F)AF BR RS M 34 M Bk 3 Al 7.5 kg/hm?® 4718 30 em, [H E) 45 B0 A CF AR IR], N EA T 4R
P IE FNRETBE 3 B N T BR B RS 2, A AR BR 78 R HURAE R 234m*(18mx13m)
1.2 B R W ik
1.2.1 A A O

Mo FAEE AT 5 H 18—19 B .6  22—23 H 8 A 11—12 HHI 10 A 28—29 H X &4EFR VU ZE S 15
WIACIA o = R BUORE D7 TR 2.0 m®, SEHIAE] FREFE , B 3 Ik, HUEERE 600g 247 F 105C AT 15
min, 65 CHET 24 h EIEE  JHEEE AT b, 0058107 5, 5 B HUIE R 5 A YRR ik 2

TR AR N 7.9 em (B ERE 12em) AR, [R] IS AT A 4 A 7 BURE | BURE B[]
11 A4—5H, 1.3.5.10a BFFERE 5 BEVLER 3 M HEE , 10 HE 20 cm 432 ,0—300 ecm +J250 4 15
2, NETEAT R a7 R AR SR A B 3 5 HAEIR A, B2 A BRI 2939.4 em’ 1820 V., Jesr Bl Horp ik
FUER I AT WARBOK UE T35 BT, BREIE N meo B AR 10 S0 80 R FLAR 1 mm 19 05 K U6 40 AR |, BA
T BREICHN my, SR AR my, = mo+ my, WHEVEA LA 1.5 ke 246, ERBT . BRI
AR S R H
1.2.2 REREME

W EREEEAN 21 1.0 mm G, K s ARAE AL SRR R 6 A0, 55 0.15 mm 05, BETF SR FH EE 5 TR B Vil
T ANIMBGE A I e Hope S IR P R REE 0.5 o, HEIRESEL 0.015 g, LA TERB/E X iE
1.2.3  Hdmabag

XTI S B R FH Excel ZRBRJS , R SASS.0 XA HEAT V- 3546 bRt 22 A1 )7 22 4091, R Duncan #7152
W 2E kAT 22 5 BB VARG IS B S P IAME AR E2E (n=3) , BEMEKF-H P=0. 05,
2 HERSW
2.1 OR[RAERR A B A P [ e i

ANFAERR g R AR Y 2 5 B SRR B bR Sk C R EE S (R 1), AEERS

®1 TRERBEEMM EEYFERE

Table 1 Carbon sequestration amount of above-ground vegetation of alfalfa pastures with different planting ages

R4 PR (kg hm ) AR/ (/ke) SRR (kg-hm o)
Planting age (Code) Biological yield Carbon content Carbon sequestration amount per unit area
1AE2E (Y1) Annual 7750.6+40.1d 407.7+14.60 3159.9+128.6¢

3 4E4E(Y3) Triennial 14417.6+21.9a 407.7+12.61 5877.8+173.7a

4 - (YS) Five-year-old 13841.5+33.0b 414.53+12.73 5737.5+162.7a

10 4242 (Y10) Ten-year-old 9905.2+36.8¢ 400.53+18.25 3967.3+128.6b
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3AEGE AT, A e R e T AR R 5 AR AR B AR AL TR, M AR R 1 AR A
AR T I AERR AR AR FAR AR B ikt 08, 3 AR AR R 5 AF AR B 7 B T BRAR AR [ o e A0 AL T A
K, H B T 25 5,10 AR AR 8 CAL T2 WOl o b AR 47 VRS Pk [tk i 5 T 1 B, R BOH .
A7 TRTRRURE PR [ s 2 3 A AR RN 5 A7 AR B R R A1
2.2 N[EIAERRE A T AR )
221  RFEMERRE S R T A S ke

(] — 4 FRAN[A] T 2 RS E e o T AR ) Sk AP 22 5 (3R 2) , 1 4FAETE 140—160 em &8 fe 57,3 4RAETE
160—260 cm +JZ TR N T A=Y Sk AR 4 oA+ 2 IR 5, 5 AFAE7E 140—300cem + )2 R P 35 ik it
I THRE K o 10 AR & 45 L2 TR N G i 25 25 5 (HAE 140—160 em 12T N & i e o Ak T 4%
=K UEBH 140—160 em 2 VR B P25 4F BT A= 40 [ Rk RE 1 AR

[F]— 1 2R EE AN FAE PR E g 1 T A S iE A 22 5% . 78 0—160 em )2 EEN, 10 4F4E S 5L A
b T B K, BAE 60—80 em -2 IREE N I T H B A 4ER (P<0.05) 51 4R A4 Bl i 4 24k T e K F-
HAE 20—40cm + 2R N 5K T HAAERR (P<0.05) ;3 R4 F1 5 4F A S iR 7E 0—160em 1 2 G 2%
SAREE  160—200 cm,3 FLEH S AEAE SRR, 1 F4 SRE A RAR, BLAE 180—200cm + )2 R I %
R FHEH4ER (P<0.05) , 200—300 cm +ZEEN 1 FAEH I AWM FAY),3 F4 /1 5 454 Sk
5AbFHE K, HAE 240—260 em + 20BN W25 F 10 24 & ki (P<0.05) .

x2 FREREBEEMARNIEREMTENSRE

Table 2 Below-ground vegetation carbon content of alfalfa pastures with different planting ages

+ R o R A=) & B i Root carbon content/ (g/kg)
Soil depth/cm Y1 Y3 Y5 Y10
0—20 247.77+16.14204 305.08+61.49 277.13+28.50¢ 339.20+17.86%

20—40 196.12£28.22! 300.45+37.58: 284.34+44.92% 341.82+14.59%

40—60 228.46+54.98" 232.03+45.24¢ 304.9348.93%¢ 260.03+110.55

60—80 276.28+37.54 253.37+33.11}< 298.11+10.95¢¢ 363.89+23.29"
80—100 238.52+ 14,2220 240.76+79.59° 301.41+37.82%¢ 322.39+68.65
100—120 222.55+46.36"¢ 294.62+16.513 272.30+15.20 335.39+16.87%
120—140 244.87+23.46 305.45+9.46: 286.70+50.62¢ 294.88+59.65
140—160 292.31+14.69% 292.63+23.012 307.98+60. 14" 342.83+9.48%
160—180 264.71+20.582* 319.28+33.39% 331.73+26.582 277.56+92.492
180—200 209.52+3.65¢ 322.74+33.45% 345.36+43.67" 316.82£20.62%
200—220 — 316.72+£10.85% 290.90+6.19¢ 296.91+79.462
220—240 — 302.75£16.113 270.14+14.68¢ 343.05+10.98%
240—260 — 324.32+21.71° 326.10+33.66" 256.30+15.14}
260—280 — 312.68+1.72% 347.54+11.66 280.52+32.053"
280—300 — 302.00+14.67 384.88+11.51° 304.75+67.37%

AR ) T B AR ] — A BRI BE HT AE)  B k2 5 W3 (P<0.05) , T ARAS ] 7 B AR ) — 1 J2 TR BE RS [ 4R R 7
WA A 225 B (P<0.05) 5 =" Fonix LR UREE ORI RN WL B A T A

222 R[FAMERR BSR4 i

FAE R E 1S HHL 0—300 em + 2 URE A AT T AR B AT E (R 3) SR E T R AR
FEAMTE 0—100 em £)ZE AN, H 0—20 em )25 M i 2, 700l 15 0—300 em G Y 43.64% ,52.99% |
55.14%%1 40.59% , 100—300 ecm +JZIRE N, Al —4FRA R L2 RE T AP o fimzZ R AR,

FEANTA] 2B N, AN FAE R R AR R AR L 10 S i 22,3 4R AR IR, 1 AR AR IR AL T Ik
S 10 4F A R A2 ¥ R 7E 40—60cm 80— 120cm , 140—180cm 1 200—220em + /2 % N i 2 5 T HiAb 4R
FR(P<0.05)
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®3 FAREREEEMAMERIBTENRE (kg/m’)
Table 3 Below-ground biomass of alfalfa pastures with different planting ages per unit volume
LR Yl Y3 Y5 Y10
Soil depth/em xR CR 7R XR CR IR XR CR 7R XR CR 7R

0—20 0.311  0.061 0.372+0.077; 0.676  0.547 1.223+0.029;,

40—60  0.044  0.049  0.093x0.024™ 0078 0.107  0.185£0.040¢
60—80  0.032  0.046  0.078£0.042 0031 0279  0.310£0.058"

0576  0.101  0.677+0.166}  0.744
20—40  0.087  0.043  0.130£0.039>  0.051  0.041  0.092:0.033%"  0.055 0.041  0.096x0.035>  0.094
0.053 0.023  0.076+0.008"  0.086
0.0600 0.018  0.078+0.039}  0.067
80—100  0.032  0.026  0.058+0.025)  0.024  0.100  0.124x0.014;  0.025 0.024  0.049:0.027"  0.207

0.040

ab

100—120 — 0.037  0.037+0.008" 0.011  0.044  0.055+0.005]  0.026 0.008  0.034x0.001>  0.079
120—140 — 0.024  0.024+0.008¢ — 0.030  0.030£0.004¢,  0.029 0.018  0.047+0.016",

140—160 — 0.024  0.024+0.013] — 0033 0.0330.004] — 0019  0.019£0.004)  0.043
160—180 — 0.017  0.017£0.007] — 0032 0.032+0.005] — 0.014  0.014£0.005>  0.045
180—200 — 0.020  0.0200.004{ — 0.038  0.038+0.007! — 0019  0.019£0.006%  0.031
200—220 - - - — 0032 0.032+0.005] — 0016  0.016£0.001>  0.070
220—240 — - — — 0042 0.0420.009! — 0054 0.054:0.029®  0.073
240—260 — - — — 0039  0.039x0.003 — 0.021  0.021£0.008)  0.048
260—280 - - - — 0039  0.039+0.001¢ — 0017 0.017£0.0042  0.047
280—300 — - — 0.033  0.033x0.003¢ — 0010  0.010£0.007%  0.016

0.380  1.124+0.096°
0.072  0.1660.0162
0.394  0.480+0.059"
0.079  0.146+0.007;
0.049  0.256+0.026°
0.007  0.0860.003¢
0.010  0.0500.006¢
0.010  0.0530.013°
0.038  0.0830.017°
0.007  0.038£0.012°
0.012  0.082+0.009°
0.005  0.078+0.009°
0.001  0.0490.007°
0.001  0.048+0.007¢
0.013  0.0290.002°

XR ACRANR, CR AUFRAMLI, ZR R EM,; EFRAR TRAR I —F R B AR T A B2 5 B3 (P<0.05) , FARA R TR UK — L2 B3
R TRIAE R 4 R T AR i 22 3 I 25 (P<0.05) 5 “—" Fom % L2 TR N AR I BB i (3 A=)

223 OR[AAERR S SO R A P [ e i

HRPEAF] 12 T A & i A K TR AR
BN [) 2 R 1 b A= 4 T e e (&1 1) o AR RVARFR
EAE RLHEL 0—300em - J2 U8 B2 T A= ) [ B o 25 S b
F, M 10 AR EAE T A A ik R A A R AR A
151, 7E 0—300cm 2R BE N T A= 9 [ g i S AR b
K, BHAE 20—60em , 80—120em , 140—180cm #l
200—240cem )24 2 w5 T HAAR R (P<0.05) ,3 4F
AR Z AR IR LA T RAR K

] — A B 8 7 R, AEAN ) R IR L T AR )
[k e LA 0—20 em femy, 1 4FA: 3 4E4: 5 424 (10
FEEETE 0—20 em )2 AW w5 50 5 2T
A=) 0—300 cm [E Bk 45.74% | 55.68% .53.12% Fil
43.28% , 454 FR 0—300cm + 2 R N B T AR R A
Yy B4 )4 39.98 131,66 ,69.51 g/m* il 175.67 g/
m” 10 454 1 3 5 T HABARERR
2.3 IRIAERR 1 A A i
2.3.1  A[AlAERR A B I B
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Fig.1 Below-ground vegetation carbon sequestration amount of

alfalfa pastures with different planting ages in different soil layers

XF 25 AF RS E LR 20 em )2 RIES BRI AT 4TINS R (R 4) ,7E 0—80 cm LR KAFMRE1E
M IR A R T E 255, 80—180 em +)ZURFEE N, 10 4F AL B 75 4 8 Sk i IR AL TR K, 3 AR
W25 AR 1 AEAETE % L E R NI T B 35 22 5% 10 4F A4 & Bk i 7F 80—100cm , 120—140cm 1 140—160
em TEIRE N B E S THEAAER(P<0.05) . 180—300 cm + /2 E A 4ER FIES R 25 A 0%,

[ —4F B s Fobh, AR 2B N RS L 0—20 em L2, HR & THE L2 (P<
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0.05), 0—160 em LJZTEN , LIS TR ESEABEE 2R EZRYBGINTFRAE, 160 cm DIT 2N 1S
bR 28 e AN

F4 TRERBEEMTHEARE

Table 4 Soil carbon content of alfalfa pastures with different planting ages

+ SRR - HEE AR Soil carbon content/ ( g/kg)

Soil depth/cm Y1 Y3 Y5 Y10
0—20 7.28+0.407 6.77+0.19% 7.47+1.40? 7.3620.16"
20—40 3.92+0.57" 3.97+0.37" 4.28+0.79" 4.18+0.26"
40—60 3.39+0.22¢ 3.52+0.36% 3.52£0.23% 4.39+0.58"
60—80 3.35+0.23¢ 3.55+0.35" 3.40+0.43¢ 4.03+0.57"

80—100 2.47£0.12{° 3.01x0.59 2.67+0.26;% 3.86+0.18"
100—120 2.37+0.20° 2.93+0.42¢! 2.50+0.195, 3.42+0.18°%
120—140 2.38+0.14¢ 2.68+0.40{ 2.38+0.32¢ 3.37+0.23¢%
140—160 2.4420.27{ 2.57+0.24{ 2.4320.17; 3.21£0.14%
160—180 2.35+0.09¢, 2.98+0.57¢ 2.27+0.16; 3.01£0.27¢%
180—200 2.49+0.21% 2.65+0.62¢ 2.29+0.18¢ 2.82+0.25%%
200—220 2.55£0.11% 2.65+0.17¢ 2.63+0.10% 2.67+0.47"%
220—240 2.66+0.15% 2.71x0.12¢ 2.83+0.10% 2.89+0.04°%
240—260 2.71x0.24% 2.53+0.04¢ 2.87+0.08°% 2.64+0.12"%
260—280 2.62+0.024 2.47+0.06 2.66+0.11¢% 2.49+0.108
280—300 2.91+0.30¢ 2.49+0.17¢ 2.90+0.08¢% 2.53+0.28%

AR FHACER 1 FRE T A EIRE S kiE 25 B (P<0.05) , iR FRA LR — 2R E AR ERE 5w s
Wi 5 3 (P<0.05)

2.3.2  UR[AIAERR 7 B A I [ A

A L2 H TR (£ S) TR SRR T w39 R B B AN 1 2., AS ) 4F BR 7 5
TE 0—80cm + )2 FEE N I [E B 0 i 5 25 5, {HAE 80—180em + )2 IREE N 2 Sk, Hirb 10 4E A4 th &4
Fhem K, 3 AR5 A 1 A TE R #2E5, H 10 44 7F 80—100cm  120—160cm + 2T P + 1
i itk it S 3 v T B AR FR (P<0.05) .

x5 ARLERELERSE
Table 5 Soil bulk density at different soil depth

iE{* B/em 0—20 20—40 40—60 60—80 80—100  100—120  120—140  140—160  160—180  180—200
Soil depth

9 T 3
LREE/ (¢ em”) 1.34 1.47 1.46 1.44 1.41 1.36 1.28 1.37 1.29 1.27

Soil bulk density
200—300 em 12V TIER T 180—200 em +JZIREAY(E

(7] — 41 FRAN [7] 0 J23 TR B %) T [ e 122 (%) 20 A 6 WY, 25 AR BRI 735 Bt I [ Bl = 9 DL 0—20 em fierm, HY
I 3 T A 4 2 Rk i (P<0.05) , X EEJEH FHE M T AV R ERZRED L HHERIZH RN HEEY
75 IR A AE AR PR E R AR AR R E . [l —4EIRE T8 AR 0—80em )2 TR N, 358 [ ik £ Fifi
R TR R I REAR , H 0—80em VR N 45 + )2 - HE [ Ak it 34 3 = T 80em LAN )2, & 4B 0—80cm
SRR 5 d 0—300em 1Y 41.02% .39.43% 41.56% .39.59% , 80—300cm - JZ T B PN + 1 [ B HE A TG
WEES,

ANRVAEBR 15 H L 0—300cm 2R B B T AR - B [ a2 DA 10 48R B 3 s T LB ARRR (P<0.05) L1 1
GEAE 3AREAR 5 AEAR 3 AMERR I TC i 35 25 5, B 1 g T B A A B — o AT PR g [ R f A S R R AR A
54 PR 34 BT T AR - SRR R o 12,33, 12,77, 12.67,14.26 kg/m’,
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2.4 B A R DR DX P A b e A B @ 280—300cm 180—200cm @ 80—100cm
VARAE 3 4R 5 AFAR 10 AFRAE A5 AR R 75 50 3 b D 2007 280em & 00T Soem B o0 Soem

R E AR R R B R AT A 12,600, SR0Tnen B e e

13.49 (13.31,14.83 kg/m”, ¥ + /& J5LE 75 55 b G 1 A g 80.00

J0 105 07 b 2SI A S PSRN, L S o | :

B RS R Ay 1 AR A A B 10% ,3 4RAE A f oo |

5 AR 4515 35%, 10 2R 20%, MR ARRERE R 25

S R R R R A (R S|

M3 m) FE S (VR 3 m) X B R §e 4000 1

AP L P A B XY 8+ PR A B2 000 |

BAMEEITA (£ 6) o X b M FARFEMALE £ 2000 |

R IR T AT AR E BRI £ 0 |

[, 7 R 95.79% . SRR AEE 3 AEEL B

S AEE 10 AR AR ET RS M A MR A O

8 R B A I 5.434%10° . 1.150%10° & 1.364 % E2 AREREESHARLEERE

10", B 75 2 BB - B e fE 3 4FAE R 5 AR 4550 Fig2  Soil carbon sequestration amount of alfalfa pastures with

M DX 3 7l [ i Bl 143.0Tg, different planting ages in different soil layers

x6 XHANEEEMERILE

Table 6 Total fixed carbon amount of different alfalfa pastures

[& Bk it fixed carbon amount

X358, P [T 5
o R HUF A1) " - . "
N ) Below q + 4 JES-+ Total fixed carbon
)ove;g:.oun( ¢ ow-tgltrf)un Soil Total amount on Loess
vegetation vegetation 2 2 s
k k Plateau/k
/(kg/hmz) /(g/mz) /(kg/m*~) / (kg/m*) eau/ kg
Y1 3159.9 39.98 12.33 12.69 1.332x10'°
Y3 5877.8 131.66 12.77 13.49 4.958x10'°
Y5 5737.5 69.51 12.67 13.31 4.892x10'
Y10 3967.3 175.67 14.26 14.83 3.115%10'
X358, P T Al o
Total fixed carbon amount 5.434x10° 1.150x10° 1.364x10" / 1.430x10"(143.0Tg)

on Loess Plateau kg

3 it5itie

A A A B R D R ) A B A, R B SRR AR A R G RRAE A A R, W] e
T 1 2 A T URE A i SRR (o AR AR A 1 & e LA BB S, A SGE S RS [R) AR PR 7
Hb b A= b A R A [ B e A T A X AN [ A B A e ) e S A PPN S IR o e
A b 1 [ A5y A A B
3.1 EiEE MM AR

ARMWFFTEE TR | N R4 R 1 A A ke % TGP B 25 5 (R TR [RIAE B i 75 o Af ik 2E K g
AR A AT 25 5 BRI S O T AR R A T 22 5, 1 AR 3 AR AE S ARAE RN 10 AR A Y B T
FRIE TR0 4 315.99 587.78 .573.75 .396.73 g-m >a™',

2 F T b A W R P T T RS R SE, A A M AR W R I B SR LRI AT A
TR Y 28 SRR A A 1 T e bR A B 1 AU 2R R A (240 44.1g C/m®, Fan 263l X [ 17 Fb
B A AR A AT A5 M B AR R O 119 g C/m® Ni PO T e o 3R T i o AT A
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B AR B AR R 60 kg C/m®, ARIFFY 45 545 AF B 7 R b P 2 B A TR [ Bk Ol 468.6 ¢ C/m?,
TG T RS rh A Bk 3k F N R R T E A R A T, HA R Y b Ay [ R RE T, PR TR
] R b b1 A A TRl - Y8 7K TR T b AR ik B R 5 2o 4 REAE A AL T o rh i o A L R A
S, ARG B A& BHk & 5t R AR 4 7 s AR A T S0 b D A5 1 L e o, O vk T b v

T AR RS2 AR R AR, R S R T R AT, B T A Ko A
4—5 45 KB 6 47, T R HOK L E, A Y R A T, B IR T AN A B R
PR DX 2 P b AR i AR 5 TR XA A5 B — 3, i OGS DX o AN [ A R A s b A )
Itk o P At B 2 SR, 0 BT R R b [ e 3k LA SN E
3.2 HTE R T A R

4 H1 B MR BRI R T R T AR R P A O LR AL, R R T N AR B LA H A
bR AR R H A7 A PR SR L (R =S) Fh R b3 A e 0 ) 2R B (R TR R
TR ) 5l L B R BIOR [R] s RO ik T 7 AR S R R 22 L Fan SR M E AN T ARSI R Z R E R,
Ak S T D Rt b A A B A 883 g C/m”  FME IR S 2 A Man 25 1 FH IR RE 9y v A5 o 3 T R b AL
J7 H R AR MR B4y N 271.14g C/m*F1 244.6g C/m?*, ARG 25 F A AR FRF- 44 3 T A= 0y B or 1o A 1 e
BN 104.21g C/m® fKF LIRRESY . X 0] R B I v E AN TR, A6 A A AR B i  BORE TR I 3m S Hiu il
S, R LT A Wi R RN A e B S A5 T A W [ b AR A (LR Pl T AR EORE S PRI R PR i el 45
25 R A

AT, AR B E T b AR A AE 0—20em )2, bR A Rkt E B TP AEIZ L2
RN, 1 4R 3 4R 5 4R 10 4R 0—20 em )2 R AR Wy BBk 20 91 o5 20 F 24E 4 0—300 cm [
1Y) 45. 74% | 55.68% .53.12%F1 43.28% , AN[AAFFR 0—300cm FpLAv i AR [ sk 22 5 B 3, 10 4R 4 (175.67
g/m’>) >3 4 (131.66 g/m’) >5 42 (69.51 g¢/m*) >1 542 (39.98¢/m?) , XF T HHuh T A=W 1w o0 Ay, B flAE
L) X NSy AR AT S, A T AR B T R )2, 1K 0—30em )2 R ARy
) o5 AR TH M R AR 4 B 74.40% (71.18% 68.68% ) | 3% AR I i 45 SR A — 3K
3.3 R A R R

MFEE X B R R T VR TR R s Y A 2 A SR 5 B 0k
J NN A [ S 4 K P - SRR B B — AN 25 8.5 kg C/m? ., ASHIFST 45 SR 4% 4F B B T X 4 4 [ ik
PIEH 13.01 kg/m® , UaHH E 7 S+ 8 HATRGR 0 BRRBE T . S A 2 AN R IR . (1) i FE R MO0 R [
FURRME (A5 b A0 A HLRR & et A BTN, I 2 ST R P A LR S A S R A e
I, BT E BRI AR ), (A LR e B 2 6k, (2) B s A R AR I S ih A B B C/N L,
REAE N PR 75 02 00 53 A | 145 - 498 i MR 15 s o

H A 78 0 AP B i A S b AT T TAEYY B A ISR, LI LE 0—20em +EATHL
B Bt 0 IR 4 R I 45 A PR A M R S R R T B 0—80em HZIRIE N, HITE
0—20cm + 2 N H R, £ 4R 0—80cm [fk & 4351 5 ) 0—300cm Y 41.02% ,39.43% 41.56% .39.59%, ANIF]
AERRIE LA 10 474 -3 e fe i o, B ARBR M) 0 o 35 25 5, 45 4F B 0—300cm {07 AACRR [ fifk £t 4371 A7 12.33
12.77 . 12.67 14.26 kg/m*, XM JE:H T H TGN AP TE 0—20em £ )2 RBE LUK FIEYE +IER)ZR
1 S AR ARG IR £ B R A L HER)Z . IR I 2T R R 0 LA LR S E A e
AT A S —E BFAEAE R G A I 3 Y ARBF ST g R 1 AR 3 AR AR S AR A A T AR - 4 R G
WEES B 10 FAENREA BERR, 5 R R -, BRI oA Rl TEEEEEE K
T ELHAE R R Y X BEH H A FEMLREAR 55 , AR REE A, MEE R K AT IR B AR
B, A8 T AR T, BEA AR AR AE R S W - B v i 5 4 (LR B Bk 28 P AR [, H AR 7™
A — BB I, TN 350 M AR AU TR, AT DA - 3 e A ML Y
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ARAR AR S I BESY 1 AEAE B 6 ARAE B 15 BURE TR BE 50cm , R WIREZE T2 I NUR | 4% i 4F PR 48 10 & 15 Hi 1)
AT R JeR G TR TR Fe AR 7 T - Ak T i A B 5 PP BORE VR B 60em , 15 1
S5 A3 0—20em ALK &85 T N2, 8 20—60em AR SEZEF AR, AR R —F R
AR 0—80cm )2 UREE PN, 498 [ f dat B 4 )22 UR B A9 348 in T 31K, 80—300em - )23 A% P 4+ 498 [ e ot Ik
R EER 5 LRGRA U225, X 2] GEE i IR R R Irs .,
3.3 v U R [ e

R AN [ A7 IR 7 e bbb 2 A T e et b A 47 ] e £ R - 9 1 e i, A B4 0 o D A o b T Al
TR 143.0Tg, FERLEESE" X # + o JFOR AN - 98 [ A Bt A 0T 9 36 I 9% 50 J5 8 b B T i ol 573,10 T,
AL A M B v D e P R T

HRIEAWFFLE R, 10a FRAE ) I , 10 10 45 A 7 5 9 AF R A T3 O, F RS R 19 BTk g £ &8
IR S AR B AR M LA e, ELIERREE 5, P S R AR BB B @R BT Sa IR PR
AEAE
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