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Abstract; Subalpine dark coniferous forests in western Sichuan, China include natural old- growth forests and natural
regenerated forests after logging over the past 50 years. Both the bamboo-forest type and moss-forest type are comprised of
three different restoration stages: broad-leaved forest of 20—40 years old ( BBLF, MBLF) , conifer/broad-leaved mixed
forest of 50 years old ( BCBLF, MCBLF ), and old-growth dark coniferous forest of 160—200 years old ( OBDCF,
OMDCF). Our objectives were to understand the consume of the soil seed of Betula albo-sinensis and Abies faxoniana
through analyzing the number, components, and the distributions pattern, and 1-year old seedlings at different forest
restoration stages of the two forest types. We conducted field sampling to determine the number of the remainder soil seed
and the density of 1-year old seedlings in August, 2009 before the seed riped, and used sieve and stereoscopic microscope
to identify components, density and distribution pattern of soil seed at different forest restoration stages. We tested viability
of Betula albo-sinensis and Abies faxoniana seeds with tetrazolium method and seed germination experiments in laboratory.
The results showed as below; 1) The total number of remainder soil seeds, complete shape seeds, undeveloped seeds,
empty seeds and decayed seeds of Betula albo-sinensis had a decreasing trend with forests restoration, but an increasing
trend occurred in Abies faxoniana. The total number of remainder soil seeds, complete shape seeds, undeveloped seeds,
empty seeds and decayed seeds of Betula albo-sinensis in each one of the forest restoration stages of the bamboo-forest types
had more than in the corresponding restoration stages of the moss-forest types. The maximum value of the total number of
remainder soil seeds, complete shape seeds, undeveloped seeds, empty seeds and decayed seeds of Abies faxoniana have
been occurred at the moss- old-growth dark coniferous forest; 2) At the broad-leaved forest and conifer/broad-leaved mixed
forest stages, the maximal proportion of the components of seeds of Betula albo-sinensis and Abies faxoniana were decayed
seeds and undeveloped seeds, respectively. At the dark coniferous forest stages, the proportion of the decayed seeds and
empty seeds of Betula albo-sinensis cut the top class, however, the maximal proportion occurred at complete shape seeds of
Abies faxoniana; 3) The number of complete shape seeds, undeveloped seeds, empty seeds and decayed seeds of Beiula
albo-sinensis and Abies faxoniana had a decreasing trend with the increasing soil depth. The proportion of different
components of seeds of Betula albo-sinensts and Abies faxoniana varied between 72.85% —94.28% at the litter layer; 4)
The density of 1-year old seedling of Betula albo-sinensis decreased gradually with forest restoration, however, Abies
faxoniana had an opposite trend. The viability seed of Betula albo-sinensis and Abies faxoniana in soil was lost in August,

which indicated that the seeds of Betula albo-sinensis and Abies faxoniana just formed transient soil seed bank.

Key Words: Betula albo-sinensis; Abies faxoniana; consume of soil seed; forest restoration; subalpine of western

Sichuan; China
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Table 1 Descriptions of the six forests types surveyed in the study site
i TR el ez IS P 2

Forest age Elevation Slope Slope degree Canopy
/a /m aspect /(%) density/ %

E Tl

Main tree species

AR PRIZ W B

Forest types Successional stages

ZIME Betula albo-sinensis , %
Bk Prunus spp., 1£ Mk
Sorbus spp. , WA Acer spp. ,
URYTY2 2 Abies faxoniana

TR TR A
Bamboo Bamboo-broad-leaved 20—40 3100—3500 N, NE, NW 25—40 84
forest types forests ( BBLF)

AT-S AR SR AR NN ¢

Bamboo-conifer/ broad-

. 50 3100—3450 N, NW 25—40 82 Sorbus spp. , B

leaved mixed forests Acer s

(BCBLF) oo spp:

W PT-RE B 2 Ak

- : - [ ARAY A3 o A

Old-growth bamboo-dark =, 60200 3400—3500 NE, N, NW 2540 79 RILIVY, RRZD

coniferous forests Picea purpurea

(OBDCF)
BEAHRHAY A2 o] I AR ZIpE WP PR Bk Prunus spp. ,
Moss forest Moss -leaved forests 20—40 3300—3550 N, NE, NW 25—40 83 AEMk Sorbus spp. URITE 2
types (MBLF) Abies faxoniana

BEIE-F IR TR SR

EAR ARy A
Moss-conifer/ broad-leaved 50 3350—3500 N, NW 25—40 81 LHE WRTLYE R LRk

Sorbus spp.
mixed forests (MCBLF) orbus spp
BES-IGE I B bR
Old-growth moss-dark e e
160—200  3300—3550 NE, N, NW 25—40 78 IRVLYRAZ , R B2

coniferous forests
(OMDCF)

2 ZEREHH
2.1 IR AR B RRIE

M2 TTLIE W B AR AOPK | 35 P9 e e B Rh 2T ME G R A b 1 BB AME 2 R 50 R B A 2R
R Ry i 1) S R R WA v O T T o Nl e A B 5 Py e A S G ek L
BB AT TE 2SR50 8 3 KT LA RAR IS Y | 5577 - ) Pk A R e SIS ] b A v 2 1% 2 o 7
R T HABFRARERL AT ARBUA R B B 398 9 21 ME (R 7R A b T BB AME 52 5 Fh T80 8 B AN e Fh 7
B AR PR A E S AR R T e MBI N I B (3R 2) o FEBT T FEE S ARAY 1 [ i AROR 4 ]
TRASHR B, T3 NLIHER R A Rh T BMBUIE 1847, 8— 6275. 6 Fi/m” , ZLHER AME 5¢ 54 R T80 &K B AL Fh T
B SRR RIOR e b R A R S B LU I (20 501 R 20. 18% (19.75% \18.23% Fi1 41.84% 5 7E
ST H-Z W AR BE | 3 PN 2T MER R A Fh 7 RVBUTE 276. T—644. 0 Ki/m®  ZLHERYAME SR T80 & B A2 f
THL AR RORI e 4k o R A A S B LU I (B 43 501 R 24 50% (18.58% (\28. 67% F128.25%

Bl AR, I P TR A R IR VLY AZ BB AR R S8 AME SE B Fh 145 R B A 2 Fh 4k 25 R
FRONE SR BOZ W8 K, HIFEAR ST TR SRS I 5 i 2 SR Z [ A AP 7 1 26 25 57 o IRVT R AZBR A
RIS QU I v 3 o 5 - = I N o e 5 G TV S G - S Y QDB N[ B IR R B2/ 4 o Ly 0 7 N 8
FE AT RS AR () [ ARORD T FRITR SR B, 3 PR VTV A2 1 R A 1 B BLTE 165. 6—344. 4 Fi/m” I
VARES AN LS| ot i iy G = N o e Y G K i 3 @ ) DS LV R 3 e e s e LA IR S T 81 )
26.85% 35.03% 21.30% .16. 82% ; TERGEF LI AREY BL , T3 NIRTT IR AZ 0 5R 4T B EUTE 665. 6—1995.
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6 Ki/m* WIS 2 IMNE SE B Fh T80 & B A 780 25 B0 Ah 1 BORUE 22 Fh 1505 58 A FP 7 BB LL 91~
WIE AR 39.54% 20.87% 23.51% F116.08% .,

®2 FMHERARREMRTEAIEY IRTIAM REMFRHREAS CEUMHIRERZE,n=10)

Table 2 The total number of remainder remainder soil seeds and its components of Betula albo-sinensis and Abies faxoniana in soil in different

restoration stages between two forest types ( mean+SD, n=10)

P AT B EL HME S BT 5L RE AN THL 23R4 iy S
Forest ¢ Total remainder Complete shape Undeveloped Empty seeds Decayed seeds
T 3 N N N ) N
orest ypes soil seeds/ (Ki/m?) seeds/ (BL/m?) seeds/ (Fi/m?) / (CKi/m?) /(hi/m?)

D6275.6+213.25aA,,

1385.6+161.44aB,

1887.8+264.47aC,

1017.8+94.38aD,

1984.5+200. 63aC,

BBLF
23(7.8+49. 80aA 73.3+13. 14aB 100. 0+20. 25aC 72.2+18.00aB 62.2+17.05aB
BCBLF 3770.0+208. 76bA , 764.4+91.08bB, 304.5+41.33bC, 852.2+91.02bB, 1848.9+135.97bD,
344.4+53.35aA 80.0+17.48aB 144.4+32.54bC 70.0+17.52aD 50.0+12.45aD
OBDCF 644.0+64.80cA, 167.8+23.42¢B, 122.2+17.58¢C, 187.3+56.32¢B, 166.7+23.61cB,
665.6+76. 14bA 202.2+33.81bB 224.4+31.80cB 141.1+22.51bC 97.7+21.43bD
MBLF 3244.6+222.76dA, 567.8+45.8dB, 78.9+18.00cC, 505.6+43.15dB, 2092.2+219.90aD,
165.6+47.30cA 48.9+18.98aBD 63.5+12.00aD 30.0+10. 84cBE 23.3%19.2¢CE
MCBLF 1847.8+132.09¢eA, 337.8+20. 54eB, 718.9+96.32dC, 384.4+44.56€B, 406.7+44.70dB,
324.5+46. 64aA 104.5+27. 16aB 92.2+14.84aBE 71.1+£19.23aCE 56.6x14.26aCD
OMDCF 276.7+74.28fA 57.8+26.37fBD, 48.9+16.26¢B, 76.7+40.42fBC, 93.3+22.87¢CD,

1995.6+238.75dA

850.0+144.76¢cB

331.1+94.97dCE

484.4+98.28dD

330.0+43.78dE

ANRIING TFRE R R R — 5B 6 22 57 3 AN R RS P 3R [R] — AT Rl ] 22 5 . 3%

2.2 HHERPORRIL O A A

HH 3R 3—38 6 FTLUE W, B T 7RG R 75 )23 v 20 M (%) J88 e b 50 KM 1 LR B8 285 ] i AR LA A1 | 2 HE 1)
ANESEREFN T B AR FE 2SR TR AN ) )2 v 0 S5 K AE A B £ ) 85 42 1 500 12 0—2cem
A2 2—5em TR KAESE H BLAEFTAT-R M ARrh . BEE L2 UREE 3G I, LHER SME S8 Fh T2 R B A
SN FEL AR EOR I R RO S e S TR AT RNAE AR Y i i ARCRI - R TR A AR B, £1HE
RPNk £ L s G = N7 N o L Y QN YA L ey 3 1 S e ey @ 2 5 - s o = R o I B R (1 o 1
85.63% .89.37% .83. 45% .86. 12% , 1£ +JZ 0—2cm [ b ] F #4518 43 5 4 11. 35% 7. 62% . 11. 52% .
12.25% , 75 +)2 2—Scm H ¥ ELBPEEE 20518 3. 02% 3.01% ,5.03% (1. 63% ; FEREEF I E I PRE BL, 214
HIINE SERE TP T80 & B AN 2 Fh 7550, 25 B0 Fh 1 550R 92 Fh 7 BOLEAS A 9% )2 v 19 E S 84 43 S R
84.22% 88.31% .81. 06% .75. 65% , £ + )2 0—2cm 1Y Fb 491 F- 24946 43 531 4 9. 84% 11. 69% . 14. 32% .
21.35% ,fF 12 2—S5cm H i LG4 (E 73500 R 5.94% 0 4. 61% 3.0% .,

F3 AHIRTAEIMNEEEMTFERRLERRPHNT/ CB/m®) CESH bR 2% ,n=10)
Table 3 Distributions of complete shape seeds of Betula albo-sinensis and Abies faxoniana in different soil layers (mean + SD, n=10)

APk AL Mk )2 +J)Z 0—2cm +JZ2—5em
Forest types Litter layer Soil depth of 0—2¢m Soil depth of 2—5¢m

BBLF ©1175.6+162.77aA, @47.8+11.80aA  155.6+15.48aB, 21.1+11.34aB 54.5+11.95aC 4. 4+5.76aC
BCBLF 693.3+82.85bA, 62.2212.57aA 52.249.15bB, 13.3+8.76aB 18.9£10.53bB, 4.4+7.76aB
OBDCF 154.5+19. 18cA, 141.1£20.45bA 7.8+7.49¢B, 40.0+17.80bB 5.6+9.43¢B, 21.1=11.04bC
MBLF 432.2+35.90dA, 34.428.55aA 127.8+16.19dB,11.110. 47aB 7.8+7.49¢C,3.3+5.36aC

MCBLF 315.6220.65¢A, 78.9+16.67aA 11.1£9.06¢B,16.7+14.09aB 11.1£11.7bcB,8.9£11.46aB
OMDCF 35.5+13.88fA, 742.2+133.64cA 14.4£15.74cB,61.1£27.36¢B 7.8+18.19¢B 46.7£19.06cB

DLLHE; QURTTI A

ERTI (£ 3—38 6) JURTIIRAZ RSN SRRl T80 5 B AN 201580 2 K0 5 SORI I A2 b 5t 1 )2
DREZ A D8 1S, AEHT AT B AR ] i AR R TR AR B IRV AZSME S B M T2
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AN 2SRl ORI e Fh 1 BOEE Al R 7 )22 v 1 B 91 39 0EL 53 00 R 72, 85% 94 28% ,84. 50%
78. 66% ,1E 1 )2 0—2cm B FLAISEA{E 43 918 20.29% 3.55% 14.14% 11.50% ,{F 1+ 2 2—5cm H 7] H )
SEXE SR 6.85% 2. 18% (1.36% 9. 84% ; TEREEF I I PRI B , MRV AZ ML SRR T 4 R B A S
Fh 550, 23 BL Bl ORI JE Js Ah 7 B RV i U2 b Y B B S 34 0B 43 i R 83 95% . 92. 01% . 85.44%
87.03% , 75+ JZ 0—2cm B L BIPEAMEST H1M 9. 61% 6.39% 9.42% 7.78% ,1E+JZ 2—5cm H i) H A F- 2
H59H 6.44% 1.60% 5.15% 5.19%

R4 O IRTAZEABTAEMFERRLEERERTHSH/ (h/m®) CEEEARERZ ,n=10)

Table 4 Distributions of undeveloped seeds of Betula albo-sinensis and Abies faxoniana in different soil layers ( mean+SD, n=10)

AR Mite g nt J= + 2 0—2cm +JZ2—5em

Forest types Litter layer Soil depth of 0—2¢m Soil depth of 2—5¢m
BBLF ©1711.12268.31aA,292.2+15.96aA  138.9+19.37aB,7.8+7.49aB 37.8+7.56aB,0aB
BCBLF 223.3+31.78bA,138.9+31.53bA 62.2+13.04bB,5.6+7.85acB 18.9+12.87bC,0aB
OBDCF 120.0+£17.43bcA, 220.0+29.33cA 2.2+4.68cB, 4.4+7.76adB 0cB,0aB

MBLF 36.7+8.75¢A,63.4+12.00aA 8.9+8.76¢dB,0bdB 33.3+12.98aA,0aB
MCBLF 701.1+£92.57dA,91.1+14.61aA 17.8+11.93dB,1.1+3.51cdB 0cB,0aB

OMDCF 31.1+6.86¢A,291.1+97.56dA 17.8+17.54dB,31. 1+4. 68bB 0c¢C,8.9+11.46bB

RS ORIRTEELSHMFERRLERR PN/ (B/m®) CPRERERZE,n=10)

Table 5 Distributions of empty seeds of Betula albo—sinensis and Abies faxoniana in different soil layers ( mean+SD, n=10)

AR ik a2 +J2 0—2em + 2 2—5cm

Forest types Litter layer Soil depth of 0—2cm Soil depth of 2—5¢m

BBLF ©812.2+85.47aA,260.0+13.50aA  146.7+23.74aB,12.2+9. 87acB 58.9+9.67aC ,0aC

BCBLF 777.8+92.7aA,58.9£12. 83aA 45.6+11.13bB,8.9210.20aB 28.9+19.74bB 2. 2+4. 68aB
OBDCF 180.67+56. 71bA ,108. 9+22. 40bA 2.2+4.68¢B,23.31+11.04cB 4.4+10.73¢B,8.9+9.98bC
MBLF 346.7+39.23¢A,25.5+7. 18aA 118.9£17.22dB 4. 4+5. 73aB 40.0+14. 88hC,0aB

MCBLF 366.7+42.58¢A ,61.1£15.20aA 6.7+9.36¢B,8.9+10.21aB 11.1£10.48cB,1.1£3.51aB
OMDCF 33.329.10dA, 425.6£97. 44cA 35.6+22.71bA ,35.6+22.71bB 7.78+18. 18¢B,23.38.59¢B

R6 OHEIRTEHEEMFERRLERRPHNH/ (F/m®) CFHERERZE,n=10)

Table 6 Distributions of decayed seeds of Betula albo—sinensis and Abies faxoniana in different soil layers ( mean+SD, n=10)

ARbRZEAL Mk )2 +J)2 0—2cm +JZ2—5em

Forest types Litter layer Soil depth of 0—2cm Soil depth of 2—5c¢m

BBLF ©1425.6+195.99a A,?50.0£15.71aA  511.1£59.92aB,8.9+6.70aB 47.8+9.06aC,3.3+750aB
BCBLF 1678.9+126.08bA, 40.0+9. 19aA 140.0+20.03bB,4.4+7.70aB 30.0+22.86bC,5.6+9.44abB
OBDCF 148.9+16.25¢cA, 75.6+11.44bA 12.2+9.73¢B,13.3+11.48acB 5.6+7.86¢B,8.9+10.21acB
MBLF 1981. 1+226.93dA, 15.5+11.93cA 98.9x11.72dB,4.4+5. 74aB 12.21£11.04¢B,3.3+5.37aB
MCBLF 367.8+40.30eA, 45.6+8.81aA 25.6+20.32ceB,4.4+5.74bB 13.3+11.48¢B,6.7+9.37acB
OMDCF 47.8+13.59¢A,296.7+42.74dA 43.3+24.82eA,20.0+16.40cB 2.2+4.68¢B,13.3+12.61bcB

2.3 ZIMERURITYRAZ 1 AFA )0 P2 3l 245 B 1A 35

TR LIA Y FAT NGRS BRI Fp LI R 1 AR A 4 B R AR AR B e N o A R AR
B RETR SSMRB B, ZIARRY 1 4R AR 4R AR 2. 4—3. 5 Bk/m? OB BRTE ST AT-Ra ik, RS ST 22 I AR Y
B, 20Me 1 AR AR i AR IR rh B, IRYVT VA2 1 A7 A 4y v 8 T Bt bR AR K S 8 1 K, R i
WEARIRVIYS AZ I 1 ARG TR 4. 5—6.2 Bk/m? | .35 T R ARAIET R S bk, ZEMERIIRVI R A2 00 1
A AR )y v T AL A S RN S AR A T BB IME SE B R TR — B (R 2 Tk 7). R AR N E R
B, L eh O AR LLME NIRRT L A AT A 15 1 1,
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RT OHMIRTAN | EEDBETE/ (H/m®) CPHEARHERZE,n=10)

Table 7 Densities of 1-yr seedings of Betula albo—sinensis and Abies faxoniana ( mean+SD, n=10)

FRARZEH Forest types LI#E Betula albo-sinensis URIT YK Abies faxoniana
BBLF 3.540.8a 0.6+0.5a
BCBLF 2.8+0.6b 1.220.8a
OBDCF 0.2+0.4c 4.5+0.8b
MBLF 2.60.5b 1.2+0.6a
MCBLF 2.4£0.7b 2.10.9¢
OMDCF Oc 6.2+1.5d

3 i
3.1 HIERSRAFN T EEON | AL RS

AFFE T, IR LHER BRI T BBOR 1 AR AR 4 P BRI T B 5 BRI B2 52 08/ g i 3 X A Ak R0
5 LTMEAE R T S W AR B2 T3 e A v A 0 340 30 T/ N ) 2 T At S A ) 5 A 4 3 A i) 2 B ket 210
HERIFRARFIF BVBOR 1 AFAE G i80S R AR AR AR G . ZTAEVE B A S Al AR 52 0 01 5 4 3 b for
PlRfiE AR R R T AR BT =22 A SR B | TR A SR AR T A2 4 7 i i ORI R TR S8
KRB B MR TR FZ B FR AT T BVBORT 1 4R AR G i ORI i AR A 22 1% (E NS RTR S PR % i B 1 1%
HA BRI B d 2N, 33X 5 B A A R P L RO [ 38 8 o B R AR Bt - R AR T A5 1R 1 B
FRARIG PR S TR TR B (0 b 72 BE S AR 4R B I S5 18— 80, IS 18t H PR 728 ] LS L ) A A 308 LA
R (oak-hornbeam forests ) F1LL M ( beech forest) , FHfE FRARATEES | T BRI Fh 7 5 BERE KD AT
B RUR RIS B BOR YT A2 10 1 A AR 40 1 8 B o8 1 0 AT AR L () K 52 B Bt 3 5 28 28 MR U AN ]
PR Wy Bk At ORI T A2 401 (H<0.5 m) 2R (0.5 m<H<2.0 m) FI/IMR (H=2.0 m, d<5.0cm) B % &
Py T AR o A B K B BERR S R MR TT Y A2 4 G R/ 2 R B AR — Y X T B R T
TATF 9 b DX A R (14 7 A 8 4 AT AR R RR X w8 | T 10T i i AR AR MR YTV A2 RS B AR R Ay, R
BRI LB AT AR LA AT 22 (R IR ) A 22 B R TR R B 1 (0 8 e TN 2 J5 Sl 4R /AR A B B
TR
3.2 HIENERAFFRIA D SIS SR SR TR &

NI R U R N L =R = BEAR S P e O L -l = I N i G Tt o ey 1) S L
SR R T EESSARANAR K S B B, 33X AT RBJE: F T AR i 0 i MR (0 T A 4 A i LA LU P bRORD 22 5
(1), BESSARAY p 2T HERER HAT B %) J5 DR T S B30 , B 20 DT Bt g /| 32 BOAS [R) 4 0 i b 1
BOARRIED . ARFFE R %M IXAHEAR B 50 Ai S A 2200—3500m , 7EHEHK 3400m DL EAEA [ b 5K 275
10% ., TEFRARAVER TR IS PRI BE , TR0 T8 B2 R 55007 o 14 il e s, 35 41 84% |, B G £ 2 i AR B B
JE AR T B LB B BT R R AL TR R, FHE RS GHZ X A A2 BN F PRI AT L I
TR AR PR BN R X RESE T IX - 380K e Wi shie g R AR, Fh 776 =
WERE WU AE I SZ B AR T 21 52 B UL s IR 3 A R AP IR A8 T 0 5900, i TR
B LLMERD T 2 A0 TR W %) - 0 45 o 18 52 2 R AIG TR v 538 (RS2 A I A6 T, DT 3 BZLHERD IS
fE o AHELZ T FE R bR T TR SRR RS 22 MRVR 52 o B VLY A2 J 2 b= 1) B 81 B 1, 7 16% 2245,
T [ AR (R TR SEARBT B, LR SME 56 B Fh 400 & B AN 2 Bl HI0R 23 K Ah 185097 o (9 Lu A >, 3428
20% ZeAy, BIRSEF I Z U AR BE , SN 52 3 1 BRI 23 R0 R 5000 L9386 K, & & R 2R 15000 L 91 s A
b ZSRIRP T SR SR T Y, AR T X X T T B i s S SR T R B RE £ 5 Ah—
A EBFE R RS R ECE, TERFEF AR B 20 ME G 23 B RR 7 O 386 K, U B Bl 5 AR AR RO IR &, BT 52
ST A5 0 B IR VTV 2 25 W1 L f51] Bl ARARIR 52 00 728 Ak 5 2D MER IR U RFAIE . R B AN 2+
TRICHREE 1 0] B -5 BER A AR AT G, B AR 11 K, & B AN R0 71 L Bl /D | X AR IR VTR A2 B Rl e 35
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SEGEH | DR bR R T 6] YR A2 AR 52 21 I B 22 bR, IR VY8 A2 10 2 B N A5 LBl ih 35. 039% T R F)
20.87% ., Wit Ral - ARANET R TR SSMRIK S SIS B S AR, ZEREFIR VTV A2 SME S8 BE AR 15000 L1 249384 K ik
TLARAZ T I B BT, By 26. 85% L FH51 39. 54% , (HX S8 52 B Fp T 2RI AN RE A ZF, 168 H
By, LLAEFIUR VLY AZ AR RO Bh TR MU R V& X I 3 i LA FIIR VLV A2 C e AN AE A AR IR 7 )
F Thompson ' Fl Grime" ™" 5 LA T 2+ 3R 7 FEISRY | GEIE AR L3RR T 18 X 512 X (0 = A2 T A
TER IR TS AR R SR H La WIS — BT, A AR AR R DLW 1 2442 Y5
P FNEE A R AU TR AR 1 VS R R AR 56 ik ) B 5 2 B 3y VR T 1 AR S Y
HEAR VA2 R 2R IR, IR IR 10 S /K BB, R ZF R PR T g e Lt [X V2 S A2 MR R
(R AR ZE R /N TR K Bt A Y M | LA R A X RE ) FECRh R BE 64, ZDHERIIR VLS
FZBOFh -5 K A SRR IX PP EREE 25 ] RE 2 S BT ME IRV L A2 R0 7R AR 16 i) E A

WG =R LRI, ZEHERIRTT Y A2 B9 SME S8 BRI 150 B A M 18 2K 5 BORE = 450
R A ) S i i o (e S0 3 i w0 U U 1 e 7 S () CR o e w2 =1 Tl W= S B D A U
GIAE AR TR B RR T4 R A T R IR AT, )2 T AR T DA AR RS TR AR T K 1 B T K
Wi I T Sl R SR 2 B s R RS

ARWFFETE 2009 4F 8 F 4y Y IH A £ s, 7E R AR BT TR ST AR B, A T O0 S AL O Z0AE 1 45 A 4y i
WRER 2. 4— 3.5 B/m’ M HERAYFPF BB 1847. 8—6275. 6 Fi/m” i T , FEAL T RAEH AL, AT RBE 1
FEN A Y T2 B R AN TE TR0 1K, MR T3 7 5 AR S i & BT AORSE ) PR 58 DY 5, I 2 L i
JE SRS LT T R M OCHE R -, SREZ RPN WESE T BERIRLEE X6 )1 P K Il X £ AR Y B R AR
SERR IR ZEMEAE BB i B2 (25°C ) A5 1F T HOR 2R3 HA 30% Zifq 1R AR T 10°C LA RER & .
HABFREE A R oK 53 S is FURCE M8 w54 (PR 754 ) S5 i) X 20MERD T Y iz 7= 2R 520, AR KO
PR DX B S SOOI K 30, 5—8 bR N b 3P R R 8. 92°C , 2T MEF T Hy T A R R AT i R R ROR R
K24 AEABIFSE (IS 2 AR B, AL T RS A I URTTIS A2 1| AR A % ETE 4. 5—6.2 #h/m® L+
WD TR BEAE 665. 6—1995. 6 Fi/m’ A m TLIME, #5745 BTSE T oKW 2 Hu DRt B o i J2 04 A 1
BRAU R IR T R R ZFHYSENE |, 45 R IV AZ 1 RV AR R 2= 4 28 R R AR Y, A T 0 Z LB T3 2 L, bR
Rl M R R RIR T RS AZ I T R AR BUA IR RS | R 28 A B B S i . Al it J= (e
FATE ) XEFPF (0 K AETG LSRR 7= A s (i s 7+

25 BRTIR TR AR fE R T LM RIRTT Y AZ AR PG g LU 5 B bk B SR 52 TR i A v B AN ] i
BT T BB A B o ATRAE R B AR ) e 1 SRR AR /N, T S T A JBORE S I 1) A 8
JI0y | TEABLLAREFIUR VLV AZ 010 & ey WA 45 oRORI 2 AR o1 FCA T Vi =2 18] At B P, DRI | DA 2 4 A7 Bl 22
VR A B AR BT K PR AT U Y Z B R ) L R R A R Sl A B R T A Rt — 2D
WH5e, S8k, SECER T A R0 B AR R B B sh 22 A RS2 i A7 IS B 2R 16 il 1 VR B AN 42
Pl 2SR R A 1 7 AR L AR i 2T 1 AR AR L ) P BBE B AR Ak 2= VR AL, 4 & 2R
JE SRR 1 AR By i e i A S i R A N AT RR IR AT ST
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o,
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