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22 - | 21 2 1 Soan 2 3 4%
JURUREEMEERE, BT 5300045 2 HEMOLRRZERFEBER MO SEE UG, TTRESERE 5326005 3 HEIAROLRRERFSR BB S
WEFERT, dbmt 100091 4 T PHR2EMERE, T VERMESR ST ESSLEE, MT  530004)

O OE: USRI AR R TR S SR, (A XM KA R b L T S 3 S R AE S 2 B AR ST
WFEE T AL T FESERETT G v BRI ST e AT Aol S8 PO R S Ae R A A N TR & 400 () BB A m&))\ﬂvkﬂﬁ]
FIERR A0 ~ 20, 20 ~ 40 Fl 40 ~ 60 co)BZH S-S HEMRHIVERE. 4553801, 3 Fibkor HIRAMIBER 2R EZOPE, HER©OLS5] ~
257.45 mg/kg) i ABEMR 46.25% ~ 71.58%. AR HIEARE . A VIBEFRITCHLEE & = B AT S BRI LI MR R, fF;zerU\Ifﬂi
THEREA VB S B E ST 2 Mo BRI, TH SRR RS | BEIREER | B SRR ASAL B IR T 2 RS LR
FIANTAHR, 30k, AR OSBRI B AT 2 AP S HAAI TR, TR MR A E R & 2 Fh S R A ToAR, B
I, R R AN ACE IR BHERETT 5, 5 RN NI H A T 38 - 24 b P 1 oA b

KR Uy BRREHERIE; R TR, S BRI TR B
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Comparison of FEucalyptus Plantation and Typical Native Species Plantations in Soil

Phosphorus Fractions and Sorption Characteristics in South Subtropical China

ZHENG Wei', LI Chenxi', TAN Ling', MING Angang®, HE Youjun®, QIN Lin*"

(1 College of Forestry, Guangxi University, Nanning 530004, China; 2 Experimental Centre of Tropical Forestry, Chinese
Academy of Forestry, Pingxiang, Guangxi 532600, China; 3 Research Institute of Forestry Policy and Information, Chinese
Academy of Forestry, Beijing 100091, China; 4 Guangxi Key Laboratory of Forest Ecology and Conservation, College of
Forestry, Guangxi University, Nanning 530004, China)

Abstract: Soil phosphorus is considered the key factor for restricting the productivity of plantations in south subtropical China.
However, little information is available about the change in soil phosphorus fractions and sorption characteristics of different
species plantations in this area. The content of phosphorus fractions and phosphate adsorption properties in different soil layers
(0-20, 20-40 and 40-60 cm) were analyzed under exotic fast-growing eucalyptus plantation and typical native species (Pinus
massoniana, Castanopsis hystrix) plantations in the Experimental Center of Tropical Forestry of Chinese Academy of Forestry
located in Pingxiang City, Guangxi. The results revealed that organic phosphorus (Po) which accounted for 46.25%—-71.58%
(91.51-257.45 mg/kg) of total phosphorus (TP), was the main form of TP in the three plantation soils. The contents of soil TP, Po
and inorganic phosphorus (Pi) in eucalyptus plantation were obviously lower than those in Pinus massoniana and Castanopsis
hystrix plantations. Meanwhile, the content of soil labile organic phosphorus (LO-P) was significantly higher in eucalyptus
plantation than in the two native species plantations, while the contents of soil Al-P, Fe-P, O-P and Ca-P were lower than in the
two native species plantations. In addition, the potential maximum phosphorus adsorption capacity (Q,,) in eucalyptus plantation
was lower than that in the two native species plantations, while the degree of phosphate saturation (DPS) was higher than in the
two native species plantations. Therefore, in terms of soil phosphorus supply and adsorption property, Pinus massoniana and

Castanopsis hystrix could be superior to eucalyptus as the afforestation tree species in this region.

OF4WHE . 77 HRBEIE 4 H (2016GXNSFAA380228) ¥ B .
* S HAE# (nilnig@gxu.edu.cn)
EE RN HE1991—), 5, #idedal A, Bid, FEMNF R LA STIR . E-mail: 664558611 @qq.com

http://soils.issas.ac.cn



1018 +

e 52 %

Key words: Soil phosphorus fraction; Phosphorus sorption characteristics; Eucalyptus plantation; Native species plantation;

South subtropics

B2 SRS | A, Y RS A
PEY) B R 7 Ko R, 1 TR R A K
RE Wb ) R SR A KR F R F
BRI U, T 2 - e R IR A T2 1
B RIXE , BF 98 5 R AL 4 Al s T rh fbai
JSUAH T 553 i A RE T 8 R 4 T A — S T ILECA AL
WA G 3 S AR ) 08 20 3 (Bl -3 3 20, It
TR FEBE bR AR TR U T
e e G A AR O S R A R e R )
B, B A AR R R RE T, i s - e
W B AR RS A 9T - SR W B RE A F A, +
8 Tl 2 O AR O 2 4 ) Al A 3 1) K R B i ) T
2101

T AR OC T N AR 4 Sl 20 43 iy i 9 e 32 3]
SEVE, B e AR W R 4 R TR AR S AZ R
(Cunninghamia lanceolata) N TR 30k . A %00k |
TCHLBE L5y FE HLBR AL 5> 04T T 05T, R4 ag)
PRV T HEAEXHEILIE AN (Larix principis-rupprechtii)
N TARFRZ - e 20 43 i 52 ) o 3% 1 g S A b X+
B B A H B SRR, Ak aR ) B
Bemt e R R A I X S AR AR A R R B
B DR 220505 2 X3 PR 7K RO TR AR ) 2 T Ry
AN ARG (Eucalyptus)B FEFMVEIX . KWK,
INZZ 24 R N TR 52 A A R ST K 431
55 g VSR A W) 22 B OO A R Rl g AT DX 3
2 1 e T 6 R 0 S (DO /0 DN I N b2
20 53 RO B B RRAIE B B 5 ik = DG

ABEGE AL T PH FERE T Y b AR B2 5T
Gt Pl ARl S 56 vt IR . B AN (Pinus mas-
soniana) FILIME(Castanopsis hystrix) N T A% 4, H
rh, B AN FIZTHE S 512 B G M X ) £ 2 & 4T
I MR R PRI AL £ A v MO RS, 3 3t
Pt N TARY 2 B & - REFp T AR S 585 vk
20535 i SO AR ) LU 3BT, SRS R TR
TR 5 2 RS R, Az XN TGS A
Fhige Pt S N T AR AT R 8 BRI S5 1

1 #REFE

1.1 HREBRERS TEERXE
WS XA T VY 52 22 SEAE T I8 o PR B $Aviy
Mol SzE Hh MR IR (106°51" ~ 106°53'E, 22°02' ~

22°04'N), J& TR W HHT 2 KUY - 08 108 -1 i <2
Y, M X AR E R 205 ~21.7 °C, A0 H)
¥R 13.5 °C, i H (7 )R 27.6 'C; RN E
A 1200~ 1500 mm, F{EZETE@—9 HMEZ,
10 HEWAE 3 AN T3); ittt a kR
B 2T, 4 2R E>80 cm,

2017 4F 8 A, 7EARE 525037 AL e B Sy Hb 45 1
AL . 450 ~ 550 m, BEJE. 15° ~30°, B[,
VYR, RHERRL. (LT )RR A TR 2
T 5 LA (S RRASFIZLHE) N TR, Horh, #eRf AT
MORFRZ) 7 hm?) N B B ¥ (Bucalyptus grandis  x
E. urophylla) —ACHAZEM, 2008 4 3 H TAZARN TAHK
AR L b AP AL (WIAR B EE 2 500 #k/hm?), 2014 4F 11
H &MY 00 2k, BRI F M2 5.8 em,
PIwt s 7.5 mo DM A TAREAZ 1 hm®)FIL0HEA
TAR(HEFZY 3 hm?) T 1983 4F 2 F TEAZA N T ARtk
Vb b [ R (UIAEL 25 BE 2 500 BR/hm?), 2351 T 1993 4F
2003 4F il 2008 4EHEATT 3 IREMRGREZ 30%);
I AT A A = 43504 27.5 em F 19.7 m;
TELHEMIE T )2, M2 097 2 B 2 Ry v
A39R 24.7 cm A1 18.8 m, VRARJZE 24 A8 AR =g
S35 102 em F1 8.5 mo ZEAFFAMAAY L, L F
PeAIE 1 HE 20 m x 20 m Ml , AR BREERE PN ) X
AL EREALIEEL 3 A5, #% 0~ 20, 20 ~ 40 F1 40 ~
60 cm 55 (MN2 5.0 c) B3, AR [RZE 1 4%
RAE S BREH FIE £ Sk R, BIRREG -
Bt NR O IR B Il 5206 % 7 SCI B AR A +
HERE S IR A R U R, —F 5T 4 C R
TRARAE, HRIE + SRR M B R BTG M 5 79—
AT I3 0.25 mm i PRA7, ORI E -3k 2k
JE R AL 53
1.2 TEURNE

T HEE KR (SM)BET A E . 1458 pH SRHIK
BYEOK M 2.5:1), pH il (Prtavo 907 MULTI pH,
) 2 A HLRR (SOC) 2K FH iy i Ak ok be
#(Multi N/C 3100 TOC/TN, &) ; EA(TN)
P8R H HaSO,-HCIO, 1 %, 485 H SmartChem200
4 H Mk 26 Z 0 H i (Alliance, 7RI A Rk
(Olsen-P) &% NaHCOs-$A46 BT Fb (a3 1) 52 27,
- SRR 1 W5 N T (ALCP) T 1 SR FH T A 25 Tl 1 M 1
sz 8
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1.3 TEBESNE

g PO R R A 20 O AT AL (Po) A1 G AL B
(Pi). 13 Po 2% Bowman-Cole 734l 5 12 ] 15
FEMEAVLBE(LO-P) . HAEE A MLBE(MLO-P),
A ML (MSO-P)Fl = fa A BB (HSO-P)AE 4 4>
#0749y, +3E Pi M5 Zhang-Jackson 73 2% il g Jy vk lRY
oS B SRR (AL-P) . WEPREKER (Fe-P) . M]3
BHE(O-P)MIBEMRES £ (Ca-P)AF 4 14147
1.4 IR B4 BE RO E

Z:H8 Moughli 5P vk AT - Sl (1% 245 T % B
IR, SR Langmuir J5 R X A5 0 W B 06 25 S 1F
TPE . BRI M Langmuir 524

£:£+ 1 (])

0 0, kO,
K. 0 FoR HIEPREWEHE (me/kg); C FnF
BB P BRI (mg/L)s O, Fon HHEPBER TR
KW B 25 i (mg/kg); b Fom LIRSS AR
K E(L/mg).

|- STl 0% B4R RN BE (DPS) ZRAF I AR 1 g
B 110 50 7 R R B B, TR
KB,

P

DPS = 5 er ©)

A P, AW A #E(mg/kg), P Olsen-P iR,
1.5 HESZItHH

K WA & 7 2250 Fr (two-way  ANOV A 5k
SRS RN AR T . 2 ®5(TP). Pi. Po
M BAL /> S 2253 B, FE R JIr 2007
(one-way ANOVA)K I A [FI AR 43 BRI A )2 1Y
FIEEAYERT . TP, Pi. Po FI&BEZH /& 024 5
BN, HEREFENH Duncan HEHATEZE L
iz Pearson AHOC AT R Y 1 8 A it 5 4 1
TP.Pi.Po FI&HEL /3 & CHR . LR | 1IBM
SPSS Statistics 24.0 #4588, 28 Origin 9.0 4k
PE5E R

2 ZER591M

2.1 TEEAXRMR

05 2253 Hr e AR Zp 2 R0} + 38 35 /K - (SM) L pHL,
ST B 2t R P Wl TR il (A CP) I Pk H A 0 dob 3
FEM(P<0.01), HJEXF 5 A 3ebE Iy HAa e
S MRS X 2R 5 A BV A0 52 5 A
ABEWE D). L2, HRARR SM B3
T D BRI HER(P<0.05), 1 2 Fl S L+ R Fh

MR ZE AR MW ARFIZIHEAR D) pH 25 A
3, (HI WS T 5 R,

3 FpARAE] A HLER(SOC) & & . TN Fim Al
ACP iR 2SR EEAFMR. £ 0~20cm +
FErf, ZIMEMKEY SOC I TN & fHHy 3 i THep
RN L EZANBR, HERIARAG ACP T5E i 25K T 2 2 A
MRANZHEM ;20 ~ 40 cm Fl 40 ~60 cm +J2H1,3 Ff
MAPTEIE) ACP 1E TR E 225, MebAky) SOC &
HE ST D EAMORZI MR, HZ MM TN &
HRE, MSEMMAKR TN S8&E. B4, 3 Ffh
MorE 3 SM. SOC & . TN &M ACP i
P 357 St 0 A A9 R G i & e D, i € pH
Wi - S R 1 T e 1
2.2 TIEBAS

3 PPN T AR 2 Po E & (91.51 ~ 257.45 mg/kg)
HI P11 (42.64 ~ 220.16 mg/kg) /3l 5 TP 1) 46.25%
~ 71.58%. FZ5Hral IR 1), MaZRRA )R
X Pi. Po Ml TP & HATM i 52 m; bRor2emix+
JEXT A3 PiOFI TP F i 958 AR YRR i 25 7K
(P<0.01), X 3 Po FiEnysc HAEHIGE B EK
F-(P<0.05). TEANE L2, #eRiAkt4 TP, Pi F
Po & W AR T S RAMRFIZIAEM . Z0HEMR 35
TP. PifllPo S HIE0~20cm HETBESTLE
FAMK, TAE 20 ~ 40 cm A1 40 ~ 60 cm +JZ 0] 5 T E
MR REE. 5o, 3 Fbksr 15 TP, Pi fil
Po 5t 247 Fifl - 98 TR B 1 o i 2 D

3 FpbRsr LA, TEPEA HLBR(LO-P) . rhAETE M
AHLBEMLO-P). HEHEA LB MSO-P) I kA
LB (HSO-P) & &40l 5 Po 19 1.74% ~ 7.16% .
31.86% ~ 69.25% . 21.52% ~ 55.43% Hl 7.29% ~
17.42%, $i] MLO-P #il MSO-P &+ 3 Po Hy4#v4H
gro WEMTRRER 1), MR L2505 4
AU S5 A W3 SO W S, T ARy 2R A
x 12U 158 MSO-P & HA W W E s HAE
F B AR 38 LO-P % 8 0 3% = T I R A MORD 21 A
M, T2 Ao BRI R LO-P HEER
AN, MM I MSO-P & & 5 T He i
MATE BAS AR, 1 Rk 58 MLO-P & it i
FE T RER AR AL MEAR . 7E 0 ~ 20 cm 1 40 ~ 60
em T JEH, 3 FiAKSrE] - 4E HSO-P & @2 R A
3, MFE 20 ~ 40 cm + )2 HF R AR 1 HSO-P
TREESTDRERMMMOMEMN, 5B, 3 FiA
TR HE A AL AL 5 O 3 R R - IR
ST i 3o ek e
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500 E’I_\}gﬂj * 8 j_\g;ﬂe Tl 30 T?f\:? ns
aA 1/ Fll 5 f- 2 2
100 N MOy AT < 422 ns MIyETx 1 )2 ns 25+ MOFPZERI 1 )2 ns g p
6 .
aA aA aA
% 7 ® - i Ape0p aB
2 300 bBbB mmbB L bB 7) 3 | =B
z o < mba
;} 8 15 bB
200 2 A
i bBpB bB
100 5L
0 1 1 1 0 1 1 1
EP PMP CHP PMP CHP EP PMP CHP
Moy P2 M2
1.6¢ 161 e
Hopess i
| JReek ! ‘/A‘\IFIJ = -
Ll AR ns Ll R o 0324 thn
: 2L 2 40~60 cm
o
£y B
EXE: e 08F
z g
= oy
@]
<
04'% I"% MI% I%
00 PMP CHP 00 PMP CHP
Moy Moy

(EP: R AT AR, PMP: ThEMN A TAHK, CHP:
FFIRFE — AR R R 25 B35 (P<0.05); **,

LLMEAN TR AR F B3R 7] — b JZ AN b 27 i) 2 e
kSRR IR P<0.01,

P<0.001 B#F/KF,

.35 (P<0.05), ANRE/NEF
ns TR 2 (P>0.05), FR)

1 3 MAIKRTIEERER®@=3)
Fig.1 Soil basic properties under three plantations

F1 3FHAIMKITIEBEAS 0=3)

Table 1  Soil phosphorus fractions among three plantations
+2 L ¥ix LO-P  MLO-P MSO-P HSO-P  AlP Fe-P O-P  CaP Po Pi TP
(cm) i (mg/kg) (mgkg)  (mgkg) (mgkg) (mgke) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg)  (mgkg)
0~20 EP 1232aA 81.33aB  5298aB 25.43aA 42.69aC 1344aA 620aB 590aA 172.07aB 68.22aC  240.29 aC
PMP 533aB 128.50aA 40.95aB 1547aA 83.63aB 58.01aB 15.92aA 7.22aA 190.25aB 164.77aB 355.03 aB
CHP 6.72aB  82.01aB 142.71aA 26.01 aA 12699aA 69.80aB 15.81aA 7.57aA 257.45aA 220.16aA 477.61 aA
20 ~40 EP 9.08aA 68.29 abAB 34.88aB 18.78bA 39.19aB 11.42aA 4.55aB 3.39bA 131.03bA 58.55abB 189.58 bB
PMP 4.10abB 103.42aA 40.52aB 12.44abB 77.87aA 53.75aB 12.37bA 6.61 aB 160.49 abA 150.62aA 311.10 abA
CHP 3.79bB  63.69aB  80.80aA 13.30bB 76.53bA 63.89aC 12.69aA 6.25aB 161.59bA 159.36 bA 320.95 bA
40 ~ 60 EP 536bA  4451bB  2579aB 1594bA 3195aB 545bA 228bB 297bA 91.51bB 42.64bB 134.15¢B
PMP 228bB  90.99aA 2854aB  9.57bA  65.61 aA 29.45bB 10.38 bA 4.06bA 131.39bA 109.50 bA 240.90 bA
CHP 1.94bB  59.58aB  31.04bA 11.40bA 5123cA 53.06aC 10.67aA 5.85aB 103.97 cAB 120.81 cA 224.78 cA
R 22 A L] - s - * st s st s o st -
J5 53T N - ok - o - o - —_ - - -
Moyt L2 ns ns i ns *xk ns ns ns * % **
e Fr *, wx Rk SRIRIRIK P<0.05. P<0.01. P<0.001 WE/KF-, ns: P>0.05,
3 FbRsr IR ED SR (AL-P) . BAEREKER (Fe-P). BM oy, TrESRMEE 1), MOPREL 2500

M & S B (O-P) B MR 538 (Ca-P)Y & &35 Pi 1Y

42.40% ~74.93%. 12.77% ~43.92%. 5.34% ~

9.66%

F 3.44% ~ 8.64%, FH] Al-P Fl Fe-P 2 13 Pi 1L

Xt 4 ANTEHLBRAL > &

x4 2 AL-P &
%+ 2 Al-P. Fe-P. O-P fil Ca-P
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FABRFILIHERR  7E 0 ~ 20 cm + )2, ZTHEK 145 AL-P
i E T S REAMK, ML 3 Fe-P. O-P Al Ca-P
FHYSDEMILEEXRER; 20~40cm 12, BT
LIHEMR LI Fe-P it 3 = T RSN, HAhTC
PLBEAL 7 S A 2 B S R A T AR R] 22 5248 B
F; 40 ~60 cm )2, (UALIHEMK L Fe-P il Ca-P
S E T DR, BAh, 3R ARS R HE
TCAILBE ZH 53 £ 359 2 30 i = 3 % 5 184 o v % 4 i 2>
A
23 TEBASSTEEREROERE
Pearson G/ HTRIAGE 2), 3 Fivbkir +-3E05H 7>
5 R A DGR 2 MR . £ 0~20cm +

ZH, SM 5 LO-P & 3 IEAH X (P<0.05), M5
Al-P. Fe-P, O-P fil Pi it W HAHX; pH 5 LO-P
SR EIEMIE(P<0.01), 15 Fe-P fil O-P &
BERAMK; TN %55 MSO-P, Al-P, Pi, Po
TP &R HEA RFHEWIEMHILKR; ACP iETES LO-P
SEWEFEAME, W5 Fe-P. O-P, Ca-P FlPi
W FEIEASE; SOC &t a4 w414 & A5
Wi RS 3k 5B e L 7E 20 ~ 40 cm H140 ~ 60 cm 12,
BLRPON SM 53 LO-P SN B EIEME, W5
4 NTCHIBEL Sy . P TP i B ARG, IAh,
TE 20 ~ 40 cm 12, TN & 55 MSO-P & il i %
1EA9E(P<0.01)

T2 3FAIMIIERES S TIEM R Pearson HERE(n=9)

Table 2 Pearson correlation coefficients between soil properties and the contents of phosphorus fractions in three plantations (n = 9)

+/ZE(em) fER LO-P  MLO-P MSO-P HSO-P Al-P Fe-P O-P Ca-P Po Pi TP
0~20 SM 0.754"  —0.453 0267  0.466 -0.673" -0.766" -0.890" -0.525 0445 -0.754" -0.666
pH 0.841"  -0.618  0.033 0.468  —0.490 —0.744" -0.833" 0280 0263 -0.634 0513
SOC  —0.055  0.044 0324  —0.179  0.391 0.468  —0.022  -0.035  0.345 0.399 0.399
TN -0.184  —-0.399  0.944™ 0293  0.864™  0.603 0.423 0.458  0.797*  0.758"  0.820"
ACP  —0.847" 0417 0.152  -0.269  0.568 0.725°  0.824™  0.705" 0.323 0.678" 0.567
20 ~ 40 SM 0.889" 0246 —-0.515 09177 -0.918" -0.926" -0.810" -0.907" -0.501 -0.938" -0.863"
pH 0479  -0.562  0.107 0485  —0.518 —0.449 0428 —0.548 0360 —0.492  —0.486
SOC 0324  -0.321  0.195 0.580  -0.474 0328 -0.114 —0.538 -0.032 —0.386 —0.294
TN 0330 -0.317  0.841" -0.162  0.270 0.464 0.521 0.183 0.390 0.392 0.424
ACP  —0446 0538  —0.078 —0.429  0.647 0.471 0.584 0.459 0.374 0.568 0.547
40 ~ 60 SM 0.907"  -0.583  —0.402 0494 —0.718" -0.795" -0.950" -0.751" -0.541 —0.903%* _0.872%*
pH 0350  —0.552  0.251 0.495  -0.485  0.132  -0.269  0.199 0389  —0.154 -0.267
soc 0.685"  -0.301 0465  0.610  -0.634 0440 -0.788" -0.363 -0.247 -0.628  -0.555
TN —0.141  —-0.454  0.003 0.029  -0.392 0477  -0.056  0.586 0.489 0.125  —0.104
ACP 0371  0.407 0.134 0.074 0.144 0.610 0.094 0.430 0.455 0.442 0.503
TE: *, **RIFRRMRNEL P<0.05, P<0.01 WE KT,

2.4 TEXBERIRHHMER

MWFE 3 A FEH, KA Langmuir -G AR
g3 IR N AR I R R T RECK 0.77 ~ 0.95, %
fIF Langmuir J5 F2REAR 45 LA A [RI AR 70 38X B 19
W BFHRFIE o 3 PN AR G5 A M0 A d5e KB IR 4 (O,)
M 564.97 ~ 1313.48 mg/kg, TIERFRE ML FF4E A fE
(k) }y 4.54 ~ 8.63 L'mg, H 0,5 k{HEA 8%k
KFo [FEF, W ANTHREEZ O, Kk E/NFD
FEANFNLIAE N TR

IR A BE(DPS)RAE 13 O WM R 1 2 /D,

ST R W ERRE S . 3 Rk 3% DPS H
1.08% ~ 2.38%, J-3 80 il - S TR B 388 fin i 2R o I
s, Kb A TR 58 DPS 784 +2YE T REM
FILTHE N TR,

F 3 3 MAIMKTIEBEEWRM Langmuir 753205
Pk

Table 3 Langmuir equation of soil phosphate isothermal adsorption
and DPS values in three plantations

M7 + )2 Langmuir 7 2 DPS
(cm) R*  QO.(mgkg)  k(L/mg) (%)

EP 0~20 0095 1030.93 5.89 2.38
20~40  0.94 892.86 4.62 225

40~60 0.78 564.97 4.54 1.50

PMP 0~20 0.77 1220.26 6.06 2.05
20~40  0.88 973.87 473 1.68

40~60 0.92 995.10 6.75 1.08

CHP 0~20 0.90 1313.48 8.63 2.13
20~40  0.92 978.33 8.17 1.81

40~60 0.86 895.54 6.34 133
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3.1 BRAI#HE 2 # S iR A Tk ERE
SR B IME R

+ e LB (Po) K843 LA ML) I (4 T8 25 A7 7
T, A PR &Sm0 bl LUE L Po
T ECE R, MAERE & R R ™ E Y
L, BT Po Bk R ROEE Y 2Ok
PR ARG 3 FPOUTAKHIE Po BRI FE
TEA, 5% B AERY ST 3R T b XK [R] AR AR
TR ISR SR bR . B RETR SRR I b + 1k
RFFEEE R —3, VA I Po 7ERG W HAHF ML X AT
AR e R AN B EEAEH . AN, ARFER 3
PN T AR L8 Po Y44y 32 BLJ2 rp 4605 A HLEE
(MLO-P), H:hhfatk: A HL#E(MSO-P)FI et A
PLBE(HSO-P), T HA HLEE(LO-P) & i AIl(E 1),
X5 b AT S A R IR . HRar Bk AR VR
M (Larix gmelinii) bk 148 Po 443+, MSO-P (1
XAk, Hkoh MLO-P Al HSO-P, ifif LO-P
Sl BRI SR R IR /GRS X 9
PN T A4 Po 4143+, L MLO-P S, HKH
LO-P, 1 HSO-P ML @lfAk. Z T R farAs [F 4 A
ANTHAEHE Po #4151 LI OC R AN H—BhEin A
FFRAIRTT .

- 398 R P Wl T R (ACP) 75 M ) v IR BB i 2
A U R AL B LA A RERT . ARB g
Rt N T4 )2 H ACP G TF S EM AT
MFIZIHEN TAR(E 1), RO N TAR I K
BEIEER A P TE SIVE RIS BEAR T 2 A S LRIAR AT
M, TR 22 A A BT 9t 2 W g S0 AT b IX A2 A
TAREIE ACP WML TSR AT FEF, R
eIk 13 LO-P EEmE T 2 S LRF AT,
5 LO-P &5+ Po ML/, PRI, HEHE
PR AR O, TEARRT N TR & i B AR T 2
Tl & R TRRIT 5, AT RE TS 2280 2 (4 B A it
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