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Soil fertility quality assessment of Magnolia officinalis communities in Qinba

mountains
WANG  Yuying', SUN Jiao', LIU Zhenghong®, QIAO Yaling', ZHANG Xiaojiang', LI Fengjiao',
HAO Wenfang' "

1 Northwest A&F University, Yangling 712100, China

2 Soil and Water Conservation and Ecological Environment Monitoring Center of Shaanxi Province, Xi'an 710004, China

Abstract; Soil fertility is a reflection of the basic properties and essential features of the soil, and fertile soils can provide
indispensable nutrients for plant growth. Soil nutrients are one of the most important parameters for the evaluation of soil
fertility. Spatial orientation and distribution of soil nutrients directly affect the level of soil fertility and ecological restoration.
Magnolia officinalis is a traditional medicinal tree species in China, and it is often used as the preferred tree on Qin-Ba
Mountain. In order to clarify the distribution of soil nutrients and soil fertility status of different Magnolia officinalis
communities on Qin-Ba Mountain, five communities were analyzed: 2-year-old, 4-year-old, 7-year-old, and 11-year-old
Magnolia officinalis and 7-year-old Magnolia officinalis officinalis. Two other plant communities were also selected:
Eucommia ulmoides-Magnolia officinalis and Macrocarpium officinale-Magnolia officinalis. The soil nutrients of the seven
communities were determined using one-way analysis of variance, and the soil integrated fertility index of the seven
communities was evaluated using the improved analytic hierarchy process. The results showed that the soil nutrients of the
seven communities in the same soil layers were significantly different (p < 0.05). In addition, the parameters in different
soil layers also differed remarkably. Soil organic matter, total N, available N, available P, and available K in the seven

communities decreased with soil depth in the profile distribution; however, total P and total K did not show any specific
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characteristics. A comprehensive evaluation showed that the soil integrated fertility index of 4-year-old Magnolia officinalis
was the highest (1.054) among the seven communities, while that of 11-year-old Magnolia officinalis was the lowest ( —0.
840). With the growth of plantations, soil fertility of Magnolia officinalis communities has declined. Soil fertility of
Macrocarpium officinale-Magnolia officinalis (0.673) was higher than that of 7-year-old Magnolia officinalis, whereas the
soil fertility of Eucommia ulmoides-Magnolia officinalis (—0.812) was lower than that of 4-year-old Magnolia officinalis.

Therefore, Macrocarpium officinale-Magnolia officinalis could improve soil fertility on Qin-Ba Mountain.

Key Words: Qin-Ba Mountain; Magnolia officinalis; soil nutrient; integrated fertility index

FHEAE 3 S A3 BEAR S M RA SRR AE A R e, RO AL AR AR B TR B SRR L AR TR B R R
53 AR 3] - L5 5 R4 48, 40 AT AR B R A A S R G S D BRI SR AR
s LRI S IR TR Z R AR R AFEEREYR R Hobh R340 2 R
FE I, TIPSR 095 ) 3 AT REE T 52 e o 12 b DX - 39 1 0 v ORI A 2SR 2 i A R ), B
VANE 00 el b LR WS SR INGEO R R e A R i we ST R 7 o T b W E e
(integrated fertility index , TFT) FJ A 4> [fj Sz Bt - AR S7 R0, LR/ N IR LR T 9 57 228 1R 2K
SN AT FE S S T RASOR B0 55 vk T R D g S AR B 1 o F g A Mk
(principle component analysis, PCA) s 138N 7 & s PEA v B AT 2 W BCHSE 5 1%, RE8 25 UL A Sz ik -
HEAL SR

WE IR AR 72— R B DY R ORI A s 8 S , N TARTPE /K PR B AR S PR b B H 45 58
o BFFTUEN], BEE AR A, A o BE RO, A 28 B 1 sl i b A DU ) FE R R il 2 4
FEAT R | PR -+ SR A RO 3G RS Wi N ARt e ERRIC T R AT 2 A A
WRIZ S L3057 5 BOKER B ST R AR AN ) bR 3 b 2H L e S5 R B AN R] , N TAR Y - HEAE ) 25 55 (i
FUSOL S ORTE AR T A A LB B A A A Y R AR < PR AR < BCRAR T L B I
HHEAC S BT R, A ARAR - HEAE Ty R T AR R SEAC y KT VE R bR 1A J0 2 R L0 B X T
REAEAN TR R A Y 1 5% 03 22 S W03 AR IR ARG 2 v E 425 5 8 ) AR B0, K TTARTER) 1F 1342
PRI 5 - A T D T I o AR E B Fe B IX R SR AR AR X O H R T
L DX 3374 BRI D DU AN [R] JEAMEE V& IR T PN RO BIFFE 1 AR WA T8, ABFSE A LA ZE L X 2a
4a Ta 11a JEANSEARFIAL AU JFEAR L2 80 - M JERAMB S MO BIETERS B, o0 B 557 o0 i AR AL R
HUH R 70 A i XA RV LS NE ) 25 SRR EA T VA, 07 o ) e AR AR S, D 28 L8 1L IX 3B AE Ty 3
TR e g I 545

1 #RFTTE

1.1 R IXHEA

G FREVE I B, JB T2 E LXK, M B AL bR o E107°11'—108°337, N33°02'—33°43", i & i ik
307 Lm , Fe ARV 389m , JE AR o R A0 P 7 A 3 o il AL oy 4 EL BT R 72.2% , B - B B = A B AR
Jit, eSS dE A T T G B P Bl 2 KU AR SRR 14.5°C 4R H R 1752.2h, H IR
39% ; AFF- X4 R K B 839.7mm , #x %% 1376. 1mm , £tV 533.2mm , 45 F- R 120d , H FHI R 10d,9 .10 H 43y
[CiTpE AR
1.2 Wik
1.2.1 FEHERE

A U RS R A AR L A K R R 7 AN RANEEYE (BRI ) AT G, 430 R s M R AR
(Magnolia officinalis ) 4tk (2a,4a,7a,11a) Ta IR0 JEARN AW JEFMESEAR ( Eucommia ulmoides—Magnolia
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officinalis) | LLIZ& B - [Y1 - JEAMNESE AR ( Macrocarpium officinale —Magnolia officinalis) o A FH A — M JEFNMEAS
Mrh da FEAP S 4a NI JEAMOBREC LN 501, ILZR BE- M JEAMBEAS AR 13a IWZR BT 7a M AN BREL L
A 11, FEHTE ALK 50mxS50m, FEHLAE BIEWLEE 1,

R1OEMBIR

Table 1 The general situation of sample plots

IR o . , , . T TG I/ %
R s W MR BIE/C) W By TR/
R . . . . Vegetation
Community types Latitude and longitude Altitude Aspect Slope Density
coverage

2a [U1ntJEL AR N33°22.767’

1521 = BH3 40 370 85
Magnolia officinalis(2a) E107°55.871 FH
4a M JEAD N33°22.796'

1518 42 760 90
Magnolia officinalis(4a) E107°55.96’ gt
Ta [U10tJEL AR N33°23.176'

1527 o { 45 330 5
Magnolia officinalis(7a) E107°55.53' K o
1la [ A N33°22.878

1522 °F 48 240 95
Magnolia officinalis(11a) E107°56.075 I
Ta Q0 JEEAR N33°23.152’

1560 40 500 85
Magnolia officinalis. subsp. Officinalis(7a) E107°55.64' P
- EA MRS A N33°22.860’

1513 f 35 310 45
Eucommia ulmoides-Magnolia officinalis E107°56.06" FH

B[ JEAME AE N33°23.177'

emiesilice o , 1570 5073 20 440 80
Macrocarpium officinale-Magnolia officinalis E107°55.53

1.2.2  FERCRE ST

T 2013 4 7—8 H RAE TAF 4% S AR ML 5 AMHE i, HL 0—60cm VR EE, B 10em — 2, FZTR A, KA A
J& S (1.00mm A1 0.25mm) %, 3G PR A 4% B B0 Ak — Mk Gl ) e 5 2 RUR AR
T L FR TR — RS AT A0 2 2 5 2B R FH S0 SR AL B Bl —SH B B0 L G ik A > 5 S B0 R T &R s
Rl — UG R I 5 0w SRR AR B B s 0 A R R T 0.5mol/ L NaHCO, 36 5 sl 00 B o) FH it
FRAR R — JIE L
1.2.3  FEAbrg

AL R SPSS 20.0 F1 Excel 2003 34, 3@ B % 7 225087 (one—way ANOVA) Fil Duncan 225 i
EWRI SRS LR 2R IR B T AR SR A AR BT

AWFFE VL B R e H B A R S R R IR R B EEA T bR, T
TN FE bR N A AN ], AEE 22 A K DR ST AR A FE PR il A AR AL AL 38, 28 3 o0 o0, 45 381 32 oy
NPT 25 AR A SRR 5 T A ) 25 T X I ) 2B 7T A A (5% LA B o R AE AL R S AR 0
TSR 1) 2 5 bR AL A A e A5 B 25 VR o ARy . SRADINAGE T 380 2 A 4a 8k, Hokak
BT

IFI = Y W, x F,

R, WA M SRR PO REE R T,
2 GRS
2.1 BRRFZE L XEAME T3R5 22 R b

JEEANRE I T AT LIS B B 2R P G T S el s FE ] — 0 2 JREANEE 9 ] - AT AL 3% 25 e W
F(P<0.05), 1£ 0—60cm + 2R da MIHFJEAR 2a M JEANEMEAMEEFEE A IR &R & T 7a MHE
Fb 1 M JEE AN A ST AL 5 d, 112 88 - [T JEEA MRS AR A - 56 LT & AR X 48 e, A il — Tt AN
MR WL i fe 1K
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X2 FEBURENMEFZFELEANRSEZRSMN

Table 2 The soil organic matter of Magnolia officinalis communities in Qin-Ba mountain areas

74k HE - 111 2B
240 Atk 74k wk o LER o A
Eistan TRERE/em IR Ui JEEA R (1T JEE A [T JEE A M i Eucommia Macrocarpium
Index Soil depth/cm Magnolia Magnolia Magnolia Magnolia . af@ ‘mb ulmoides- officinale-
officinalis(2a)  officinalis(4a)  officinalis(7a) officinalis(11a) 2 Lc'm'a m', SUDSp- Magnolia Magnolia
Officinalis( 7a) Lo .
officinalis officinalis
TIA P 0—10 45.68a 42.91b 33.61d 39.05¢ 33.28¢ 35.77d 29.22f
Organic matter/ 10—20 37.57h 41.88a 30.09¢ 16.17f 24.01d 17.35¢ 30.08¢
(g/kg) 20—30 30.99b 37.72a 24.21d 9.45f 28.08¢ 10.75e 26.66¢
30—40 26.68h 34.47a 15.97¢ 6.47d 18.05¢ 8.33d 25.58h
40—50 25.70b 34.32a 10.56d 5.76e 15.98¢ 6.42¢ 24.58h
50—60 26.44a 22.72h 8.12d 5.47e 15.04¢ 6.28e 15.50¢

() — 2 B TR AT SN R DT 22000, NG 7B (a b o od) AR R B3 (P<0.05)

JREAMEV M 4 50 i B SRR BE I T/ 5 [R]— b J2 AR v 1) 88 4 0% i 25 57 .35 (P<0.05)
7E 0—60cm 12)2  4a M JEEANMK 0% iy, 11a MU EEANFURL - AME S AR 3 2 205 Rk, 7]
VI 5 R AU S A A — 2, 4a M JEEANRT 2a M JEEANSEARARIE IR A7 L2 RS L Ta
(U1 JEE AR 1L (M0 PR 2 G005 2 5 5 L 2R B - [T JREA D e 4 S0 R T A = [ SR AN A U

®3 FBURENHEELELAQSEERSN

Table 3 The soil total N of Magnolia officinalis communities in Qin—Ba mountain areas

7 A HEA- 1] L2 8-
244 44 7R 114 e - JELAR AR
Eist TERE/em IS R A e E AR UIESEYIN Yo n:lia Eucommia Macrocarpium
Index Soil depth/cm Magnolia Magnolia Magnolia Magnolia i ; f bs ulmoides- officinale-
officinalis(2a)  officinalis(4a)  officinalis(7a)  officinalis(11a) ¢ LCAm,a LS', Subsp- Magnolia Magnolia
Officinalis( 7a) oo .o
officinalis officinalis
TR 0—10 3.23a 3.09 2.64c 2.82b 1.96e 2.29d 1.95¢
Total N/ (g/kg) 10—20 2.96a 3.14a 2.04b 1.16e 1.85¢ 1.41d 1.78¢
20—30 2.02h 2.68a 1.97h 0.80e 1.92h 0.93d 1.52¢
30—40 1.76b 2.33a 1.69b 0.83d 1.57¢ 0.81d 1.78b
40—50 2.28h 2.57a 1.13d 0.63e 1.35¢ 0.73e 1.33¢
50—60 1.60b 1.93a 1.21¢ 0.60d 1.21c 0.65d 1.17¢

B )2 R BE RGN, JE AN VR e w44 R JE I S AR AR ; (R — )2 AN V& ) - 9 4 Fn 44
THEEFTE(P<0.05), £ 0—60cm 1), 7a M JEANY - 8485 5 855 (0.94 g/kg) ,2a [MIFJEFR(0.63
g/kg) I 2l 5 S AR 1K, Ak A= T i JRE RIS L 2 95 - [ P JEE A A 18 4 o7 1 B s AT A, 2a T JREAD (4a 1]
M JEEAN Ta [T JEAN 11a MIOFJEEAN Ta SR0F AR A —JEEAME S AR L 46 8- R AME SR 0—60cm +-1E 44
B I N K :8.03 .8.55 ,6.88 .8.98 7.22 .9.24 9.37g/ke.,

B SR A 3G, JEEA N VA ORI AR 5 (] — b 2 B () - 9l e 2 S sssc ol s 4
FHREFBE(P<0.05), 7F 0—60cm T2 HE , 2a M JEAN(172.13 mg/kg) +Hem i 2 & R, 2t -
(U] o JEL NG A R Y 3 A5 s R - [T AR S 4K (56. 18 mg/kg ) BB AL & FE B, 1L ZE BT i JEEANR AZ
M (21.34 mg/kg) A - BER R & 2 fe iy, R AT JEANE SR (4.79 me/ k) HORHE S ik, 4a M0 JRAR
(161.81 mg/kg) T HEHEAER A f5c i, AR —JEAMEACHR(65.76 mg/kg) - HEHALE & AL, HILE N, 2a,
B U0 JEEAI L 2R 8 - T i JREA M S8 AR 1 3 RO R O3 B AR VB 157, Ta AR JREANR 22, T Ta M1 JE AR A
1la M1 JEAN - SEsR AL TR A ARG AT UMK bk, 1L 2R 95 -1 i JEE A | ) - S0 SR 37 43 B A 4 v, (H
Fh A= [ A K TR 43 AT da MR AN TR S B i
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Table 4 The soil total P and total K of Magnolia officinalis communities in Qin-Ba mountain areas

B U
) ) 2 AIFE 79 wieg L et
Eiitan LRERE/em IR [ E AR [ E AR i AR Vagnolia Eucommia Macrocarpium
Index Soil depth/cm Magnlolia JVag@lia Jﬂagn?lia 11‘4agr'mlia offcinalis. subsp. ulmoide.ls— of lcinal?—
officinalis(2a)  officinalis(4a)  officinalis(7a) officinalis(11a) Officinalis(7a) Magﬁolzg Maglnohfz
officinalis officinalis
B 0—10 0.65¢ 1.23b 1.53a 0.92¢ 0.87¢ 0.84d 0.66¢
Total P/ (g/kg) 10—20 0.74h 0.69be 0.94a 0.67¢ 0.74h 0.70be 0.65¢
20—30 0.76ab 0.72b 0.86a 0.77ab 0.63¢ 0.59d 0.62d
30—40 0.54¢ 0.67b 0.78a 0.86a 0.62¢ 0.59¢ 0.60c¢
40—50 0.55d 0.61c 0.71b 0.94a 0.53d 0.52d 0.68b
50—60 0.53d 0.63¢ 0.83b 0.92a 0.69¢ 0.67¢ 0.67¢
e 0—10 8.39hc 8.84ab 7.52¢ 9.52a 7.83¢ 9.11b 9.37h
Total K/(g/kg) 10—20 8.02¢ 8.34¢ 6.83d 8.60b 7.34d 8.91b 9.50a
20—30 7.77¢ 8.52b 6.93e 8.75b 7.30d 9.38a 9.43a
30—40 8.15b 8.44h 7.21c¢ 8.66ab 7.16¢ 9.37a 8.59ab
40—50 8.12¢ 8.50¢ 6.38¢ 9.42b 7.01d 9.22b 10.14a
50—60 7.72¢ 8.63b 6.42¢ 8.93ab 6.69d 9.45a 9.17ab

R5 FEUREMFEZFELEENFSLEZRIN

Table 5 The soil available nutrient index of Magnolia officinalis communities in Qin—Ba mountain areas

A A A A 74 FA-41 Iz
) 24 44 74 11 44 A ﬂﬂ%ﬁ ll_flﬂﬂéﬁ
atbw L2REE/ em I JEE AR i JEEA R [T JEE A [T JEEA R Magnolia Eucommia Macrocarpium

Index Soil depth/em M'agn.olia ﬂ/l.agn'z)lia M'agn'olia ‘[l'fagr'zolia officinals. subsp. ulmoide‘s— 0) Lcintllé-
officinalis(2a)  officinalis(4a)  officinalis(7a) officinalis(11a) Officinalis(7a) M,dg,ndl? Magllwhfz

officinalis officinalis

TR A 0—10 223.49a 96.88d 92.80d 128.05¢ 133.33¢ 127.95¢ 174.92b
Available N/(mg/kg) 10—20 184.34a 84.17e 56.00f 97.66d 118.69¢ 80.60e 147.62b
20—30 189.28a 79.36¢ 48.52d 86.62¢ 116.30b 52.20d 109.42b

30—40 167.03a 69.65¢ 35.6le 60.73d 108.45b 30.58e 60.19d

40—50 143.66a 68.12¢ 24.96f 36.82¢ 104.62b 26.24f 55.91d

50—60 125.00a 52.37¢ 24.651 28.40e 96.80b 19.54f 43.22d

BRI 0—10 11.01e 9.91c 6.60d 16.11b 6.21d 6.33d 30.04a

Available P/ (mg/kg) 10—20 6.41c 6.80c 6.13¢ 18.13b 6.38¢ 4.27d 26.99a

20—30 8.21c 8.91c¢ 6.51d 17.52b 6.56d 4.69 21.78a

30—40 5.79d 8.70¢ 5.34d 10.49h 5.54d 4.28¢ 16.88a

40—50 6.26b 6.29bh 5.43¢ 6.35b 5.69¢ 4.33¢ 18.16a

50—60 6.30b 6.94b 3.78d 7.14b 5.26¢ 4.88¢ 14.18a

R 506 0—10 156.12¢ 186.86h 262.84a 133.07f 115.99g 145.88¢ 151.00d
Available K/ (mg/kg) 10—20 67.33e 167.22b 180.03a 58.79f 89.53d 64.77e 133.07¢

20—30 69.89d 161.24a 123.68b 48.55f 88.67¢ 51.11e 90.38¢

30—40 68.18d 164.66a 94.65b 49.40f 57.08e 43.42¢ 83.55¢

40—50 80.14b 144.17a 49.40e 50.25¢ 69.89d 44.28¢ 75.01¢

50—60 64.77c 146.73a 39.16e 44.28d 63.92¢ 45.13d 75.01b

2.2 BERZEE X EAMETE AR SR

BARVR S R 07 28K AU A R 07 22 800K, 28 0.999, USRI 23 TR 5 25 8 /N, 7 0.769,
FEAFAEAE> 1 BJE0), R T 3 A 4y, HARAE(E 50 51 R 2.864.2.087 .1.325, iX 3 AN F W40 BT SimkRik
97.546% , BIiX 3 A~ 3 o I it J 0d B SR 0 15 8 BV 19 97.546% , AR B2 1T DT ik 1k 85% Y R U] , H50%F
I 3 PP B RAMESE— 250007 . B B e R ey B2 SR R T8 A5 5 4 R R A OC R, B — R
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B BTHERR I 40.920% , M B A7, 5258 A VLR E A OC, 27 2GR K, B R kR
N 29.808% , 1% F N TEB R A R ERA K, BB = M TTEE N 18.935% , B A7 - M A ) B
%6 ERLRENEEEMHEFHREEERERSORHE

Table 6 Component matrix and contribution rate of principal components in Qin-Ba mountain areas

fabn B % FHis2 Ei53 AHFH%
Index Principal component 1 Principal component 2 Principal component 3 Communality
T LT Organic matter 0.964 0.232 0.129 0.999
HIEAH Total N 0.990 -0.010 0.061 0.984
L3428 Total P -0.107 -0.875 0.237 0.833

+ e 24 Total K -0.386 0.610 0.555 0.828
THEBRA Available N 0.455 0.681 -0.469 0.890
I Available P -0.163 0.525 0.683 0.769
I Available K 0.750 -0.396 0.505 0.974
FHIE(H Eigenvalues 2.864 2.087 1.325

Tk Contribution rate/% 40.920 29.808 18.935

e

40.920 70.727 97.546
Accumulative contribution rate/%

RT ERSHRHERE

Table 7 Eigenvector matrix

$EH% Index Fasr 1 PC, Fisr2 PC, F 43 PC,
AL Organic matter 0.570 0.161 0.112
+ 484 A Total N 0.585 -0.007 0.053
324 Total P -0.063 -0.606 0.206
+ 524 Total K -0.228 0.422 0.482
+ SR f# AL Available N 0.269 0.472 -0.407
3T Available P -0.096 0.364 0.593
AT Available K 0.443 -0.274 0.439

L F400T , £ BETE 0 F AT TR AR 4 (F,) N 22 5TRRR (W) AU 21 £ HEAE 25 A 1 BR800, =
AT I I 2R G AR B R B/ IMR I N s 4a NI JEEAN (1.054) >2a [MTHJEEAR (0.882) > 1L A B - M JEAME AL
M(0.673) >7a 23 JEAN (=0.243) >7a [MTHFJEFN (=0.713) > A:fh - M JE AN (-0.812) > 11a M0 J5 AR
(-0.840), ATLLE 5 5570 AR (LA — B, 4a M0 JEAN 2a M0 JE AN S L ARIA BETE 5008 )1 25 5 FR 4K
KT Ta RMFJEAN Ta [N JEFNAT 11a M JEARNAE 1358 AR 7 255 48 K05 110 48 95 - JE AN S bR+ 320 1 256
BN B E T Ta MM EFNEAR A0 ) 25 5 38550, (R AL -0 AN AR 1 25 B R BUIKT 4a MR Fh 4l
MRAIENE 25 G a4

R8 FRABEEINSEFEIRIEENGEIEH

Table 8 Factor scores of principal components and integrated fertility index of different communities

HEvE A FIF1341 Factor score A Ay L2 45 8K
Community types [ 1 Factor, ¥ 2 Factor, K 3 Factor, IFI

2a M JEAN Magnolia officinalis(2a) 1.695 1.463 -1.309 0.882

4a NI JEEAN Magnolia officinalis (4a) 2.426 -0.556 1.201 1.054

Ta M JE AN Magnolia officinalis( 7a) 0.187 -2.643 -0.011 -0.713

11a M JEFN Magnolia officinalis( 11a) -2.093 -0.208 0.411 -0.840

Ta IR JEAN Magnolia officinalis. subsp. Officinalis( 7a) 0.093 -0.0345 -1.432 -0.243

k- [l JEEA MR S AR

-1. 24 -0.412 -0.812
Eucommia ulmoides— Magnolia officinalis 976 0.2473 0 0.8
o E M=y
SRS v AR -0.333 1.7319 1.552 0.673

Macrocarpium officinale —Magnolia officinalis
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3 e

NI )2 22 ] -4 o 1 22 S S et 3 e e T s R AR SRR D JRANEEYE 19 LR
e il 2R E R NI /), 2 I SRR MERRIE 3 3 S MR T - S A B AN R Vi ) 1) o3 il SR AL AN
Wi VE R B RS IWRIA AR 0 TR B A AR RT3 TR 35 4y ) R IR 343 AR D BT DL SRS
FEHRFERZE, 0 FRETA Y 52 e SR B R B A AR R R A R IR AN a4
BEAIAP S B B —E R v, R R, & A B, R 2 RS I LR A e, AT
Wy HHEAE S BN T BRI RS R SR e S BERTR], At I A ( Pinus massoniana ) |
AR ( Casuarina equisetifolia) TR ( Ginkgo biloba ) SR F R ST, 2R R A IS
B FRMEIHR R SR R R AR R E S AR b & AN R IR AR ER B

JEEAMEE I TN AR B 3R 0 R B H A R DR — 2, B 3R 0, RHEIE I 2R B4R H0R,
TIEFR T, LIRSS TREUN . AR LA LT SR A ], S BCREAE RN A
[f] 24200 YR VA da MIHEANES R (W 1), HHEIREEAL T B VIR BAT B 1t IRAK i
Tk R D TERE VR o, R3EA DU R 8 FLA LB S ™ A R 3 i fh e B 18 +
A B B R L ISR, RIRIE ISR SRR RO, 2a NI JERIMAR P BEHATG, A ) SE 4T 22,
ENTARE M, LI EWTE SR IEER , fe o 7RG TSR o0 A A DL A o AR IR R
B DT da M EAS, FHEAPLE 2R 2B EEE S S mEMIT 4a MR, 5K Z
WL BlAE PRI A A AR PA BE RS R, 3203 58 I8N, B MRS P& A (Larix gmelinii ) 32 R NE T3 BARAR
F AR S EAR ) FEARBETE T T—11a M AN 2—4a M JEEAME BE 35 R (L2 1) MK R B W2
Hili 75 W50 W S 0 TN R P A B A KT FR 4 B 5 R 7 K, IR A3 R e b 1 Al RIS A< KT
R RECIRIE A TR A RGE i PR A A T S B A AU SRR AR B IS g, 4 IR )
KF,

WFFE W] TR PRBE IS A A 48 5 I8 Ty, 3% 3SR Ar i Sy 4 WA ( Santalum album) 5
V& 7 FE A ( Dalbergia odorifera) 138 Jii 133747 F & Al 58 40 v B0 o 35 T, e 4R i 3 Fr /K BE T, ol
TR A DL AL SR AR IR ARAF S B AR L ZE 5L, L2 B[ JEL I A8 K - 8
T3 T A Ta MM JEFMEARTR S0 i e, R O I AR R A LB - M SR AMR A AR 1L AR
MR KIR, BRBAA 39, PG T8 5 43 fige | A TR S MRERAE A WL, iR B GRAE BK MV 5 22 1l 288510
I JELRIME S ARIE BE /)N 85 Bl 440 Bk /hm?® B¢ Ta M JEEANAIRR S BE (330 #R/hm? ) K, LU 2 AN JEAME AL
e B AR Ry, BB 7T 3 R T 25 1) DG RRAVE 35 A AT 38 T i st vl 4R Sy B Bt AR S 8 v i) A0 3 T
RE, H R A A~ [T JEEAME SZ AR L HERE ) — M, 3 T A il — T JRE AN SE AR 55 O 45% , bR 34 7% )
b 3E S T ) o i ) IR SRS N R R B DI REEAR , TR T W AR T 4a MR JRAMSAR 1 SFAE T,
WA SR ) RN S s B DA G

4 it

Z L DX AR () - 40655 00 B i 22 5 W s B 2 UR B AR B, 3855 05 B Wi/ )N | 2 RN 44 1Y
AN B JEEANEERS AL 1 F8 BN K BN /NIT 7 o 4a [N JE AN (1.054) >2a [T JEAR(0.882) >1114E
B - U JEAMBAZ AR (0.673) >7a JMJEAM(-0.243) >7a MM JEAMN(=0.713) SHAf -1 B AR -0.812) >11a [M]
SR (—0.840) o 2—4a M JEEAN T IR S48 7—11a [N JEERN T IBERE S 47 11 45 8 - [0 JEE AR 38 bk A - 3¢
HE S35 Ta [N JEANAAR - 3EAE J1 4y, PHBE, 7628 L XA X, X 7—11a M1 JE AR SR 34 it AT, DL AR
FeAE R B AR T B W] A 2 I L A B - M I JEAME A, R FEE AR AL GOK VR . BT TR AR
SR S PEAR D5 T BRI M 8 25 L, B A ST 58 35 1Y AR T VRN FE R AR B, AR SO s B R ANEETE A
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