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Root biomass and its distribution of Azadirachta indica and Acacia auriculiformis

plantations in the Dry-hot Valley
GAO Chengjie' , TANG Guoyong"*, LI Kun"** | XIE Qinghai’

1 Research Institute of Resource Insects, Chinese Academy of Forestry, Kunming 650224 , China

2 Yuanmou Desertification Ecosystem Research Station, State Forestry Administration, Kunming 650224, China

Abstract ; Afforestation is an important tool in ecological restoration in Dry-hot Valleys, a fragile landtype, where vegetation
deterioration and soil erosion have developed into a serious problem in southwestern China. However, the root biomass of
plantations in Dry-hot Valleys is poorly known and understood. Azadirachia indica A. Juss. is planted extensively in Dry-
hot Valleys for its drought-resistance and multifunctionality, and Acacia auriculiformis A. Cunn. ex Benth is a fast growing
species which can rapidly improve soil conditions. Establishing plantations with A. indica and A. auriculiformis in Dry-hot
Valleys is important for soil and water conservation, soil amelioration, prevention of ecological damage and also helps the
regional economy. To improve the understanding nutrient accumulation and distribution, soil moisture dynamics, root
competition and evaluate efficiency of mixed plantations, this study investigated root biomass and the characteristics of root
distribution in 10 year-old A. indica and A. auriculiformis plantations in the Dry-hot Valley ecosystem in Yuanmou County,

Yunnan Province, China. Data from sample trees were averaged to determine root biomass characteristics for a pure A.
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indica plantation, a pure A. auriculiformis plantation and a mixed plantation of A. indica and A. auriculiformis. A total of
24 mature trees were excavated to a depth of 1.0 m to collect all root biomass for each tree. The results show root biomass in
the mixed plantation (2.707 t/hm”) was between the root biomass of a pure A. indica plantation (2.264 t/hm’) and a
pure A. auriculiformis plantation (3. 405 t/hm’). The taproot biomass in the mixed plantation (1. 057 t/hm’) was
approximately 69.9% and 69.7% of the taproot biomass in the pure A. indica plantation and the pure A. auriculiformis
plantation, respectively, whereas the biomasses of medium, small and fine roots from the lateral roots in the mixed
plantation were 228.7% , 120. 1% and 450.0% of roots in the pure A. indica plantation and 71.3% , 65.8% and 48. 8%
of those in the pure A. auriculiformis plantation, respectively. Root biomasses of these plantations were mainly concentrated
at a soil depth of 0—0.2 m, which accounted for 63. 6% —74. 4% of their root biomass within a depth of 0—1.0 m.
Compared to the mixed plantation, the pure A. auriculiformis plantation had a shallower root profile while the pure A.
indica plantation had a deeper root profile. There was 30.9% of the taproot biomass in the upper 0.4 m soil layer in the
pure A. indica plantation, but only 2. 8% for A. indica in the mixed plantation. However, there was only 0.3% of lateral
root biomass below the 0.4 m soil layer in the pure A. indica plantation, while there were 6.8% and 9.6% of lateral root
biomasses in the pure A. auriculiformis plantation and mixed plantation, respectively, which indicated root biomass of A.
indica was mainly allocated to lateral roots in the mixed plantation. The relationship between the accumulated root biomass
and soil depth could be fitted with quadratic equations. The second derivatives of these equations showed the vertical root
biomass of the mixed plantation was more evenly distributed than in the pure A. auriculiformis plantation, but was less
evenly distributed than in the pure A. indica plantation. This study documented the characteristics of root biomass
distribution for A. indica and A. auriculiformis in different restoration patterns, and the research results will provide useful

scientific reference data for plantation management in the Dry-hot Valley region.

Key Words: Acacia auriculiformis; Azadirachta indica; Dry-hot Valley; mixed stand; root biomass; vertical distribution
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1120 m, 4EHJR 21.9°C e H ¥R 27. 1°C (5 H) B AR B 14.5°C (12 H) 4EFEK & 634. 0 mm, H
90% LA b IIREK B TE 6—10 6y s 4E 25 K & 3911. 2 mm, AE 4 T4 2. 8, =10°C AR FLIR 8003°C , H IR
#2670 h, TCFEM 350—365 d, J& g W HH TIRGERTMEIX, AE B LU 35 ( Heteropogon: contortus 1. ) 557K
AR ALY R | B B ( Dodonaea viscose L. ) 4% H F ( Phyllanthus emblica 1. ) %5V A 10 % 14 3
N, ISR A e+
1.2 RE Mo

TETCIR A 250l N EEURI AR 2 7. 0 ha PR TE (20 42 90 4EA0) SAius s, 088 M T a3 vp s, 28 22
YRR S 2 120 ST HBAS AN —EL, T 2001 4F 5 A i) (203 ) SR ENAR AR R B SR R H
AR, R FHHCHR AL b (GBS 60 cmXx60 cmx60 em) #2182 mx3 m FRATEE I TR, 18 MR BBl
R A LSRRI BB R A SER SR (BRI L) 1:1) AT RITRAS , B A 1 MR FR 24 2.3 hm®, MK 2
FIPeAs AR B
2 WHRAE
2.1 brifERb A SAR RA Y I E

2010 4F 11 A _BA) (52010 ) SREUHA FEHLEURE 77 , 78 ERAR AR | A Ak B BN x A A TR 58
R R b N 43 5040 BE T A5 RE 7 4% 2 B, TR 600 m® (20 mx30 m) /8, 3 BT ML 4 5 A R4 0—20 cm
THER AR, e H A R (R 1) o PP IIRR AR R R EUR R AR > BV v MR AR R4 7 4 K
KR, TR MROR B P X B A ) e R e I S AR 8 B (3R 1) o FREAR AR RR R IR A | FELPR AR (1 %85 B
Gy A R] BB BRI b ) T3 KOV R B R AR A PR P 43 B Bl e HE AR MEAR 25 6 Bk, JEit 24 Bk B FLA
MR AL AR AR

h T RERMOR Z AR R A8 , 25 A A IIAIE 9, AR TS ARA Sl I AV A 25 B (2 mx3 m) RFAR RIS (14 7K P
TR A S AR 350 R ol 2R 1 m BB, T BRI R T Im, BHZHR 0.1 m AOTREE, RIZr BINKAR 5
T R EAR AN A M AR e e J B TR B, MAR AR BB AR (d<<0.2 em) /PR (0.2 em<d<1.0 em) (AR (1.0 em<
d<2.0 cm) FPHLHR (d>2.0 cm) PEATH0E 7| T 5 XF4S AR 2 A0 S BURE , 76 70°C FHEF =&

F1 OEFEMARSEN TR AR (0—20 cm)
Table 1 Plantation characteristics and soil physical-chemical properties (0—20 cm) of the standard plots

) OTEER oK RET LHAHUR AR
sk TN PR T T .
Vit R Ff X Crown Sy e Soil bulk  Soil organic Soil available nutrients
) o DBH Tree height . . .
Stand types Species ) P diameter ~ Soil water  density matter /(mg/kg)
om m /mxm  content /% /(g/m>) /(g/kg) N P K
afipk E R
4.4 . 1.8x1. 2.4 1.51 4.32 1.2 . 24.
Pure plantation  Azadirachta indica 8 3.88 8x1.8 0 5 3 3 3.95 0
4 A R
. . x fi‘ﬁu L 6.16 6.36 3.2x2.9 3.48 1.50 7.19 49.1 5.39 69.2
Pure plantation  Acacia auriculiformis
TR AR
4.62 4.17 2. 1x1.
Mixed plantation A. indica 6 x1.9 3.52 1.66 7.34 54.4 7.34 37.9
AR
KA 5.81 6.62  2.8x2.6

A. auriculiformis
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2.2 FARAL BRI HT T

i B Z T 22538 (one-way ANOVA | LSD 3% ) , HEERAEARHNR SR Al BAARAR R AW 22 5 (3R 2)
T T AEAR R R A ) F5 RV 32 T S0 AT EVBR SRR A I AR L A bR B ERVBR R A TR AS R AR AR 2R 22
i S AR RHIE

R2 AEKRS TERMAHEBREKRRREVEREHE

Table 2 Root biomass and its allocation of A. indica and A. auriculiformis per plant in the pure and mixed plantations

fillA Lateral root/kg

i o Bk ‘ i E

Species Stand types Tap root IR PR /MR i Total/kg
Coarse root Medium root Small root Fine root

Efif 4Bk Pure plantation 0.950+0.322 a  0.171£0.047 a  0.102+0.015a  0.183£0.072 a  0.008+0.002 a 1.415+0.284 a

A. indica TRAEHK Mixed plantation 0.525+0.161 b 0.222£0.039 a  0.216+0.059 b 0.206+0.082 a  0.024+0.008 ab  1.193£0.175 a

KAt 4Bk Pure plantation 0.948+0.241 ab  0.437£0.172 a  0.329+0.008 ¢ 0.33420.076 a  0.081+0.020 ¢ 2.128+0.501 b

A. auriculiformis TRAEHK Mixed plantation 0.796+0.299 ab  0.853+£0.373 b 0.253+0.085 be  0.234£0.125 a  0.054+0.035 be ~ 2.190£0.534 b

B AP ELPRER (n=6) ; RIFVEUE AR FRE30R 2% 5 1.3 (P<0.05)

2 Gale ™ H2 H MM R AAREAL Y = 1 - B X A TR R 103 B A R AE AT 4007 , 20 Y 2 I 15
(0 em) ZIFREE d(em) L2 NI R ZRVEY & T SR R AEY R LH] LB R REL, B IEBKRINTE
JERRZR I 5 IR s [ 2, )2 H AP AR Z BT o5 L il .

XA R BV i S R A TG BRI P AR A b T AR AR T B AR

> B, =/(d)
K ,i=1,2,---,10, 204 B 0—0.1 m,0. 1—0.2 m,---,0.9—1.0 m +/Z;d Jy L IEIRE, B K myB, 9 i
TR AR AR R AR Y, B0 v
3 #R
3.1 RRAY R KIS

R ZR A e U0 5 R I R > P+ JEL TR 5 R ) AR 3R AR A ) e A B AR i b A A v A L i bk 22 ]
(£3) . B TEIBRIR AR EUIRAE LB 121, A 43 AR b Bl 28 42 YR A AR EBRAR 2 S AR i (0. 955 v/
hm? x2) IR F4EHK (2. 264 v/hm* ) | TIRAHARRE (1. 752 v/hm® <2 ) WIRS i T 200K (3. 405 v/hm® ) | TRASHRAR R
4 e K BB, FTREENARLA 151 A EGA,2 mx3 m BRATIE 5 AR RS & 1047 RIR AS bk, AR R
AREEZE T M,

%3 EDARLH  ARHAB S XA B RS HA SRR EDBRESE

Table 3 Root biomass and its allocation in the pure A. indica plantation, the pure A. auriculiformis plantation and the mixed plantation of A.

indica and A. auwriculiformis

. FAR MR Lateral root/ (t/hm?) BERER
L g Tap root w1 H Total
Stand types Species P ) HIR iR /MR AR )

/(+/hm”) Coarse oot Medium root Small root Fine root /(/hm?)
Ak ETR 1.512 0.274 0. 164 0.293 0.014 2.264
Pure plantation A. indica (67.1%) (12.1%) (7.2%) (12.9%) (0.6% ) (100% )
Atk R 1.516 0.699 0.526 0.535 0.129 3.405
Pure plantation A. auriculiformis (44.5%) (20.5% ) (15.4% ) (15.7% ) (3.8%) (100% )
TR2Hk Efs 0.420 0.178 0.173 0.165 0.019 0.955
Mixed plantation A. indica (44.0% ) (18.6% ) (18.1%) (17.3%) (2.0%) (100% )
R 0.637 0.683 0.202 0.187 0.043 1.752
A. auriculiformis (36.4% ) (39.0% ) (11.5%) (10.7% ) (2.5%) (100% )
ZM; SN P 1.057 0. 860 0.375 0.352 0.063 2.707
A. indica and A. auriculiformis (39.0%) (31.8%) (13.9%) (13.0%) (2.3%) (100% )

MR R A e B TR AT SRR A e R 3 385 BT3B 5 385 5 A O R AR R A P o5 7 20 L
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M EARFNS BMARAT (2% 3) IR EAREEY AR (1. 057 vhm®) |, 43 314 EAR SRR A i JEL
ZEARIY 69. 9% F169. 7% , M BRAHAR SN , HAMAR LAY MIAR (ThAR /MR FIZIAR ) A= 9 2 3440 T BB AR A K A
AR 18], 43 550 R ENBR B AR Y 228. 7% (120. 1% 450.0% , KM AHE AR 71.3% 65.8% F148.8% |

[ — R FE SRR AR rh 22 57 e R A2 AR AR AR A= 3t (3R 3) o ERARAE R AR L R ik
R 200 R AR e AR A i R 67. 1% TRASHRP AN 7 44. 0% s R A S Z i), R —F
Y22 Sl o AER AR AR AR A= W A0 5 RO AR [A], ZEREL R A SRS 0 T TR SR K AH SEURL
F AWy 5 4 LT AR R], ERBRR 7 SEMORLAR A= 0 519 65. 0% TR S MR A o A A= 49 8 43 T LR 481 %) 386
S FE IR A IR e R 200 R S SRS [ B S S R IR A BRI AR PR /MR 21 AR
AT O O B AR 6.5% 10.9% 4. 4% F1 1. 4% , FRRAEY A X MR A B T3 s BN R 554
KWW RE
3.2 AN TR R A 5 J AR FRIE

AR | K AH SRR A A PR S bR, AR 3R A 0y i 0 A1 340 52 B0 1 B 1 22 R 2 (%) 33 o v 3 il s 94
(B 1) it B Z R B R, =R AR R B IR & S . B B &R SR R AE Y A T e A
FE0—0.2 m 1Y FJZ P, ERBRAGAR AR L SR A P AR R SRR 2 A= it 430 o5 45 FL AR R A it i)
63.6% 76.3% 74.4% 45 P17 T ZEAH 0.2 m,3 Fhks3JLT 80% LA AR RAEY A/ EM JE N

ANk, N FERTE E A B DUE |, ENBRAEARAT 30. 9% ) EAREY R AFE 0.4 m AT )29, 5 0. 8—
1.0 m LJZBF A5 7. 0% () FAHRAEY L0 A0 5 1R AH R AR IEA ST 0.4 m DL L2, RS AYED
BR AR 2l AR PIREE A8 AL 2. 8% B FAR AW 43 A 7E 0.4 m LAR L2 [l A& G AR i £ 25
RFE IR AR B AT 0. 3% HIAR ZRAE MR 0 TE 0.4 m LATF 2, R RH B bR A S ol TR 58 AR 4 531)
H6.8%F19.6% . UiMATEIRASH T EBRAR R AE Wy AR R 0] 145 AR

E
= A B
5 0810 r S S
z 0 02 04 06 08 10 12 14 16 0 02 04 06 08 10 12 14 16
P H:#j & Biomass/(t/hm?)
=
j'q T

@ FAR

8 iR

& /MR

@ i

AB

0 02 04 06 08 1.0 12 14 1.6
H: 41 Biomass/(t/hm?)

E1 RREVMESFHFIE
Fig.1 Root biomass distribution characteristics
A EIBR4IHK The pure Azadirachta indica plantation; B; KMHAB LMK The pure Acacia auriculiformis plantation; AB: EIBx K M- A7 EIRAZHK The
mixed plantation of A. indica and A. auriculiformis; FIFR, AR, /IMBFIIFR L KR Coarse root, medium root, small root and fine root belong to

lateral root

2 Gale ™ 42 I AR R AM A ASLAL (Y = 1-B) XA ZR MY B4 HEA T 4007, B (E /NI 3R 2 £ PR &
i FEf G, SRR, AR AL BT RER SbK  EDRRAEAR A B 73514 0. 942 .,0. 947 .0. 962
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R A B SR 3R 430 A0 T 13832 0 LA s, LU PSRRI ASHR, BN Ak (R, 7540 IR R B A
Wi 5 T2 9 A )7 B B R 56 R BUTE 0. 875—0. 884 22 [a], HIiA B B /K- (£ 4) . % mH 75 ##
K= FEOEA T 0, T RAF R AR TR AAR TR AR K R AR AR R BB W 8 5 K, 2 R BE 4300
0.737.0.756 0. 805 m, {5 LRSS RYI & WAy & BEUES R 3.506.2. 768 2. 247 v/hm*, 535 fi 2 FR
AR 102.94% (102.28% 99.92% .

[l 5 R 9 B T (x) Bl 1 J2 TR BE B350, AR 2 A i SRR (e T (B R B AR i R
TR EE TR S UK, (/N U P 3o Dl B R . 7 (o) TR R/IN AT I, B 1 J2 TR B (340 3 Rk AR ZR AR ) i
SRR B R ATR , 28 PRk 3 A R A L SRS TR SRS BRI AR, 17T 17 () | B kb T AR R AR W it 0 A 1 3 50 4R
B, (o) VN R R AR 5T, i BLnT & Y, FE AR R 30 B0 0040 5 T, BBl ARAR 2R 0 A L3 5, HOOR
SEMARFR 5347 LR A B SRR 45

®4 IEREEMTRERREMENKR

Table 4 Relationship between soil depth and accumulated root biomass

43 Stands A J7FE Regression equation R? X (f (2)=0) ST S'(x)
Ef g4 .

I @;M.( . . f(x)=-3.170x>+5.101x+0.195  0.875* 0.805 2.247(99.92% )  -6.340
Pure A. indica plantation

AR .

KA E% P . Sf(x)=-3.906x"+5.756x+1.385 0.879" 0.737 3.506(102.94% ) -7.812
Pure A. auriculiformis plantation
ENBO R A LR 22 Ak

Sf(x)=-3.302x"+4.993x+0.881 0.884" 0.756 2.768(102.28% ) —6.604

Mixed plantation of A. indica and A. auriculiformis
* FIREE KT P<0.001 50 N 1 ZHE (m) 1f (o) HH TR R RBUEY R (Vhm?) 5 X, AR R BFVEY i K LR (m) 3/(5)
AR R R R (V/h? ) 5f" (o) 9 BB BB 155 NIRRT N f( %) o T SEPRAR R A W 9 23 L

4 Zig5itie
4.1 EMBRR FR A YRR

AT R, TR — ARl e LR S MR AR R A i AP AR R 22 5515 i o s A
5% & PR, K BN ( Fraxinus mandshurica) FY% M FA ( Larix gmelinii) 1835 #2507 /K AR 2 B9 &, (B R%
R T &M IMR R BAEY &, AT, TR 10 a A2 BB I AR SR PSRl AR 2R BB i
TEMRRAEARA AR AR Z (8] (R 3) o Zr Bl A5 4¢ JR S Ak p M AH B Y AR IR R A W A T i
B R 2R A W WA B2 s AN, o /IR R AR 2B A i DU S A S a3 (2 2)

TRASHR A B BT 2 SR AR R A 1 AR T 4libk, ml e 5 b A B AR KA AT DG, R AH L A TV
SR AL TE I ARAACR AR b 1) FIE B S A A P g B R A2 YR S8 bR PN A P AR B R R T 38 S (2. 8 mx 2. 6
m) FEIT T IEARBRATIE (2 mx3 m) , EAS = FUE R4 T EVBRAR R (R 1) o % 1:1 SEATAT RIS RSO0 R, R
AR L 55 T BB AR , G4l T BB SRS ] L E R AR R E , SRS AE Y R R T R
(BFERRAYR) o J3—J7 TR AR BB AR i AR /AR I A AR S5 SR A 1 B0 v T sl bR i, 7T
AE S PIFPIAR ST N TSR IIRICA DG, — O UL, TERURE S ML AR T > 335 4 FUK o3 A RS it A T
W SCRR A= 4 i R R BB 200 AR T AR B0 (R 21+ 2% 1R R 76 5 BN BRS80S o R T AR TEL TR S8, (A5 AR
Hb A=K 3 RO RR 43240 8 T EVBRSEAR (3R 1), AR 25 A1 7T B AT B T $i e BNV BRAEL AR 1) WSO AR ) 6, fifT i
TENBRZAHD , EPBRS [ AR R AR A TIR A, 48 5 TR AR N SR R A i S X 7K 43R 55 ) T
WO FEAE AR /MR FI P AR A W) i, BRI SEFR FRAT AR T R A B Al | (H 20 LU EpBR 2 AR 4 /& | 1
FLIRASHRP BB 1 25 AR A ) A8 v AT — AR FR 4libk (36 3) | 378 T ] 28 M e k&2 Hp ] R o L
A 2 H TR B BERZE R B A 520 5
4.2 EMARTAR 5 AWy T A3 A A R R

R 2R )23 ) 43 AR R AIE B e 1 A AR 2 %o - 3840 S R e i R B B, B i b 8 R A e Y
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Gale 55 N1 il AT X} 123 (3 ARAHR Z2 30 B0 A0 BRI AT 20 T B0 45, 22 AR A BObR 23 B 2 AR 22407 F 50 em +
JZULL . AHESE H N A E N TARRAR R AE Y B A TE 0—0.4 m 12 RHAE0—0.2 m £
JZ(63.6%—76.3% ) At 2 , 7 T VP I X ST ( Sabina vulgaris ) (30. 69% —64. 98% ) ) F1VL# (Artemisa
arenaria) (53.52%—67.11% ) " S TEZ LR /AT LB, HR4RE Gale $2H 172 (Y=1-p") 15 B EpBAL
A R IR L AR ED B R AR SR AC AR 3 R AR T 19 B (M 0. 942—0. 962 (IR T 2 ER Bl i A S R G5+ B
(SF-E5(E (0. 966 ) 1 UEHAZEPE RS T 4% | o 00 48 L R v bR AR S S AL T o 1) N TR o 4 A
RSB AR A=A AN G T AR 42 % 2 A TR K AR BN 2878 1 G S 4

BRAEY) F Bt fG FR AR A0, AR AR A T B0 A £ B A2 L IR AR, A0 - e K A A L R4 S LAk
P TR TR RIS I 1, 90% DL E R AE TR 6—10 H . HEA iR,
TETCHET R [ R AN, W IRAE ( Eucalyptus camaldulensis ) +111 & 5. ( Tephrosia candida) IR HRHLAEAT IR
AR 2.55% , EMFEHA) 2.75% ;&K ABBAZL,0.40—0.65 m + 2K HIREKELE 129 A4, HEZE
M2 22 A 1.35%—1.53% ,0.40 m DL I+ 20 ik 5] 8% LA L, BT LA, EIBURI R AH LN bR 4 43¢
FIZ(0—0.4 m) M ZR ALY R A LB, 315 1M 2R 0 25345 PR R /K O A RICR , (e ot HA vk 25 A K 3858
KAERERHULRE ), HEATRFE (11 H—84E5 7)) FEAKM A IR G5, 28 & 1K, BV EMUR 3K, 236
30% M FEARAYE /A T 0.4 m LUTF )2, AT a5 SEAR R RSO 2 38K 43 3 R AL R NAR %2 35, i AR
FRIEEYR 55% DL b /NN ANAR AR P i B, W] MR G )2 R oK 4. PSR A A DR Al
FLAEAE W T AT T I I 20 T R PRI R AE TG . 5 VD DOAN ], VG g T ARG 4 i X T+ 3
REK(RL) T AN B 5 e Bt FhE B R TR AR R R R e
B N — s AR s R AR AE 60 em AL AR 2R S T BN Tl A AR A= 9 0 3 o0 A T e
FKIZ, XTHERMAWMR ALY ELZAAT 0.4 m U EHZ0—AFE, FE EBR R X0 R,
KA R NAHXS B, —F 25 A X A 45 L TR AC AR AR R A= ) i 7E 1 3R 2 (0—0. 4 m) (15377 L 4
(89.2% ) KT ENBRALAK(79. 0% ) i /N TR AHIE ALK (93.3% ) .

SR IBUR ) 8 1ty ORI B | DA S it bR B R A TRE I 00 T, BB R AR SRR A A UR R A9 i /N T
ZbR, AR AW 0 B AR R A TARKAR AL, P RIE S A H Y, 2 KRR SR A [ R e B A A
TRk FZBENBR I A K R F B A i . WABIFORE SR 2 mx3 m #R47HEH 1 017 AR 3S Ak,
T 7 FRAS RIRIK (F7%) 43 10 36 S 38 20, BB AR 1) 3 B4 A A% Jm 5 MR L kA= T AR R AR b, 1A
2. 8% M EMRAEYESMHIE0.4 m LT H2H  HAREHEREBCEILL 2098 HMR b, X Fh3s 4281k
BT X — IR A RARAE R, WA T — AR F AR ) B, R AR 2R 40 A A% S5 S A 4
AR EC, SZ IR R 3 R A — e R B A PR AR A, SR ol B — AR B AR R O, B AR
EE A A S IR A BT

e, KRR SR SAR 5 BB A AR LR, B 7 T HESR 2 AR R A0 Ll 0 3, Wl e S5 e 1 Z i 2k
WIZERHIE A 56, EVBRAR R R ik ™) R AR 1 Lo Bl R, 7 1.0 m DUR A9 £ 2 R34 43 4
R A AR ZR AT A AR 2 EARAL R B A AR R IR R (1), a4 M A A i B A
J5 P4 3 1) EPBR SRR 28 A ) i BRARE SR R AT A 3R B (0. 805 m) KT KM AHR LA (0. 767 m) (R 4),
5 BRAZ ORI A 45 S W A 1 TR AR RS R R R 25 T A TR S e A 2

MR i — A ST T BB AN )8 R N MR 2 A i B L A R AR 5 R [R) 4 )2 398 5 KR R
AEHERAG LI FR LA | I AR X 1= 52 b 0 114 355 17 5 s AR (i) B o PRy 3 7 55 £ B8 A T 12 UM AR R 2B )
OYATRAE B L2 AL 5380, 75 BEAE T AR A 52 R 2 A [ e S0 AR 2R 5 A1) i 200 AR R 4 AR 3
FEBAS W, - AR [RIAR 3B A AR 2R 24 1 sl AR i S LTl i, DT B8 fe b 3 S N M s AN TR 22
AR R K A B LA s AR o R i AR X 14 B 32
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