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0.05) . XELZERLRY] BATTER VRN RIS AT 98 1 S RN B 5w 4 O35

SEBEIA  BAT BRAN0 ; AR IR M T e

Effects of acid rain on root morphology and distribution pattern in the buffer
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Abstract: Acid rain is an important phenomena in global climate change and it can strongly influence forest ecology. Many
studies have shown the impacts of acid rain on root morphology, but the results are very different due to the different species
and environmental conditions. Till now, the effects of acid rain on the root morphology of Moso bamboo has not been
reported. Moso bamboo ( Phyllostachys pubscens ), an economically important plant, is often cultivated not only for its
delicious shoots and versatile culms, but also as an important biomass resource in southern China. However, with its robust
growth and strong rhizomes, Moso bamboo populations have been expanding rapidly into adjacent forests. The ability of Moso

bamboo plant to respond to competition through root plasticity may be an important trait for the species, but little information

ELWE R ARREIEETH (31770680) s WiTlA A RBIH#ELIH (LY15C160005, LQ19C160013).
75 B H#5:2019-09-03; f&1iT B #3:2020-02-12
# W IRAER Corresponding author. E-mail ; 41217642@ qq.com

http ://www.ecologica.cn



13 1] Al A RRF B AT AR R ARG b XAR I ZS B oA ks Jey 5 4671

is available on how root systems respond to belowground competition during simulated acid rain. To provide baseline
information on the morphological plasticity of the response of Moso bamboo roots during the simulated acid rain we
continuously mixed Moso bamboo and broad-leaved forest ( transition forest ) . Three gradients of simulated acid rain treatment
including pH 2.5, 4.0 and CK (lake water) were designed to determine the effects of the simulated acid rain on root
plasticity in transition forest. This study was conducted in a typical transition zone in the TianMu Mountain Nature Reserve,
Zhejiang Province, China, where there is ongoing bamboo expansion. Rhizome and root from transition forest was collected
by the soil core method to analyze root morphological parameters. The results showed that (1) T1( pH =4.0) treatment
significantly inhibited the root system of broad-leaved trees ( P<0.05), resulting in 39.9%, 39.4%, 42.3% and 16.2%
decrease in total root length, total surface area, total volume, and special root length, respectively. T2( pH=2.5) treatment
significantly inhibited the growth of Moso bamboo and broad-leaved trees( P<0.05).(2) In the vertical direction, the root
system biomass of Moso bamboo in 0—10cm soil layer increased from 81.9% of all root biomass in CK to 87.2% in T2.
Simultaneously, the root biomass of broad-leaved trees shifted from the upper to lower soil layers. The root system of Moso
bamboo managed to place more biomass in upper soil layers when it encountered other trees, allowing it to gain a
competitive advantage.(3) In the horizontal direction, the root biomass of Moso bamboo did not significantly decline with an
increase in distance from the sample tree, while the root biomasses of broad-leaved trees decreased with the increasing
distance from the sample tree. The inhibition of acid rain on root system was independent of horizontal distance.(4) The pH,
organic matter, soluble organic carbon, soil respiration rate, available nitrogen, available phosphorous and available
potassium had significant effects on root plasticity of Moso bamboo( P<0.05). It can be seen that, under simulated acid
rain, the morphological plasticity of Moso bamboo roots is stronger than that of broad-leaved trees, showing an overall trend
of accelerating invasion. Moso bamboo would outcompete trees in the belowground environment. It is of great significance to

clarify the competitive position of root plasticity under simulated acid rain for forestry management.

Key Words: Moso bamboo; acid rain; invasion; root morphology; belowground competition
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HIARAE , AR BATLESE S P DL S 7 1) AR Ak 34 AR SCHE R B R A SR A4 X B A 1o 5] b A s 1 b 78
I, B 2 PR FT AR T1(pH=4.0) [ T2(pH=2.5) K BEE R IRWIKME A3 CK(pH=5.5) , FbAk 3 #f
AT AT 5 R AR R AE W % R RSN SEE T, DU R T A R AR AR A IR T BATIR R AR
Yyt S Y A IR 22 8 T o 1) A8 AL R | 48 7R B AT R MO 28 7 19 RN 3 v 08 SO, i AT AR XA
A TIBE R B AR

1 ARMREHARAE

L1 WP XA

BFGE D B THRT A B2 1L 125 4% £ 8447 1K (30° 18'30'—30°21' 377N, 119°247 11— 119°27"
11" E) , 47 XK 300—1500 m, 43S0 8.9—15.8°C , i H i 2.6—3.4°C i iR IR IR -20.2°C fix
P AR 19.9—28.1°C, JE R 209—235 d, AP HIRERTE 1400 mm" "™ HARMRABER IS 6 R i 4
BN, R BN SEHE, 0 BB BRI SHE, B IR BT, TR R B A e R 350—
950m, MGEJZ R I ZH T X ( Cyclobalanopsis glance) i ( Schima superba) . P54# ( Castanopsis sclerophylla) |
FEAT (Phyllostachys pubscens) %5 ; HEAR)Z A BALTE 4% ( Camellia fraternal ) (1L ( Symplocos caudate ) F1 111 A
( Linder glauce) 55 ; 5L JZH 258} ( Compositae) RAFL( Gramineae) BEEFRE ( Dryopteridaceae ) SFHIY) el
1.2 Rt

2017 4F 3 H  ARGEHLA B Im2E R B L FE R 9 A RO X B AT — N bR J A 5 50, 72577 ) i R
SEARCE X ) § K X 15 3 SRSCI AL, B FEHLTE 5 m, K 25 m, SRITIBEALIX T, 76 RS
FBCE 35 mx5 m RS  REDTTRIHUE 5 m SERYZE vhaly , 23t O BRI SE IR 7 . 7EAETT B M 2
m AD T 7 SR SR A, Ui/ 11 AR o R X A b P R 2 RN 2 T DA 4 R R W 7 2 R
H,S0,: HNO, =81 (YR /R HOIC B AL HUA R R BR U , 5 I B 25 B 5 /K BC AR L pH (I BEAURR TR, 15 B X
M CK(pH=5.5) T1(pH=4.0) T2(pH=2.5) 3 /MELIRR AL B, Hrpoxf R 2 3t i) AR WK, A 2017 4 7
1T U B AT LA B ORI B 3 K MR R 10 1L
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2018 4F 7 A TEREH P BEATHURE | SR AR B 2: (INA2 10 em) ZERENEE T N R 6 S RAFES 4> 3 )2 (0—10,
10—20,20—30 cm) #iHUHHE 6 A RAE LA E 35 B ATHIES R 20,40 .60 em FIESHHTES A 20,40 .60 cm,, ¥
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By, 255 0 HERL 56 R FH Duncan 7%
2 GRS

2.1 AFRWAAFEMRRIES

LN W 6T = 477 R v R AR R ) AR R | R SR AR B AR R AR LU AR K XA 3 S (P<0.05) (3R
1), 5 CK(pH=5.5) It T1(pH =4.0) X i H-# HAT 525 A9/ (P<0.05) , SEUMMRAR R A0 BAR K
M TR AT AR AR KA B T T 39.9% 39.4% 42.3% F1 16.2% , %t BATAR RIS %A W 50
T2(pH=2.5) X BAT ARG - 04 52 A 7R (P<0.05) , SECBATIOR R BAR K B R m A AR & 40
HRICARK AT 3 TR T 41.5% 42.9% \46.4% F1 15.1% , R AR 2 00 BAR K LER TR SR A AR LEAR K43
BIFFET 60.2% 63.3% 61.8% 1 20.5% . J34h, T1(pH=4.0) XF BATAIH HAR K EA TE #1553 240
HE AR A TR

F1 EMIHRRARSELSRREOEHM 0—30 cm TEHNER
Table 1 The difference of root morphological characteristics of Moso bamboo and broadleaved trees in 0—30 cm soil layer under different acid

rain treatments

BREK B A B A 4 < K
KR e A i} GEN AR ( ‘ 2 mm) ARG
. Total root length/ Total root surface Total root volume/ Special root length/
Plant species Treatment ) s 2, 2 3,
(m/m”) area/ (10° cm“/m”~) (em’/m*) (m/g)

B CK 5367.3+426.5a 3756.6+314.2a 11872.6+1543.6a 5.76+0.46a
Moso bamboo Tl 5177.3+531.7a 3942.3+288.6a 1 668.3£1012.7a 6.31+£0.32a

T2 4139.7+466.2¢ 4143.6+195.7¢ 8366.7+884.6¢ 4.89+0.37b
[i#] AR CK 1642.3+289.3a 877.3+104.1a 4016.3+£533.6a 6.49+0.57a
Broadleaf tree Tl 986.7+189.4b 531.7+£57.4b 2322.6+336.4b 5.44+0.45b

T2 653.3+112.3¢ 322.0+44.3¢ 1532.8+144.1¢ 5.16+0.54¢

A [EINE R R [ — TR [ 2 R 78 0.05 /KF BRI 225+ B3 (P<0.05) ;CK:pH=5.5;T1:pH=4.0;T2:pH=2.5

2.2 N[EIR N AL AR 2R A ) e i A LA A A R

FH 3R 2 AIH1,0—30 em )2 M0 3 b B Y B AR 2 R iR 2 AR 0 A A B BE TR B3R R B
TFRERESY AH AT HAR AR R ) 2—5 mm f2>5 mm BGAR RF A T AR, BATHINR S5 A i A
ARG A 2—5 mm BHAR R FEIHTE 0—10 em +)2H 1 ,20—30 em K2, 1 10—20 cm /),
>S5 mm R YR R FINAE 20—30 em 2R, 10—20 cm KZ, 1ii 0—10 cm e/, 7E[F— 12
T2 X B TR FR AR A Wi K i R AR A e B W I (P<0.05) T T1 AN s A% 2—5
mm }>5 mm YA R AP B AT B E I HEH (P<0.05) .

£2 EMAHMRENMTEEMEZEECFIIRMNLEFMNEES T

Table 2 Vertical Distribution of Root and rhizomes Biomass Density of moso bamboo and broad-leaved trees with different acid rain treatments

EACR R AT (g/m?) TR AR (/)
1z AbsR Biomass of root and rhizomes of moso-hamboo Root biomass of broad-leaved trees
Soil layer/em  Treatment
< 2 mm 2—5 mm T < 2 mm 2—5 mm >5 mm
0—10 CK 356.17+51.32a 128.34+32.54a 1124.56+185.36a 53.67+17.86a 43.22+12.31a 9.89+5.24a
Tl 358.51+31.64a 111.54£6.78a 1086.55+254.37a 28.42+5.66b 25.56+3.64b 8.76+3.71a
iV 188.75+22.43h 60.23+8.85b 548.59+107.68h 17.56+2.87¢ 15.44+3.98¢ 3.58+0.87h
10—20 CK 121.67+15.47a 87.67+14.52a 1578.68+211.88a 31.58+15.78a 26.19+7.77a 10.38+4.64a
Tl 158.66+29.37a 96.35+11.24a 1364.57+574.66a 12.13£1.64b 11.37£1.62b 10.87£2.11a
T2 68.67+6.67b 32.31+6.67b 667.38+69.75b 8.77+1.56¢ 7.69+1.09¢ 3.23+0.42b
20—30 CK 91.37+12.98a 85.67+8.86a 1931.56+154.91a 29.31+15.37a 39.68+11.09a 19.69+6.63a
T1 95.76+11.66a 81.44+5.72a 1859.76+767.54a 9.51+1.08b 23.64+4.17b 15.43+4.52a
2 30.21+5.89b 21.69+4.34h 884.58+108.67b 5.46+0.95¢ 14.57+4.49¢ 6.97+2.33b

ARVNGF-BERR A — L E AR 257 8% (P<0.05)
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M % 2 AT AR AR L 2N R A B AR 22 0 A LU AN S AR TR, F CK REr @A 0—10,10—20
20—30 em +JER R EYEAHE SR 29.7% 32.2% 38.1%, T1 FEHLF 5514 30.2% .30.9% .38.9%,
T2 REHL 250 32.3% 30.5% 37.2% ., FA, 76 CK REHL T, BATLE 0—10 ,10—20 .20—30 ecm T2 R
YR HE &R RV 81.9% 75.4% 66.6% ,T1 KL 73514 88.2% 88.1% .78.5% , T2 #Eith #1435
9 87.2% .83.7% .65.8% , "] WAEFRMEH T, L HE SRR WIEH T, & L2 EBMR ALY E S oAyt
FHE NN, FIA 1) [ OB e (R R A R A 1) 3R )2 20 A1 Y S B B AT RSO 2R T ] AR AR 2R ) ) R )2
KIE,

2.3 A[RIFR WAL BEAR R A 0K o A R

MEITUEE, BM< 2 mm BHWABTHE 20 om 4 AW R, CK LT, T2 40 HEE 43 551 A
747.52 656.77 .516.75 g/m>, BRI 20 em AWy ie/N, 43 50 211.33.256.37 .207.49 g/m?, Hi 4 /K 431 15
]2 S AR E (P>0.05) . BAT 2—5 mm BHARRZMRINEAT 40 cm 60 cm  EH 60 cm AR R AE ) & 22
SEARBE(P>0.05) , 5B 20 cm B 40 em 120 em AR 2R AL 25 5 3 (P<0.05) , 76 M AR 2 &
S REBITHRE TR AR 3 B G 2 09 4= ) 5 Y Bl S B R s 3G I AT BE B/ R T R
P BATEEAA DB AR R0, 78 T1 A T2 AbFREEHLH  BEAT 20 em AL, JE>5 mm R R 076

®3 FREERRAEVEZEEAEBRFAEREM 0—30 cm TEHKFESIHEL

Table 3 Horizontal distribution of root biomass density at different diameter levels in 0—30 cm soil Layer of different acid rain treatments

BT SRR
bR RRAR/mm AEAIFE Distance from the bamboo Distance from the tree
Treatment  Diameter ~ Plant species 20 om 40 om 60 om 60 om 10 om 20 om

CK <2 EM/(g/md) 747.52+75.66a  521.39+61.85h  564.68:57.31b  599.54:79.21b  453.54x47.74h  211.33+36.66¢
W/ (o/m?) 36511444 75.14%3321b  125.67+38.42b  134.66+52.13b  167.58+51.22h  268.16+42.79
25 Ef/(g/md) 396.97+41.37a  315.21:55.46ab  277.35:48.66b  293.58:59.99h  161.5453.32c  109.88+30.1dc
W/ (o/m?) 2844:3.160  61.32+1541d  88.46:1231c  98.54:8.85¢  137.62¢15.24h  221.37+60.02a
55 AR (g/m2) 6.25:0.51d  28.94x6.12c  51.37:15.62b  68.18:25.43b  85.40:18.83ab  122.67:36.85a
TI <2 EM/(g/md) 656.77+53.32a  499.13:47.21h  483.21%50.79b  542.29:56.16b  417.8739.12h  256.37+40.35¢
W (g/m?) 1231£2.54d  55.35:10.67c  111.44220.13b  122.12:25.67h  144.38£20.69b  199.64+25.37a
25 Ff/(g/md) 3587151240 298.65+38.67ab  255.73+19.58b  264.35:40.19h  137.86+22.46¢ $8.81+15.76d
W (g/m?) 15.84:6.67c  48.66:8.560  71.32:¢698c  83.24:87lc  122.36£1626b  198.97+22.47a
55 R/ (o/m?) 0.000e 21555360 47.21+5.98¢  55.77+9.68bc  70.36+9.45h 110.85+13.54a
) <2 Ef/(g/md) 516.75:66.15a  405.66+43.12h  358.65+53.72b  361.24:37.52b  291.8245.43h  207.49+30.13¢
W (g/m?) 0.85:6.980  33.12:5.87c  82.38+10.84h  97.54x18.42h  100.87:1631b  158.51+20.81a
25 B/ (ymd) 321.54841.63a  255.36+38.45ab  241.37:2491b  211.65£33.40b  105.32+16.75¢ 77.26+13.65¢
W (g/m?) 6.15¢2.87¢  32.15:1524d  55.63+6.4lc  60.829.03¢  105.50+11.67b  155.08+20.40
55 M/ (g/m?) 0.000e 1030+8.75d  33.24:8.63c  3547x11.49  58.65:6.77b $8.1016.70a

[T ARG T 3R AR A B RIS G 9 B 17 | - AR AR A M 8 B A AN KT 2 A s R R 22 5 8% (P<0.05)

FEIE I DX AN R R W A 33 B A7 A R AR 2R KOS A RS TR (L 1), BAT IR AR R B A
HE CK Hie i, 76 T2 PAL, BT FREMR R7E CK 5 T2 Z R4 Y& 25 5 535 (P<0.05) , i 7E CK
5T1 ZHPZEFAEE(P>0.05) , HICATE 58 R FR B 77 A R AR 22 25 5 B 2 s /E A, 5
55 BT IR R B A R S AR A TEOC
2.4 AN i R A P A A g PR A

BLALNIR W 6T B 477 R VR A8 AR 13 pH {H,OM ,DOC (AN AP (AK % & i 520 5 25 55 1 K- (£ 4) .
ot LB R IR, T2 32 pH {E I CK HIERYMK 19.23% , T1 +3EH9°F-24) pH {E I CK +IERIME 7.69% . T2
TIEA P L CK A 39.83% , T1 HIEAAHLET L CK H 1AL 25.19% , T1 1319 DOC AN AP  AK
SRR CK 48 0.81 1% .1.40 £ .1.05 /%501 0.83 £, T2 +31%) DOC AN AP AK &7 %J& CK 133
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E1 AEBRWHLENRREKESST
Fig.1 Horizontal distribution of root system under different acid rain treatments

CK:pH=5.5;T1:pH=4.0;T2:pH=2.5

B9 0.61 £i5 . 1.61 £% .1.68 £ 1 0.68 1%, HHIL AT UL, AS[w] 55 B ) R W X B A7 AR [ I Ml 9 IX A4 L S92 1 Ak 1 o
HA B3 (P<0.05)

R4 TR B SR

Table 4 Soil physicochemical properties of the sample sites under different acid rain treatments

Ak AL AL A AL Tkt Ak AT
Treatment pH OM/ (g/kg) DOC/(mg/kg) AN/ (mg/kg) AP/ (mg/kg) AK/(mg/kg)
CK 5.2+0.05a 56.32+4.35a 145.26+11.33a 161.87+22.39¢ 3.48+0.44b 45.3744.22a
Tl 4.8+0.05b 42.13£5.63b 118.339.57h 226.33+20.18b 3.66+0.13h 37.87+2.33b
T2 4.2+0.04c 33.89+4.48¢ 88.61+10.98¢ 261.37+12.64a 5.83+0.86a 30.75+3.29¢

B F R AP AR 2E  RIFUR RN F R AR TE 0.05 KF F22 5% 3 (P<0.05) ;M H3EA PLIT Organic matter; DOC ; 13 7% i
ALK Soil dissolved organic carbon ; AN ; B it 0 Available nilrogen;AP;ﬁﬁ(‘ﬁ@i Available phosphorous;AK;;‘@52‘3’(’1?‘13 Available potassium

2.5 EMRARSHEHERER

BIRAR ATHERIE SRR S T 3E B AR S E /AR W1 (3% 5) . pH A HLET | AT A LA X BAT (Y SR
KB R TR SRR AR Py A 5 M0 2 S A0 0 3 (P<0.01) o Ui B0 B AT I BAREC BRI A= )
5 25 S 0 3 (P<0.01) 6 SRR AR A 520 22 5 10 35 (P<0.05) . A RUBEXTBATHY SARK SR R
R TR A AR FEARAS A5 22 57 B 35 ( P<0.05) , X AE W) s Y 52 A 22 5 i 3 (P<0.05) o A B AT
SRR AL Wt (15 ) 25 S0 8 3 (P<0.05) X B AR AL E AR AR AR 1 52 i) 22 5% 2. 3% (P<0.05)

3 WiREHSRR

TER SRR I WA S, AT 2B B il WP, A5 B A AR I Pt A 0 3 B2 e A LR PR . BAT IR AR IE
R I S Wyt o3 A 2 TR A X TR T R ) T RN, AR R A R BN AR FUAR K R AR AR i
JE R A3 AT A 2R DRI 3R IR X 3o 2 [ 3% e - SRR 2 HoA AN TRV R BE 1 S >
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x5 EMRENESHEEVES TEEBLERNBEXRE(H)

Table 5 Correlation coefficients (r) between soil physicochemical properties and root morphology, biomass of moso bamboo

PAL T JSYISIS SRR SRR AR LA

Physicochemical Total root Total root Total root Special root ]??fﬁi
properties length surface area volume length

pH 0.865 0.924** 0.896 0.581 0.821**
AHLE OM 0.910 ** 0.843** 0.914** 0.408 0.923**
A LR DOC 0.872** 0.896** 0.725" 0.510 0.836
T Al AN -0.896 " -0.766 -0.871*" -0.332 -0.945""
HRLWE AP -0.758 * -0.648 " -0.706 -0.686 " -0.812**
B AK 0.841 ** 0.766 " 0.689* 0.754 0.903 **

# P<0.05; = = P<0.01

31 RIPHARMEITAR

FH RN IS5 R T 42 C IR ST 18 3R BUTE A AR R0 L3R ar WfoRI T RE ) 1127 ARRIB ST
PAVE AT AR 2R ST A SR Y E 2R 2R E YO AR AR AR UAR A S R AR Y 18 A ) 1 AR R
S XL AR AT 1) G R A K R b AR SRS RS R B, B AT AE S A AR S e i R e
AR FUARA S 2, £ e 1 BB AR X 3 SR BRI 5K A . ASBIFE A B, 559 IR IR R X B AT RUIR R IE
WA WA (B A [E B BOAR R IE S AT BRI, BT R AR A 2 1 A 52 0 AN [ B
PIAREE B Y RO A8 (1 22N, T AT A L B bR sk R Fe T 6 TR TR R 0 7 R0 ] A 9 R R ARG L
MRTHAR SRR FR AR LUAR I A 25 a0, I UL AR FR 38 T B 715 I bR A9 3 R AR R 5 4
Si RE VRS, (HL T P 2 B L 5 ) ] SR 0, S T R B A S RE AU R 3 PR ARAS R S AR S
MR FF AR S IR 5 0t — 4R R, AT 5 R AR 3 T ARG 2K 55w 7 IR B AR AR S
ZGEH BN R, B DR BT 0 AT R Uk A A O T 5 LS R A A A A

WA AV RAR R T IBVERVRIE 2 — | A R R ARG AR AR ) A0 1, B 1 AL %) £ BT IR 5
eI BRI I, BT AR A e TR R bR 3 B 0 A e I R IR AR R A
R 373 1], REAE AR Z2 A9 FR 73 MUK 3 BEUR . ANTRIR R A BHA% - J2= R 28 20 A1 1 U AN SR AR TR, 76 R T
PRE T, BT R AR AR A A FLRE N, al BEJE i T R A 5 BRI ATAR A (4 K o3 R SR 3 KT
I AAE LR IR IR R TR — 2 B R A AT LU 2R B AT 3R A BRI Se L4

A= i K o B PR A 2 v AR 7 S PR PR R O AR AR TN S P RSB 2 ROk FE SR
Jot, HAR ZR AR AR ZR AR W, 00 T P X B U S P ) — i X 3T B A S M AT Y
BENLPE BT BATEA YRR R LR 2E S O T BATTERR R MM E T A9 A K SR LA B AR BT FRAA T
XAERE B B A A7 MUK R IR 2 T DI REASC R TR A — Bl - o A 25 A SR AR AE A [R] £ )2 P A K o A 2 B
D E RS B T i D R Y (R R R B8R B AT AR AR K o A i SR A A T I AR, BATIR AR
{89 7K ¥ 23 A W) 2 B0 B B o, R R DR oA DL T S A, A o] A S R A A R B ATAR R, BEE S
BRI , W R AR RN 6, 7657 8 AT /A 4 ] WA 2R 00 A S 56 FH PR T . 25 40 ) 0 I A g AR
Z AR  NIINE T BT AR,
32 BIARMENEAN T

IR RRAMR RIS 00 14 2 ZERE 0 [N 3R 2 — |, e SR B e Ao /1 S P 522 1 S o e AR )+
HEHALPESTT, X AR Wi 3 LA AR R A RO A AR 5 0 AR B AT AR I Ak
TERLRIR A, + 5 pH (AR W N 5k B A ek, I fead R b, R 3o 507 A e b, i
JCER G BESEE FR TR SR T R S B R R R T 2B 0 TR R TR E . A
R W RRFHY R R L TN T, I AR SRR AR A K AET, MY 755 b b e 8ot
A7 R P A e — S R BN e P B RO TR R R I T AR R A BRIR T A
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RIFIEY Pm AR i, UL, B IME T, B AT RS SIS 1 R A R S B AR
I3 —J7 I, BATEA A PR AR IRSCRE F7 5 iR B i SR n] AR B ATIR R AP AR K A
FITBATARAYH L o T AR FIRIRC 1 R R A (3 22 e, DR T AR A T 9 4 ) o A 5 4 v A
THIX LS VIR ADTTEBAT AR BRTE W30 A9 ARSI 5 ZORAR R IB 2T 280 A B AT P A AR K B2
NIBPRREZANTTHARSS & 276 5 FEAR A ] SRR A 38 4 P 9 R B, A RE A2 T4 75 TR R W38 R B AT AR I bk
AR BHHLH
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