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Effects of intercropping herbages on carbon source metabolism of
soil microbial community in sandy vineyard

SI Peng, YU Hui-li, GAO Deng-tao, SHAO Wei, QIAO Xian-sheng, CHEN Jin-yong
(Institute of Zhengzhou Fruit Research, Chinese Academy of Agricultural Sciences , Zhengzhou, He’ nan 450009, China)

Abstract: In order to study the functional diversity of soil microbial community in vineyard intercropping with
herbage, the Biolog — Eco technology was used to analyze the utilization features of carbon sources by microbial communi-
ty, with clean cultivation as the control. The results revealed that the average well color development (AWCD) and di-
versity indices (Shannon — Wiener index, Simpson index and richness index) under herbage intercropping were signifi-
cantly increased compared with the control, and they decreased as soil depth increasing, with the highest values in 0 ~ 20
cm soil layer under herbage intercropping. Additionally, the utilization intensity of 6 carbon substrates was enhanced by
herbage intercropping, and the increase rate was ranked as: carboxylic acids > phenolic acid > amines > carbohydrates >
amino acids > polymer. The principal component analysis showed that samples of control and herbage intercropping were
distributed in different zones, which meant that the function of soil microbial community was obviously altered by herbage
intercropping. Carboxylic acids, carbohydrates and phenolic acids were the most sensitive carbon sources in the aspect of
soil microbial metabolism induced by herbage intercropping. Overall, herbage intercropping could not only enrich the di-
versity of microbial community, but also improve its structure in sandy vineyard.

Keywords: herbage intercropping; soil microbial functional diversity; Biolog — Eco technology
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e A LB Ak L 37 008 B LA S A= ) g e LA e
i) R AT R i I R
B -3 A AR 117, - B i A g A ST
Biolog — Eco 73T AR Jd 1+ 7341 T+ 96 L b iy i 5 IE
Wyt 23 A i A B AR LT BiologTM [ Eco
4% (Eco MicroPlate, 32 [E Matrix Technologies Cor-
poration) ¥ A 3 £ 31 PR [FIRG IR (L /K AL 54 8
Tt IR 6 Bl RIRIALE Y 7 Fl REY) 3 .
WA 59 3 Bl BRI S W) 2 Fl) , — ARl A
W3 AF47 . S RNA (DNA) FBE R i 115 12
Ji AL , Biolog — Eco AU A BE ] SPRH , REAS T
T2 L FH VA A T A A 28 18 - 1) O] - 2k
HC0T R AN R AR - 2 LB R R T
AR ) AR 4 24 1 25 [l A = i 2 1
FEP R, AR B RE S 4 v L SR P e AT R
B ARRAR TR B ST L B B
AL A AT IX AT B AL B ) AWCD A

B B T AHDCAH ST T e e /b, SR el A B xof 3 ik
YT RE Z REPERIDT S AN R G o

AT 2 F Biolog — Eco MR A , X FZEHEZ
(0~ 60 em) AT HIEHEY) I EZAENENT L, B TE
PRI A FOX0 i 2 el - S A A Wk A QS AR U 14 52
S g i 5 A= S e, 0 i 2 bl 3 o i R 1 —
E I HLEARE

U bPRH

1.1 X XHER

TRIGTE H AV B B TR 5 i [ R 4
R UR I PN iR T SRR L, T AR 2R 1130427, b
45 3448’ MR 110.4 m, PR 14.2°C, &4
SR 4 658.1°C, 4FERET 666 mm, 7—8 J] P&
270 mm, (5 AERETR Y 42% o YR
66% . 4FHHR 2436 h, T 213 do T HENRE L
0 R YHE L pH 7.1 ~ 7.5, S Ama e,
PEPERT NS 1o #RITHER 1 mx 3 m, BALIT M.

&1 EHIERE RN T REREBEEEK

Table 1 Basic physical and chemical properties of soil under clean cultivation and herbage intercropping

Kb HHL/ (g kg™") ESA/ (mg-kg™") HAR/(mg-kg™") B/ (mg-kg™!) R/ (mg-kg™")
Treatment Organic matter NO;~ - N NH;* - N Available P Available K
W #HF Clean cultivation 8.40 3.59 10.33 10.5 84.21
A% Herbage 11.08 5.60 13.66 23.21 143.91

1.2 K@%t

2009 4F 10 i &4 AR, FrRIAEEME
T RAEFE BRI N 5 ke 667 m ™2, AR 1
~ 2 BT IE AR B4 50 emo LA ML 7 AF Ry X6 R
(CK) X FECR N TR B, X B 5 A 1 Ath A5 B
Jiti 5¢ 4 AH ]
1.3 THX&E

2015 4F 3 J 15 HZEVEHET BIX 5 AR B AL 3] X
RAE SR i, JURE J ¥R M AR TR AT i1, 38 5
S5 BEEAS EF E A4 I EL 0 ~ 20,20 ~ 40 em AT 40 ~
60 cm 21 A, HIBE A H FEP IR F A5
2R BNR A T IOw B DR ELS, T 4°CHIIK
FarP IR AE TR
1.4 Biolog — Eco 43 #f

FREUHXF 1 g KT 1 i008r & 4%, Tin A E1 %
A 99 mL 0.85% NaCl W =Mt , #H o5
TEREIR F#2% (200 1+ min~ ') 30 min, {# T #F 524 7
K FEITIR S, B AE 4°C VKA N B 30 min, 2R
J& AT Biolog — Eco ffLAR H, B ALANA 150 plo

a4 Biolog — Eco TfLAR N 55 , 25 °CfH ifit 15 15
7%, 5Ff 24 h Biolog — Eco 14 ¥ /0 ¥ & 48 152 HL 590
nm A G A, S E 192 he SRHAIEEFE 120
h PR A T - SR i U5 R FH 23 AT R 32 B4 43
Hro
1.5 MEYEHEDESHEENITE
ST P R R B U Y R AR R T T A
JEAE (AWCD) R, Ht B A . AWeD = > (¢, -
R)/n XH . C; BT 2 B 31 ARk U5 L A I G
R A BRFL WO GAE 5 n R BE R 3ERR R B (AR5
ok 31),
5 B (Richness) f8 %X S, 1548 A A #9555 0% &L
B, AL (C - R)BIMERT 0.25 iU
Shannon — Wiener Z L5 8. H> = - S (P;
InP;)
A, P, oA BRI A FLAG IR e B 25
?g*fi/é\%%ttﬁ,ﬂﬂ P, = (Ci - R>/Z(Ci - R)o
LB Simpson F8EL( D) , X A T 1T 1 4
rPEEE R, D B Gini $820(1921 4F Gini #21) .
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Simpson $§%%: D = 1 - SP2, %] (Evenness)
BRCE) SRR S Z e 5 I R ZFEVERY HE 3
)i e VG e /N W

E=H’/InS

A, S A BRI S AL
1.6 HiEFZITHH

K H Microsoft Excel 2007 #F 17 45 4b #E A s
Canoco 4.5 HEAT F 853734 (PCA) HI SPSS 17.0 i#£47
FHSEAIHT s FHGEH B SAS 8.2 HEAT BN K Oy 4%
Fr, BL P <0.05 1E 9 B PR bRitE

2 HPR5

2.1 E£EE5FEHLEREY AWCD ERFN
AWCD 7] DL FH R /R 1A 9 i AT 298
AEEDUL AR IR MR E % S I, B IR FE . AT 1
AL, B BE SRR A AT, 2 AL B AWCD {2 S
M2, AR R S TR0 3 0 4 B s ]
PRI . 24 h 4, AR B S A R IERCE Y I
PR TC B &AL, UL TE 24 h PN B TR 6 7R R 1 )
FH 348 h LA, B 15 R o] AR AR 0 1 bRk 1
T A e A 3 3 B S e, (AR R s R L
B, I WA R R R . ARG IRAS A A
FANER = AN 2 B AWCD (B3 & i HExT I8 1
A R RE R AR Y AWCD B, o 0~ 20 em T
JE S R, AR A R 2 S A Mk
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Fig.1 Changes of average well color development during incubation

(=}

of soil microbial community under different treatments

2.2 HAESFEHLGELIEMEDF AR
9p=A)

MR A B A (R 5T, 4 Biolog — Eco # 1/ 31
FIBsIR 5 B 6 25, BMiok Ak &1 E AL RS R IR
&Y REW WA EY IR EY) K5
AP S X AT 21 6 RISBRIEAE 120 h 6%
JEEHE(C - REIATFEI(WLE 2) . & 2 /A,
TS AR 5% Pel AR P %) 7S 2t
(ORI AR A — a2 25 57, (EURS T AH 6 ) i 238 B AR A
REY) IR ARG W, FRIRIS WK
I ERIAL A PR

EAM
OpPM
BCA
HAA
ECH

0
0~20 cm 20~40 cm
i HF Clean cultivation

40~60 cm 1

0~20 cm 20~40 cm

7|: §i Herbage

40~60 cm

AN [} &b B Different treatment

T« CH: Bk AL & 5 AA: BRI 5 CARIRIS ; PM: SR G )5 AM: 2R PA IR RAL &9, T I
Note: CH: carbohydrate; AA: amino acids; CA: carboxylic acids; PM: polymer; AM: amine; PA: phenolic acid compound. The same below.
B2 ARAETEMEVIREFRAES L

Fig.2  Percentage of utilized substrates by soil microbes under different treatments

H 18] 3 AT, A F b 315 TR B - S A
Wyt Biolog — Eco R B — 2 Bk U5 Y R AR P AR AR
BORZES . SMIRARLL, AR A LR 2 S i 1k
P BRI PR BE , X e oK AL & ) B IR 2R R

REAEY REW WAL G MR IREA SIS
Fetie U5 7 B R AR BE 3 0 4R R T 144, 05% .
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AW A 5 SRR IR A FH 53R R 24 SRR BE B
TTREARR , X 545 WD R 3 5 2R B M, 0 ~ 20 om
2 BRI R IR L R T IR AL B
A e M 2 26 53 0 3 5 T 0] B AL B A 4 S5
AR 6 BRI FH 5 JEE (1) A AR AE AN ] £ = ) JC
F SRR — L Z o, S IRA L, A Ak P - 4

1.0 [0 34 #F Clean cultivation 0~20 ¢cm
0910 i Herbage 0~20 cm
a
0.8
=07 =
< b
; - e a
806 : :
g i ab - 18 be
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2 0.5 : 2 2
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o L %\ -
504 N .
= 03
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N5 M Clean cultivation 20~40 cm

k5 Herbage 20~40 cm

T
71

AEYIRTR KA B ) E RS R G R
G EACE P R B S AL A W i U A R 3 R
BRI 253 B 20 ~ 40,0 ~ 20,40 ~ 60,20 ~ 40,0
~20 cm I 0 ~ 20 em, 3 0§ KK K 176. 78% .
246.87% . 406. 53% . 153. 56%. 491. 16% #i
801.48% , 72 ik & 7K o

M /7 ¥l Clean cultivation 40~60 cm
B 7k i Herbage 40~60 cm ,

AA CA

PM AM

ECOMR 1 # J 5 1 Substrate types in ECO plate

T AN F B3 2 AR IR e A =R A [ AR 3R] 0.05 KPR 227 B (P <0.05), FIA,
Note: Different lowercase letters indicate significant difference at 0.05 level, the same below.
3 AEALIE L EREYRT 6 KRRRF ARE

Fig.3  Utilization intensity of microbes to six types of substrate under different treatments

2.3 £ESFEHLENTEMEMSHEENZMm
4R Biolog — Eco B35 3% 120 h Y25 ¥ (¢

BEFER A AR RO S B R (L2 2) . AR 2
AT, AN TR AL PG TR A W A A e R e L

— R)H, 715 120 h A% Shannon — Wiener $5 % . i # NGRS
F2 TEREBRENEESHMEREY

Table 2 Diversity indices of microbial community under different treatments

Ab 3 Shannon — Wiener 164X UREDE PR AL Bo) AR AR
Treatment Shannon — Wiener index Simpson index Richness index Evenness index
0~20 cm 2.7+0.05¢ 0.91 £0.007b 9.17+1.47d 1.31+0.12a
==3
{Hﬁ . 20 ~ 40 cm 2.48+£0.05d 0.88+0.01c 7.17+1.28d 1.34+0.09a
Clean cultivation
40 ~ 60 cm 2.46+0.06d 0.89 +0.009¢ 13.17+1.3¢ 1.18 £0.09ab
0~20 cm 3.19+£0.07a 0.95+£0.004a 22.17+1.6a 1.04+0.03b
£ 20 ~ 40 cm 2.94+0.04b 0.94 £0.003a 17.83+1.25b 1.03+0.01b
Herbage
40 ~ 60 cm 2.96+0.03b 0.93 £0.004a 16.67 + 1.05be 1.06+0.02b

2% 2 AT, WA IR 5 AR B AR FE Y Shannon —
Wiener ZAFEPEAE B A 12T BE 193G 52 T R
.0~ 20 cm 1 JZAY Shannon — Wiener 185058 & & T
HoA A+ 2,1 20 ~ 40 em 5 40 ~ 60 em + /22 [H]
BEA W 255 . SR RAREL, A2 AR 0 ~ 20,20 ~
40 cm 1 40 ~ 60 cm 1 JZ /¥ Shannon — Wiener 15 %447

SR 18.14% . 18.54% . 20.32% , {3 E 15
B e Shannon — Wiener F8 EEL(ILZE 2) :
A A PR S R R T R L0 ~
20 em + )2, B IR — 1 2485 4.39% , 2 57
KR (HAE A PR ] 2 TR 34 F H 22
FARRE, HFESHENE 2T A R
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AR (UL 2) « A B Ah # Y = & B d8 BOR /N A I
IR A 0~ 20 em > 20 ~ 40 em > 40 ~ 60 em, (HIEHEXS
HALL 40 ~ 60 em 25K, HIKE0~20 em 12 5
TR BEAR LL , AR A FEUR ) + 2 oA 4 o F 5 4R
BOFHHRE T T 92.04% . MNFR 2 B0 LI AR AL
BG5BT B (R[] — kb 3 4 2
PACIPATE -
2.4 TEMEVIESHEEERS O

SR A 2 ) A R B T ol o o A B R (1
T PR TE W R R 22 R R R A, 1R 4 120 h 1SN
BUREIR ] 25, XF Biolog M35 75 B4 10 17 4 v AL 78
¥ )5, W Canoco for Windows 4.5 47 FE 5097 o
I3 4 A ERT, 1 R (PCL) K 82.9%,
52 F A (PC2) K 8.2%, 45 3 F 4 (PC3) N

5.7% 55 4 E5r (PCA) N 2.2% , A FETIAS 358
SR TTHCRIE 91. 1% . PR, BT A 3 5 15
S VE IR FAE AN [ A 3164 A 0 o 5 e V5 A i s
(& 4) 5 b B TATHE B8 1) /N2 7 Ak 381 ] 9 A DL
PR BB AR DR SR . AN 4 BRI AR BRR
Az BAD PR AT AT AEAS ) DX 358, A 380 R) AR o g O A
K Hod TR B 2R R A A =
SRR B4 A E R A2, 5 PO B R oG AR B )2
FES TR E A — MR, 5 PCl 2 IEH
X TR 3 AL ERE S AE PCA2 BT AR
+JZRESTE PCAL A PCA2 25 0E #4458k, #F S A1
BT | F A A I A R I 2 AR T A AR PR T
HHIE R Z 1 .

oot = i ¥ Clean cultivation i
< | X 00-20em  ©20~40cm | @40~60cm
g I § Herbage
~ /\0~20 cm &20«40 cm A 40~60cm
o :
| <C
o
ja ¥
|
= PCA1 (82.%
T (82.9% A
-1.0 1.5

B4 AESEHBEDTHEE SHEMEER S (PCA) ST

Fig.4  Principal component analysis for function of microbial community under different treatments

TR ENXF PC1 AT PC2 52K B IR Fh 2
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FEAELTEATAH G /3B 45 21 AH 56 R4, AH 56 R4 XA
B, FOR BRI R B 2 R . R 3 1]
FEil B a- D - FUBERR RSN, Hopth 30 S8R Y S
PCI A MISEE (RIE R B r > 0.6)1%0, Hirpik 5]
EMERTRIEA 22 Fh, BIBR KA S0 (7 1) .
BRI BB D) REWHKG
A JERAC A (1A A BRI A IR ZE (1 1) .
M5 PC2 EATH M ek OB IEANA 3 2%, 20 5o
BRIRFAE Y KB R RIS AW, £ 0 1
Ao VAT, 76 PC1 A1 PC2 EAH S M4 s 1Y
BUR EE R RIRBALA Y KA & 9 R R 25 1L
B, FIHIX 3 A E I DX 43T BT BE R A Ak 3
i) 22 57 PR R DR

FAFNH T AR S ENAE T R R

R 1R P 5 R A 4 R FH I i i, A A R
R IR TP 2 2 I BT B A R AR HE 0 ~ 20,20 ~ 40
em F140 ~ 60 em = )2 fUA= P F1) FH 23R 258 1m0 1 il 1 e
B34 6 Bl .3 Flr 3 Ffr, 3 A4~ 2 H R R A = Y
LFERRIEA L - KABERERR AN D — H #8710 2 7 58
XTHRIA 20 ~ 40 em )26 1 F R H 25 & 1) ik
U8, 8 L - RABER . N33 Hhidn] &, A RAb
PRI FH A B U5 /> T AR b, o 0 ~ 20 em 1
24 2 FRIEIIHA L 20 ~ 40 em 1 40 ~ 60 em +
JZ AR BRI 50 R 5 FhRT 6 Bl o — T R R AR JR
PR A A R A0 BRI T 5 3 BE X R 0 ~ 20,20 ~ 40 em
140 ~ 60 em T JZ RPN FHBRIEFN L0 5E 6 Fir
12 F 15 Ff, Hodr S FERIE IS AR, 0510k 2
~FARHER L - RIENER L - BER o - T
PR RN 2 HE i
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Table 3  The correlation coefficients of 31 carbon

substrates with PC1 and PC2

TRUE 7] FA 1 T2
Carbohydrates Substrates PC1(r) PC2(r)
B- 3L - D - A M 0.80
D - 2RFUBERR - v - W 0.97"
D - AHk 0.93"
i— IR 0.92"
Wokikady — D- HEERE 0.92"
Carbonhydrates N _ Z,®3% - D- &M 0.92°
D - £ 4 p 0.89"
HIAIHE - 1 - BRRER 0.88"
a-D - FLHk
D,L-a-Hil 0.76  -0.60
L- H&IR 0.98"
L — RABENERR 0.73
SHIL L - FIN AR 0.90"
Amino acids 1, _ 225 0.98"
L- B 0.92"
HAEmE - L- 54 0.98"
PR Y i 0.68  -0.68
D - 2 FL BRI 0.87"
o r— BHETR 0.97"
fﬁg?j‘%‘*? D~ EAATERL 0.7
ACHRERR 0.89"
a- TR 0.85"
D - SRR 0.99"
36 40T 0.86"
BAY) n iR 80 0.917
Polymers a— ARG 0.73
JH-H 0.95"
et oy RO 0.77
Amines B 0.88"
WEmAAL ey 2- RARRR 0.78 0.60
Phenolic acids 4 _ y2 3L HI g 0.94*

T x FORMRMER 5% BEKF s R RIVEEH FR AR R
BAE-0.6~0.6 2,
Note: * indicates significant level at 0.05. When no value is given,

the correlation coefficient is —0.6~0.6.

2.5 EESEHMLERELES AWCD E.EY
IhEE Z B HR ARV TR X 1
B2 S5 LA, T AT 45 £ )2 5 Shannon —
Wiener i %8 1 £k Pt 0 2 7 AH OC, MH C R EH
= 0.60, 115 HABSEARAH A K 5 LR REAL PR + 2
44 AWCD {H . Shannon — Wiener 5558 . F & 5 5 %%
FIOC A 18 B8 240 35 0 RH G, BEW] AR 5] LU

FE TERIE 0~ 20 em LR BUEY TIREZ AL
P, TEAEX B 3 2 R AR YT A K

3 17 #®

3.1 EHMEEAIEX T IERAEY AWCD BN
i

Biolog — Eco Bk I F| F °F- ¥ {6 AWCD A LA Jiz it
A REE T 31 Fh A — R AAR FHRE ), B 3R A1t
T AEAR R AS R sl e B R LA B g T
RENET AWCD {5k 2 WA f3 2 9 % 3 oK, 35 1
G 5 B 22 AWLE B T N S AR
FTLAE W, A AL PR 9 AWCD (534 825 5 T8
B R 150 SR el A ] B g S i P R
TEINREZRENE s TR I IR (I 2) , X S
BRSSPI e 4 O BT A R A . SRl
5 - RAESC R AT ARG c— T, A ]
W RS KO RALBRE AR E A KB
T RAFIEARIREE 5 — 5, AR ZE RS 50
IR BB 8344y - v R 3 SR T LT
(8 IR, A R0 o i B B, AT n 1
R W 4 2 R AR R 32 gk i R
B TR RO AL ABEREE 3 L AN AR A S0
MraRBl (3 4), A ALY - 2 IR EE S AWCD (2
LRGSR, UL A X A 1R 0 ~ 20 em
TR RV 52 I 35K TR P B 58 & R, B B 40 ~ 60
em 1 JEE VBRI A P RE ) B35 = TV AR IR (L
B 1), il RE 5 A FEAL PR O B A £ 4, 4 U SR AREAR
ZA [ R A A A 33 T B M TR 2
A WREE o
3.2 FHNEELSEXNTEMEMSEEREN

A0

ZREERR BT LU S e+ S M VR T e
ZHEVE . Shannon F8 50 35 5 [ B T REVE ZREVEI)
1%, Simpson FEROEAL 3 P U YRR LA 35
20 S T T8 HP S5 WL ), Pielou 48 $I0% TR
PrFh B —PERY i R BEVR SC 2RV S R 24
PhG H RO A Al 7 A e 2 8 /N 2 ]
ERG LM, PR BB IR T
Xof BE AR A 45 R 5 22 280l SR el AR R AR BRI 24
PEFEE AR R HOR = 5 B 98 40 2 T IE R
B TERS R AT 22 7 (L3 2) , [l it 5 +
TR BN E LR O R (R 4), TG B ab
R R RO WA B 2 U
TS 2RI 2R, R LA 0~ 20 em
2R B
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F4 AELEFT 31 FERE(ER)FAER

Table 4  Utilization of microbes to 31 carbon substrates under different treatments

Ak PR S48 088 AR (AWCD > 1.00)
Highly utilized carbon sources

Treatments

AR (AWCD < 0. 10)

Unutilized carbon sources

2- BRI L- REENER L - R 2R AR .a- T

0-20 cm B B 2 I
D- ARME2 - BRI L - RENER - HETR.L-
e 20 ~ 40 em L— RABEIER AR NTHE D - FEA AR B - L - BER A
Clean BE -1 - DRIRER o — T HARR RS HEME L - a— HH
colivation 8- T3 D~ ATAIRT D — AR D — FLBIRERR .1 - 25 00
40 ~ 60 om _ B2 - ORI BR L - FIEN AR «r - ¥4 55 THR L - R &R
JFHE HOBRIR 8 - L - A 2R A0 - 1 - BEARER a -
THEIRR AL HME L - a— Hb
L- KA D - HEEEE L - K& . N
0=20em gy upih 80,4 FREARIRL L e 0 )P DoL-a- I
AR 20~ 40 D-EILMERERR (L - RABEEIR.D -  2- AW v - BIET IR L- HEMR . a - THIR KL HE
~40 cm P
Herbage R Jt
i e i o [ peny 8- T D= WA 2 - BRI T - TR L -
40 ~ 60 cm L - KA BENZER i 80.D - H Rz S .a— THI A7 5
£S5 HESEHRETRELERES AWCD EFEYINEE S HERIRMAEME (- E)
Table 5 Correlation between different soil depth and AWCD value and biological functional diversity (r value)
b3 awep  Shannon — Wiener #5145 F R BETEEL ¥ oI EER R R
Treatment Shannon — Wiener index Richness index Evenness index Simpson index
PR LRI E .
Soil depth of clean cultivation -0.17 ~0.60 0.42 -0.23 -0.40
AR R R _0.61" " _0.71* _0.59%* 0.18 _0.63" "

Soil depth of herbage intercropping

o ox FORMEML 1 % BE KT,

3.3 EHINAE EARTE TR AE W XS ERIE ) R B0 F2 0

A ST A B, I8 AT BE A AL B 6 KK
JRAI A B 5 AWCD {1 14 28 £k B0 A AR ], o,
RIEPRBFRE YRR s, RIS M
AL G R AR (LI 2), 508 AT T
fife A el SR W B SR T SR AR SR, M LR
Bi 7% - e Y e s Ak AR I AT SRS, AR £
HE C/N P A G 25 o 3l 4 X Biolog A= 4k I
31 P —RRIE A 1 32 553 (PCA) 2047 AT LA EL AR
[Fi] Ak 3L ] = 39 i A= W U R P 1 25 5 AR 9 R B
HIPS 5 (PCL/PC2) FL R TR N 91. 1%, &
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