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Effects of organic and inorganic slow-release compound fertilizers on microbial

biomass carbon and nitrogen, and microbial community structure in soil

WANG Fei, YUAN Ting, GU Shoukuan, WANG Zhengyin "
College of Resources and Environment, Southwest University, Chongging 400716, China

Abstract: Community structure and edaphon quantity play important roles in soil quality changes and nutrition cycling.
There have been many studies on the relationships between soil microbial properties and fertilizer application. However, to
our knowledge, there is no information concerning the soil microbial properties affected by organic and inorganic slow-
release compound fertilizers, which are widely used in agricultural production. To reveal the influence of slow-release
compound fertilizer on soil microorganisms, six treatments, consisting of soil mixed with different fertilizers, were placed in
an incubator at 25 °C and 80% field capacity. These were a control ( CK, without fertilization) , moderate doses of chemical
fertilizer ( CF1), common compound fertilizer ( CCF1), slow-release compound fertilizer ( SRF1), and slow-release
compound fertilizer at high and excessive levels ( SRF2 and SRF3, respectively), and each treatment was repeated three
times. Soil microbial properties, such as contents and compositions of microbial PLFA ( Phospholipid fatty acid), the
microbial community, the ratios of different microorganisms etc. were investigated, and principal components analysis and

cluster analysis of soil microbes were also undertaken.The results showed that the soil microbial properties were significantly
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improved by slow-release compound fertilizers. The soil microbial biomass carbon in the SRF1, SRF2, and SRF3 treatments
increased significantly compared to CK and CF1, and SRF1, SRF2, and SRF3 soil microbial biomass nitrogen increased
significantly compared to CK, CF1 and CCF1. The soil microbial biomass carbon and nitrogen levels increased as the
application rate of the slow-release compound fertilizer rose, but it was not in a direct ratio, and there were significant
differences between SRF1 and SRF2. Phospholipid fatty acid (PLFA) content was highest in SRF2, and the total PLFA
content in SRF1, SRF2 and SRF3 increased by 7.4%—26.7% more than in CK, 17.6%—38.7% more than in CF1, and
12.8%—33.0% more than in CCF1. There were 18 microbial types marked by phospholipid fatty acid in SRF2, one type
more than in SRF1, two types more than in CF1 and SRF3, and three types more than in CK and CCF1. At the same time,
SRF2 was the best treatment among the three slow-release compound fertilizer levels, and the SRF2 total PLFA content was
16.4% more than SRF1 and 17.9% more than SRF3. The PLFA quantities for soil bacteria, actinomycetes, gram positive
bacteria, and gram negative bacteria were significantly higher in SRF1 and SRF2 than in CF1 and CCF1. The ratios of soil
microbial communities could be a sensitive indicator for predicting changes in soil ecosystems, and the slow-release
compound fertilizer treatments were able to improve the stability of the ecosystem. Principal components analysis and cluster
analysis showed that many of the dominant PLFAs were found in the fertilizer treatments, and SRF3 was different from SRF1
and SRF2 according to their distributions in the principal components analysis. In summary, slow-release compound
fertilizerssignificantly improved soil microbial community structure compared to chemical fertilizer and common compound
fertilizer at an appropriate level of fertilization, and SRF2 was the best among the three levels of slow-release compound

fertilizer treatments.

Key Words: slow-release compound fertilizer; phospholipid fatty acid; soil microbial community structure
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AT HLICHLA Rt > 45t A ) 2 % = S A A 0 4 52 00 189 A5 0, B 200 % L SR W v 2 e M 5T
TIRGE Y Z R SO AR S AR AL, FTEOTIEEZ AN [R 7 S e e R A= W) AR PE R 1S DA )
FErb B AR AR TR 1% vT LA AT L3R A IRV A A I 2 Ak . DR AN R AR AR B R N AR 2105 0 v i i
TR B 5 A AR O A 25 57, i) LA DK 3 HY S0 22 P PR A 22 TR E A0 TR R T B 2E Bl
WIRIBERAE . G B NLRME ) — S UL C R 3T AF R BRI ST 3R, SR T 5 RO FE 4 i e 3R o0 e A
WAL S5 TS gt DX AR Y - AT ) ST 25 A RO, RS S A K R E AL S 4 AT
TR SNt FH 2o SRR E W R B RO, T AT DG S A RS A0t - AR W A v 22 BRIk B2 D AL P AT 5 il
55, ABCTEAR FAE) N FH 22 PR NR i il = 5 ) Y BIE SO A 4 Tt TE AT X 22 B A S IEREAS [RDIE 25
BRI RO A YN FE 0 H Al 1, R SR 28 o A 1L 85 55 1 90 A0 R i 117 R 725 ( Phospholipid Fatty
Acid, PLFA)  BIFSEIR SR A5 NEAN [ FH 7K AP 8 258 bl = AR 2k 40 20 W R v 2540 AR PR RS2 R, B AE it
— R G R ND R i R R PR R RS ) e A 2 o, S ARl A 77 b — P fT A RE N 2%
NERHE AR A3

1 #M#R5F®
1.1 %Ak

PR R [ E TR 1 L
H

Bk (i) Skt LHAIA MR pH (E 6.8, A LT 13.8 g/kg, B
A 99.7 mg/ ke , A %Wk 22.6 mg/kg, i

1S
BB 134 mg/kg, HHRAERL ALIEA TR E (N, 46%) , iR S 4% (N,

http ; //www.ecologica.cn



74 FAE A AYICHLERE A AL LR YR i RS S5 R R 3

11%; P,0s, 44%) , T IREF (K, 0, 50%) ;& & A 10 1 PR 2R | W i — S 4 PG 19 0 e 20 W 48 I o 20 B0
14% 8% F 8% 38 5 W& Wi I ; 22 B 52 6N 2V i K2 il g — b APt A 50 A A B9 D 5T A AILAE S Bl 5
LGRS B AL NS R BT il A5 00 3% S5 B AR AU B G N0 IZ B AR B0 5 50850 14% 8% il
8% A HUF A 15.7%" " ,
1.2 gt

e E R A R 6 AL, 3 IRE A A AL I & UL 3R 1, RS EEIE Sk L T ERE S
JE e (380 1 A% ) FIOER i (30 3 fiv i) A0 FR, H BOTE TR TR B R A0 i it FH 45 1 3R B
PR TE W oA A KR ) 78 AR 15 R SR 28 32 D B SR AR AR A VR — W P T 1 it A 25 5 S

F1 TEEFIRWHEEE(mg/kg)

Table 1 Application rate of fertilizer of soil culturing experiment( mg/kg)

JiENIE £ Application rate of fertilizer

5 Code AbH Treatment
N P,0; K,0
CK AT IE 0 0 0

CF1 -3 fR R (5 ) 200 120 120
CCF1 Wl AR (IR ) 200 120 120
SRF1 GREAIEGER) 200 120 120
SRF2 GREAI () 400 240 240
SRF3 GREASIEGERE) 800 480 480

CK : X} & Control ; CF1; 38 Ak A0 33 5t B 7K SF A moderate level of chemical fertilizer; CCF1 ; W/ & A IR it B 7K SF A moderate level of
common compound fertilizer; SRF1 ERE A NRE G K A moderate level of slow-release compound fertilizer ; SRF2 ; GZRE AR EHEIEKE A

high level of slow-release compound fertilizer;SRF3:%%%Eémﬂﬁr%%ﬁﬁﬂﬁ?qu A overhigh level of slow-release compound fertilizer

RIE AT FRIBGE 1 mm G5 0 X 3 100 ¢ FAH R A & A AER, B YOI A 85Tk, fff 158 Fn R A 784318
5] 0 e ABEESEEFRAE (K 150 mm, B4R 35 mm) N, SR AR A8 A /K deb fifi 22 ok 3] 4 38 1 ) 4 7K
W 80% A AT, e Je FHOREE BB 45 11 AR CREERSE 34593 20 4> 0.1 mm (/NFLARIEHGE &, TEIRAE
125 CHEFE 90 d, APRIEREA G SR Fe VR A8 (K GBARAE) 19— 30k, B h 4 d SRATE K, 3
IRTUE R SRR, AL BRI 3 IR E A B3R W R iU TR A, — 0 T R
SIRE T 3 75— ISR RS A R R TH5 70 CORAF, HI T PLFA 4347,
1.3 WEmi H &5k

e YR R RCR T 5 B2 — BRI AR ke IR Y PLFA 288 Bligh—Dyer' ™ J5 ik
$EWUSE , H Agilent 6850 UM 3% {73 H PLFA B980T . 35 A0 : HP=5 #£(25.0 mx200 pmx0.33 wm) , ik
FEfE 1 pL, 43t 101, 3050 H,  BIRR R 40 N, B 28R, Tl 0.8 mL/min, YRALE R 250 <C, faill
A 300 °C,AERTE 10.0 psi, FHEtER 170 CHEELR,5 °C/min F+3] 260 °C , 1MiJ5 40 C/min F+ % 310 C, f&
$F 1.5 min, 205 IR iR 8 11 38 [ MIDI Sherlock {4z ¥4 % 224t (Version 6.1, MIDI, Inc., Newark, DE) i
A7 AnE L I T3 [ MIDL A W) 19 C9—C20 B A5 IITHR g, PLFA JH C19.0 AR, #e55 PLEA BYZ4E%5 & 1

MEEbRCTENE IR A 12:0,13:0,14.0,i14:0,15:0,i15:0,a15:0,16:0,i16:0,16:1 20H,16:1w5c,il7:0,
al7:0,cyl7:0,18:0,cyl19:0w8c %, Hirf i14,0,i15:0,al15:0,i16:0,i17:0,a17.0 S50 F 55 22 [ FH PR 40 74 ,
16:1w5c,cyl7:0,cy19:0w8c FFAAFR = QB MEAN A s LB bR i MERR DT R AT 18 1w9c; TR T A iC M A D e A7
10Mel7.0 F1 10Me18.0, — AR FAGHIFL LA 12.0,13.0,14.0,16:0, 180 55 Z Flit; B da AN 100 F i iy 1 LA
16:1 20H,16:1w5¢c,cyl7:0 ZEZ Fiit, SEABEIENE IR 114:0,i15.0,i16:0,i17 .0 252 Flit; ) A IR NG
R LA al5:0,al7.0 &2 FijttEe
1.4 Bt Mgt

TR0 EHE F Microsoft Excel2003 & ¥ | SPSS13.0( Statistical Product and Service Solutions) R AT T 24y
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Mr (P<0.05) . F R BT AR SS 437 , Horp 2 8 e AR F Duncan EE5I1HARG 6 22 55 W& (3 IREE) , A[E 4k
PRS0 E A One-way ANOVA (FRERIZE T 224081 Ka 6,

2 #R

2.1 R AN - AR My i i R 2L 5 )

b G W R U VRN LR A RN R MR B RS AR A i U AR T B R R
ERE ALAE AN 52 A AR T IR R 0.5%—36.9% (3 2) , SR E A M0 L HEMUE My Rk e CF1 (4L
NEIE ) BN 8.2%—36.2% (£ 2) , 3 CCF1 (@A G MEE) 15 T 1.1%—27.3% (% 2) , ZRE 5L
3 AAEFRLL SRF2 1 SRF3 LI Y ki, A 35 TH AR, ZBE 5L CK CF1 fil CCF1
RN R E Y R R R E AL 3 AN IR Y A A ALK R, A
i 28 LU 1T S B AR AR VR A B, — B 0 A P AR L L AE 501 224 IR TR AE 601 A4, BRI AE 1001 /2
AU B MR A LA 5—T 224 BB E AR 3 A EE A+ B M R A L TE 501 A2 A KT
CK Fl CCF1, £ BrIAN BREE G MG T i A Wy s i A&, bl it R /K DL g B i1 6 I v P AR AR
A A AR,

F2 HEEEMEBIE (mg/kg)
Table 2 Microbial biomass C and N of soil ( mg/kg)

Ak R T GRE TSR e M A L
Treatment Soil microbial biomass C Soil microbial hiomass N The ratio of soil microbial hiomass carbon and nitragen

CK 359.1c 46.3e 7.76a

CF1 360.9¢ 63.8c 5.66¢

CCF1 386.2b 53.9d 7.17b

SRF1 390.5b 69.1b 5.65¢

SRF2 474 4a 94.8a 5.00d

SRF3 491.5a 98.1a 5.01d

[RIFAS [ /INE Fhf e R A Bl E] 22 57 8.3 (P<0.05) ,

2.2 ZEREAIEX LMY PLEA 5 KA 85

2% 3 AL ENEIRES IR LAY A 18 B PLFA G50 RANTE /Y 15 FP 11—19 B PLFA 0K A
) 10Me17.0 F1 10Me18.0, fAFR EL & 1Y 18: 1w9c, il LI N T 13 PLFA 125, CK Fl CCF1 A&l i 15 Fof
PLFA,CF1 fil SRF3 5 16 Fl SRF1 45 17 Fl' ,SRF2 45 18 '\ ZZ B & S AL BEH L SRF1 F SRF2 2, 1] ULIA]
—JEAE K09 3 FIERLLL SRFL /Y PLFA RS 2 T2 R A6 Nt NE & s 3G hn (A5 3G ) wsi/b 1 ik
PIFh2E Al R e i 3 s B o TR A W AR dEEAE . TEATA PLFA S AN 2 i14.0, LTS HY
0.0520—0.129 nmol/g, Z L & AL B CK W23, CF1 Fl CCF1 ¥ AR 2], & &35 1 PLFA 2
160, & 580 JE 1.04—1.54 nmol/g, ZREE S IEALIE i 2 KT CK CF1 Al CCF1, i& &L /K F SRF1 + 1
) 8 PLFA &7 555 T CF1 1 CCFL, BEE 450 19.1% F1 14.3% , AR A IR AL % CK . CF1 Fl
CCF1 M+ E Y A PLFA &4 7.4%—26.7% 17.6%—38.7% 1 12.8%—33.0% ., ZRE SRR
T RIEMEY) PLEA F028 H S PLFA & i, ZREE AL 3 b BE LIS & ey i 3R AT
2.3 ZREANEXN I YR SR = B 5

TS A TR T R RN L TR AR A TR g A A L R A AL X b g R FLAR S W G il B
BT A RS EEER  ERE AN CF1 A CCF1 & 2 i+ HE41 5 PLFA 5 & 14.9%—36.1% Fl
77.6%—27.5% (% 4) ., T HIEL R PLFA &+ ,SRF1 fil SRF2 % CK .CF1 1 CCF1 ‘B Z1 i, SRF3
FEAIG, 2 Rt AE 3 s AR TR A R AR A . 8 > FRBHPE TR 1Y PLFA &5 DL SRF2 Sy , it At &2 — 2 ik
NEFNZE RS A IEAT 1338 55 =2 [T ME T ) PLFA B o & 25 5% . SRR AL 3 MAEEELL SRF2 X2 +

http ; //www.ecologica.cn



7 39 FAE A AYICHLERE A AL LR YR i RS S5 R R 5

SREA AT R A 2 DB PR B 8 2 T P A P e

£3 TIERMEY PLFA 82K AR (nmol/g)

Table 3 Contents and compositions of microbial PLFA in soil (nmol/g)

PLFA A=WbRic . . .
PLFA biomarker CK CF1 CCF1 SRF1 SRF2 SRF3
all.0 nd nd nd nd 0.213 nd
140 0.0520d nd nd 0.0906¢ 0.129a 0.106b
14.0 0.0915d 0.0837e 0.0740f 0.110c 0.153a 0.121b
i15.0 1.14a 0.864¢ 0.880e 0.994b 0.936¢ 0.708f
al5.0 0.379d 0.302e 0.312¢ 0.507b 0.565a 0.434¢
i16:0 0.410d 0.391d 0.435¢ 0.489b 0.535a 0.395d
16:1w5c 0.177a 0.134c 0.153b 0.147b 0.124d 0.120d
16.0 1.16d 1.04e 1.12d 1.25¢ 1.46b 1.54a
1170 0.346b 0.339b 0.404a 0.246¢ 0.242¢ 0.200d
al7.0 0.239¢ 0.210d 0.231c 0.272b 0.310a 0.235¢
cyl7:0 0.249a 0.209¢ 0.244a 0.225b 0.168d 0.160d
16:1 20H 0.213¢ 0.241b 0.293a 0.206cd 0.217¢ 0.196d
10Mel7:0 nd 0.0934c¢ nd 0.119b 0.185a 0.115b
18:1w9¢ 0.270d 0.246e 0.245¢ 0.379¢ 0.451b 0.716a
18.0 0.312d 0.273¢ 0.280e 0.363¢ 0.462a 0.430b
17.0 20H nd 0.203d 0.126¢ 0.214c¢ 0.376a 0.332b
10Mel8.0 0.306a 0.258¢ 0.274b 0.251¢ 0.316a nd
cyl9:0w8c 0.317a 0.280bc 0.323a 0.291b 0.334a 0.272¢
Total PLFA 5.66¢ 5.17d 5.39cd 6.16b 7.17a 6.08b

[T AR NG TR 2o Ab B ] 22 57 8% (P<0.05) . Rl

2N TR/ BB A 2% E BEPE A/ 2 PR B TR 1) b P ke R A1E - 498 b 45 TR IRE A 0 190 72 A 0 79 A o 8 11
A AR K A S R G RREEY R4 BRE AL CK CF1 F1 CCF1 3 B R AN i/
H A5 CF1 A1 CCF1 AbBEAH L, B R E A B AL H H SRF1 A SRF2 38 4% 48 >4 FC FH M P/ 2 QA M
(B, — M0 R R/ B A VR R P T R S K 5 s B U 2/ S S A Tl O B I T s P IS ol R 43 o 8 5 9%
BRI BB A AL ERAS CF1 AN CCF1 3% i — bR R AR 17 AR/ R AS 10 A0 1 J R (L, i e AR Ak V0 R A vk
FE A% pH MRS T , SRS BEAG G Wi R/ I St AN B AR AR D5 R LR 38 K Y 8% CF1 R CCFL, R A i ik
B A BENR AR W R/ S S A W R i 107 1 EE S A1

Fa4 TEMEYMETEREHEE PLFA IL{E (nmol/g)

Table 4 Soil microbial community and ratios of different microorganism PLFA contents( nmol/g)

QLR Treatment CK CF1 CCF1 SRF1 SRF2 SRF3
YHTH Bacteria 5.09¢d 4.57e 4.88d 5.41b 6.22a 5.25be
TR Actinomycetes 0.306d 0.351¢ 0.274e 0.370b 0.501a 0.115f
EH Fung 0.270d 0.246e 0.245e 0.379¢ 0.451b 0.716a
Hi2% [QPITET Gram Positive Bacteria 2.87b 2.46¢ 2.54c¢ 2.97b 3.43a 2.19d
22 [CRAE T Gram Negative Bacteria 0.956d 1.07¢ 1.14b 1.08¢ 1.22a 1.08¢
N/ B E Bacteria/Fungi 18.8b 18.6b 19.9a 14.3¢ 13.8¢ 7.33d
B2 IR P M T/ 22 IR B T
3.01¢ 2.30c 2.23¢ 2.74b 2.81b 2.03d

Gram Positive Bacteria/Gram Negative Bacteria 4 ¢ ¢
A RN TR/ B R G W

R AIRRTER, F R A _ 1.28a 1.06¢ 1.07¢ 1.18ab 1.24a 1.16h
Normal Saturated Fatty Acid/Monounsaturated Fatty acid
EL kA pk HB IS s iR EL L B HE iR
SHRIBI IV L F R 2 3.16a 3.11a 3.17a 2.34b 1.69d 2.10¢

Iso Phospholipid Fatty Acid/Anteiso Phospholipid Fatty Acid
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XS 18 Flt PLEA $47 F A58 (B 1a) |, BIPEAS 3E80 53 7T DA A8 S 1Y 83.9% 48 K Z2 04 T Fl
TR PLFA 7648407 PG 356, Hod al1:0,i15:0,116:0,a17:0,10Mel8:0 Fl cy19.:0w8c £ £/ — A %5
P E . MBIEAL IR A R AT 4 R E (B 1b) SRR G0 AT N5 52 5 BB it A A BH 3 () B
YL, SRF1 1 SRF2 5 F isr—F 3R BB IEAH COC R, PIALEE PLRA 094544 220585/ RSB F A
all:0,al7.0,i16:0;SRF3 5 E M —RIPFAASE, 5 FERS BRI IEMIER, 456 PLFA F 5040 Mt
REAL B 3 55325 A 43 B T AT, KR4 PLEA 43 A 7R X, 28 ¢ 51 A ME R i it A /K - 53 2 AR it A /K
SR -3 PLFA S0 25 1k,

1.0 + <17 1.0 SRE2
o
o X6 1o ° SRFI
o
~ o _ SRF3
F 05 |- x5 < 05 o
@ x11 X7 o &)
< o 3 = CFI
~— 2 ~
S xo 312 Foxis) & CCF1
i 0 x16. 2 0
;E X8 <§
H x14 H 05
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o
10 L -10 |
1.0 L I | 1 | | | |
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1 TEMEMERS SR

Fig. 1 Analysis of principal components about soil microorganism
xl,all:0;x2,i14:0;x3,14:0;x4,i15:0;x5,al15:0;x6,i16:0;x7,16: 1w5¢;x8,16:0;x9,i17:0;x10,al7:0;x11,cyl7:0;x12,16:120H;x13,
10Mel7:0;x14,18:1w9¢;x15,18:0;x16,17:0 20H;x17,10Mel18:0;x18,cy19:0w8c.

2.5 i%%ﬁﬁz% PLFA %é;é%*ﬁ Wk FGJE 2 Euclidean distance
P 2 S AR B KU FH S5/ N B v X+ S0 ; ; P = - 2

CF12 L ' ' ! '
A9 PLFA &5 HEAT SRS o0 A, AN TRl it I Ak 3 AT 4
295 28,55 1 26404 CF1 I CCF1, CK SRF1.SRF2 #l . |
SRF3 £ R—35, A WG RS A IEAN 6] 1 %) 4 38l 2k
/A RNES K1
3 iFig
SRF1 4

TR GEW A TE I, B SRR R |
JRCHl Gl RE K 23 AE SRR S R IR RRZE B rpn s
RS A Hd AR A 1S X 4 A
AR ZH RS T AT A R R, R TR B s

HEYIREIR S5 40 e e U A5 A BE S R T IE (A HIL
FEALSE) A AT LR Y 5 B S B Ju
JEXT LR R R A A ER AR T LA i - 4
Oy AEREAR T -SR0S B pH A, B3R 1 33454, (o - 3tk W 1 AE A T Shosl s AR TR B e R
T RS FH & A [0 3R A: W A2 i AT, A B RIS FH B AN UM 25 52 i ol 26 0 i B RN A B Z2 R i LR
ISR E YT AE , ZUIE R S S b E R FESAR T, B RMUE Y R A E IR HLICHLAR

B2 TEMEMREIN

Fig. 2 Cluster analysis of soil microorganism
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PC i 53 o T AR T A T, O B R A A B R A SR R S T A SR A
BUIEARHBAR 7 JCA LIRS - S fole A Wy e v S5 AL RS BE 7= A S IUIARRE , AR T JCHILIE , 23245 Ay it A ol 2 FE
WE A B LRI MRS 2K LA B I e 1

ABEFERIRIREE R R, GRS 5 N AL B A IS A 38 52 5 ME AR i 1 e e ik S e B ol A
Yy PLEA Fh2EAN S,k LS v A BT R TR A A5 2R B R BRI . DO — A AT HLAC A 2645
KA 5% 53 A VA5 (1 oy 25 1 3B A ) 2 R e TR AR S ThiAR 3ae h 10 28 e 52 5 T4 19 HILE A
AT KR AT WA 0 o3 it R P R B DR U, DA ol A O ) S BB 1 0 o R, X i 2 A B f) 34 1 P 1D
5 A, SRS L P A HUIE B AR B ot A7 R BB e R R BE AR B 7 SR A 3 1
LI RT3

S Gl A R R AR RS B T LS R SRRl A W A A A AR K ARG I ) v ) £ R R T
o TR e AR 1 LU AR S A S R e e T, LU AR A S R g biAs e > i ELA
P30 AR, A ol A B B 2 ) SN A RN 5 TR, (5 45— B R 0 A5 TR/ B s AN 6 R0 0 105 1R 14 L L
R AT R A R AL NE 00 3 52 IE o 5 B AR A0 T/ LT PLFA {F, HL 50 35 18 Jn— S 0 i My
MR/ Hlis A AR IR PLEA L, iAo SRS 5 IE n] RE N G 12 RE ISR 70 X L S A E W A A7 3R B 1 41
g/, BEimiR e T RS RS RRRETE . RO ZORAE S IEAE AT SR 2 BECE D  iflsA HER
FROMTERINR R Z Bk, ZREGIURRZ R E IR SRR SIS A G 0 PR , ke 1%
AL AR R A 35 R P NH G =N 35 R 384 0 i 5 02 35 R A B L i W W) 9 3R 57
GrHE ARSI R R RIE T

ERI W — R YRR Tk nT LUK 2242 B i A 4 LA H A B A s T SRR AT e
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AR 2 O N D R T A A A R E SR T, ELAS R AT AR BT - e i A W R v S AR A 52
Wi 220 A 3 E R PO AL s T 390 pH A BT RUE MR A 5O TR R A
NERERE K22 BE AR Bl GRS G 0 3 A A PR b 3 B Wy iV S M OS2 MRS [) , JE R T HE 7K 2k 21 3
P T R DI A AT

4 iR

it FHGE R A2 A M AR B 30 52 45 I mT 48 o 398 b e AN 4R, b A I 52 5 M Ak 10 o i, 6 S it A
K1 3 PRI R 5 A BB AR L S 38 525 MO B e - 3 A W ik 8.2% 11 1.1% , L %t 2 8 1 1 18 ik
YA 8.3% M 28.2% , R A NEBANE NS 52 G G n + A ) PLFA Fh2ts, H 0 2515 0 & PLFA
T 17.6%—38.7%H 12.8%—33.0% , T IRANTE L R AL T 5545 2R E R PLEA ¥ DIGE RO 6 0 Ak B 4%
L T LR R A S A BRI A . R A RS R B o AR B AT 3 A A S R B
JREAE /N Sy SR Wy R A T IS A A RO EE 32 A S BT RN R IS A3 A s it I Ak B A 3 2 1Y
PLFA , HZZ R A5 NEAS R 2 X - S0 W R V& 2 A A S AN ], D 08 A2 TS i i R g i S 7K SF- A AR I
I3 42 A5 AT - S MR I 450 | 2SR A AT AR KSR 21 3 A5 s 3 E oy # B 1R

BT < B VY R R 2R TR IR PR 2 B R IR A A AE PLFA W€ J7 T $2 L BR A e 45 5 |
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