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BUARHIAE (CK) ST (NK) BT I (NPK) | HuitiA HLAE (M) A HLICHLAE BCiE (NPKM) 5 A~ ab 3 25
FH . 5 CK A1 NK Ab3EAH EE , M A3 4 3 DU & 5 0 2555 52. 3% 1 47. 8% , NPKM Ab BEA HLEE & i i 2 48 &
34.7%H1 30. 6% , M b3 4 STA7 0w & 14300 R CK 1 NK AL BEAY 34. 2 F1 31. 0 £, NPKM Ab BEA 8500 & &0 )
39 CK F1 NK ZbBREY 25.3 F123.0 5. 5 CK ZbF L4, M Fl NPKM 40 BE 43855 P Po HHEE TR 1 Po th A& 1 Po I
FalE Po S B AE RN, M ORI NPKM Ab3E -+ 3RANF B . phoD fUZEY)EBE R ALP 3 1435 2 %% F CK NK 1
NPK 4b#, 5 Po  HFEEIGME Po FARYE Po FIREAYE Po &1 5 phoD AR ¥ 4 22 W 35 IEAH 2 (P<0. 05) 5
TPE Po FPE Po ME AR ME Po &5 ALP IR 35 IEMISE (P<0. 05) , AR 078 MLBEZ phoD A4 £ 5
HALP 36 1 R AR BE R R B/ IMR YIS R e Po 3G Po AR Po FTHR EE TS Po, L IEREMEA HLIEK N T
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Effects of Long-term Organic Fertilization on the Content of Soil Organic Phosphorus Fractions and Abundance
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(1. Institute of Agricultural Resources and Environments, Jiangsu Academy of Agricultural Sciences/ Scientific Observing
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Abstract: The effects of different fertilization regimes on soil organic phosphorus fractions (Po) , the abundances of bac-
teria, fungi, and microorganisms associated with soil organic phosphorus transformation ( phoD-harboring microbial ) , and
alkaline phosphatase ( ALP) were explored by analyzing soil samples collected from a long-term fertilization experimental
site. A single-factor randomized block design was adopted and five treatments were set up as follows: (1) CK, no fertilizer
treatment; (2) NK, N and K fertilizer treatment; (3) NPK, N, P and K fertilizer treatment; (4) M, organic fertilizer
treatment; (5) NPKM, organic and inorganic fertilizers treatment. Results show that compared with the CK and NK, soil
organic phosphorus contents were significantly increased by 52. 3% and 47. 8% for the M, and 34. 7% and 30. 6% for the
NPKM, respectively. The available phosphorus contents in the M was 34. 2 and 31. O times of that in the CK and NK, re-
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spectively. The available phosphorus content in the NPKM was 25. 3 times and 23. 0 times of that in the CK and NK, re-

spectively. Besides, the contents of labile organic phosphorus, moderately labile organic phosphorus, moderately resistant

organic phosphorus and highly resistant organic phosphorus were significantly increased for the M and NPKM, compared

with the CK. In comparison with the CK, NK and NPK, organic fertilizer application (M and NPKM) significantly stimu-

lated the abundances of bacteria, fungi, and phoD-harboring microbes, and the activity of ALP ( P<0.05). In addition,

soil organic phosphorus fractions were significantly and positively correlated with the phoD-harboring microbes ( P<0.05).

There were significant ( P<0.05) positive correlations between labile Po, moderately resistant Po, highly resistant Po and

ALP. The effect of phoD-harboring microbes and ALP on the organic phosphorus fractions was in the order of highly resist-

ant Po > labile Po > moderately resistant Po > moderately labile Po. Together, the application of organic fertilizer could in-

crease the contents of soil organic phosphorus and different organic phosphorus fractions, the abundances of bacteria, fungi

and phoD-harboring microbes and the activity of alkaline phosphatase.

Key words: organic fertilizer; soil organic phosphorus; organic phosphorus fraction; soil phoD-harboring microbial

BRI E R HHREERICRZ —,
- (1 1] 22 B A 4 0 T AR S SOk T
HERMMBER D, H8A P (Po) &+ 3 Sk
JE EBEAAAEIE A, 5 3 BB 30% ~ 80% ',
R AT DL S B an LB R £k | B IR FIAZ R 6 AN
REW IR T e ad A A W Ak 4 i L
PLBEA BERAE YR, KA Bowman-Cole X 4 HL#k
Iy ZR BB K - A HLBE 4 o TE A L
B PP RE TS A MLBE | PR A LB RN R A AL
W, KaEAfoT 0, it I8 5t 52 i+ 1845 41 50 A HLIE
i HAEA LS P U B it AR RE AT A HE rp
FEPE A s A Pk A ML o) 35 1 R e B 6 AL
A s it A AL b i v - e 45 4 A A LB A B
P, Yok - K B 2 A [ R, DA TG Ak - 58 v
WA,

A £ R A B R AR
BMEN, BRI R, 7E L 8E C/P EM
N/P FUAE AU PR Y B0 s 8 S8 76, O 4
FIFH R AR B AR 28 3K ORI A FH A8 PR 25w i H
AR Ot A MILAE R B e R AILAR R
O e A T R 22 R G I R B
AWFIT R, A WA DL % Ak 2 g i 7 o
Xl P 5 R e R, 7 70 R B R 45 A A R R R
HIEA LR LR CELESTINA %6 5%
W], A ML AN ICA LA B A it 4 3072 200 B L
R PO A IS AT TNIN e A N 17T E
WET 25 B FE 36 0, K 0138 it A HLAE o 38 ek A i +
FLDARAH R R AR G 32 B, A i 9 SR W] S S Ty e
Bl A 0 = Bt A7 it AR i A B2 0, LUO 25 i 98 &
PRIt A LG HLAE A S 2 38 in £ 398 v 7
e P PR T D) () = 0 ( TRTFR phoD 309 ) 32
JE 0 it FH TG HLAE U 7= A= 4H s B 45 2R . SAKURAL
S I ST AR R A A HLBR BN A L R

RESZIN phoD THAEYIHEI DI RERY K IE . phoD THAEW)
TETH G L ERE R B = I, 38 5 1755 b ) G % e 1R
FRIRE LA s g 38 6 ) ) B TR 6 0 i e B A 5 ol
PRER M MSORE DG A Tt i A, ol AT S [RI AA) ol 1 e 2%
3 AR AT AT 5 i - A LB G i ki
P MG Qs - 2680 pH | L A1) T
I3 WL AR phoD WUAEMIRFE  ZREVEFIRT
VREERN AN NIRRT HLBR 1 i A A 8] 42 5
phoD TSR

T RS K AN [ Bt IE XS 3% phoD T4
Py RN IR T ( ALP ) 152 0 i A DI, H RiOC T
FF UK R 2 | AR - R AR 1A
AW EE VL HE R, i /N2 - H e AR
4 T 18] 2 23R, R SEAS [R] it A ASE X0k £ AN ] 21
S3 BILHE B B I A A A ) S e, T O
U AL A DL A T SR X, D4 v - S Y
A RE B A AT HRFLE A SR AR RIS ARHE .

1 #REFE

1.1 HREEFR

PHD £ AL TR M T AL B2 BE (34°17 N,
117°09" E) W B BIIEENE AR50 1, 14N 42 m,
i T 2 R DX AR 14 °C L ARERRK B R
800~930 mm, JC ¥ 04 210 d, 4F H B ECH
2284~2 495 h, T HEA Ny 4 T o R
WIEHTHEZ (0~20 em) 13 w(AHLF) H 10.8 g -
kg w(2E)N0.66 g - kg, w( W) NO0.74 ¢ -
kg™ w (GEBHE)  12.0 mg - kg™, w( ) K
738.5 mg - kg™',pH 4 8. 01 ,w[ WEMESHL (< 0. 01
mm) )2 141. 1 mg - kg™ ,w [ Fki(< 0.02 mm) ) R
59.8 mg « kg™, PHES F38H il 20. 4 cmol - kg™,
1.2 Rt

Rt A 2 A7 156 4f T 1980 4, 1981—2001
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AEFPREAR R /N — FORFEAE, 2002 4F LU 2R 7N
FZ-HEelE, KRR R YL A BT, 15 4
WHR TR 5 A B4 51 AL (CK) A8 AT
(NK) A BEHI L (NPK) | Hujiti A HLIE (M) & SR
JE+A HLIE(NPKM) 3 /MR AR 33.6 m*(7 mx4. 8
m) , AT HIHL(20 em BR) o A B HIAE A4l P A
94 N 300 kg - hm™,P,0, 150 kg - hm™,K,0 225
kg + hm™ A7 HLUAE % 2 HE AR I A EAE , 1981—
1985 4AF-AEAFJite FH 5 ( #£3E ) 24 75 000 kg « hm ™, 1985
4EZJG M 37 500 kg + hm ™ A HLIESEH N &N
6.3g- kg, PO, F NS5 14 g+ kg K,0 &HN
7.93 g - kg, C/N B J 20. 3,
1.3 131 DNA MR E T EHME . E & F phoD
RERIE K EE PCR 47

14 DNA R HI58 ) +HE DNA $2HUL7) &
(QIAGEN laboratories , Carlsbad, CA, Germany) £ i#
AR U I 4 531 8 B B R 5 Y 5 DNA I3 i
Nanodrop2000 M 5E A,/ Ay F A e/ Aneo HLIEL, X HEERL
) DNA #E47 sl e, T AR (-80 °C ) vk4f
HHRAE

PR FE A DNA VR TR, 20 1 >R FH 38
51 ¥ 338F/518R ( 338F; 5’ — ACTCCTACGGGAG-
GCAGCAG-3';518R:5'~ATTACCGCGGCTGCTGG -
3') s BRI 5 9 1TS1F/5. 8S (ITSIF ;5" - TC-
CGTAGGTGAACCTGCGG-3';5. 8S: 5'-CGCTGCGT-
TCTTCATCG-3") ; phoD T 4= %) K FH 51 ¥ phoD -
F733/phoD - R1083 (5’ = TGGGAYGATCAYGARGT -
3";5'=CTGSGCSAKSACRTTCCA -3") 43 547 PCR
Pragts B IER PCR PR AL B K AT
e FBETTE I, £ HCPH 1 o B v 1) SR A A o
Hthek, DL TB green Ao e gLkl H ABI7500 %%
i PCR A%t ( Applied Biosystems, America ) #4776
FE PCR, DNA e H U ZE K # B 2 10 ng *
mL ™" BNV ERAE 96 FL PCR A b 3EFT, B4 b
FRA 3 AT MIFREAE A B RERI R DU AE

F1 5 ELBEEARELER

Table 1 Basic physicochemical properties of the five treatments

PR 22 DL H bp ik R v B AR 1 3% I S BBOBORE , JFAR
KHT 10° copies - mL™" ¥ & % 25 i B £ 10 copies -
ml™', & PCR KW & &R K 25 pL ( TliRNaseH
Plus) ( TaKaRa ) : TB® Premix Ex Taq(2x) 10 uL,
ROX reference Dye Il (50%)0.5 L, Bi%&5149) 1 plL,
A5 9 1 WL, DNA Bidf 2.0 wL,ddH,0 10.5 plL,
SRR 195 °C 30 5,95 °C 55,60 °C 34 s,i%
[M155 2 25,40 MEIF;95 C 30 s, PR = Yke 0k
RN aE JFH p=20 g - LT EEICHL
VRRA 1 25550 . ARISANT | L&A phoD TWUE
PROARAE M £, THIA A 3 - A & b 4R | I T A
phoD AW FE
1.4 WEmMBS57AE

A R H, S0, -HCI0, 7 & - S8 i
Fo ki e 3 A0 A R 2 0.5 mol -
L™ 'NaHCO, 2 $2 -6 Pt b 7k 22 ; + A PLa 5
R SEY iR RS H,S0, =48 - FH BT
Pt ik ) 5E , Ky b8 5 R ) be 22 8 B A PL Bk &
17207 LR LW (Po) 43 4H R ] Bowman-Cole
AU 7 P IS 5 R B R I ( ALP) 6
MR BN — Bt kil e ) R A A ROR
PR T TR E 5 3 AR 25 F R 1 mol -
L™ NH, OAc #&42 — K6 B 2 U 5 A BILJST & %
PSR PR AUk TR s 20 s 18 pH SR A pH 3
WE,VOK) tm(3)H5: 1,
1.5 HELBSSiTHH

K SPSS 20 B fF o Hrikge ot . LR F 7 22
M1 (one-way ANOVA ) B & Duncan K65 56 45 4k B[]
(B 2 5 00 1

2 HER5HH

2.1 AEHEABANIE XS + 51840 14 BT A 250
2018 4F/NA — B RAFR R T H 2 ARG AL
AL SR E T AR 1,

fhm w( =R)/ w( &)/ w( ) / w( AR / o w(AHL)/
(g-kg™h) (g-kg™) (mg - kg™) (mg - kg™") (g-kg™")

CK 0. 77+0. 07¢ 0. 78+0. 041 52.25+3. 30¢ 4. 80+0. 37¢ 8. 70+0. 02° 12.25+0. 28°

NK 0. 94+0. 05¢ 0. 72+0. 03¢ 138.25+0. 96° 5.28+0.77¢ 8. 46+0. 05" 12. 85+0. 32¢

NPK 1.1920. 19° 1. 1420. 08¢ 75. 000. 82° 8.70+0. 97° 8.40+0. 01° 16. 15+0. 16°

M 1.37+0. 02" 1.58+0.17" 75. 00+0. 82° 164. 31+4. 29" 8.35+0.01¢ 21. 87+0. 33"

NPKM 1.61£0. 03" 2.08+0. 07" 97. 00+2. 58" 121. 65+6. 35" 8.16=0.01°¢ 24.87+0. 25°

CK ARIEARAL B, NK A RHEBEARALEE ; NPK A% B BAIAEALEE; M A HLIBALEE; NPKM A HLICHLAE At Ak 22, [ — 5898 J5 3 S0/

5 R ) 467 S ) BT 4722 52 5.3 (P<0.05)
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5 CK 4bFRAH I, NPK .M F1 NPKM &b B i 3545
e A A A LB R AR i (P<0.05)
M FI NPKM A4b ¥ 5 2 52 5 3 30wk & & (P<
0.05), M, 2%  2BHA LT & 5 2L NPKM 4k
PR B o, A A o DL ML AL 3Ry A e T i
iDL NK AP B, 5 CK ZREAE [, NPK (M
F1I NPKM Ab # A 48 4 A/ & & 53 338 54.5% .
77.9% 1 109. 1% ; 4= 8% & & 43 5 35 0 46.2% |
102. 6% F1 166. 7% ; A HLIT 75 2 43 ) 32 55 31. 8%
78.5% F1 103.0%, 5 CK 4t #LAH L, NPK. M F1
NPKM 4hF 43 pH 5 5 MK (P<0.05) , P& 4>
W2k 0.30.,0. 35 F10. 54,
2.2 AFEERLENTEANEE. GUESEM
ALP &R 20T

mzk 2 frax, 5 CK Al NK AL BEAH b, M Al
NPKM Ab3f 5 25 38 0 4 398 A HLBE A 30k & 5
ALP 351 (P<0.05) , H M Il NPKM 2384 HL#E A
OB R ALP WS PR R, 5 CK ARERAR 1L, M Al
NPKM 4k 3 + e A HL#E & & 50 3 48 & 52. 3% Al
34.7% ;5 NK ALFEAHEH , M F1 NPKM 4b 3 + 34 HL
W& R 47.8% 1 30. 6%, M Il NPKM Ab
P A A R 1 B CK ARHY 34.2 1 25. 3
% 435120 NK ZRFEE 31.0 1 23.0 £, NPK Ab B
A PUBE & BT CK A1 NK AbBR {022 3 K0k i
K- NPK b B 433 ALP 36 M B % &5 T CK Al
NK 43 ( P<0.05)

*3 AEERLELTERARASFINBHIE

F2 AELLETEEVE AU EREEBEBRETE
Table 2

and alkaline phosphatase activity in different fertilization

Soil organic phosphorus, available phosphorus

treatments

e w( AHLEE) / w( B/ EB R IR
(mg - kg™") (mg-kg™')  (pmol -h™' - g™")

CK 147.92+5. 16" 4. 8120.24° 0.32+0. 011

NK 152. 50£26. 59" 5.300. 24 0. 40+0. 04¢

NPK 144. 68+33. 92" 8.70+0. 97° 0.49=+0. 02"

M 225.35+10.19°  164.31x4.29° 0. 57+0. 04°

NPKM 199.21£26.72°  121.65%6. 35" 0.59+0. 02°

CK N AHENEAL T, NK S ATERENEALHE ;. NPK A& Bk AL 2
M A HUEALEE; NPKM A HLEHUIERCHEALBE . (Rl — 51 odie J5 3
SONE RN R FR AN ) A B E] A b 2 Sk 3 (P<0.05)

2.3 AREEELAIERT +IEAREHS B BRI

W 3 Fias, HEETEME Po S AOS H IR
BUBEIEA , SR m iRtk Po 6P Po FHh AR M
Po, 5 CK 1 NK ZbFAH L, NPK M F1 NPKM 4b 2
FIEEME Po HEETEE Po FIESFATE Po & &
i, ELLL M Fl NPKM A FE #5555 CK 4L FAH
L, NPK A P& Po P EETR % Po  ihfaE Po Filim
otk Po & & 43 B4 90. 1%, 10.6% . 5. 8% Al
56. 7% ,M AL BEIGPE Po  HEEIEPE Po i ERE Po Al
etk Po F A R 226. 7% (17. 9% .55. 5% Al
271. 0% ; NPKM AbFEIE P Po  H BETE 1 Po i Aa 1
Po i 2 Pk Po & it 20 S 45 55 95.2% ., 19.2%
84. 5% K1 204. 7%

Table 3 The content of organic phosphorus fractions in different fertilization treatments

e w( WP Po)/ w( PG Po)/ w( FEPE Po)/ w( FFRE Po)/
(mg - kg™") (mg - kg™") (mg - kg™") (mg - kg™")
CK 4. 83+0.90° 123. 16+3. 80¢ 4.45+0.26" 15.48+1. 764
NK 4.92=+0. 40° 125. 44+13. 60° 4.15+0.71" 17.99+2. 38¢
NPK 9.18+0. 98" 136.22+8. 73" 4.71=0. 88" 24.26+1. 96°
M 15. 78+2.93° 145.21£15.55° 6.92+1.29* 57.43%2.24°
NPKM 9.43+0. 83" 146. 83+7. 47° 8.211.26° 47. 17%3. 65"

CK AARTGALALBE ; NK A ATERRACALEE ; NPK W B HIILALER; MOMAHLLALEE ; NPKM WA DL ECHEAR B, R — 30 B 5 3830/

B PR F R AN R b B R SR 4R 22 5 . (P<0.05) .

2.4 A[EHEAELSERSHE B R FA phoD R EWE
=g Al)

Mk 4 Fron, LEEYHTRA 16S rRNA FE[K | FLIA
18S rRNA 3 Kl phoD 3 K 3= B AR Ak 3 [ 43 51 4
4.1x10°~2.3x10" 3.5x10°~2. 1x107 1 6. 8x10” ~
5.8x10° copies + g”', 5 CK Zb¥AH L, NK NPK M
FT NPKM Ab B - 398 20 B FH B 1 = 3 . 2 1, o=
FELL M F1 NPKM &b 3 R 8 %5, M ORI NPKM Ab 2
phoD TAEM) - 2 5 F CK NK #l NPK Ab 3, I

o, CK ARFR IR 355 T NK A#E, {H 5 NPK A4bHE 2 [1]
SRR B EAK-, I it IR BE 3 s 34N
B ELTE A phoD WUE)E R, JLH Rt FHA HLAE
2.5 TERVE AU E,ALP iF % phoD
MEMEEMHEXME

T HEAPLBE AR &, ALP 1EPE R phoD 13
YRR I 1, A R & 5 phoD
Y FERE R B EIEASE (R =0. 854, P<0.05) , ALP
RS H A PLBE & i 2 B3 IEA O (R =0. 680,
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P<0.05) ,phoD WAV FES ALP 16 PR B35 IEAH
% (R*=0.559,P<0.05)
2.6 phoD WEWEE ALP FHESAEASEN
=0k EP

FHOCHE BT 4 2 (18] 2) R B phoD TAEY) + %
5% Po PEEWEME Po AR Po FlE AR Po
HERFIEME(P<0.05), A [F 45 F L%
phoD A4 3= BE S WA 72 BE p R B/ IV A e R vk
Po(R*=0.815) 1% Po(R*=0.671) . FatE Po
(R*=0.628) I I Po(R*=0.529) ,

ALP TEPE 56 Po  thAaME Po Rl FaE Po &
e E‘ﬁﬂi?l‘ﬁ;é(P@ 05) , ANEIH s HLBESZ ALP

P52 e AR B R OR B /MR IR S AR M Po (R =
0. s;ss)\{i%r&F Po(R*=0.750) . 8t Po (R* =
0.727) A EEREYE Po(R?=0.271) . AT 1+ 05
AEHD A phoD WY+ F1 ALP 35

PEEIRG

R4 TEETIFMAE EEM phoD MEMFE
Table 4 The copy numbers of bacteria, fungi and phoD-

harboring microbial abundance in different fertilization

treatments
lg [A/ lg [B/ lg[C/
i <copi§s[- £)] <copiis[~ e <copiis[- e
CK 9. 61x0. 04¢ 6. 54%0. 05¢ 8. 19+0. 12°
NK 9.930. 07° 6. 84£0. 06° 7.83£0.27¢
NPK 10. 18+0. 07" 7.13£0. 12" 7.98+0. 16
M 10. 33+0. 08* 7.32£0. 12° 8. 76+0. 15°
NPKM  10.36%0. 11° 7.33£0. 05° 8.47+0. 10"

CK AHNEALFE ; NK A AHEBEIEALEE; NPK & B 4 IR AL 2
M A HUIEALEE; NPKM A HLIEHUIERCiE AL, R —3 8 5 9
SOUNE FREASR R [ b HL R 46 bk 22 5 1 3 (P<0.05) .+
Bt AT E T, A B FIC 435 D 48 T L BT A phoD THUAE W
FhE,

9.0 - 250 20
R*=0.854 a R?=0.680 R?=0.559
P<0.05 e — P<0.05 PN P<0.05
2 2200} i
2 o £
< & =
S =150} =
0 T =
® 5
_‘_‘ -
75 |@ L L L ) 100 L L L L ) 5 L L )
0 50 100 150 200 6 8 100 12 14 16 75 8.0 8.5 9.0
AR i (g - ke ) ALPIE M/ (wmol +h™' - g!) lg [C/(copies+g™)]
o ANifiiEkbHE (CK) ; O AHEBEALLIE (NK) 5 w &, B, #IELH (NPK) ;

A FHULELHE (M)

E1

m AHLEHURECEAL P ( NPKM )

3 CHphoDTAEY TR

WL BEERES (ALP) 7514 phoD WA F E BB AR S EHHEX M

Fig. 1 The correlations of alkaline phosphatase, phoD-harboring microbial abundance,

organic phosphorus and available phosphorus

200 @ #EHPo  R=0671 P<001 (@ P R_0750 P<0.01

O HEETETEPe R2=0.529 P<0.01 O HEETEPo 220271 P> 0.05

A PEaEPo  Rr=0.628 P<0.01 A PFaPEPo R=0.727 P<0.01
= A FEaEPo Rzzo,glﬂs P<0.01 A HEfatEPo R=0.858 P<0.05
Z 150 L o o
L 0 0o
£ 5B
i o] [m]
& o
#0100 L
E [u]
=
T ny
=
: A A
E 50 L A
2 A

A,
Zﬁﬁﬁi
0 1
75 8.0 8.5 9.0 6 8 10 12 14 16

lg [C/(copies* g™)]

ALPIG P/ (umol +h ' - ¢!

C 4 phoD AW
E 2 phoD #AEMERE BB (ALP)FEESARAS GBS EHNEENE

Fig. 2 The correlations of phoD-harboring microbial abundance, alkaline phosphatase and organic phosphorus fractions
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27 TEBUMREREYEEMN ALP EEH
X&

FHRAATEE R (R 5) R LIEAHNL 2H A
R A LB pH J&52 0 phoD AW 4= Fil ALP
EYER EZER R, Hrp, LA 2% Ak
FANLEE & /2 5 40 . 5 & L phoD T W) 3 Al
ALP J5 M5 5 3 IE A 96 (P<0.05 5% P<0.01) ; 1fij
pH S407E | B F M ALP 3% 5 W 2% 7/ 56
(P<0.05), 5 phoD 1A= ¥ 4 & AH G P oK 3k 10 3
KF

£5 ITEBEAUREMEDEERFENEIXER
Table 5 Correlations between soil physicochemical proper-

ties and abundance of microbial

AL " SR AR AN
eSS 0.857** -0.910** 0.885** 0.743** 0.578"*
HREF 0.866*" —0.886"* 0.888"* 0.768"* 0.628""

phoD A FJE 0.703 % NS  0.541% 0.854** 0.656""

T RER ARG 1 0.916 % —0.883** 0.926** 0.807** 0.680*"

# Fll % 5 A3 BIZRARAE a=0. 05 F10. 01 7K B EH,

EiE

3 itig

SEH I e B it A HIUAE S 3 1 L R
[FZH A7 AL 5 i, FL R iR B 35 s 1 B it AR AT
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