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N . * sy * .
E @Y, AEMS, ek, 2T, ZAFY s’
(1 B AR AR B PRI BT by, meat 2100375 2 BB s HIEDFSEAT, Bat 210008; 3 VLMEIGASRHE R RA
FRAE], MRt 2100005 4 {dbA RMABIEREERAOWIFET, WALEIL 063299)

WOE: DA HBEEY), il F (RN S6 15 1 T AE R A 4 Jo it R 700 % FR L Bt ) el A R S T At A 2 o 0 S 500 (B 9 v
RE . A4, JEERR AN TR AP, RIS T 0 At A 42 00 it R TR0t kvt A 4 1) e RO Bkt oK s = . 25 A
S HRAL AR LY, 45 Ab TR TS T pH 4> IR 1.96% ~ 14.38% F10.11% ~ 1.98%, +-3EA B =181 33.71% ~ 182.39%;
Tt 75 kg/hm® ZbER T AAPRIBE AN S e, M 150 ke/hm? AbFE R AOZEFF . M- AERROBER IR S i B3 WIRAHR . B
B A 2R R AN A s A 7= 7 BE R B3 0 2 T Rta 3. 500 BRARFEAR EL , 45 A0 BRI T K Bpk fef B AN 22 43 B3N 6.52% ~ 34.78% Fl
11.54% ~ 42.31%, T3 RL T FIF= 44 BB 31.15% ~ 40.52% 1 21.81% ~ 60.02% ., T840 HT3W] , 150 kg/hm? BEALHCHE 7 500 kg/hm?
LW T HAE IR B AR R (OMESH 1.255 1), ZACFRAE H3E0CR | BEIEA A S oK P S 5 T 25 A R e

EBR: B, VSR B SR FREE

FESES: S1564 XERFRERD: A

Effects of Phosphate Fertilizer Combined with Biological Materials on Saline Soil

Improvement and Maize Yield

WANG Yu" 2, LIU Chuanzhou®, CHEN Jinlin'*, LIU Guangming®*, WANG Xiuping®, YAO Rongjiang’

(1 Co-innovation Center for Sustainable Forestry in Southern China, Nanjing Forestry University, Nanjing 210037, China;
2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 3 Jiangsu Coastal Ecological Technology
Development Co., Ltd., Nanjing 210000, China; 4 Institutes of Coastal Agriculture, Hebei Academy of Agriculture and Forestry
Sciences, Tangshan, Hebei 063299, China)

Abstract: An experiment was conducted to study the effects of phosphorus fertilizer combined with four kinds of biological materials
(microbial fertilizer, W; biochar, S; humic acid, F; and fulhuic acid, H) on salinized soil improvement and maize yield. A total of 16
treatments including no phosphate fertilizer and no biological material treatment (CK), conventional phosphorus fertilizer (Ps, 75
kg/th; Py, 150 kg/hmz; Pys, 225 kg/th), and phosphorus fertilizer combined with materials (PsW, PsS, PsF, PsH, P;oW, PS, Py(F,
PyoH, P1sW, PysS, PysF, PisH, PisH) were set up in this experiment. Results show that compared with CK, soil bulk density and pH are
decreased by 1.96%—14.38% and 0.11%—1.98% respectively, soil available P content are increased by 33.71%—182.39%. P accumulation
in grain is the highest under 75 kg/hm” P fertilizer application and P accumulation in stem, leaf and plant are the most significant under
150 kg/hm? P fertilizer application. The utilization rate, agricultural efficiency and partial productivity of P fertilizer are decreased as P
fertilizer amount is increased. Maize fresh weight and dry weight per plant are increased by 6.52%34.78% and 11.54%42.31%
respectively. The 100-grain weight and yield are increased by 31.15%—40.52% and 21.81%—60.02% respectively. Principal component
analysis shows that the highest comprehensive score of 150 kg/hm? P fertilizer combined with 7 500 kg/hm? biochar treatment is 1.255 1,
and this treatment has the best comprehensive effect on soil improvement, phosphorus fertilizer utilization and maize yield increase. This
study provides important theoretical and technical support for salinized soil improvement and efficient phosphate fertilizer utilization.

Key words: Phosphate fertilizer; Biological materials; Salinized soil; Improvement effect; Maize yield
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BT = A PN R A - AL AR R 22 32, T AR L
B, M EARO TR R T, A A R e R AR
it o R 7 i SRR e T o N R v
bR AR N B2 — MR e R AE KRR
T B RTE IR 2, O LD KR
R, AWM EE, ¥ERMAHRMR 10% ~
20%70, 21 el IR TR B A 0 i R A R
B, T Al R A SRS Y A
Jit ol -5 YA - 498 e S e i v ol R R AR L
SEERAEPIE 7 I B Lk 7= A TS e, A = ORI T
AN ER BRI T % e K, DI 78 43 & T
AU IR ) A BR AR

AT, ENohEE i P feF A i it e
R R A SRR S VR R R R O R TR
ST, BRASFRE B R MLEHURC 5 ik
Gb, it PRI BERG . A U I A R
S LOTRT 7 J8 T 4 U745 ) L0 A e 3 A T - S B Ak
B, e B R AR, FAEY S, REEE
C &SRR i S —F5FRA H | A HLTCHLEC
LR AR TR X IRt AT T R ARG, I s F S W AT A
FHAR AR = 5 55 T, T X il A it 2= 42 o el L
FI PN B R ER A A | BT 2 R 2R S oK™
FEMIXTER A . B, ASBFTE Sk E MR AT . A
s, JETERRMEEIR 4 MY REA, HiTT 3
A 7KVl B35 Tt A= 0 T A B )% B YT = o 9 35
HRAEMIR | W 2 ) FARRAE B oK = R R, DA RA A
A B 7K T R0 AN ] A 40 5 e R 591 T 5 A b 1) 24
RV Ty, T ARG T 58, Sl 8T — A Y 5 B Hh 2
R R FH R KU gt 1 A5 B A AR SIS 55
1 #wetEFE*®
1.1 REH Y

TR Hi A7 T LU AR A8 AR ML B 27 B BT = A U ERAR
AR IR T ELHL(37°18'N, 118°36'E), iy HLFEIEh 33k
b3, BUFEAED) R /N o R0 X A I KB

ZERAME, AERR 12°C, RO EZ) 600 mm, 4F
ZRR Y 1800 mm, AETCFEM 202 ~ 210 d. %X
THERK A T oh B R RS AR D L R
fe 48, ek —, AEJ1¥5), $EHT 0~ 20
em T2 FIERFE R 1.24 g/em®, pH Hy 8.60, HLFH
4 1.50 dS/m, @ EHEHN 2.67 g/kg, APLEEFES
8.90 g/kg, WA SN 57.75 mgke, EHiEEN
0.70 g/lkg, AW HH 8.61 mg/kg.

HER K AR B 652, BHRTEIE W —
(% N 150 g/kg, P,0s 420 g/kg), AL HIRZE (& N 464
gkg)o HEAMAEWRIE(FEZMIY: T . SFFDE
FTR A [ FE o TARAEY A BRA R, A (2
ROy REFFRESE) A E BT PR A 2R B R AT R
A, SR (A RS B 400 g/kg)l F ¥ 2 THEH S0
ARAF], HERRCA RS 500 g/ke)l H #E RS
HL 18 45 A BRA W1 o Al A 4 o e 1R 700 %) S A A
Bk 1,

1.2 REigit

R E 3 MHIEKTE (Ps: 75 kg/hm?; Pyo:
150 kg/hm?; Pys: 225 kg/hm?) . 4 FhAk: 9y 5 ek B3 (1L
YRR, W AR Sy JEMER: F; EER.
H), &b P 6155 JC B AR A A 9 5 40 B 50 A X6 8 Ak 74
(CK). 3 AL TE (Ps. Py Ml Pys). BEAE 54
YR A A AL PE(PsW . PsS. PsF. PsH., PjgW.
P1oS. PoF. PioH. PisW. PsS. PisF. PisH)EE 16 4~
KHSEREYLX 45651, S EE 3 kdt
48 P/NX), /NXHEFN 3 mx4 m, FREETFWIR
i R 240 kg/hm®, BIBILB R 4 ¢ 6 (FLifi 96
kg/hm?®, K1 EHIMEYLANE 144 kg/hm?); B2
BAEMEZR AL — M 5 4 Az Py JoT e 1R 7] ) 35
B — A, it A 0 A A R 1 500
kg/hm? . A=W BB 7 500 kg/hm? | JEFEER 375 kg/hm?
IR 150 keg/hm®, 76 BT 45 HERE-5 A 4 kg B 71349 2
fHUt 5 0T HERZ AT BT, BIAIREE SN 0 ~ 20 cm.
2020 4F 6 J1 21 H#&FIEK, 2020 4F 10 H 8 HIlltgk,

F1 HEYMRM RN AR AR LR

Table 1 Basic physiochemical properties of tested biological materials

e ) J AL L 5 pH H 5 %8 (dS/m) 2% (g/ke) 2 (g/ke) HAHE (mg/kg)
[ZGR7) 6.62 0.04 56.12 7.80 11.81
AW 5 ¢ 8.01 0.02 8.52 2.95 17.76
JEE B R 10.27 5.99 6.74 - -
BB 9.81 4.88 9.46 - -
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TR N 63 000 #f/hm® . X6 301 1A] 4% H [A]
B PR 5 Y M S B i — 2
1.3 HEARESNE

2020 4F 10 A 8 H X BB TR BEAS/NX LT L
WA, AR ERE, 10 H 10 HX 48 A~/hX
HEAT EHERE S SR RE S R S FEREAS /N X [R) 2R
0 ~20cm HEMIHRTIRES, WE HHEAE, 5
FLBREE B -3 A FoKkR . 7E&/NXBELEE 3 481,
20 ~20. 20 ~ 40 cm PRFERFE, 3 RAE SR L
JZ2 SR AIVE Rz /INX B A HERE A o A HERE T [R5
B ARG, BB i, D 3 5% | pH
MRS, R KBTRLE R 12 5 24g H50F
FHELF2AUH pH 143 310 38 S8 8 pH, R
F1 0.5 mol/L NaHCO; iZ $&—FH 8kt bb a2 2 - 484y
SR, SR HaSO4-H,0, T & 4B BT L ik 5
FORZEFF . MR R S IPIH A R R
1.4 FiELIE

AR SCHE IR AR AU AL A R50R B e A
R (%) = (it XA SRR B et e XA R AR
W Tl )t X A A < 1003 A A 2350 % (kg k)
= (il DX K ) 7= AR AR X K 7™ i )t 9 DX
AE P& BEAE IR A 72 F1 (kg/kg) = WMk X E K=&/
T DX B TS P o 5 Wl 3R SRR B(%) = (AN K AT RL
AR SR A/ R Rl 22 A R 5 ) < 100,

z2 AEE

% F Microsoft Excel 2010 %4 X B0 4E #E 1740 34
K FH SPSS Statistics 25.0 BAFHEAT 7 224387 F1 A 43
5341, Duncan’s 15 HEAT 20 5 LUACAG I , v Al o
YA + #2275 R GraphPad Prism 7.0 #{4-2E4 7
22Kl

2 HEREHWN

2.1 AEAGETIEFEENER

3 RS Tt A 0 0 R R AN [ A i A T -
PR 2. B 1) BiEAE FC it A 4 o i 59 8 3
T AT, % CKAMFE R 1.96% ~ 14.38%,
Po /KT P oW AL BRI 25 F PoH 4b 3 8.00%, Pys
KR PysS AL LT Pys. PysF Fl PysH Ab3E
ANTEAEFE A AT T KR TE 0.011 1 ~ 0.033 6 mm/min,
PsS. PioS Fl PysS AbFH Sy 5 B E & F CK kb3
48.28%. 33.00%. 66.01%; Ps7KF-T PsW. PsS Fl
PsF Ab BRI 35 5 F CK Zb B 5 Pio /KSR PyoS Ml ProH
AR 2 B T CK AR ; Pis /KB PsS ACPE I 3 5
T CK b3, ANEAHEEEFLEE . JEBEFLE
JE AR AFLBR B/ BIAE 37.56% ~ 43.01%. 1.27% ~
2.20% FH139.04% ~ 44.76%, P,sS Ab P A BAF LR BE
5 CK Ab# 2z 5 % PisH LB AEBELIE S
CK AbPHIESE G2 PsS I PsS AbBRAY BFLER B 5
CK AhH 2253 i 3 .

R TR % R

Table 2 Saline soil physicochemical properties under different treatments

JIsT] W FEEZE LB (%)
(glent’) (men/min) TETLBE FEETLBE TALIRE

Ps 1.42 £ 0.06 be 0.0246 = 0.0108 be 40.07 £2.27 be 1.70 £ 0.40 ab 41.77 £2.56 ab
PsW 1.43 £0.03 be 0.0289 + 0.0086 ab 40.37 £ 0.49 be 1.27+£021b 41.64 +0.34 ab
PsS 1.36 £0.03 cd 0.0301 +£0.0147 ab 41.81+2.47 ab 1.39+£0.06b 4320+2.52a
PsF 1.48 +0.04 be 0.0255 £ 0.0002 ab 38.24 £ 1.02 be 1.33£040b 39.57+141c¢
PsH 1.47 £ 0.03 be 0.0192 £ 0.0068 cd 37.61+0.77 ¢ 1.43+0.15b 39.04+0.74 ¢
Pio 1.46 £ 0.08 be 0.0191 +0.0020 cd 3785+2.11¢ 1.44£0.17b 39.29+£2.09 ¢
P oW 1.50 £ 0.09 ab 0.0201 +0.0039 cd 38.16 £ 2.42 be 1.45+£0.07b 39.61+244 ¢
PS 1.45 £ 0.05 be 0.0336 £ 0.0090 a 39.42 £ 2.03 be 1.51 £0.36 ab 40.93 £ 1.68 be
PoF 1.45+0.05 be 0.0111+0.0017d 38.39+£0.78 be 1.41+£0.28b 39.80£0.51 ¢
PoH 1.38 £ 0.05 cd 0.0270 £ 0.0102 ab 41.35+2.32ab 1.53+0.13 ab 42.88 £2.45 ab
Pis 1.45 +0.04 bc 0.0153 £0.0016 cd 38.61 £4.51 be 1.53 +0.25 ab 40.14 £ 1.38 be
PisW 1.41 £0.06 cd 0.0164 +0.0014 cd 39.75+£0.97 be 1.55+0.38 ab 41.30+ 1.34 ab
PisS 1.31+£0.01d 0.0377 £ 0.0062 a 43.01+0.84a 1.75+£0.56 ab 44.76 £ 0.60 a
PysF 1.44£0.10 be 0.0247 £ 0.0055 be 38.67 £ 2.18 bc 1.49 £ 0.42 ab 40.16 £ 2.54 be
PisH 1.47 £0.07 be 0.0113£0.0032d 37.56 £1.07 ¢ 220+130a 39.76 £2.28 ¢
CK 1.53+0.01a 0.0203 £ 0.0031 cd 38.97 +£2.51 be 1.44+0.24b 40.41 £2.75 be

T WSRO S AR /NG - BER R gL R 22 578 P<0.05 K-FR3%, TIA.
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Fig. 1 Saline soil pH values under different treatments

BMEFE 0 ~ 20 cm +3E pH Ky 8.80 ~ 9.11, PsW
A BRI R T CK LB 3.40%, HAtAbFE4E: CK AL B
TR 0.22% ~ 1.98%; #5ALHE 20 ~ 40 cm 14 pH
9.16 ~ 9.42, PsW Kb LT CK Ab#H 2.76%,
fhAb A CK AEFE R 0.11% ~ 1.27%; 3% pH 31
Sy Bt A B8 A0 T3 T o 45 Ab L O ~ 20 cm A1 20 ~ 40 cm
TR SR CK AR BEA L, ZRARE .
22 AREAAEBTEFUHSE

P 2% 3 ] e e A T e R R R A 5 AR
FE A R0 & e AR R . A A0 0 ~ 20 em 1Y
T W SR AE 5.28 ~ 14.91 mg/kg, BE ST CK
AEBE, B CK ALBEMANN 33.71% ~ 182.39%; #5-Ab3
20 ~ 40 cm 1Y T IEARUBE S HTE 1.43 ~ 2.88 mg/kg,
B CK ALFEIEAN 39.86% ~ 101.40%; 34 & &+
il - 49 R B 1 i g2
23 ARLEEMHERRES. BIER AR

KRB EREERZHERR =2

FH % 4 a0, il e R A 4 o e R R 7 A S AR
FAXT R A = A e R o R TR A B E K ZEFTFRE R
LN 2.61 ~ 5.97 kg/hm?, PyoS Zb3H# CK b3 i
RN 128.74% , HoAARBRES CK AbEESE N 17.24% ~
80.08%, A[FIBEAKEARKIN P1p>Ps>P 5. Mk
ZRE N 1.86 ~3.29 kg/hm?, PoS AbBHES CK b B
SR E N 76.88% , FLAAL AR CK AL FEIE N 31.18% ~
73.12%, A[E#EKT SRR Pio>Ps>Ps. AR
ZHERH 8.06 ~ 15.16 kg/hm?, PsH 4bFR#L CK &b
FHIE AN 88.09%, HAhALHEAE CK AbFRIE A 53.85% ~
86.97%, AIFEIBEKFBARRIN Ps>Po>P 5. HHERE
ZHEHEN 12.52 ~22.29 kg/hm?, PoF 4bBAS CK Ak
BERETIN 78.04%, HAbALPEEY CK ALBEIE /N 50.80% ~

74.84%, ANFEBEKVSIETRIH Pio>Ps>Pis.

4 PR BB AE A R AE 2.83% ~ 11.98%, Ps. P
L Pys AKCE T BEIEFI AR50 10.16%. 5.90% Fil
3.34%, HEARAEFARMAKT o BEALA2EACRAE 0.79 ~
19.12 kg/kg, Ps. Pyo fil Pys7KF- N BEAEAR 2E550% 5 5]
91017, 10.32 F15.13 kg/kg, H, Ps7KET PsS
A PRI 5, Pro KPR ProH B, Pis ZKF- K PisH
Ab P 5 o AR AL ;= I 7E 28.49 ~ 102.23 kg/kg, Ps.
Pio Ml Pys 7K T AL ZE 7 153000 93.28, 51.88
1 32.83 kg/kg, Hrr, Ps/AKFTLL PsS b Fif

R3 TRAETHREEYHEE
Table 3  Soil available phosphorous contents under different
treatments

L b AT RO 5 it (mg/kg)
0~20cm 20 ~40 cm
Ps 7.06 £ 1.58 ab 2.77+140a
PsW 7.11£0.75 ab 223+£0.52a
PsS 8.89+£2.93 ab 2.72+£0.60 a
PsF 7.54+0.83 ab 2.00+£0.90 a
PsH 7.52 +1.46 ab 2.77+0.62 a
Pio 11.90 +4.11 ab 2.77+0.52 a
P oW 9.51+£0.33 ab 2.86+1.40a
PioS 10.85+0.93 ab 2.13£0.36a
PyoF 879+ 1.11 ab 2.68£0.21a
PoH 8.57+2.02 ab 2.32+032a
Pis 1491 +6.13a 2.88+0.49a
PisW 12.72 £ 2.06 ab 236+134a
PisS 1427+577 a 241+1.78 a
PysF 11.62 +5.83 ab 2.54+£021a
PisH 13.40+4.50 a 245+0.14a
CK 5.28+047c¢ 1.43+0.52b
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Table 4 Maize phosphorus utilization under different treatments
fb ¥ MR 2 B 2R 2 (kg/hm®) BRI AR
eV Ly FFRL L7 BENEFI BEIERERCR BRRAE T BRI R
(%) (kg/kg) (kg/kg) (%)
Ps 350+1.13ab 3.09+0.73a 14.11 £3.38ab 20.70+5.23a 1091+£6.97a 5.44 + 4.84 de 88.55+4.84bc 68.31+£0.92a
PsW 3.50+0.26 ab 2.57 = 0.40 ab 13.69 £ 0.38 ab 19.76 £ 0.12 ab 9.64 £ 0.16 ab 8.13 +£2.40 be 91.24+2.40b 69.32+£228a
PsS 3.46+0.74ab 2.44+0.10ab 12.98 +2.16 ab 18.88 £2.52 ab 8.47 +3.35 ab 19.12+ 424 a 102.23 +4.24a 70.22+17.85a
PsF 4.11+0.83 ab 2.81 £0.43 ab 12.95+4.05ab 19.87 £5.20ab 9.79 + 6.94 ab 16.28 +7.97 ab 99.39+£7.97a 69.23+£28.07a
PsH 3.71+090ab 2.63+0.30ab 15.16+1.37a 21.51+040a 11.98+0.54a 1.89 + 1.84 ef 85.00+1.84c 70.44+533a
P, 470+120ab 3.22+047a 13.97+1.63ab 21.89+2.53a 6.24+1.69 bc 7.26 +3.19 be 48.81£3.19¢ 63.92+429a
P, oW 3.82+0.86ab 3.15+0.45a 13.75+0.58ab 20.71+0.28 a 5.46+0.19 bc 9.40 +5.29 be 50.95+529de 66.40+3.62a
PSS 597+286a 329+036a 11.87+1.47ab 21.13+3.98a 5.74+2.65bc 10.25 +1.22 ab 51.81+1.22de 56.82+6.55b
PoF 4.61+182ab 3.17+045a 1452+1.44ab 2229+2.40a 6.51 +1.60bc 10.42 + 1.50 ab 5198+ 1.50de 65.23+4.16a
PioH 3.41+1.39ab 2.87+0.49ab 14.58£5.04ab 20.86 +6.39a 5.56 +4.26 bc 14.27 £ 1.06 ab 5583+1.06d 7548+40.39a
Pis 3.54+1.08ab 3.02+024a 1240+3.52ab 18.96+2.69ab 2.86+1.20d 470 £1.19 de 3240+ 1.19 fg 68.08 £29.06 a
PisW 337+0.11b 2.99+0.08a 12.52+2.26ab 18.88+2.31ab 2.83+1.03d 0.79+£0.55f 28.49+£0.55g 66.67+12.73 a
PisS 4.18+1.53ab 2.75+0.78 ab 13.90 + 1.56 ab 20.84 +2.43a 3.70+1.08 cd 6.07+1.39 cd 33.77+1.39fg 66.80+3.34a
PisF 3.13+£040b 2.71+£0.51ab 15.07+1.79a 2091 +1.83a 3.73+0.81cd 7.00+ 191 cd 3471191 f 72.77+13.93 a
PsH 3.06+1.17b 2.87+0.16 ab 14.62 +1.65 ab 20.55+0.70 ab 3.57 £ 0.31 c¢d 7.08+£2.47cd 34.79+£247f 71.06+6.18a
CK 261+1.28b 1.86+0.07b 8.06+0.54b 12.52+1.16b — - - 5726 £9.95b
Pio 7K T LA PoH ZbFRE =, Pis ZKE TR DL PysH AbEE LIRS TN

. BERIBRFEEAE 57.26% ~ 75.48%, Ps. Py fll
Pys 7K R BER BRI E5M 69.50% . 65.57% Fl
69.07%, Hr, AKFEBEAKFET PsH, P oH fl PisF 4k
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Fig. 2 Maize agronomic characters at harvest stage and yields under different treatments
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HFHTHE, 5% CK AEBEHE N 6.52% ~ 34.78% #il
11.54% ~ 42.31%. B A0 RN A= 9 o ol 2 791 i e 3 34
FORTURE R, B CK ARER A I 31.15% ~
40.52% F121.81% ~ 60.02%. Jifti B 1 XF 71 4 25 A5 A%
AR, N R SR R R N . CK
bR B AICN 22.09 g, 4% E it A ) o i R
FIAL T R FE K CK AR N 31.15% ~ 40.52%. CK
AFRF AR, K 5 233.25 kg/hm?, 4% B E O A= 9
J R R AL B PR A CK AL B = 21.81% ~ 60.02%
24 ARELETIEMREERE=RUNESTEN

X 16 b PR - PR bR . W R HARRAE AL
FARWAGARHEAT E 530, 453 U RHIEE
(F5). IESATH, 1~ 2 6 FRUIHIERE(E S
A 6.992, 3.298. 2.854, 2.607. 1.648 Fil 1.254,
TR 32.963%.15.707%.13.591% .12.413% .
7.847% F15.971%, RFTIRRF N 88.491%, T 4HE
% I BRI A5 B, AT 5T rh 4R BT 6 4 F U1
BN LRV -

%5 TRUERERS HH

Table 5 Principal component analysis of different indicators

Wy EILGERRORE SRR J7

Bt rEEaL R L TEESK 2R

(%) (%) (%) (%)

1 6922 32963  32.963 6922 32963  32.963
2 3298 15707  48.670 3.298 15707  48.670
32854 13591 62261 2.854 13.591  62.261
4 2607 12413 74673 2.607 12413  74.673
5 1648 7.847 82520 1.648  7.847  82.520
6 1254 5971 88491 1254 5971  88.491

16 AL EA R 55150 WAL 3804 A

4.00
3.00

-~ 1.00F

K

2 1 []
= 0.00

Hmm

N, A AR A 1R HEIF AR PoS>PsS>
PsF>P,H>P,F>PsW>P5S>PsH>PsF>P(>Ps>P;W>
PsH>P,s>PsW>CK, it Py S AbHZEA 0N
1.255 1, CK ZbHZRE13 /0 Ri%-3.470 2.

3 g

30 WBEREEMRERFAINEZT L FEZEUS

(Ed=0p- A

A TR R R E R A BB RPERER
FERER, FIEAE AL AT LA 1 R S0k
B, IR AL, R IR LB A R T
TEUIR R AR R T, 24 st sk R &)
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Fig. 3 Composite scores of principal components
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