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Phosphorus forms and availability in soil profiles of typical tea gardens in Guizhou

WANG Yuan, SHU Yingge', ZHANG Zhongliang, JIA Kuankuan, REN Minghui

(College of Agriculture, Guizhou University, Guiyang 550025, China)

Abstract: To understand the availability of phosphorus distribution in soil profiles of Guizhou tea gardens, the forms and availability of
phosphorus in soil profiles of typical tea gardens in Guizhou Province were studied using the phosphorus classification methods of Bowman—
Cole and Chang—Jackson. The results showed that the proportion of inorganic phosphorus in the soil profiles of tea gardens was 52.19%-
68.99%, with aluminum phosphorus (Al-P) and ferrophosphorus (Fe—P) as the main contents of 44.52%-51.51% and 28.19%-36.40%,
respectively. The organic phosphorus was mainly composed of moderately active organic phosphorus (MPo) and moderately robustness
organic phosphorus (MRPo), accounting for 44.26%-60.98% and 22.00%—-27.99%, respectively. The sources of available phosphorus in
different layers of the vertical profile of soil corresponded to different phosphorus forms. The active phosphorus sources of available
phosphorus were MPo in 0-20 c¢m soil layers, AI=P in 20-40 ¢cm and 80-100 cm soil layers, and MRPo in 0-60 cm soil layer and 80-100
cm soil layer was the important transformable phosphorus sources. The potential non—active phosphorus sources were calcium phosphorus
(Ca—P) and highly robustness organic phosphorus (HRPo) in 40-60 c¢m soil layers. Closed storage phosphorus (O-P) was in 60-80 cm
soil layer, and HRPo was in 0-40 c¢m and 80-100 c¢m soil layers. The contribution sources of highly active organic phosphorus (LPo) were
Al=P in 0-20 cm soil layer, Fe=P in 20-80 cm soil layer, and HRPo in 80-100 cm soil layer. More attention should be paid to the
distribution and availability of phosphorus in tea garden soil so that it can be utilized efficiently.
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Figure 1 Distribution map of sample points in the study area

AR I, BT B 1 A 0.149 mm F1 2 mm PH A B A% 19
ai L 2% 3SR
1.3 MEFE

3 pHAE R HZR K IR $E (LK R 1:2.5)
AN S, A HEAT HL T (SOM ) SR FH 51 46% iR 4 5
PR, 1 B84 (TP) SR HC104—H.S0. — 2 11 fift
U AT R (AP) 2R FH Bray BESIE - HERE
SN E TR

TR AT AR Jackson TCHILE 43 2 7 TE O 2 AR HE T
PLIEIR £h 5 b IR AR R 255 25 e M4 o ik ] o
e 53R M - B O AL 9 43 9 v SR (AL-P) i ]
1.0 mol * L' NH,F #110.5 mol - "' NH,F (pH 8.2) #4772
P2 kW (Fe—P) 811 0.1 mol * L' NaOH #1 1.5 mL H,SO0,
PEATIR R A& B8 (0-P) (i FH 0.3 mol - L ¥ R 4
FINa,SO0,~NaOH E[FEHE , B 10 mL H.S0.: HC1O,:
HNO; (1:2:7) 12 42 ; 45 # (Ca=P) i J§ 0.5 mol - L™
(0.5H,S0.) =42 5 M ICHLEE (Pi) Ry 45 ToHLBEEH 53 2 il

Bowman—Cole 3 HIL1 43 2 22 AR B + 345 AL
Tl 5 TR A 8 22 S5 P9 I A 17T 2 1B AT BILBE o0
2 AT HLBE (LPo) # 1 0.5 mol - L™ NaHCO5(pH 8.5)
T4 s TP AR TE A LTS (MPo ) fd 1 mol * L™ HaSO. %
— 386 —

FEE A BN 0.5 mol - L™ NaOH ¥ fiff 1) i 124 5 vh 45
SEVE WL (MRPo, 76 pH 1~1.5 I AN % A5 1T 3 #4356
o3 R W) s R e A HLBE (HRPo, pH 1~1.5 &
Az TUTE A8 78 70 5 R 9% ) DU 46 5 0.5 mol - L' NaOH i
T4 BA YL (Po) & A HLBELH 43 Z Fil
14 HiRAES ST

K Microsoft Excel 2010 X 52 56 i 4 i 17 4% B
Geit, i AreGIS 10.2 47 W58 DXCRAE R AL B 9 22
il , fd F IBM SPSS Statistics . [K & 7 22 43 1 (One—
way analysis of variance ) H7 [} LSD 1 5 56 + S8 AN ] 1)
AT 2 UK W 2R e Wi 20 73 22 [A] 7 P<0.05 7KF- | 11 22 5%
B &, FEd F IBM SPSS Statistics 25 i#F 17 Pearson
0 % 1 4> M (Correlate Pearson) A1 3 42 43 #i1 (Path
analysis ) #fi € &N L2 RIMA MBS S AR
I P S IR
2 EHR5SMH
2.1 AEHTEE TR ST

F1 P 2 A, #E 0~ 100 em )22 + 884530 1 22 (0~

20.20~40.40~60.60~80.80~100 cm) {1, S TG HL#E &
B S Y ) 43 B 52.19% . 66.08% |

http://www.aed.org.cn



FIH, A5 - SN SRR bl ) e P S oA

2023438

68.99% .60.58% .54.39% . TE45 THUESBER B, A
[F] 1-)J2 Ca—P & 5t AH L T HAWICHLBHE S5 AR,
TE 0~100 em - 58 £5 FTH 2 11 34 5 /2 430k 28.73
27.75.24.25.27.17.29.21 mg-kg, {H4 1 2 W] T . 3%
225t Al-PJE L IETOALBERY £ 24145, 7F 0~100 cm 1=
338 45 T THT 2 RS- 8 B 1R A3 ) o S TE PR Y 44.529%
46.09% .51.38% .47.34% .51.51%, % L )2 0] JC i % 2%
5o Fe-P &iAE 0~100 em Tz 85 A 40 0] 5
Jo AL B & i 1Y 36.40%. 33.83%. 30.10% . 30.55%.
28.19%, 5% T 1E 0~20 cm + )25 20~40 em + 22 [H]JC
2 FAh 2k a2 S B . O-PHRIEL
BAHImEh R EER
22 AEHEEBNBEER S

7% bl - HER [ T2 A AL S RE W 3, 78
0~100 cm 34 2 A HLBE RS & 200 i HIERE R
B 1Y 47.81% . 33.92% . 31.01% ., 39.42% ., 45.61%.
LPo 7£ 0~100 em 384 #1117 (49 1% 1 A LG T oA AT
PLBEIE 25 24w A% , 43 %1 4 7.32.6.18 .5.39.6.33.,4.91

mg-kg ™, bR T 80~100 cm 1 )24, HAh A2 M J0 8 3%
# 5 (P>0.05) . MPo 2 3245 2 b % i fe = 1 A AL
Wl 4y, 75 0~100 em 4= 38455 12 o 3 40 o B
A LB 44.26% .50.35% .59.21% .60.98% . 53.98%,
fHER T £ 40~60 cm 122 5 80~100 em 2 A 7E b 2%
22 550 (P<0.05) , 78 A ) 1 2 2 8] TG 2% 22 5.
MRPo 7E 0~100 em 1= 34 2 19135 & 54000 o5 B
HLBE Y 27.99% . 27.86% . 22.00% . 22.54% . 27.89% , {H.
4 T 7E 0~20 cm 12 5 80~100 em 1 )2 A7 B 35 2%
SAM(P<0.05) , HoAh 2 Z B o E 22 5. £+
)2 HRPo % L 7E A HLIE L 73 LK T MPo,
23 TEFYBSARIEESBMAS SEMNHEXMN
A BT R e - R TS AR KR
V7, 8 a0 b R4S F T2 AN RDE S 2 o 5 A 3k
ZIE ARG AT (R D R B, TR EMEE RS
A R A A AHTE . 0~20 em 1) B MPo
554 80k (AP) F7E 2 25 AH G, T 5 LA i B S 4
KA I 2, SR AS B 22 )2 4 1% MPo A3 & ey, HL

OAI-P EFe-P 1 0-P K Ca-P
400 a .

g 320 S 1

e
2 20 b
e 5 o0
B2 2 60}

é a

~ 80 2/2 a

0
0~20 20~40 40~60 60~80 80~100
+ )2 Soil depth/cm

Al-P R ; Fe—P N BRHA ; O—P A 25 A58 5 Ca—P O o AN [v] L3 T2 6] #9/ N 7 B 2R il — B 4L 20 9 22 52 .35 (P<0.05) o Tl
Al=P, aluminum phosphorus ; Fe=P, ferrophosphorus ; O=P, closed storage phosphorus ; Ca=P, calcium phosphorus. Different lowercase letters for the same
phosphorus component indicate significant difference among soil profiles at P<0.05 level. The same below.

2 ARTFRAIERESLNBES SR

Figure 2 Contents of various inorganic phosphorus components in different soil profiles
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Figure 3 Contents of various organic phosphorus components in different soil profiles
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Table 1 Pearson correlation of phosphorus components in soil profiles and available phosphorus

L2 R
Soil depth/ Phosphorus ~ Fe-P O-P Ca—P HRPo MRPo MPo LPo TP Pi Po AP
cm components
0~20 Al-p 0.052 0.048 -0.235 0.321 0.564+%* 0.135 0.409*  0.759**  0.810%** 0.485°% 0.186
Fe-P 0.165 0.022 0.102 0.049 0.175 0.193 0.462*%  0.590%%* 0.17 -0.044
0-P -0.132 0.303 0.115 0.288 0.239 0.376 0.311 0.356 0.197
Ca-P -0.099 -0.278 0.218 -0.288 -0.096 -0.102 -0.063 0.296
HRPo 0.247 -0.004 0.327 0.525%%* 0.36 0.5937%%* -0.299
MRPo 0.392%* 0.157 0.680**  0.470%* 0.764** 0.188
MPo 0.169 0.5287%#* 0.278 0.705%%* 0.454%*
LPo 0.460* 0.444%* 0.354 0.059
TP 0.908#*  0.843%* 0.216
Pi 0.5397%%* 0.196
Po 0.182
20~40 Al-P 0.27 -0.147 -0.124 0.314 0.295 0.337 0.294 0.716%*%  0.770%* 0.465%* 0.387*
Fe-P 0.241 0.059 0.294 0.411*%  0.592%%  0.416%  0.791*%%  0.764%*  0.672%%* 0.166
0-P 0.416%* -0.085 0.061 0.152 0.081 0.247 0.301 0.097 0.042
Ca-P -0.029 -0.28 0.281 -0.314 0.076 0.132 -0.041 -0.158
HRPo 0.279 0.103 0.399* 0.446* 0.342 0.539%%* -0.13
MRPo 0.141 0.399*%  0.581**  0.404* 0.7817%%* 0.238
MPo 0.02 0.665%*%  0.595%*  0.652%%* 0.054
LPo 0.444%* 0.406* 0.417* 0.343
TP 0.960**  0.860%* 0.298
Pi 0.683%* 0.344
Po 0.15
40~60 Al-pP 0.041  -0.007 -0.303 0.181 -0.091 0.031 0.202 0.496**  0.733** 0.040 0.285
Fe-P 0.4927%* 0.196 0.780%* 0.346 0.206 0.554%*%  0.704%*  0.684** 0.455% 0.298
0-P 0.344 0.418%* 0.463* 0.006 0.2220 0.449%* 0.470* 0.253 0.170
Ca-P 0.109 0.141 0.185 -0.251 0.123 0.011 0.201 —-0.531%**
HRPo 0.410%* 0.23 0.403*  0.727*%%  0.646%*  0.539%* 0.138
MRPo 0.336 0.053 0.5237%#%* 0.218 0.664** 0.303
MPo -0.188  0.612%%* 0.149 0.896%* -0.223
LPo 0.306 0.478% -0.005 0.513%%*
TP 0.841%%  0.794%* 0.226
Pi 0.339 0.371
Po -0.023

T FIRAE 0.01 K- CBUR ) AHSGHE .25 5 #3878 7E 0.05 KCF CRURDAHSCHE .25 Rl

Note : **indicates significant correlation at a level of 0.01(two—tailed) ; *indicates significant correlation at a level of 0.05(two—tailed). The same below.

— 388 —

http://www.aed.org.cn



FIH, A5 - SN SRR bl ) e P S oA

2023438

ZR1 ARTEINHESHRAS SHLBELN

Continued table 1 Pearson correlation of phosphorus components in soil profiles and available phosphorus

+ )= S
Soil depth/ Phosphorus ~ Fe-P 0-pP Ca-P HRPo MRPo MPo LPo TP Pi Po AP
cm components
60~80 Al-pP -0.189  -0.175  -0.549%* 0.115 0.291 -0.029 0.263 0.515%*%  0.609%** 0.162 0.786%*
Fe-P 0.535%%* 0.317 0.319 0.296 0.518%** 0.304 0.680%*  0.631%*  0.610%* 0.105
0-p 0.409* 0.397* 0.067 0.349 0.342 0.489%* 0.463* 0.420% -0.021
Ca-P 0.06 -0.221 0.373 -0.065 0.010 -0.063 0.175 -0.468*
HRPo 0.288 0.055 0.145 0.463* 0.393%* 0.502%%* 0.034
MRPo 0.117 0.144 0.527%+* 0.422% 0.628%* 0.299
MPo 0.299 0.573%%* 0.419%* 0.776%%* 0.053
LPo 0.488%* 0.480* 0.375 0.413*
TP 0.967**%  0.809%*  0.570%*
Pi 0.632%*  0.663**
Po 0.204
80~100 Al-pP 0.024  -0.226 -0.354 0.133 -0.015 0.155 0.263 0.682%*  0.763** 0.123 0.624%*
Fe—P 0.070 0.083 0.306 0.252 0.115 0.337 0.640%*  0.628** 0.299 0.018
0-P 0.112 -0.072 -0.096 -0.220 -0.334 -0.031 0.061 -0.204 -0.262
Ca-P -0.144 -0.25 0.202 -0.079 -0.127 -0.118 -0.074 -0.284
HRPo 0.519%%* 0.242 0.523**  0.502** 0.260 0.716%* 0.377
MRPo 0.113 0.143 0.378 0.090 0.758%%* 0.096
MPo 0.509%#* 0.417* 0.174 0.681%* 0.457*
LPo 0.4997+* 0.342 0.539%%* 0.397*
TP 0.921%*%  0.591**  0.539%*
Pi 0.229 0.448*
Po 0.418%*

T RIRTE 0.01 K COUR) RSP .35 5 #3878 TE 0.05 KF- OWUR ) AR R 25 . T Tl

Note : **indicates significant correlation at a level of 0.01 (two—tailed) ; *indicates significant correlation at a level of 0.05(two—tailed). The same below.

FHICHE BT TR I B AT Z B 52 28 3R O i
HEHRILEIATEA N . BRSPS BRI
AR A A5l 1) ) ik ELE AN (BBl AR R
B0 A2 DR 30 g At B8 2R DR 1T ™ A A 28 () 42
AR ZH0) PR, T 3 79 3508 4 1 AR 50D B 7 A 2
FREU, NN 2R R AU A B 2R IR A o Y
PRA DTHRAR B (6 2)

1E 40~60 cm )22, Ca—P XA 2005 0 B M 42 &
BN-0.612, F B R G800, Fe—P il i3 Ca—P Xt 45 %50
F4) 1) 425 38 42 R 40 —-0.120, H. Ca—P 545 S0 19 HH 6
PE 5 B0 B 2K F (P<0.01) , a2 Rk, W
Ca—P J& 40~60 cm 1 )2 T A R0 I EBE IR . 72
60~80 cm 1-)22 , Al-P XA RN H A8 R ECH 0.836,
Fe—P i 28 Al-P XJ A 20 i) 0] 42238 12 R 20K 0.158,
Al-P 543 5500 (14 A0 5 P 8 B4 S 3 7K S (P<0.01)
Ui 60~80 em - )25 A A7 &50Rk Y B BRI 2 AL-P.
1£ 80~100 cm )2, AI-P X A7 25 i A8 B 5842 R ECH
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0.567,, MPo il iz Al-P X A7 50 1) 18] 42 38 42 3 80k
0.088, H. Al-P 543 Ui 1 #H OC 4 15 21 4 I 2 K
(P<0.01) , Pt Al-P J& 80~100 cm + )22 + 34 &0 1)

3 iFig

3. AEHEEMERSS ST

& i Bowman—Cole A L0 53 9% J7 1 5K <7 A5CFN
Jackson JCHL#E 73 9 )y 12 4 B 38l 22, X Ml 4
RIS 3R A T R 9 . FETCHLBEH , Al-P
S IR PR ) % R T IR B ARSI Y
TR R SR A AR SC R 3, AT A 1 40
PEBES, ARG R R FERE B 0~100 cm F2 1
HEE 2, IO A Y
52.19% .66.08% . 68.99% . 60.58% . 54.39% , 1t B ¥ 4%
Bel o, TCALEE i ek S 0 it Bk
PN Z H R, Fe—P 1 Al-P J& 3565 1 0
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Table 2 Path analysis of phosphorus component in soil profiles and available phosphorus in soil

+2 (525 AT XA BRI R Ii1] #2238 £ 22 £ Indirect path coefficient
Soil depth/em  Dependent variable Factor Correlation coefficient Direct path coefficient Cael® Fe-P Al-P MPo
40~60 AP Ca—P =0.531%** -0.612 0.082 — —
Fe-P 0.298 0.418 -0.120 — —
60~80 AP Al-P 0.786%* 0.836 — -0.050 —
Fe-P -0.021 0.263 = 0.158 =
80~100 AP Al-P 0.624%* 0.567 — — 0.057
MPo 0.457%* 0.369 — — 0.088

1 T AL BB Pes-00=0.392 , Peeo-0=0.417 , Pes-10=0.467 ; TR 5 R240-60=0.846 , R%605=0.826 , R*0-10=0.782.,
Note: The coefficient of residual diameter Pes-0=0.392, Pee-50=0.417, Peso-100=0.467. Coefficient of determination R%i.60=0.846, R%-3=0.826,

szl>~|on:0.782.

BLBE Y F2 2220 53, 43 5] o7 - H ) T S e ALl 5 1 Y
28.19%~36.40% . 44.52%~51.51% , 5 [ w201 BT 5%
ZERTR, AT 2 i T KRS - & - R S R A
FE 22 5, KR o A SRR A SR Ak i
Fe—P % 5 i , 1 AWF 9 X 1 28 8, & A 2% I
AT FR M PR EE 1 Fe—P AL AL-P S35
HoAth 502 AR B, 222 B LB 43 5 B i
{HER T Fe-P HAT I 25 22 5740 (P<0.05) , FoAth 1 oL
BEEATC R 2 5, 5 AT B — 3

TEA B, + 30 LPo Al MPo J& T4 5 8 L 7]
Bl A P ORI BT A5 AR P g R, 7E
T R, MPo 25 80, A 135.11~153.56 mg - kg™, #E
0~100 em )22 351 1T )2 H 1) MPo 75 it 5 B PLE
B2 H B AE 44.26%~60.98% 2 [8] , MPo 1E 4% 1)
TAT Y HE A28 A6 AN K. MPo 5 0~20 em 1 /2 ) MRPo
FAHK(P<0.05) , 2 T 1 MRPo 22 K A= 16 AL, 10 161
B B MPo 4k, , iX 5 F AR AR SE WS i v S TG A
ML A 254k —%L . MPo 55 20~40 em 1 )2 1 60~80 cm
121 Fe-P HA MR E AN (P<0.01),20~40 em +
JZH160~80 cm + JZ ) Fe—P J& MPo B AL 1 H B 4%

LPo 3% 75 3 301 T vp &5 4 (U0 4.91~7.32 mg -
ke ABFESS L2 T A AR, LPo 55 0~20 em £ )2
[ Al-P 5 5 A0 (P<0.05) , 133 LPo 3853k [ % )2
+ 3 Al-P. LPo 5 20~40 cm 1 )2 A9 MRPo, HRPo J%
Fe—P &2 I EHH K (P<0.05) , {05 Fe-P A 5C R EUR &
13 LPo FE3K H Fe-P, LPo40~60 cm + /2 HRPo
52 M 56 (P<0.05) , 5 Fe—P A7 16 W (2 35 A1 & 1
(P<0.01), 3 LPo £ %K H Fe-P, LPo580~100 cm
() HRPo Fll MPo {7 1 #% &} 3 #H 56 ¥k (P<0.01) , H 5
HRPo 1% 28U 5 , 138 LPo %3k [ HRPo, A HF
TR LPo 2y RAE W 5 | AN, a5k 2 - 38 R v
— 390 —

Al-P Fe-P X HRPo & A g ZE W IS o A HLIEZH
A3 RERR I MPo>MRPo>HRPo>LPo , 514 [
SEINF A HLBE B IE 48— B, 5 W R E I ST 4
A5, X B 5T KRR Z T, 4bF b i
P, H 3R )ZFRALTE W 1 5 3R A3 fife B b o e IXUA ki
VS AE RS2 W 2SR 2R 4306 & TR IR FANG AT TR S A
PLER ", {2 i 1 3 A1-P . Fe—P 35 1k LA K & B R
T8 ) TR O 1 B R 1 3% 1 A T A5 1 MPo Al
MRPo K TE i, .
32 1B EREEVBMEESERBMEX
HRBHMHE

fE g B Z b, A e S LR )=
BRIE A Z RILEA AR A St . B RUwEA 3ot o
IR A 0~20 em + )2 A MPo(P<0.05) ,20~40 cm 1
JZ 1) AlI-P(P<0.05) ,40~60 c¢m 1 JZ Y Ca—P Fll LPo(P<
0.01),60~80 cm + JZ ) AI-P TP 1 Pi(P<0.01) , 80~
100 em + 21 Al-P I TP(P<0.01), HI&BERIEES
Tt 10 25 S5 R 2R 2 40 A M R AT, LR 2R AR OGP A
BT A R 5 47 i 4 A8 45 B T 5 0 1 18l 24 Ak 1k 1 ot
R, O 40~100 em -85 10 45 )2 BE R T ST AR
AYHT AR B I AH DG R B Bl AR R B R A
FEOT R el A 3 A R S B AR A A (R 2)
A bR G, LEART 12 B AR 4 %
5t ,Al-P Fe—P . Ca—P MPo #{ £ Tk, &1} 40~
100 em AS [a] 4 38 351 17 )2 X6 - 8 200 ot ik 4 K )
BRI,

TE 40~60 cm +JZ2 1, Ca—P J2& %t A7 R W 5 R e K
IV AE TR , 7 25 el fR 1k - 48 rp , Ca-P R ZEDI A
B SR AR Caio—P KA RPE AR X AR Y Cas—P AFA7E,
[F#] B} 43 Cano—P Fl Cas—P [1] Car—P 54k, 8 A AT HE S
ZER IS A A IR, 7E 60~100 em £ )2, A1-P
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SR O T R R R S M AL A et 1
IR AT DA 8508 i s v 4R R R AR S A v
BRI IneY PR T T L AL-P A RO,
Ah, Al-P 55 60~80 cm - ]2 i) O—P A7 764 {2 3 67 A ¢
(P<0.01), BAHAIZ 2 O-P A 8 HAIK , {H 0-P 5 Al-P
FAEME AL X % . HRPo 5 20~40 cm 1 )2 Fil 60~
80 cm 1 JZ Y LPo TP J Po #H5¢ , 55 20~60 cm 1 JZ Fil
80~100 cm + 2 (1) TP Fl Po & Wt B & 1F A 3¢ (P<
0.01) , % ] HRPo 5 LPo . TP J% Po 17 7E #H 1.5 1k 5%
2, IR SE A A5 HRPo I A B FE BB EY, P
TSI 5 3 W ORGSR A A B v IR AL
PE o MRPo J2 4 38 A B (108 BILBE , AH DG 43
Hra& I H 5 0~20 em 219 Al-P F180~100 cm 1 )3
) HRPo 5 2. 2 IE A 56 (P<0.01) , 5 20~40 cm 1 210
Fe-P.40~60 c¢m 1 JZ ) O-P Fll HRPo i # #H 3% (P<
0.05) , %W MRPo 7 0~20 em -+ 22 A V5 0 A 2w I
T A LAt 51 1A 2 D00 5 224 A iR, 3K [V 4 s e 1 A [
- B 12 R S AT A MEVS 1 Y MRPo & ZE TR AL, 3%
8 Ay T AT RO AR X s B A T4 R i
R,

4 g

B 4 MR 5% el it K - 498 ) T (0~100 em) R
O3 A EEERIUA LN RHE

(1) - e S ICHLeE & it b ek S i T
51°h 52.19%~68.99% , H. 135 i AL A LA Al-P
FIFe—P Ry 3=, 435 o5 S TCHLEE 2 2 19 LU ) hy 44.52%~
51.51% F1128.19%~36.40% ; 35 143 HLBE LA oP 4515
P LB o SRR A AL T, 0 o R L
B K 44.26%~60.98% F122.00%~27.99%

(2) 3 e 1) 10 %2 oA A8l P DR TSR 1, T AN
[ RIEAS A 08 16 MR R AE 0~20 em 22
SEEVEA MU , 75 20~40 cm F180~100 em T /242 Al-P,
B A RO URAE 0~60 em 1 )21 80~100 em +-
2R P4 E A ML ; 40~60 em T JZE A Ca-P Fll i
Fa g YA MLIE .60~80 cm 1 JZ A O—P0~40 cm F1 80~
100 em - J2 1 iR RO 1 A WL 2 25 el - 3 v A A IR
TR 5 35 1 A HLBE = 2 TR A 0~20 em 1219
Al-P.20~80 em 1 )2 Y Fe—P }% 80~100 em + )2 1 5
FROE A LB
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