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Reduction Effect of Reduced Phosphorus Fertilizer and Combining Organic

Fertilizers on Phosphorus Loss of Purple Soil Sloping Field
HAN Xiao-fei', GAO Ming'* , XIE De-ti', WANG Zi-fang', CHEN Chen’

(1. College of Resources and Environment, Southwest University, Chongqing 400715, China; 2. Institute of Agricultural Resources
and Regional Planning, Liaoning Provincial Development and Reform Commission, Shenyang 110034, China)

Abstract: In order to better understand the effect of reduced phosphorus fertilizer and combining organic fertilizers on phosphorus loss
of purple soil sloping field, three rainfall-runoff events were monitored using field runoff observation method in the purple soil sloping
field in 2014. There were six treatments in this research, including optimized fertilization (P), optimized fertilization + pig manure
application ( MP) , optimized fertilization + straw return ( SP), optimized fertilization which was reduced by 20% + pig manure
application (MDP) , optimized fertilization which was reduced by 20% + straw return (SDP), without phosphate (PO). The results
indicated that the interflow was the main pathway of runoff for purple soil sloping field. The average contents of total phosphorus ( TP)
and the phosphorus loss load of overland flow were all much higher than those of the interflow. The overland flow was the main pathway
of the phosphorus loss load for purple soil sloping field. Reduced phosphorus fertilizer and combining organic fertilizers had a significant
reduction effect on phosphorus loss of purple soil sloping field. Compared with the treatment P, the average content of total phosphorus
on SDP was reduced by 57% and that on MDP was reduced by 48% in the storm rainfall. Combining straw was better than pig manure.
The average contents of the phosphorus loss load of typical rainfall changed between 0. 01 and 0. 26 kg+hm ™. In different fertilization
treatments, the average contents of the phosphorus loss load followed the order of P > MP > SP > MDP > SDP > PO. Reduced
phosphorus fertilizer and combining organic fertilizers had a significant reduction effect on phosphorus loss of overland flow, but
increased soil phosphorus leaching for purple soil sloping field.

Key words:reduced phosphorus fertilizer; combining organic and inorganic fertilizers; phosphorus loss; overland flow; interflow
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Table 1  Basic physical and chemical properties of the tested soil

. HHLB 2R S el R A AR yye]
P /g-kg™! /g kg ™! /g-kg! /g kg ™! /g-kg™! /g-kg™! /g-kg™!
7.04 8.75 0.76 0. 68 10.9 40.3 18.29 71.39

RIS/ N X BE 15° (5800 B 2 X B L33
B A /NX R 32 mz(jﬂiﬁ 8 m, Tt 4 m), M
SHARVE T ). /N Y JR) FH R 480 8, 22 180 K e 8% 1)
FE S8 B T, )R A4 /N DX G 38 168 A48 A R 8 v 3t 4
T, WS IR AN ST K, A AR SR
BW ., RS, AR AR A 1.5 m x
1.2mx1.0Om, &N 1.8 m*, W N %2 Hid KN
TSR, F A3 b 2 48 i A rp i K . /N
DX 57K th 22 [] RV 3 78 3% 427 , Y A S /N X
77 A T b 2R A T R v R 43 ) 5 R X R 1 B K
. GG DXRPRE 2 Ay 5% 0 - 5 Y g < A&
INZE-H KT FAERR. RPN R AR R it 15 6 4
AhER 3 RERE . OANHBEIE (PO) ; @11kt At
(P); OMALHEAL + FEFFE H (SP) ; @Ikt AE +
XAV (MP) ; GOkt 18 &2 2 B X 20%
+ f5FFIR H (SDP) 3 @4 Ak it A & VB 2 2590k 20%
+ AN (MDP) . ARt AR S 4 8 24 b
FRFHEAE AL & (4 1 hm® JiH N, P,0; .
K,0 73920 188, 90, 150 kg) , Herp 30w E | 4PHE
F11/3 BHEAE MIEAE T 2014 4£4 H 1 HH, A
MO 3 HAAEAE RS R R A 72 2/3 AR
YERSE ARy 91T 2014 4E 5 H 12 HA12014 4£ 6 H

17 Hjiti FH. A3 A pE A it AT 2 0l 0 20 209 2
MR W . B S A D D 20% . A5 A B
BT AR, W RTER AR R R e B R IR R (&N
46.4% ) . i BERRES (% P,0, 12% ) . FAALE (&
K,0 60% ). Ab¥irh M UK IEAHUIE (I L0t
— AR P REEFRITTREA . B, B
SR N 1.34% . 1.3% . 0.8% , Jiti [ & & 4F
22500 kg-hm ~*; S AURAEFFIL W, i EFHRTR
FEYPTAM N, P05, K,0 515125 0.49% | 0. 18%
0.75% ,Jiti [ & F:4E7 500 kg-hm 2. A HLAEAE K JiE
NES+HGRAHAMH. B EKTF 2014 44 9
H3%, BATIE } 40 x 150 em,8 A 7 HUk3E. HE
FH i) 45 B4z R Y AL 45
1.2 FEACRAESME I H K5k

2014 4ERIZE 5 ~ 8 H R IRFETT = i S8/
X AR A A R | BT A S I AR
KL FR AR R R R K R SRS b PR RE R TR
57, FZE AR 1 1) B B8 A St v AS TR IR B 22 A
IRA7KHE 500 mL, IR 11 S50 2 A 4°C oK IR AT,
J£5 48 h NIEMA BTN E.  FHHET 00 20 Y
BEUHURE J5 #0H  N ART R YD HE RS e g (S T
WREM . B8 S B st A e W & —1,



2772 EZ

Fl 37 &

Ay,
=

SRR & IR A 61 IR T BN
HE604. 5 mm. AR R 9 EE AR G 461 YK
FREF AR T 6 Yk, RF 4 I, 2T 2 I, ARk
OB/ IR . REB 237N TR R T P A AR ™ A
TG0 5] R A 3] 1 A I FIE R I 10 YA REL
i, WEFELIRTZR 3 AL REF (5 A 10 Hp
M, BEFR R 18.9 mm; 7 A 11 H 2, FErM & 71.9
mm; 8 A 9 H KM, M &E 42. 8 mm) N & S HFFEXT
% JKFE S M 48 45 R S 8 (total phosphorus, TP) |
ST (total dissolve phosphorus, TDP) | 1] Jz.
N AETCHL#E ( molybdate reaction phosphorus, MRP) |
Wik AW ( particle phosphorus, PP) | W P45 AL
(dissolve organic phosphorus, DOP). L I #g#54% &
BRIETT I 0T TP SR H,S0,-HCIO0, T i, 1
BRPLH Rk, TDP R H 2 0.45 pm JEREILIE,
H,S0,-HCIO, THf# , S8 b (A k; MRP SR B %5
HR0.45 pm PRI IE, P (%, PP = TP -
TDP; DOP =TDP — MRP. [l 5 K HR 5 70 5ok 4
£/NX 0 ~20 em, 20 ~40 ¢cm, 40 ~60 cm +IFERE
At ISR B AR R R e
TR e 47 ¥ ST IR R A R /NN
Wy = (esuqs + cpuqy) /1 000

it':fj , WT ﬂi’ﬁﬁ(ﬂ@ibﬁ%ﬁﬁ( g'm'z) 3 Csm~ CBMﬁ
SR N X R AR U A b g S B B A kO
(mg-L_l )5 Gs qp I3 5 R/ INDX b R A G TR v i FR

PR AR E (mm) . %A Microsoft Excel 2007 .
SPSS 17. 0 47 K4 4b B, 948 £ & He %R LSD
R EMEKFE0.05).

HZRE55

p 0 W N [ 1 Wy W R T AN R A ) L

A 1 AT LU 220 SR 2 8 R o
A F K SE A2 FIR 10. 68 ~52.32 mm, Je Vb &
13.58 ~40.20 kg-km . ST & IR, &
B 53% VL L, R BRI EEm L, 586
RS | FLBEE R S K SR BN RS
IKMERER A« 5+ —on gk Y A e, 50k 26,
2RSSR 2. W =T, A B
B Hb AR TR rh AR G . W 2R M SR AR I A
KANEI AL (P) =~ AL (PO) > Akt
B + FEFFE H (SP) =~ ALHEAE + 3% 354 HLAE (MP)
~ i Ak it A 8 U A0 290 209%  + FEFF A H(SDP)
~ i Ak it NE 0 2B 0 34 0 20% + JE 2R A HLE
(MDP) K. AHUAELLFE (SP, MP, SDP, MDP)
/NI PR M A i i 2 I T AR IE (P PO ) b3
(P<0.05), &AMV, THLIEH i BE B2 W /D Ha
TRV, BRGS0 A i
RS AT R AL . R R K
FasEtE A R KR I oA HLAR A {40 £ 1
2% R 7K 6T 438w e 2k g )

2

40.00 80.00
[ — 1] . 2
3500 &3P Fh - 70.00
X732 SP s
30,00 - === MP 4 60.00
0o SDP
25.00 + =5 MDP - 50.00
o =
E —— [ it £
= 2000 4 40,00 =
2 2
2 &
15.00 4 30.00
10.00 -4 20.00
ag
5.00 bbb 4 10.00
0 ﬂﬁ%ﬁ 1 - I - Il - Il 1 e B 0
G | b ‘ WERR | i | o
o R K

Bl1 AREMEREGEEE TR RER, EFhRERENL

Fig. 1 Variation of overland flow and interflow in purple soil sloping field with different fertilization treatments
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Fig. 2 Variation of sediment yield in purple soil sloping field with different fertilization treatments
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Db Rkt RN R Rk E R R.
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®2 AEEEARXBRERMBARELSHEIE /mg-L-!
Table 2 Content of all the other forms of phosphorus in overland flow and interflow with different fertilization treatments/mg-1,~"
e e SRR 2T & i BETRRER T S
TP TDP pp TP TDP Dop MRP
PO 0.170 £0.030d  0.049 £0.011d  0.121 £0.010d ~ 0.009 £0.00lc  0.007 +0.001c ~ 0.004 £0.000c  0.003 +0.000b
SDp 0.430£0.120c  0.116 £0.030c ~ 0.314£0.031¢ ~ 0.025£0.002b  0.016 +0.000b  0.013 £0.001b  0.003 +0. 000b
HIT(18.9 mm) MDP  0.460 £0.230c ~ 0.115+0.021c¢ ~ 0.345£0.020c  0.027 +0.004b  0.019+0.001b  0.013 £0.001b  0.007 £0. 000a
P 0.790 £0.160a  0.190 £0.030a  0.600 +0.009a  0.029 £0.000b  0.019 £0.000b  0.012 £0.001b  0.007 £0.001a
Sp 0.550 £0.130b  0.127 £0.040c  0.424 +0.022b  0.036 £0.004a  0.024 £0.002a  0.017 £0.002a  0.007 £0.001a
MP 0.610£0.110b  0.165 £0.012b  0.445+0.023b  0.038 £0.001a  0.024 £0.001a  0.018 +0.001a  0.006 +0.002a
PO 0.210 £0.050e  0.046 £0.020c ~ 0.164 £0.011d ~ 0.007 £0.001d  0.005 £0.000d ~ 0.003 +0.000c  0.002 +0.000c
SDp 0.430£0.130d  0.006 £0.030d  0.424 +£0.070c ~ 0.028 £0.004c ~ 0.020 +0.001c  0.014 £0.001b  0.006 +0.001b
K (42. 8 mm) MDP  0.660 +0.150c ~ 0.139£0.050b  0.521 £0.040c  0.030 +0.001bc  0.024 £0.003bc  0.016 £0.000b  0.008 +0. 002b
P 1.120 £0.330a  0.168 £0.022a  0.952+0.110a  0.038 £0.004b  0.029 +0.005b  0.017 £0.003ab ~ 0.011 £0. 003ab
Sp 0.840£0.310b  0.160 +0.040a  0.680 +£0.037b  0.048 £0.005a  0.032+0.001b  0.023 £0.001a  0.009 +0.001b
MP 0.960 £0.230b  0.163 £0.030a  0.797 £0.063b  0.051 £0.002a  0.041 £0.003a  0.029 +0.003a  0.013 £0.003a
PO 0.170 £0.150d ~ 0.027 £0.001c ~ 0.143+0.050d  0.008 £0.000d  0.005 £0.002d ~ 0.004 +0.000d  0.002 +0.000c
SDp 0.640 £0.060c  0.077 £0.016¢  0.563 £0.050c ~ 0.032 £0.001c ~ 0.022 +0.004c  0.016 £0.001¢  0.005 +0.001b
(71,9 mm) MDP  0.770 £0.140c ~ 0.131 £0.045b  0.639 £0.039¢ ~ 0.035+0.000c ~ 0.022+0.001c¢ ~ 0.016 £0.002¢  0.006 +0. 000b
P 1.490 £0.440a  0.224 +0.05la  1.267 +0.331a  0.040£0.001b  0.030 +0.001b  0.024 £0.002b  0.006 +0.001b
Sp 0.930 £0.070b  0.121 £0.010b  0.809 +0.070b  0.052 £0.002a  0.042 +0.005a  0.035 £0.002a  0.006 +0. 000b
MP 1.090 £0.070b  0.109 £0.031b  0.981 +0.121b  0.060 £0.003a  0.042 £0.007a  0.033 +0.001a  0.009 £0.001a

1) [ FAR TR R 3R 25 T AN R /NE SR R A B 22 57 .35 (P < 0.05) , T I4)

F AR BT & R A %
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Fig. 3 Mass fraction of different forms of phosphorus in typical overland flow during rainy season
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Fig. 4 Mass fraction of different forms of phosphorus in typical interflow during rainy season
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R SV N 1 20 G 7= W0 - e =32 AT o 7
AR R

4 FroR, FOKRWK G AN [A] it AE Ab P A 558 o
(AWl FUA A0 & AR —E M E R, A RAL
R ZE R Z I 22 7B E W AR AMF. 0 ~20
em 1 )2, B & B KN RALEAL + 5% 3%
HHLUIE(MP =0.73 g-kg™") > AL e + 5 FF 16
H(SP=0.71 g-kg™") ~ Pk it N8 5 %085 40 2408
20% + WA HLIE(MDP =0.71 g-kg™ ") > 1tk

JAE (P =0.69 g-kg ') > fi it AT it 20 8% F 1%
W 20% + FEFFISH (SDP =0. 65 g-kg™') > Njifi
WAL (PO =0.59 g-kg™'). H:ff MDP, MP, SP., P
ZHEZFAEE PS5 SDP ZHERFBAEE (P
<0.05). {HZ SDP 5 SP hb B [E] 22 5+ . 3%, H.
Jite HE Ah B 55 S i gl A Ak BE 2 (0] 22 5 2k B I
JKF(P<0.05). 7E20 ~40 cm 140 ~60 cm +
2, B R A B 2 ) A B AR AN K AR
A EEZES.

®3 AREEEARTHZAEKRENHRERKAR kg-hm >

Table 3 Phosphorus loss load of typical rainfall in different fertilization treatments/kg-hm ~2

Wi T 2 b P HBFAR LA AR BT Serb i i ok S SRR A
PO 0.01 +0. 00b 0. 00 +0. 00b 0.01 0. 00b

SDP 0.02 +0. 00b 0. 00 +0. 00b 0.02 £0. 00b

(18,9 mm) MDP 0.02 +0. 00b 0. 00 +0. 00b 0.02 +0. 00b
P 0.05 +0. 00a 0. 00 +0. 00b 0.05 £0. 00a

SP 0.04 +0. 00a 0. 00 +0. 00b 0.04 +0. 00a

Mp 0.04 £0. 00a 0.01 £0. 00a 0.05 £0. 00a

PO 0.02 +0. 00d 0.00 +0. 00c 0.02 +0. 00c

SDP 0.03 £0. 00¢ 0.00 £0. 00¢ 0.03 +0. 01be

R (42,8 mm) MDP 0.03 £0. 00¢ 0.01 +0. 00b 0. 04 0. 00b
P 0.05 +0.01a 0.01 +0. 00b 0.06 +0. 00a

SP 0.04 +0. 00b 0.01 +0. 00b 0. 04 +0. 00b

mp 0.04 £0.01b 0.02 £0. 00a 0. 05 £0. 00ab

PO 0.04 +0. 00d 0.01 0. 00c 0.05 +0.01d

SDP 0.13 £0. 03¢ 0.01 £0. 00¢ 0.14 +£0.01c¢

FRT(71.9 mm) MDP 0.14 £0.01c¢ 0. 02 +0. 00b 0.16 £0. 02¢
P 0.24 £0.03a 0. 02 +0. 00b 0.26 0. 05a

Sp 0.16 0. 02b 0.03 +0. 00ab 0. 19 +0. 03bc

MP 0.17 0. 02b 0.05 £0. 00a 0.22 +0. 04b

x4 AEALXKBARRERLTESE, GUHSE

Table 4  Total phosphorus and available phosphorous of different soil depth in different fertilization treatments

g /g kg ! F 8 /mg kg ™!
0 ~20 c¢m 20 ~40 cm 40 ~60 cm 0~20 cm 20 ~40 cm 40 ~60 cm
PO 0.59 +0.0lc 0.58 £0.01b 0.60 0. 02a 10. 31 £0. 39¢ 8.38 £0.23¢ 7.11 £0.31c
SDP 0. 65 0. 02b 0.60 =0. 03ab 0.63 £0.07a 19. 81 £0. 82ab 14. 63 0. 76ab 9.98 £0.29b
MDP 0.71 0. 02a 0.64 £0.01a 0.65 +0.01a 20. 55 +0. 94ab 15.39 +1.32a 10. 06 +0. 50ab
P 0. 69 +0. 03ab 0.65 +0.01a 0.66 +0.01a 19.14 +1. 13b 13.01 +0. 82b 11.08 £1.02a
SP 0.71 £0.01a 0.62 +0.02a 0.61 0. 04a 21.34 +1.32a 15.89 1. 63a 11.38 £ 1. 14a
MP 0.73 £0.01a 0.67 £0.01a 0.62 +0.07a 22.71 £1.03a 16.45 +1.87a 12. 15 £ 1. 09a

FACFRZ A S b 22 R, Hk, &
Jit HE Ak $HE 5 2% A RO 34 v TN R AL 3. O ~
20 em + 2 RALHEAL + 35 264 HLIEL (MP) Zb# A +
PR S e, A B T 22,71 mg-kg T, ARt
T A Ak HE 1 3 55 W 1 2 e AR (M 10,31 mgekg ™.
EALTERE + 55 FF 34 T (SP) Ab B A -+ 38 v A5 20w Y
FEAAAT T 21,34 mg-kg . B0 R B A
WA Y08 20% + A5 A6 H (SDP) AR AL it A it 4

W08 20% + #5354 HLIE (MDP) b3 + 5
A AR = TR ARENE (P) b F. 20 ~ 40 cm
T2 P + FEEEA P (MP) | AT + 75
FFAH (SP) | fi kit i 2 A B4 Y0 20% + #53%
B HLIE(MDP) S5ALHGEAE (P) Ab B 2 [a] 4 R4 i o &
RE) T W EMEZE R K (P <0.05). 40 ~60 cm +
JZ ARt AL B B e 20% + R FFI4 B (SDP)
SRALMEAE + S 2 A AL (MP) | AL AR + 5 FF
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B % 37 %

Wb (SP) FA Ak it AE (P) kb 3R] 2% 57 8 2 (P <
0.05). DA_b-45 5 Uk WG 2 A AUIE AR 18 I XT 4
B R A —E SR R TR R E L
(RS , HAE ZEA MLAR XS 39wk R 5 AL A FH .

3 itie

P E Bk i XA 23 H2 40077 hm?, 5 4 [
FEbIE R 19. 7% ). BEE 3R FT5E Bk, &
FH A A it FH o i 2 388 0, 5 | A2 A9 7K A 3 2 R Rl T
VRIS Yl B2 8] 7 ATz 6. Y &R T
M2 BN ST A NS Iy R IE
T R T A R R R it A 5
1L i (e w27 Y T N R P N N W S 1 e
Tl AN [ i FH 2 Bt AR RE Pt AN [R) A8 MLAE X 45 2
+ Y - SRR R U O T R N . WF ST A AR AR
B, ) S 25 A 2E B A el 2 1T DA AR 45t + 0%
ARV A K S8 rh i K il 25 B, el D R K.
FERAE D AETFSE g B S R A ek X AN [
SBERFE kR ds ) B & 10% ~
30% J5 & K s ST S Tk Ok T 4 d 2 08
M BHZERESE AR RS A R H G Ak AR X B A8 1
B OC . Wang 450 76 A% FF i it A A X A% 1 -+ 3
R S 5 R4S L 2B Z5 8.

T 25 AL W, Dol ol B e 2 28 RN RS AF AT ILAE X
TIERE R MR AR R B A — i T IR,
A HLAE LR = 3 1 0ok 2% W K X 4 398 1 o8 O Rl 35
7. FEJEEREEDY BB A BT & B, KR
FEHE BC e A FLIE 5 4 NPK it AR AR L , it A7 AILAIE
ACFR R TA ML G B0 A B 0 46 s e R 0 Ak
B e - 2 R A R AR K e X e I s )
FH, B AR 2200 0 KU, LIRS R 25 nT . 2= 24
SV SRR A AT AE G A it P 2 v /0 e T
KRR B, EARA HLUIE O b R A s 2= i 2k
A —E B HAVER, (A3 A RS R e ait ez
JE R A AU 72X, B 3] — g s EE R K, )
BB T B R AT B A KA, IR K R & 8 FR b 2
JER Sk A AR BT A HILIC HLAE B X K
i N AR R RIS A R T,
AL 2454 1 - ik KiEme R B8, R
PSR R AT R FE A0 T 25 08 K 4 3 rh il M 2
RO, B R R KRS, ASBFSE S5 R R W, 4
FEA PUAEFRS FFA X - e R P ks i ok B
—EMRHER , AR E LR E R, 22
AT F 5L IE B A i A2 2 5 ~ 0.5 mm KA

PR TR AARTE RN 4 - 8 A SR AR RS 1, I HL RIS
IR RN R R 4R e LR A R
T b LTI B, (45 1T i P i A i L 32 A
W R )RR K. 3, 2 3 A R it FH A L
FIEASH B8 ol 28 15 P 2 A LS S M) - S8 114 WAL R fof
YEHL. AHLTCHUIE R X, A HLIETE 7 ff 1
TR A HLR 5 W R AR 22 8] 55 4 I BRI
S AT 18 1 AR P I T[] B A AR AR 5
S+ ERE LRSS G RN, 7 — & R
G S ) W B, O R A R T
A ARHANT 22 5. 2R Y WF 5 AT ML ICHLAE Bl
Xof e 2B R RS RO R, K B HLTE
HILRE it v LA /D = 3% ol 1 1, (R i R A+
R ERS. S AMIFFE W R B kL A £
Hefs , e S HAA ML DI RE AT (R ) 45 kA
AN BB RE LIRS T ®ae . &
[Fi) 2% 250 Y 5 e A 38 R X B R 1 ik 2 PR
SR B A it D B R ) T2 E R, LK AL
DTV SE 26 BARS AT A8 TH R — 45 % 20 [ il B 42,
A PRI A L R AR T R iR AR f
PO - e R TR AT VR H LS 25 E 55, 1
T e tb— 05T, AR AR A 75 N ARRAE R S8 AR T A
AT ML-JCHL R R] it AR X RE BE R AR A 7= i AR
MR IS, PR LT o 305 24T o A HL-TC AL
NEEHI R Z 8] Y G R B A 28 . ok, APl
HUAC A it FH f5c A BRIEC HE 14 T R AIFSE.

S 1 B b IS R R R ) kA
HerhmE SR O R RO TUA KT ML, 145
LB | FTHLEAS BB RE S0, & — iR i
PRI e T onas R Y S Bk g O &
B, BRI . MR S 6 15
e b3 b L MR AR TR BT o LUK, AR 53%
DL Rt R AR E Oy R
WA 9 % ISR 0 S35 b G AR T B R R
WEIAH (121.46 £5.59) mm, 2% 60% LA I
PRI Tl 38 2R A 2 1 e B K AR bk, 7 P T
Jit AT AL R B i R BGOSR )2 | $2 7 LA AL
FLEA IR B .

4 Hig

(1) 568 4 530k b 9% 4% 3 1 vl 3 32 9 R i
B2 1), T 2 i R R T AR ) R RN T 38 4R TR IR
10. 68 ~52.32 mm, Je¥P & 13. 58 ~40. 20 kg-km .
Herh i AR 53% VAL St B N ZRE AR I
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B2 TR
(2) Vel B L it A7 ATL TS X 5% 0 1= 52 33 b b R A% 3

AR R . MR TP 2

O (P) > EALT AL + #E 2 A PUIE (MP) >

EALIAE + 5 FF18 H (SP) > {4k it At & 2 Bk 1

W 20% + EZEAHUAE (MDP) > f 4k it BE B2 28 Wi 4

B0 20% + A5 FFIE H (SDP) > AN B AL (PO) 3 3

i TP 2B AL + FE A HLIE (MP) >

ALHEAE + FEFFE 1 (SP) > IEALREAE (P) > ikt

JE 2 BB I8 20% + HEFEA HUIE (MDP) > fife

Jiti IE f2 SR B4 208 20% + AEFFIS B (SDP) > ANjiti

BEAE(PO). TDP RINAHF G BER R

RFEIS LIRS 5 70% L by bR

BER I ARILALL DOP 2 £,

(3) 550, 1 Iyl il W9 2 3L 25 o T 1 2 P 24 0
JAAF 0. 01 ~0. 26 kg-hm 2. HIFARTHER L 5
SBER R 90% LA | I 2500+ R
RR F R, WIS SE AR A A MLIE X+
SRR MR AR A R B 0 TH U, (E X v
BRI R A —E e
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