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Abstract: [ Objective] Phosphorus (P) is one of the essential mineral elements for animals. It plays an important role in the
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growth, development and production of livestock. However, the efficiency of P in animal production is very low, a large amount of
undigested feed P excreted with manure, and the P enrichment in the environment resulted in serious P pollution, such as
eutrophication. Feed P level and phosphate supplementation are closely related to the P use efficiency and manure P excretion. The
objective of this study is to determine the status of P level and phosphate application of animal feed in China, and to provide a
scientific basis for rational use of feed P resource and reduce the excretion of manure P. [Method] The variance of the P
requirement recommended by American feeding standard and Chinese feeding standard, the actual P content and phosphate
supplementation in the feed were studied in this research by conducting literature analysis, surveys, and experiments. [Result] For
swine, compared to the Chinese standard, the current American standard recommends the P requirements as total P, standardized total
tract digestible (STTD) P, and apparent total tract digestible (ATTD) P, with no recommendation for non-phytate P (NPP). For laying
hens, broilers, meat ducks, the American standard lists NPP requirements, but not total P requirement. For dairy cattle, the total P
requirement recommended by the Chinese standard is 31%, 74%, and 26% higher than the American standard for heifers, milking
cows, and dry cows, respectively. Compared to the American standards, the current Chinese feeding standard is higher in the NPP
requirement for laying hens (0.32% vs 0.25%), slaughter chickens (0.35%-0.40% vs 0.30%-0.35%), and meat ducks (0.35%-0.42%
vs 0.30%-0.40%). The majority of phosphates used in feed in China is dicalcium phosphate (DCP), then the mono-dicalcium
phosphate (MDCP) and monocalcium phosphate (MCP). The contents of phosphate, total P and NPP of same feed produced by
different enterprises varied greatly. The use of calcium phosphate in commercial feeds in China was 8.8 kgt in 2016 on average,
decreasing from 12.0 kg't"! in 2006. Total P requirement of animals and poultry used by the feed industry in 2016 was similar to that
used in 2006 based on surveys, consistent with the Chinese standards. However, the NPP requirement used by the feed industry was
higher than recommended by both the Chinese standards and the American standards for laying hens, growing pigs, and finished pigs.

[ Conclusion] The P requirements of dairy cows, laying hen, later stage of broiler, and meat duck recommended by Chinese feeding
standard were higher than the American standard; the use of calcium phosphate in commodity feeds in China was 3.2 kg't" in 2016
lower than in 2006 on average; the NPP requirement used by the feed industry was higher than recommended by both the Chinese
feeding standards and the American feeding standards for laying hens, growing pigs, and finished pigs. It is suggested that the study
of phosphorus requirement should be carried out based on the animal varieties and feed characteristics in China, and to modify the
recommended standards for phosphorus requirement of animals. At the same time, we need to adopt the measures of using the
low-phosphorus diets, the high utilization rate of calcium phosphate and addition of phytase in feed to improve the efficiency of feed
phosphorus utilization, and to reduce the P excreted with manure.
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Table 1 Dietary calcium and phosphorous requirements of grower-finisher pigst'>'®
rp R 4R FRFRE (88% DM) P Chinese feeding standard P [EHFEbRUE (90% DM) 2 American feeding standard

AT Weight (kg) 3-8 8-20 20-35 35-60 60-90 5-7 7-11 11-25 25-50 50-75 75-100  100-135
5 Ca (%) 0.88 0.74 0.62 0.55 0.49 0.85 0.80 0.70 0.66 0.59 0.52 0.46
S TP (%) 0.74 0.58 0.53 0.48 0.43 0.70 0.65 0.60 0.56 0.52 0.47 0.43
R NPP (%) 0.54 0.36 0.25 0.20 0.17 — — — — — — —
STTD P? (%) — — — — — 0.45 0.40 0.33 0.31 0.27 0.24 021
ATTD P (%) — — — — — 0.41 0.36 0.29 0.26 0.23 0.21 0.18
5/ Ca/TP 1.19 1.28 1.17 1.15 1.14 1.21 1.23 1.17 1.18 1.13 1.11 1.07

A5/AEFE MR Ca/NPP 1.63 2.06 2.48 2.75 2.88

D)y P 2R A KA I R4 B3 7 22 B Dietary calcium and phosphorus requirements of lean growing-finishing pig; 2 4E-K5% At SR i~ HAR 55
3P4 Dietary calcium and phosphorus requirements of growing pig when allowed feed ad libitum;  FFUEM I8 AW 1LBE Standardized total tract
igestibility of P; SIS ETING] pparent total tract digestibility o

digestibility (STTD) of Ps ¥ M 54 [l 1t mJ 31 1L A 1 tract digestibility (ATTD) of P
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Table 4 Dietary calcium and phosphorous requirements of layer
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2.1.4 WEEHFEE  PEEAREAEPTRT
A JE W ARRIER B (0.35%—0.40%) HEFEK T B85
T2 EAA SRR UERY (0.30%—0.35%) , 45 HETE T
BEEAAE] HeAh, 5% [ IR bR AE R A R ) A 2
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2.1.5 WWSHEEE MR 6 W, TEMEFFR
HECHERE A ERIR TS (0.35%—0.42%) FIE5 (0.80%
—0.90%) 7 B3 T L DA IR bR A N AR Al
FRfE (0.30%—0.40%) FIE; (0.60%—0.65%) M7 %EL
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[20-21]

i [E 7 FE R UE Chinese feeding standard

2 [® 7 7EA51E American feeding standard

PR AT R XY Y Medium weight layer

[ 572 /#6 55 4538 2 White shell/brown shell layer

528005 Y White shell layer

JilE 0-8 9-18 19-JFo6 8 6-12 12-18 18-JT U=t
Weeks Start laying eggs ~ Layer Start laying eggs
K 80 100 120
Feed intake (g-d™)
5 Ca (%) 0.90 0.80 2.00 3.50 0.90 0.80 0.80 4.06 271
Rl TP (%) 0.70 0.60 0.55 0.60 — — — — —
ML TR B NPP (%) 0.40 0.35 0.32 0.32 0.40 0.35 0.30 0.31 0.21
5/ 5 Ca/TP 1.29 133 3.64 5.83 — — — — —
5/AEAE R Ca/NPP 2.25 2.29 6.25 10.94 225 229 2.67 13.10 12.90
D R34l Hh Y A BRI 5)5E According to the medium weight laying hens; 2 M4 K i 8 848 52 According to the Airborne laying hens
#x5 AFEEHEES
Table 5 Dietary calcium and phosphorous requirements of broiler?*"

rh [E 772 FR#E Chinese feeding standard 26 [E 1A F#hrME American feeding standard
JH# Weeks 0-3 4-6 7 0-3 3-6 6-8
5 Ca (%) 1.0 0.9 0.8 1.0 0.9 0.8
S TP (%) 0.68 0.65 0.60 — — —
MR NPP (%) 0.45 0.40 0.35 0.45 0.35 0.30
5/ Ca/TP 1.47 1.38 1.33 — — —
5/ERE R Ca/NPP 222 225 2.29 222 2.57 2.67
2.2 HhEIAREES EFNEERE N IR AV PRI AH [ EA Al rh el R R S I 22 R AROR, UL

2.2.1 2 EEARFEERFRENA KIS
TRDRL ol o AN R SR PR A g5 LR 7. k]
1, 10—30 kg FE1HC & 1Dk BT F 8 8 26 LK Pk s 1)
iR — 45 (MDCP) F§IR &A% (MCP) %K%,

T Al P AP B8 2 ARG (DCP) h 3. ANIF)

DCP: SV AR AN K, AHR AP DRk 415 15
PL DCP g il 5t Ik (1) A 8 R K el b A R e o5
AR K. L MDCP 5 MCP AR, 4724 Fl
KR TR IR R S I i B I AE R W F2 I T LA DCP
BRI o PRDARL B (EAIG T B = T Ak e
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Table 6 Dietary calcium and phosphorous requirements of meat duck?'**
o R G 1 A o [ o SR A A 5% [E] A R i SR A v
Chinese commercial ducks feeding standard Chinese breed ducks feeding standard American meat duck feeding standard
J%E Weeks 1-2 3-5 6-7 8-22 23-26 27-70 0-2 2-7
5 Ca (%) 0.90 0.85 0.80 0.80 2.00 3.10 0.65 0.60
B TP (%) 0.65 0.60 0.55 0.55 0.60 0.60 — —
AR NPP (%) 0.42 0.40 0.35 0.35 0.38 0.38 0.40 0.30
5/ 5\ Ca/TP 1.38 1.42 1.45 1.45 3.33 5.17 — —
F5/A- AR B Ca/NPP 2.14 2.13 2.29 2.29 5.26 8.16 1.63 2.00
R EEADHHEROBRLERAS
Table 7 The survey of P content and phosphate use in compound feed for pig
{734 Piglet "% Shoat KA Pig
10-30 kg 30-60 kg >60 kg
Tkl Feed number 4 2 2 5 4
TR HFP S Phosphate species MCP/MDCP DCP MDCP DCP DCP
Wik £k i Phosphate dosage (kgt™) 7.45+1.12 9.50+6.36 6.15£1.91 7.38+4.58 4.55+1.83
5 Ca (%) 0.87+0.25 0.85 0.65+0.07 0.81+0.18 0.65+0.09
S TP (%) 0.56+0.03 0.70 0.57+0.03 0.55+0.06 0.60+0.02
AEHER B NPP (%) 0.34+0.05 0.40 0.29:+0.02 0.34+0.12 0.33+0.12
FFRBE 5 Titer of phytase (KFTU/kg) 10.00£0.00 5.00 10.00+0.00 8.00+2.74 7.50+2.89
HIBRIHAS IR Addition amount of phytase (g:t™) 137.50+47.87 175.00+35.36 100.00+0.00 135.0+48.73 131.25+55.43
SV E {4 Measured value of TP (%) 0.50+0.06 0.58 0.59+0.20 0.510.04 0.59

BB, PP B R ZE R 7R . IR More than two data shown as mean+SD. The same as below

() TDRL i TEDERH BT AR R RN 5 000
—10 000 FTU/kg, A[m] AV AH [l b s o &
ZEFI K

e 8 nIn, AP EEL T B2 5 LA DCP
hA, HkCh MDCP; SRR B4 DCP 4k, it
{fFE ] DCPo AT HS A0 P RS TARL L DCP A B
AN A M R ] g o it 1 50 8 8 2 S K, DRk
T B ARAE R R AR RN VS 2 A
IR Ko PAFRSTRI L MDCP BRI, AR 6 (7
D AR BRI S KT LA DCP BRI AAFXS
PR R R S AR R SR 0V N . SR A
A IR B B AR T FR AT . B ARG AR 77 )5 DRk
HRBE I (B T AL BOE . (30 0.66 A1 0.59)
A, AR B P AT R I PR RS ARDRE R S B S (A T
B T Al B e

FH 9 WA, ERXSEC A RL BT R R 5 A
DCP & ¥, Hk N MDCP. Ll DCP MW, AN

(i) i Mb PR A ] B ) e R R VS I B8 S K, T
SN S T a0 G A R R A R
A EE N s, Ak LL MDCP 5
T IR SR RS I . S R S R S YK T DA
DCP 5 I I8 . 1Ak b B IR R R & &
Tl P B AN AR A PR 5 3 DUER /NS By, 7 Y B
fiK. BRaH s mpeh Sl e i & Tk woe E (4
A 115 A1 0.66) 4b,  Hr /N 7= H DR} S
W E A IR T Ak e e A

H1 10 WAL, A4S 78Rk s DN i R
LA DCP N X, WIER TS, b 3—5 ket!
FEHEN 7ERE o A2 A 2 IR R 78Rk b S & B (O
AR 0.75%F1 0.80%) = TMAFLYA (0.60%) , 5
LT WILYA (1.0%F1 1.2%) .
2.2.2 WREFARSESEMSFBRENA  IRGEEEH
B JURE RIS 0 70 PV T s, VIR IS 55 4 i S
HARL, DR AR A W . B3R 11 nIAn, JEk
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Table 8 The survey of P content and phosphate use in compound feed for broilers and meat duck

TAFEBYBL Period

A1 Broiler

AIHS Meat duck

0-21d 22-42d 0-21d 22-42d

Pkl Feed number 4 1 4 1 2 2

1 22 Fh 2% Phosphate species DCP MDCP DCP MDCP DCP/# ] DCPY  DCP/4 ] DCP
W5 HI i Phosphate dosage (kgt™) 12.75+1.04 8.50 9.43+0.96 7.00 11.55+0.64 8.80+0.42
5 Ca (%) 0.97+0.16 0.88 0.87+0.09 0.80 0.85+0.07 0.78+0.04
B TP (%) 0.65+0.06 0.65 0.60+0.07 0.60 0.65+0.06 0.59+0.01
JERE R NPP (%) 0.42+0.07 0.35 0.35+0.06 0.31 0.40+0.10 0.35+0.07
HiMREE %M Titer of phytase (kFTU/kg) 12.50+5.00 10.00 12.5045.00 10.00 15.00+7.07 15.000.07
L FR YR N Addition amount of phytase (gt')  155.00+£52.60  100.00 130.00£47.61  100.00 100.00+0.00 100.00:£0.00
SO 52 {1 Measured value of TP (%) 0.62+0.06 0.56 0.600.09 0.37 0.65+0.01 0.66+0.13

DB IR RS, IR P R P B ) Bone dicalcium phosphate, a by-product of in the production of bone gelatin

®9 BEXRSHERSEMSBREERFPE

Table 9 The survey of P content and phosphate use in compound feed for layer

H/M i Chicken Hr Y Pullet PN Laying hen
Tk HE Feed number 3 1 3 1 3 1
TR 2 FP 2 Phosphate species DCP MDCP DCP MDCP DCP MDCP
T2 £ /i Phosphate dosage (kg't™") 11.53+3.23 9.80 9.13+2.58 5.80 9.0+1.73 8.00
5 Ca (%) 0.96+0.06 0.85 0.93+0.04 0.90 3.65+0.07 3.60
B TP (%) 0.75+0.07 0.59 0.66+0.06 0.64 0.630.03 0.62
AEAE R NPP (%) 0.48+0.03 0.35 0.39+0.01 0.32 0.36+0.01 0.31
FIMREFR M Titer of phytase (kFTU/kg) 11.67+7.64 10.00 11.67+7.64 10.00 11.67+7.64 10.00
WIREEA N Addition amount of phytase (g-t")  116.67+28.87 100.00 116.67+28.87 100.00 116.67+28.87 150.00
S E (S Measured value of TP (%) 0.63 — 1.15 — 0.55+0.05 0.59
F 10 RAMWHERH FTRER IR RS
Table 10 The survey of phosphate use in concentrate supplement for ruminant

WFLYF Lactating cows A%} Beef cattle K2 Sheep

B TP (%) 0.60 0.75 0.80
5 Ca (%) 1.20 1.00 1.00
TR H:FPJS Phosphate species DCP DCP DCP
W25 i Phosphate dosage (kgt™) 5.00 3.00 3.00

eh RN LU AR AR (20%—40%) , %
{311 DCP AE R TEHUBEIE ; H1A A RS ANl (1
AR TRV AR Hh B R R S I A 2 AR K AR R TN I Ay
200—1 000 gt', Z=REK.

2.2.3 FRASHEEMGREN A TORE E 2R
M WFoCE. MR CEMYEE R, AT
InLelhy 0.5%—10.0%, Hrh 4% G F 5% O85)
PR FULTE AR P g kg L o 08 R X e Rk v 168 12 26 LA
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DCP & F, HkJE MDCP. Ll DCP Nk, Framk
S BHE, AR A [F] SRR AR P R R AN I 2
BIER, /NS A 260.00 kgt 4744 150.00 kgt

XY G AT XY TR AR R AR S . RS
AR RS ESEAKAT (GBS, 3. W
1159 mTFAKEH (B12. £13) .

F 1 ERGRNSEIREERRAT
Table 11 The survey of phosphate use in concentrated feed for pig

17¥ Piglet %% Shoat KA Pig

10-30 kg 30-60 kg >60 kg
T4t Feed number 4 4 4
TR H:FP S Phosphate species DCP DCP DCP
WL Proportion of feed (%) 30.75+6.50 25.0+4.08 21.254+2.50
Wb Phosphate dosage (kg't™) 31.85+16.27 39.53+11.32 43.23+11.97
FERREE %4 Titer of phytase (kFTU/kg) 7.50+2.89 8.75+2.50 8.75+2.50
FIBRHA IR Addition amount of phytase (g-t™) 575.00+403.11 575.00+386.22 575.00+386.22
B E (S Measured value of TP (%) 1.06+0.18 1.30£0.10 1.19+0.35
Pras Akl R £ I 9.25+3.42 9.75+2.66 9.35+3.47
Equivalent of addition amount of phosphate in compound feed (kg-t™")
F 12 EBFRNBIREERAT
Table 12 The survey of phosphate use in premix feed for layer
/N Chicken TAERY Pullet PN Laying hens
Pl # R Feed number 3 1 2 1 2
TR EFP2E Phosphate species DCP MDCP DCP MDCP DCP
TR Proportion of feed (%) 5.00 5.00 5.00 5.00 5.00
2 £ 4 Phosphate dosage (kg't™") 260.00+£72.10 135.00 200.00:84.90 135.00 165.00+£49.50
FARREE M Titer of phytase (kFTU/kg) 5.00:£0.00 5.00 5.00:£0.00 5.00 5.00:£0.00
FIBRNFA NI Addition amount of phytase (g't") 4000.00+0.00 4000.00 4000.00:£0.00 4000.00 4000.00:£0.00
Pra AL RR SN N i 13.00+3.60 6.75 10.00+4.20 6.75 8.30+2.50
Equivalent of addition amount of phosphate in
compound feed (kg't")
F 13 BINRFETURMABSERRFER AT
Table 13  The survey of phosphate use in premix feed for pig and broiler
{73 Piglet %% Shoat KI% Pig 4T3 Broiler 4T3 Broiler
10-30 kg 30-60 kg >60 kg 0-21d 22-42d

Pkl Feed number 2 2 2 1 1
MR EhA12S Phosphate species DCP DCP DCP DCP DCP
Ty kLB Proportion of feed (%) 7.00+£4.20 7.00+4.20 7.00:4.20 5.00 4.00
% & /4 Phosphate dosage (kg't™") 150.00+141.40 117.50+81.30 75.00456.60 290.00 270.00
FEIREEN Titer of phytase (kFTU/kg) 5.00£0.00 5.00:£0.00 5.00:£0.00 5.00 5.00
FIBRMEA IR Addition amount of phytase (g:t™) 950.00+777.80 950.00+777.80 950.00+777.80 400.00 400.00
P e R SR N & 7.50+3.50 6.50+0.70 4.10£0.80 14.50 10.80

Equivalent of addition amount of phosphate in

compound feed (kg't")
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2.2.4 FREMAMSBRLAE. HEESATMTENL
B HPESHTL 2006 4ERHRII G R
FHH R R R B R AR RIS AR
BRI N> S Vi | Tk e o2 7N M S P
#E 5% B TR UE AR EEAT T B 3R 14 Wl
Hh R R A D T R R (S I LA AR T 2006

MY CPIMK 3.2 kgt!) ; PR ARE R AR
PR o 5 T 2006 VRBIHE s FaDRE A ARAE IR Sl 25
T o R SRR R UE HEAE A SR SE (AN 2006 45 PR BF
fHZEFAK, (HP=EX /& (1030 kg) FIAHE (>
60 kg) TaDRI ANV ARE R A AR R 25 F 2 e T v LR SE
FE P SRR EHE R -

Fz 14 EARMERIHAE. B ES5EFRENIER
Table 14 The comparison of feed phosphate quantities, P content and feeding standard!'®'¢17:2!-3]
¥ Pig PN AT Broiler WIS Meat duck ¥iE

10-30 kg 35-60 kg >60kg Lavimghen o, 22-42d 0-21d 22-42d Mean
W D 9.36 7.03 455 8.75 11.90 8.94 11.03 8.80 8.80
Addition amount of phosphate
(kgt")
BEe D TP (%) 0.59 0.56 0.60 0.63 0.65 0.60 0.64 0.60 0.61
AR TS & D NPP (%) 0.39 0.32 0.33 0.34 0.45 0.38 0.40 0.35 0.37
2006 4R £ 13.00 10.60 9.00 12.70 16.00 10.50 — — 12.00
Addition amount of phosphate
in 2006 (kg't™")
2006 4F BB Y 0.65 0.56 0.49 0.60 0.68 0.59 — — 0.60
TP in 2006 (%)
2006 4IRS 0.32 0.30 0.22 0.31 0.47 0.39 — — 0.34
NPP in 2006 (%)
B A Y 0.54 0.54 0.59 0.56 0.61 0.52 0.63 0.61 0.58
Test value of TP (%)
AR B Y 0.53 0.48 0.43 0.60 0.68 0.6 0.65 0.6 0.55
TP recommendations in
Chinese standard (%)
[H 45 NPP H#EP7 AL 0.25 0.20 0.17 0.32 0.50 0.35 0.42 0.40 0.30
NPP recommendations in
Chinese standard (%)
247 NPP Hide( ¥ 0.35 0.35 0.30 0.25 0.45 0.30 0.40 0.30 0.33

NPP recommendations in

American standard (%)

D RIS Survey data; P SCERELHE Literature data; ) W52 $(3% Measured data; * 17451 $#E Feeding standard data

3 itit
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R, SEAh, SRS BAT 4 AR R R AR 1
IARPEAARZE S RLE D S U BRI PREE A%
PEEESEBR A 4, R & B TR E IR A
LEYE SN S1 s L oy & SNIE T e ik Al
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PAIRSR 073 i s N (3 e S S K B v A L A SR TE S
FRUE R HEFE ) 35—60 kg H 4G AR 7 840 ok
0.55%H11 0.48%, 1 3% EAFEFRHE P HETER) 25—50 kg
WGBTS EE R 0.66%F1 0.56%; 38 [ 1 3%
FrEF ] ATTD A1 STTD BiEER AL R 0 i SRS
G A AR AR A K BE AT RN ZE BRSO 7 3K
[ P A Ak PRSI B B /NI [ AR s v A 2 1)
PRI S 30 RIS R 7 XS 1) = e P ol i B i 38y vy 156
AR E, H3EEmFRARUE LA T RN IR 0 1
P, RFISABER R T, fedh SRR
WEVFEL G &2« W FLAR RO T W i s 2 i v B e b
T AFRARUE .

B EFEARUEAL T AKE B, WEs 1 R SRE)
Y8 3% 75 % (nutrient requirements of domestic animals)
HART 1944 4, JE RN FKEE TR L5001 1984
1994 “EH R HEFRTEE 2012 FEHEH T 11 MR
A, A NRAS AL A 21 LA, AR AT B 77 i K
SRR B AR R R Z DRI R, BofifE s
T SRR ET Sk, PEAE (1987 4FF1 2004 4F
FO X9 (1986 “EF1 2004 4EHERD @54 (1986 4
F12004 4 OS5 B B aRbRUE H AT K2 LR T
ANRAS, SRR, FL e bRtk I R 2
H b S W P SRR UE SR [ AR UEAR LU AP AE— 8 22 5. Uik
Ab, AR IR I ORIR BN, B A AR
R, R SRR AR Ak 3 S B SR Z A s
[ 75 g el o it AR SOk L A0 B S BT AR Rl 28 AN
—HE, bedn > wr b E R BT AR SRR AR A
WL, BRI RMRAG. Kk, S E TR
mAf A PEPERE S AR SORMRRPE A SR T SRR AR A
1, WRIEEHRIIR, 27 56 A FR bR S A 5
BB FRHESH, RABHREN S ECkET %
FRUERS, A B 5 7 B IR R 0 R A R
MHEFE . BeAh, BB BTk o 2 5 3 IR HE R
UM, RS S SR AR ST 1R B A
VRN R I (1 4
3.2 WEIARISE E5HMERRNAYRFIRIL S

B AR R RN IR R 5 S B A e
B IRBRVS USRI Br b an S UIAH O, IRz B 5
PIDGHE. 400, b TR EERBER R, B
ININEAS, K2 BRI AR DR S IR R I, i
AT 4 v £ g LA ol AR 1700 % X000 2t R A T 4 3 )
WOle, B2 v B A 2, IR Bk b IR BTG B
VERYY, (HAERRERSRIERR R 2, N tbE

ZE5, ] DURETBOR RR A 1 EL AR e Aff s . RIE,  E )
WA 7 R VAN TR R 3 SR e DAk AR T 1 AN A B
et i, DMRUEE T RS . AR
KRB, SR T R 2k 2 DCP.
MDCP #l MCP %, AL DCP N A 72 ANH
AV R DR} PRI 2RV 2 A S R A R e A
ZEAROR, T & R R BRI R VS N B4 L 2006
SRR KT 3.2 kgt!, PEEX . ANERRIE T
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e gi g TP R SRR I P S A AR R T 2 i
%%% TFERRUE (510 0.32%F1 0.25%) , KT
RO 7 I A PR AR AR Rl o 1 T R [ 3R HE (G
4 0.35%—0.40%K1 0.30%—0.35%) , KISiAFEIR
WEAETE AR R (0.35%—0.42%) FI45 (0.80%—
0.90%) 754 TR mFEbrE (CIEMMRIE: 0.30%
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FE IR UE R 31% T4%A1 26%.
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