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in ( 2002^®)

Mm

I ^ "i"

^cr-, 2002^JS^::^Tbfe3si®?M^^3ov^T,

®3aMT-, i::fe t)

«?gEib52OOl^lO^8B;b^e)2OO2^1O^70, 180^?>2003^

2^17Br-$)^o

irm^) {cj:!)»bfco rmmt,

^364a«wu,

± ^ ^ B

:lb^§i^

mm 3793

'98.10.10

3671

'97.12.22

M)i3669

'97.7.27

m 82.3 82.4 83.0

m m ¥^Tl? StlH?

:ll:a7®8 $lil65©9

m X>tX>lsb

jm m ^ m ^ ^ m

m ^ $lil65®9 ^mios

^ (cm) 144.2 142.0 146.0

(cin) 137.0 132.0 142.4

:S (cm) 174.0 164.0 174.6

B H (era) 217.0 211.0 217.0

imm^m m m (cm) 77.0 74.0 80.0

^ <i (cm) 55.0 55.0 54.0

R :! (era) 58.0 57.0 55.0

(cm) 53.0 52.0 55.0

;b^^^li (cm) 51.0 48.0 54.0

^#i|>i (cm) 33.0 30.0 35.0

it M (kg) 768.0 686.0 812.0

(^) 4.4 5.2 5.6

2002^10^7B 2003^2M17B 2003^^2^ 17B



56 ^40^ (2002)

m ^ m fs.

1.

(DG) {i, ;lbli?g?Aso.9ikg, ^^MASQ.SSkg, g^^i)S0.95kgT'fe t) 2000^S (¥
mz^m) ®^®¥t5^t''®DG0.93kgl;l:t-^T, «?^h^^^i)S^n^n0.02kg:fe<}:t>*0.05kg@< ,
$^M:6S0.02kgfil^o
2.

(TDN) {i, ;lfc|g?SAS6.45, $#^:6S6.34T'3^^D

3.

:lb^i^AS332kg, $^MAS323kg, $^^;f)S347kgT*3|gi:357kgJ; t) ^V^o
U-xZ^mmit, «?&}bS48cniS $^M>{)S46cni''T'^S¥±9fit©47cra''<fc

«igEh$^^i)S6.2cmT-, ^a¥^ffi®6.3cinJ: t)0.1cmj5|< , $^||}bS6.8cmi:^®
¥^f[tJ;!9 0.5cm/gl^o

:lb^i^g[tS2.1ctn, ^#^h$^^>t)S2.3cmT-^S¥l^fit®2.1ciii{Ci:t-^T,

:jb^a?fti:$^^A56.5cin, ^^^i)S6.4cm-(:3mt^)^H¥l^fi©5.8cmJ;bj?l^o

immm.7%, ^^mtm,6%i:3mt'^±mw-i^m(D73A%^[)
ra V^o

M3^$I (BMS) {Iov^T^i, :lbli?S:bS3.3, $^^AS2.2T-^a¥l^f[S®2.6{3tb-^T,

4.

±g3®fi!c^t3j; b, \^rm^^tirzo

m2 (^^^t)|i4^o^i^fit)

^HiFl^#[(2000)
B m Bt (B) 258.1 265.6 264.9

m T m (0) 622.1 629.6 628.9 629.1

m m m (kg) 229.3 223.1 244.8

iH T ^ (kg) 559.8 543.5 590.9 598.0

1 nmim ± m m (kg) 0.91 0.88 0.95 0.93

H T B# ® ® (cm) 133.5 130.4 132.0

^ (cm) 156.0 153.9 156.4

m IS (cm) 208.6 206.1 211.2

tmmmm m n% ti m (kg) 2419 2203 2548 2620

mm la n^ U It (kg) 771 736 710 745

T D N 6.45 6.11 6.34 6.57

^ ^ m m (kg) 332 323 347 357

u-x^,mm (cm'') 48 47 46 47

7 ® jp ^ (cm) 6.2 6.2 6.8 6.3

(cm) 2.1 2.3 2.3 2.1

(%) 73.7 73.6 73.5 73.4

mmmmm (cm) 6.5 6.4 6.5 5.8

li as 3:s iit (BMS) 3.3 3.0 2.2 2.6



N m -x m

2000, 58-66, 148-151

2)^0®^^^^^, 2002, rn^mm'^mmmtim^mm, 3

mmBm



58 ^40^ (2002)

nmmm

1 . : MM3793 (82.3)

2. : 1998^10^100

3. m m: ¥^m

4. mmm:

5. : 2001^10^8BA^e.2002^10M7B

(2002^Jg)

r ;lb@76D8

6. ifa M.

it<h^

r ^7^^^

(M-C^)

- ^fc<-n7

(mi-;^Ba)

- StSl65®9

mm • ;^i?)

(n^m • ¥^)

^14^

(153lu • ^Ba)

m m

' AM)

m:^)

mm

7 .

# ^ 1 2 3 4 5

0^^ m :\tum m it

2001.2.9 2001.2.1 2001.1.27 2001.1.22 2001 .1.21

Ifll m L(D^ t>r-ct4

m(D^ mm m m

m W m

m %

6 7 8

:\t

2001.1.17 2001.1.15 2001.1.9

V^•:) b^ v^ bSo

0i m

^ m w m m±m

Mm ¥^m

8.

1 2 3 4 5 6 7 8 ¥t5

H $& B# 0 ^ 241 249 254 259 260 264 266 272 258.1

rj B# a(kg) 254 209 216 238 184 238 256 239 229.3

m T B# a(kg) 644 534 490 610 476 588 544 592 559.8

lB¥±^mS(kg) 1.07 0.89 0.75 1.02 0.80 0.96 0.79 0.97 0.91

^ s a(kg) 378 314 283 364 284 356 316 359 332

D - X .15 ® M(cin^) 61 52 42 49 45 45 40 46 48

}\ 7 © 1? ^(cm) 6.7 6.1 5.5 7.0 5.7 6.5 5.6 6.3 6.2

Jfe T li JK l?(cin) 2.6 1.5 1.8 1.8 1.8 1.9 2.7 2.5 2.1

^ 'ga^Pfa(%) 74.8 75.0 73.4 74.3 73.9 73.4 71.9 72.8 73.7

m J3S 3:^ $I(BMS) 4.00 4.00 2.67 5.00 2.67 3.00 2.00 2.67 3.3

{f A-5 A-5 A-4 A-5 A-5 A-5 B-4 A-5



nmmm

1.

2.

3. m m

4

5

(2002^Jt)

SJ13671 (82.4)

1997^12^22B

sum

2002^2^ 18 B e)2003^2^ 17 B

6 . iflL ^ :

r Slil65®9

' :km)

^ nfoisb

asg)

7 .

# ^

%

M $& B# B ^

M(kg)

^ 7 B# «(kg)

IBTOmfi(kg)

m m S:(kg)

D - X >15 ® ^(cra')

' 7 © )¥ ^(cra)

JS T Si ffi ©(cm)

m m ^ js(BMs)

ft 8

2001.6.25

-S:> "s ^

?i s

53^$s;±

MjaST

2001.6.5

't'^a

-^

im • mm

L{f^bl3®7

r

(^j$ • mi5)

^ o ^

E ±

(^j¥ • mi5)

^m±n-

(:^J¥ • ^15)

m gi5

(IaS • M^)

2001.6.4

Wl?f23

2001.5.30 200l'5.25
w

m 615

!93®3

# -

6 7 8

^ $

2001.5.20 2001.5.14 2001.5.11

^ »3 C

m m ^S± ^ m

m±m

i?m

265.6

543.5

59



60

imnm

1 . : IIJI3669 (83.0)

2. : 1997^7^27B

3. m m: #E#

4. mmmm:

5. : 2002^2^18S:(P 1^2003^2^173

6 . Jfll

^40^ (2002)

izooz^m

r ^m±n

im' mm

- ^ < t>46

cm' mm

(ms • ;^BB)

msx^z

{^m • -g^)

n ^ ^

Ba$±#

(;fti¥ • mm

im' mm

(ms • c^)

^8^7lc

(i£^ • itm)
7.

# ^ 1 2 3 4 5

^fsm

2001.6.12

# ^

2001.6.12 2001.6.8 2001.6.4

WTft

2001.6.1

Ifil

m.

m

m(D^

b^96

^ ts

rdz^

^ 7X

BS ^

m ^

dS?){i?5:9

w m

w m.

^m±
m m sum sum 5±im 5±im sum

6
1

7 8 9

mm ^w-m

2001.5.20 2001.,5.18 2001.5.18 2001.5.14

-Oisb^-D

m Is

ft m : ^ Is

siim siim s±im sum

8.

1 2 3 4 5 6 7 8 9 ¥1^

II $& B ^ 251 251 255 259 262 274 276 276 280 264.9

II ^ M(kg) 243 219 228 258 232 258 260 249 256 244.8

^ T Bt M(kg) 632 608 546 598 576 616 622 566 554 590.9

lB¥lSma(kg) 1.07 1.07 0.87 0.93 0.9S1 0.98 0.99 0.87 0.82 0.95

^ m m i:(kg) 365 362 321 346 339 364 362 333 327 347

\i-xzm micrn') 42 56 46 44 50 47 45 40 45 46

' 7 O 1? ^(cm) 6.6 6.7 6.5 7.5 6.2 7.2 7.0 6.6 6.6 6.8

jg T m jte 15(cin) 2.6 2.0 2.0 2.3 1.7 2.3 3.1 2.6 2.0 2.3

72.4 74.9 73.9 73.7 74.3 73.7 72.6 72.5 73.8 73.5

m J3j5 3^ ^(BMS) 2.67 1.33 2.00 1.67 3.00 2.33 2.67 1.67 2.67 2.20

# A-4 A-3 A-3 A-3 A-5 A-4 A-5 A-3 A-5
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SIHL, i4»7j<i;t, ffiSS-eft6Cffilil4ffll&-^!£ff?tofc„
3. mum
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4. etass
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: f]E»E(7)¥lil3P/j±W^M^(2) 63

4

mtmrn. ± r|i mmm (fj/sd

(01) (sjl) m) m) (si)

n m E 4 1 1 1 1 24,06012,519

^ ^ n ^ E 4 1 2 1 - 24,601 ±2,480

^^35i E 4 3 1 - - 27,928±2,049

m ^il^filIil^(i2000ir^lg¥i^j4rl#f[Ilit^^»T-, ±^385^, 4"^341FJ,

-ife^aogn,

V # m

D)]Mi]^l^lfI&l]^a(DfgT^)}^l]/JOT-0(^?il^/b^^?>ti, zix

h b fcl-i^cT) 7 X ^ xc J; iSttfb, ^ > - >, ^mm.'P ^ p • 7 ^ ;Kc J; §)]§

LTc^'So tiy 3i^ \n
^Lfz\^7\^itmt,-'nmz^'^)zi-^y hLx]\m'pmmnz\}^^hti^^kt^^<o,

Oksbjerg^cDlg^'" T(i, fifljMlkgfe/i D56Oing0:^ 7 x ^

1ookg(cmt^^x^^L, i^rfMii^mm^n.6%i&mLxi^^o

zn^(Dztj:o, mwm'^(D^mmmm^-^izj:6wmiifjm(Dmr(i, ti7

&iB]0mmiz:joi^xij, x o<fj:'hnrzo

mWB§^(Di^M^'^^hfzo zn(t, iimirr:UUZifmt^^M^ttiX

is)^4tiiixia®faT:fcj;t>":3b7x'f yizx^mnim(Dimit(DmJ5(Dnm{zj^6t(Dt\

^^(DM.mxit, mitmrnizj; ot-e^oE^fE^e^Mdsroir^int^ z i:icj; or, ih^i'^rn
i^m(Dm'pmmhn^^(D(D, wu^fl^)¥5:)^f£TL,

m S$

.1tifiL±(f^-ro

VI ?i ffl ^

Diii^ij? • -^mrm • 1999. inmiz^a^ tmmn'Amz^ewt

{\mu-nu-Bm-^izmif^km\m^m(^^'m\m, 37, 71-77

2)n:¥-^- • • as?iE?g • mnizRi^tmw,

SE^I-fM 37(4), 177

mmmm'^f^mm,3i, 124-128



64 S40# (2002)

24-33

5)#«ms#7j<gssaK, 2002, 38

6)SSWg • fflS^gE • Jffflaa • «aSS* • 1989,rUlS««^DB^S«8^t;•Pl,^•C (»2«)

5 5/40(11), 975-981
7)}S^#a«fl5, 1988,;^5t?->J'i::ft7x'i'>, 119,43-48
8)0ksbjerg and M.T.Sorensen,1995,Separate and combined effects of ephedrine and caffeine on

protein and iipid deposition in finishing piga,Anlwal Science,60(2),299-305

9)5fi3iC- • • #±tt, 1971,SjS
aft¥»«#3fiS, 254,e)SE»)£

2310)a#7X««att7kBtt{g^M»»«, 1998, B*HS»iSS-B (1998^ftK), 39, tfStS*



mxmm

n-^mx

42gMicoi.^T , ILslIJi, f^^fi, fJf^Efl, f^i^, Q^i^, fiJfe, '^[SliDct

2. 4A^f^S^c7)f:^m{iM£g^^j(cr-]40kg-e, 10;b^^I^T"i±//ilBOkg,MTOkgi: D . 20

S^T-ltSIt ^ ^ icr^gOkg^ ^ct o tzo

3 . mitCDi^mit, llTii0kg,1^:^112.8cinJj[^]01O4.4cni,f^:?^62.2cni,f](^]i^35.9cni,-Hui^34.7cm,
i}^i?tl31. lcm,^it'i32.9cm,^019.4cin,-R!lHf]j7)?1.6cinT-fe -o tza

4 . KtfT"(±f;t;iEU5.2kg,f^S108.8cin,l](^J[lH113.9cin,f^;a63.7cni,f}{|i^38.8cin,M'li33.0cin,

iifi'^S30. lcni,f^'|iS33.9cin,^[118.9cni,'ralHl)7l?2.2cmT^ o Tzo

ia^^307?si

7tsmic[±mt5^iECj;cr^-)

^z.x^mt, mmm'^tLxr^-(Dimm^^'Mmirz0xm^t^.

1.

Tl^aT^^-42sl!col^T^f^d;o/zo M^mtTfmtitm

«n^r--^Rfr'S n K r. 4 ,
nniiiii ii! n^.!^

' ^ ,

^M2 (^



66 WfflSKWffi ®40^ (2002)

2. psfflni

MSI±, 2002^7MA>e.l^^8Ml:A>(fr*MUAco

3. lasjis

MMSI4, fL«a. tta. tt*. BH, »«, Bsas, ssti. mh, nm,
3,

4. iifi:5a

l/2fflteT-iE4'«<)^?.2~3cm«nfc t C ?.®MI»®)I$ SSeiS«e±«:^S8i]

(M±¥xma») ^wasa. Goinpertz®J««y=Ka'' S:ffl^^r#«Ufc,
intS, 0~60B»ST-®fl:*l±, S«®M*BiCov\-C3lSiratetfc7=-i'S:ffllifc.

N

1 . ?Lai»®aui;J:5aSSa«-*ffl'&SJ:if¥)^?LSi8!

%iS<39.U-e,»!V^r-13ffl®26.8%, 14®®17.1!6r-feofe. ¥i9asi»l412.4(ar-&-5feo *5''®«
g-cit. SaSilffl¥iSILsiai4, 9> KU—;^-C13.8®, *3—^->t—T-13.8(H,

13.3(i, ^aD-yi'-C12.7fflJ;«:^r*it), " fflfSST-ii, •>-*'-®#lSaWai413.98

5aaJ;!3%¥t9?L«a4S'>'5tA>^fe.

«i ?Laia®atM;j:5isas-^iii^a3J:t;¥KiiLisa

a m WL (M)

10 11 12 13 14

mm ^ ^ {%) 2.4 14.6 39.1 26.8 17.1

(M) 12.4±1.0

2. flsat^KCM®

ttl;tH»fflM»402Cmbfeo 0~54>M»£T-ffl«*ffljai±.«-ei4y=59.2x0.02'"' (p<0.001).
«-CI4y=53.2x0.01''"' (p<0.001)i:n,5~25A>H»ST-®«*ft«i4,aT-l±y=138.1 xO.20*"'
(P<0.001),«T-I±y=138.1x0.28""' (p<0.001)ii*Snfe. 44>M»S-riiflSaiJ:

^WCRofco 254>M»JJtBI4. 4A>^B®«;«i4Mai;%tmokg-f,
10*>M»r-iiaieokg,tt70kg20A>M»-C««i:^)t«)90kgi:)a:ofc.
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f«, mm, mm, mm,

IfADUfco

43 <i: ^3OI ^Ts^ t ^AS ^ ^ o

130

120 • cT : y=123.2x0.52' "

110
p<0.001 ^

^ 100
A

(cm) 90
80 . ¥ : :

70

60

• r
p<0.001

10 20 30 40 50 60

m2

130

120

110

m 100

(fm) 90
80

70

60

70

65

60

n 55
(cm)

50

45

40

? : y=127.6 x0.49' "
p<0.001

o

: y=123.2x0.54' "
p<0.001

10 20 30 40

m

o

A

A A O

50 60

1113

c? : y=72.2x0.55' "
p<0.001o A °

A

<i> :y=73.3x0.52' "
p<0.001

10 20 30 40

m

o

A o

50 60

4

70

70

70

A

o

80

A

O

80

A

O

80

A cf

O

-to

fig^am i<?)
m (i)

A c?

o g

mmm ((?•)

mmm (?)

A c?

o g

—(<?)

(g)



68

45

40

m 35

(cm) 30

25

20

45

40

BU 35
m

(cm) 30

25

20

40

35

m 30
m

(cm) 25

20

15

(cm)

40

35

30

25

20

^40# (2002)

? : y=45.lx0.47° "
P<0.001 O O

a

A A O

<f : y=39.8x0.56°-"
P<0.001

10 20 30 40 50 60

ins

c? : y=39.3x0.52' "
p<0.001

$ : y=40.9x0.46' "
P<0.001

10 20 30 40

o

A.

O

50 60

me

? : y=36.5x0,50'-"
p<0.001 o

I

(f : y=36.1X0.50°-"
p<0.001

A o

70

70

10 20 30 40 50 60 70

HIT

$ :y=40.8x0.48' "
P<0.01 ° %

o

10

A o

^ A
00 c?" :y=39.6x0.53' "

p<0.001

20 30 40

8

50 60 70

A

O

80

80

80

A

O

80

A cf

o <j)

—((?)
Bfe-gmia (&)

A ^

o

(<f)
(g)

A ^

o g

—((?)

fg)

A (f

o ^

—(d^)

MfflM (g)



30

25

w
@ 20

(cm)

15

10

(cm)

(T^~) (o

c? :y=24.2x0.57''-"
p<0.01

AA.

10

A A
CD d 0

20

? : y=3.6x0.07' "
p<0.05 O o

10 20

30

30

40

A

§ *

50 60

1119

^ A

40 50 60

70

70

10

A

O

80

80

69

A c?

o ?

—(c?*)

A

O <j)

($)

3. i&mowm.

WLU(D{^m-^m\z7f^Ltzo z^t^nmx±.(Dm{^(^

LxM(DimtLtzo

mimm, mm, i^m, m^,

(eo-TZkg) ^fg^^nTv^^o i924^{i{±,

bm7cLfc^)®T-fel9,

r^11112.9kg,M113.4kgh. , JIS©T^*-{i

^tz, 1963^{C^^R;{)S, i^
ft^iJ;yf8SBffl«a4^f'S:rJ-C^^^As, «;«65.84cni. ttftll7.47cm, S9H121.97cini:^i:^Ti5 0 ",
^•cffl«3!)'4-0®ate«^±iii-ptv*a. Ilf«ffl7=-^'ti, auaESffoTTi'-^aTc-rswfflffl

1972¥ce5ce>"i4, ttiaamg, +

(13~14A>^») ai-Clitt:M179.0~202.2kg,tt;ftl46.1~158.3ciii,89H

130.0~134.7caiJ;^:o tiS t), llttt(±ttM165.2~174.9kg,tji:fil37.8~145.2cni,B9H131.2~136.6cniJ;

^t•5T^^•5o + «IT-l418.2ciii,MT-ttl7.5cniJ;«^$nrti5. ^

'StOfeo
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2

cf

(n=4)

$

(n=6)

m (kg) 106.0±28.8 115.2±23.5

(cm) 112.8± 6.0 108.8± 4.7

m m (cm) 104.4±12.9 113.9111.6

M (cm) 62.2± 5.3 63.7± 3.8

m m (cm) 35.9± 3.2 38.8± 3.7

tu (cm) 34.7± 4.7 33.0± 4.7

m <€ (cm) 31.1± 4.3 30.1± 4.2

(cm) 32.9± 3.1 33.9± 4.1

m la (cm) 19.4± 1.5 18.9± 3.7

TOM (cm) 1.6± 0.3 2.2± 0.5

VI §1 ffl JC

1)«'««a#7X«®s«a, 2002. 5

2)S)«Sii, 1998. »«<£*« r^y-j fflajctttfflfflAJtftd), > t-, 407.46-50

3)$fflSS • 1987. 179,

4);*:5*-, 1978,tt»aBfflSI^ItMfMJffl^;ol,^T, SBWte, 15(3),201-208
5)®5cli'± • *®IE# • «P8S- • • ScfJII®, #St§a, 1980.m

m.m&m ®aBBl;88•r5«col,^r, ft!aasttw$g, 12,152-167

6)»i«»att7j<sfTiSiiH«g«^, 1991, »iMma»7j<«ffi8!fi, 10,759
7)»tt»®#7j<affiRSS«»«^, 1991, »M«a#7jcBffiRi, 10, 783

8)SfJRtt, 1967, I. «g^Sat(l)«l»:M*(1963^), H«3l5«*MSffl«S,2,32-59

9)iS5cit± • tffDEHS^fe • lUTfrS • *«IE# • 1975,BfflmttiiB8K« I 7^•-^7->^-ffl

mmmmms., 8,96-102

10)(a^£}t± • MJIII^ • • «lljiNe^ • S»(iS • •#-, 1985,A-<>->-\'-®f4#6

«, «!aasttw«, 17,104-110

wSSSTSliiTxiiii
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9^P\ S^*itA *6358;^ AMSJ;A>

I m

iii:9-s}stt?5iiE)t<bffl.acjiit.5Fa^waffla}SfiMas^tts=f-r2.tS). mmmu.mmms&m

j97jc)§A»2l»F^aKiii«.S:ff%-5KS:aSE, i57XeXit»lcWa,£!ie«)2li#Mrt(;Mi«;65^ei«
aSrffdE&Hi^AE, 43J;W}57j<gA2a#HaA^6««,£tetti2iESPai«:BEi:iSStfco

n^'n. 20B#Paff'5:vs Sfc. ^Etfe?57K«A»21ll#raA>?>
24B#MST-3»MaR^-B-&0 3;n?)fflK»ECi31t5aSfi«aS£l:fc« tt t ^ 5WTffli;fe 5 T-fe
ofc.

1. aME-C(±. (NH.-N) fflffiTCi;^)^t^^, astt^is (NO.-N) ijiOsffiaSttS
m (NO2-N) ffliaSDAS»e.n. -?©«, NOi-NliffiTbfcAS, N0.-Ntt}*«Wt;SlWi4Sitfeo
2. B>IAE*>J;OTET-I4, NH.-N®«llaKfflffiTC^;^,%^^N0^-N^3<J;O=N0^-Nffl)ti!^P4s»^>n.

NO!-NlifiTLfcAm-NI±lgSDfi!«S< • JjiMStSASo^t^nfeo

3. £i»nb^we*s«a (BOD) 3Ei;'fe98.7~99.2%r-® 5Sl^»S*T-fe-3feo
4. ±mm (TN) iigSE77.5%. iais:AE88.1%, Mi«:BE90.5%T-a»ECtt-«.M^Aiiit):

BEAS«5<, H^«:Wa®a*isS»e>nto Sfc, M5;AE(cl:b-<.BEise=Fffil'^«iT-&ofco

itt^, SSi:Ea-r-5«i«r5»Pi3liK:«'rsMit>tfKS-5cf>, I999^ttff^nfe r^egfi|tti®M
fflaiEftsu:^ijffl®®iii;Mf5af$j i±. 2oo4^(ri4a»ja«fflafflA!M<e-r5'S:ir*BS^ci;^

«S-5.^^®aiE%ffla^^«fflMISt:^•r5RaAsSio•Cl,^S„

fi«Cr3^^r % ^ 5. CfeWt 5'£-S<)S^ 5o

1 .

itftii!iast»ffl«®®«0S:iaitrx Lfe.

24s#rai''i'T--c«aB#M^$i»t, xTL--->3>ffl:iK>7-s>6fflsa«
»{bffl7k«l4iiS15cnifflHK)fi-?*®gfil±6;T-SS<, £fc,

7j<fl4i®fS(t?§ilg4i9-CtSfe«!)Vi'^5^-yi';^i'-7-T-fStt»5iie6sa:®t^VNS«Ci9>^< 5 J:

tE#b, 7j<:HA>?i®®«®®»S:l»<-fe«), «ia:^9"D-;Ui£7XBC}?A>'^&o
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2. fi|S)^7j<

#t|£r§7K{i, Cf^:Mi^80kg)

ZOOOmg/ i ;5, J: o li7Xit7XT-#f^ t tzo

3.

Y A^-V- h^E12fI^Ufco

zommntau, ttz, ^Ei:^,r§7XfSA^2iB#p^

A^5.240#r^^-^3B#P^©MB#r^^igttto m%A, (MLSS) M^3J;t>'BOD^a^f^(±.
3Ei:^j[^^d.O J/min, 6000mg/7, 0.4kg/in'-dayi: bfco ^cl/>,

m.^

^ m 0# (hr)
(hr)

tt m m m (hr)

^ ^ M (i/min)
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(kg/tn'-day)

iii ^ E
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iS ^ E

m ^K A ^
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ii) m^(D I
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1 •• td:f#±, o
m 2 -f A-?-1» — h

1 .

i)^iS®iEic:53(t§NH3-N, NO3-N, m2-mm^

mm(t>^m7^utmmt^tzi5b, ^MEtr^stt^NHi-N, no^-n, NOz-N^M^&n^Lfco i^tkisa^

^OB^P^hb, 24^r^^^T-2B#r^4b'^f::^^^E0^t^?5ifgM^?t^rmb, 0.2//in®/



(12) 73

yzr^yy ^ (MT-IM) t-,

N03-N:fecknfN02-N{i^®@fflji7KM^|Fflt (DR/2010) T-^^Jfbfco

2mxn7\^t^j:v2Amrii'imm7\(. mm?^)

=&^^Ec7)^A?^7K:}3ctt>'M7K0BOD^TN^|^S bfeo

BODIi, BODgi&^iJ^^ (BODTrak) TN(iNO»-N, NOz-N:^?(TKN) ^^mum

^(D^mtbtzo

1 .^H^Ei3fcitsNH3-N, NOa-N, m2-mm^

^MEl34D{t'SNH3-N, NOa-N, NOz-NCDll^^IglStl^ Ufco

NHj-NCD{£T{::h^)'felS NOa-N^Jj;r>m-NcDliiin>{)S^^n, ^®M2-N{ij£TUfcAs,

N0»-N^i^i^6^l3iiV^^a^^^ Lfeo

P^^AE43J:iCh*BE-^(i, NHj-N6D^mBt®i£T{3i:<fe^V^N0j-N43J;t>m-N®iij)P>bs^e>n,

N02-mifiTtfcASN0,-N(±iij!j0«^< \)Mtmw^^titzo ?st4?§?ig^{ci5i^t:, mMim
N02-N^igTN03-N^-em^bb («^{bSlJ&) , lim6^^Jtr'{iN03-N^ig5c

i:v^t)nrv^^0

rmih • mmm^ti^mztmi^nrzo

img/l)
120 •-NH3-N

^NOj-N

^NOj-N

0 2 4 6 8 10 12 14 16 18 20 22 24 0 2 4 S 8 10 12 14 16 18 20 22 24 0 2 4 6 8 10 12 14 16 18 20 22 24

iaKE NME n^BE (^n)

@3 S«S!IEl;Jilt5NH3-N. NO3-N. NO!-Nffl}i«

2.

«AS7k43 j; WfflSTkffltttt S: ^2C m b fe.

B0DI4, SA?57k6S2150iiig/i r-S)^fc®C»b, iiSE. Hi^BE®®a7j<l4-en?n28.0,

22.0, la.Omg/i-rfeiJ, BODKsS*li, 98.7, 99.0, 99.2%T-3Ei:^/Sl^KiS*tfeofco

TNIi, SXSTkAMlSmg/; X-&-:>t::(DIZitV, ^i^E, Ffl^AE, M^BEffl®a7k(±-en^'n93.4,

49.4, 39.6iiig/i-e&!), TNMSS^tt, 77.5%, 88.1%, 90.5%T-,

Hi«lWa®JaSASg«>5.nfe. Sfc, M^^AE{;J:t'<.BEA'«Tgl^tt•Cft^fc.

##i£T-C(4MffiAs»^-Cti»«4fi$feWi;?iJffltSfflT-fiffi«llttAS£'ST-, «?«•»»{; bt*®

tFtfiJffltS®T-*«»6s#V>(SifffiSa(±jttf" fc^n, 4-[alfflK!^C*iV^TM^AEt;tt-<BE®TN»S
}57j<aAa(rwaAsff±bTV'5fcS), ffia^5feftT-*«»A'feoi;^)i^v>

?57j<fiAWBiJ;!)«#tSN0.-NfflKM^ffijtbfcfc»r-S>3i:#x6n5.

Sfe, ^*m{57j<(ig«a*tf« < , TN/BODltAso.2~0.4ffll5H-CS>t), 0.15gKS-Cli»<bMtf
W«ET-S>34S, :enJ.:l±T-l±, gst-a^cv^" 4•|slffl^^feftA^57hl±, TN/B0Dl:bi)5O.19T-

feb, -l!g«C(±!tbH5fe(tt-feo!ti)!, M^Et:J5^^T^Sft • KaRfS^)^«)6n,

fflfflisff'&tonfco -tmttTN/BODtfcS^ eitB< bfe«^ffltftW-?', B0D^«*iSf4oJ:OTSSS)^ffla^^
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8 2 }S:Ai57j^fe<tU«lS7j<®14tt

^ s Tk

F^^AE P^^BE

BOD (mg/i) 2150 28.0 (98.7) 22.0 (99.0) 18.0 (99.2)

T N (nig/7) 415 93.4 (77.5) 49.4 (88.1) 39.6 (90.5)

m ( ) #ei4%T-fe5,

V ?| ffl A sc

1) 1999, (6)K<bi»Slll:9-SfStt?5)(g»t;J:5Ba)*B#?57Kffl
fi3X b®aKI», 37. 78-83

2) 1997.96.

3) agsiift. 1998. fffflaas, #ga, 82-83
4) gsK)*!*. 1998. mmmtMm, ffBasctta, «ss. 33
5) a^aSASMS«M««iB, 1998. «S^^K®a • 185

m^msi : ttfiiEE, XSB®
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KX5^rD-y- (3SD

K4. h@M0.2mO ^M^/^b, Sfc, J:

f) Tr^oto

1. (357.61:1;) {i^#^E (967.2#) (rJ:b-^¥±Sft^0$r^i)^l%7Ki^S-r-^^(r^sA^-pfeo

3 . BSS7Xj%J/E^7K^90%g^S-?IS&7i<-r§®t:;'£-^^d:S^r^!i3aP^r-^ofco

^tz, ^fj-i^?igi±ii'^i4sr^^)^{j-T7X^7ox^T-a^/^f&7xt-5fcs^), m$mnx

m ^nts^xS1j)ii

IS^(i2002^12^t^ej2003^2M ST'lllSbfco

2. umiziii

Dliti^ I

(mi) i^mB'6mt, r^Pll7cin, mf^^500cffl,

-v-) tm^xn^tc!^(D:^v~y^^i)^u-y-t^^fft^rz^(D^i^^'s^w.btzc

± U

a-y-

7.u~-y

mi

mM^uy

>20cin ®
j20cid S
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•t#«SfT^ofeES««<^*Ei;bfeo iSttf5ilEI4,
i#-(bfi" AtjftKUfe. (Ktrs^s) fflTk^Aswaat
^c-pfeW^-effSi^fco ffi4*J5ilgi47|ci»fi)SS*ffl@$®0ffJ!»-e«ga*«iq35Okgt?»^feo #I*»H

l4®5«rtfflSii7j<?5ilg^i:S:iii<I15miinfeltJe#CaW«a^>T5-rST-i:bfe, tt»t-i4gtt5«-5,
j: S: ^ n ni HI r off!5t-5 fc,

fgttf5«g#»ft (MISS) «lSt4SSft?5ifgS:»?.SCS:A'f3itmtitett. ttAKl±HLSS4S6kg/nf
Ca:.5J;-5CMLSSa*J;t)»aitfco ftXtfcfStt?5ifgfflMLSSaS,

MLSSa*ii?#l|E<)M6225iiig/i, 16029iDg/i , SASii
MEJ;4.37an, lii7j(:?5ilg7K:9-ii#-#«E90.5i5, mUitmmoMt, ISISIBItS^fr-Cftofeo

g1 MLSSSa, SA®fcJ:«SSl7lc5§;l7X»ffl¥)^(i
E ^ MLSS^iS )!^7X?%?fg7X^

(mg/i) (cm) {%) {%)
E 16225 37 98.4 90.5

16029 37 98.4 90.7

2)lt^n

^S»fefe«)ffii7j<*SHAS3~nBi;®AsS)-5fe. ia«IIT-tt;

MSI^jiUfe. iSgl5cin*3fl00cmfflTi"J;i'ffl«CT^>';;WgT-|SS:ffi!3#W)g
A^eiTktfftWSidtibnxUfeggic. ia)S:30cm3E«tfeo ^msSsEMrtoffi-lbS

SIII:9-SattS^g»-(b«" iOfttttfco iStti5ilEt4HLSStf6kg/n?t;)S:3J;oCSXbfeo rSttjSiE^
tfcH0e, SBMTKSJIfflTka-^aS 11o sESII43RafT!&:^ feo

3.

iS»Iffl«2aai4HLSS)ai*, rgtt?5«gfiAS, Bi47kj5jg7jc:9-, tfeo MLSS
7k:9-(j:«a" iBS^flEI±aiC5®KlfffiT-IS^b#*»

T8#ffl«5^®K^liS«»#a6M$-a-feo««Kt41A'^<«n^iA>-pfe.2tffeS!3iBn^tA>^fc,
4Asjatl&4s«cl!a£>K!S:V\,

2)^^n

a»IIffl«2ai(±Jij7kS«g7K«-t Lfco C J; t)atetfco

w iB S

1.
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r-&t). iSE®patciX7j<;ipffl*itaAsg«>c>nfeo
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2. i^i^n

(%)

100

98

96

94

92

90

88

86

84

r98.4

93.5

91.3
90.5 90.4 90.3 90.2

90.0

0S@ 10@ 2Sg 3Bg 4BS 5B@ 60@ 7BS

V #

1. KSSI

iiUfittiiC, jiS®«AC»J£M,T-fea*9l • taCSaS^iiCMJST-< S
ens". ^^olSa. ^•T•»5feS)i!i!^»^^tlC^*aUJ««ii]:tlS«'>^t^^<, b
4>b%Ase..

UMir-lt, ««ff*Ett¥-#«EJ;t)<ti¥lS)#SWfflASffiA><. ¥ffl*E®

9£>SttCD*iEi)!:&6>n5i;C5-?S5ibs, nifcl^fcfe. ««8S:S-:5A>
X S MT-4. |S| b J; d Cff# 15 ^ i: fe O to

2. MfiSn

5!!»?>^(4, JEWBlOOOWSrS^a J;d'5:*a«ig^T-ii;ttlS:»i:ffaS^^iA'3a*J:^i:S"
^Fn•C^^•5A^ 3nt«!!)5fSfflM55a««AS;*:#<'5:5feS), f'^S«41i-^-rA>lRlbA»T-iaM«ill&^

ffift#S0^afSttS8gS'^li;. sftfJf?ilEi±a«140IBA>itr7X:a-7O%£
T-MiiJjjTktaffir-. sas^•li•»±l4B»®s!^w^5^lEa&*,a^e^fi!aa«^»«ts". btisor,
mM7j<c51 s 4S»T-g t s ^ t s s o

ttSRI Cii^^T«7K:9•90%gSfflffi^7k^5^llfflR3feff^lAS+:S•^:•^Sg•C&ofe, £fcKaiICiiV%-Cli3

BM®ffiS*«M-C-7j<:9-!bS90«g*i;^j:^fco c:n6®c:i:^®£;irBSi*i5m^7l<:9-90Xg)tT-RS1-S
Ci;i£Bliat:Se*B1000na«®a*S:«i«JC5!!>5i*®a«S:tt#" VtztZ6, ?5JE®ffi7)c«H414B
HT-tt-»bfe«^t431.3ii{. 3BHTli-#bfeii^l46.7iifJ:«:^feo

JJl±<t!), 5$5fRi)>5.®?5®f»4#«^«Wbt5Cii;CJ;t), »®WH®S:®*>J;a=«»®e«As
^ffiT-»t). £fc. ffi?gffl*;(3Bji7j<®7k:9-90%g*iT-tt-aci:r-. ffiS7j<*BH®S«SiiJ;ifttHS«
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ffl«'JvASW*n;fe5C:J;«gSn&. feet, 8!»?ifsffl®a*gsi4^«cjl!3*s<ts$ns"®
T-. Bi7jcMMS:^»-rs»^i4»5ERCMffiS:A>(trta!CilASAt)aS%Vift#AS£.ST-fe5„

III®Ki®r-(±B!!5lS®Sr3S !)^;MtSJt^^ttC•3^^rffli^«tt^foT43 6•r4•m®MT•fe•5
Sfe, Jk»90%®}9«S:ltSEftt-5®^tl47X:9-®Sfflai*M®iit«'5:JrfBl£®WJSi)S£-ST-S>5o

V ?| ffl X ft*

1)WHSA**««»®«i«, 1998, 24-25, WHaA*a««B(®«

2)WH«Aa«S«S«««, 1998, «*A^K^!la^llffl®¥§l^, 147, UHi^AS«SlgB(S««
3)}fBBStii • Wrua^ • 9a«a«, 1998, sasisa^tt, ee, «g^

4)waffiAsa«SBe«is, 1998, 49, i}ffl«A*sa«fi«««
5)ffffl»a • »rU«iS • ?0K««, 1998, 51, »KS
6)#gw • • ttSffla, 1999, *«fiS»«Ka(6)®<b«M|5|fl-ii;ffit4SilgttC

J:3S®ftB#f57K®ffi3;^ bjaatt®. ttttSKWW, 37, 78-83
7)s^laffiAB*±«la#, 2001, is, ftfHaAB*±«tt^
8)WHaA*«S^Bfi««, 2001, *«««T hvW1f-»mSK»^«», 135-142, WHSAM

: XS»«, frSIEe



^9

(14)

;fcBa55^ :fc;«Siri)>

I S i!^

(ii)«#) rh^yt-is^.

2. Mfflffisa, *i5SS:ig^bfcJiKiiAa'SaS:»&tfe«JEAS70'C«EST-J;^bfco

^iUtrvifco

4. TV^-T^itJEct't:®®, »-!?CjKtHTIi1#aASg^

$n&.

S:Lktz,aiEi4#?±i:-fefttHS®

Sfc. ¥B8i4^A>e>mrt-e-fe5iMrta)*i;®iai$tifeSr« (SIS)

®8!iiBg«As«i&S 0 , SaAsX^L-^'-r < ^d:oto *K»-ei±, ^iO^SJiffiCour,
il«Mi; L•rt(lffl!fttcffll,^feiS^®«tt£

ra*ufefflT-«et5.

1. KK«HrfiJ:««ra

mmi, t+M®*aKMrt®25"Casatff^j:l-N, 2002^10MA»611i?St:*ifitfco
2.

iSaffl«7J<:^•®tt®T•&•^feta)lHHa?£bTffl^^to S«l±rUSS®5i[BiiAa)*Cffi»$nfct)®S:ffl

Vlfco

ftK*«ffltta-(b^tttti£«lCrxbfe<, 7K:9-(±^:«f3<i'eT®< .

l:®<, gaS®«i4SatA!;l-;ff3i*J;W*®t:tb'^i£< , S?j5S,

7X^3- ^mm PH

(%) (%DM) (kg/J)

14.31 0.24 0.23 3.5

8.57 3.94 0.25 5.2

7.23 6.49 0.07 7.4
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3.

LfcSiJM#{3ct !5, tiS^^,

m^tbtzo iim^{i^MM:{)S(^g{3 55:^^^43J;t>'^ilK^n^n503g, 472gi3
X t>'465g ^ ^ 3000 gtm^btzo

^2

m

E ^ A/ umu 7jC^

(g) is) {%) (kg/i)

3000(970) 503(431) 60.0 0.40

^ ^ E 3000(970) 472(431) 59.6 0.40

^ E 3000(970) 465(431) 59.6 0.28

m E^^:feJ;t^*iml^®( ){i, ^t/Sa^rNUfco
4. sAmii}^

M-5^^3000g^;^-:;(^r^503g, ^^472g45J:t>-^m465g^^n^n?g^b,
(m±¥xii;}±i^) izm^sb^^, oa5i/min(Dm%-^mm^m^'^rzo n-

3iiiffofco ii5E5®s5M{iTgj^ff3iin-r'20:^i3iiii«ij^ufco

0T>^-T^jStt^si4B${i^ij^ufco u.

5.

Ltzo

7K^{±m^'' j: b^ij^bfco y>'t~rmmtfmmmihmm(Dumum(oum^it)\\^^^'BX'

m^btco V^xm^Ltzo pH{i^{b:^U'^7Af«?ia:jmp

17 ^

1. JtBBa)7X^

:t:?b-r3E>&s49%, ^^EAS38%,

-nh-ofzo

i%)

65

60

55

50

45

40

35

30

7)-;?JziE

A-SSSE

SliSKT mZiSJIT ®3ji>IT ^4aJIT

mi



xm : 81

2. mmommm

X'^-Dtzo ;r;!3 3E45cfct>'^^ET-{i#^P^fit{iTl^bTV>fcAs^iaE{i^33i^T-«0PMAsj:^tT

±mm^t^bx^Mmt35ovg/im^^, ^^mt2so]ig/iwr^ommxm^btzt^, :t;b-=iE
itmrnmr^tmum(Dmmxm^ t

(kg/i)

0.5

0.4

0.4

0.3

0.3

0.2

-ik- ^IftE

C3- -0

—K

^ljSM<f& ^Iji^T mm^T m3iig§«!S ^4ji^T

02 mmommm

3. JtflE0n°«;a

^i5E®p^^i^lll3^Ir^Lfco ^lji{i®V^m{3^&ISE:bS69.6'C, :t;i3:3 EAS67.8X,

-?±#b, ^2ii(i©V^/®{3c^i£EAS71.5°C, ^^12^)564.4°C, E{i58.3'C^T-±P Ufco ^Tz,
^Kt%Z, ^43i{il, ^^ET-$)':3fco

(°C)

80

70

60

50

40

30

20

mm

I113 Jtflea)n''n;S

^331

^ ^ E

E

mm

4.



82 ^40^ (2002)

1114 m{^^ct3a)T>^-T;sJS

-e-3K » E

a K

5.

;r;^3 3E:fe«fct>-^ilKET'{i^23i^T-liJ!jnL, ^(DWim^PLtzo UT^^E{ifte02E{itb-<

(lag/ i )

450

400

350

300

250

200

150

100

50

0

His ltfiG't'07>^-T't4]

6. JtflG430pH

liflG^f®pH®^i^^^6^3^^bfco =S•E(C:feV^r, pH{i^23i^T'±# U, :t

^bfco ^^E©pmi^2ii^T'ffe®Ecfc^)i£<^t^b, ^33iJil|^{iflfe0EJ;!5® <»bfco

(pH)

8.5

8.0

7.5

7.0

6.5

me lifiGtf'cDpH

m E

*-S iiffi E
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7.

> hUmtz-Dtzo

i%)

85

80

75

70

m E

M E

mimmj mmmj ^3»t mm^r

mi

V # m

i:<feS^-e70°caj^^-r-±#UT4o!9, 1^^i^rS«J{i<^:^M<b3b!!IE^(cfTt»nTV^^^i:)b55tl?.$n

mA.r'\^^:itmni^nrzo

mm^ntzo

(im®2EJ;tl^V^^itT•^t^Ufco tT-^

j: I3^< ®7'>^-Tf4a^^it5E't'll^^UTV^fe^ ||23iiSslTA^

e>ll4iil^7^T-CD^^E0DpH(±T>^-T^5ig^E4'>b^e>J!^/±l^n^®{;+^^fiiT-feorc®'o :itl^

^V^T{±^H<§T•Sofco

VI ?i ffl :s:

•, 2001, iiJ3E{bJSMIf-^-iT;U, 5,
3)wiaaAa:$:±«tt^. 2001, iijB«#«tt»ffa. is. WH»Aa#±«ar

4)±«^ffae«g«6e, 1997, ±«a«5-«fa. 241-243, »sa

5)±#:9-«fSiS«: l^fi. 1997, ±«^«»#fa, 196, W^Ett

• Z3C
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6)<$aj*, 1993, 343, 39-45
2001, 12, ttiaffiA4'5^*a^

8)WHffiAS«S«iie««, 1998, 79, WiaSASBWB«««

: xe»«, fraiEB



^

(15)

»*itA #a« :tBa55i: *«Sir6-

mxmmm

I s

tztb, SL«K^;bT100%BA^ltfiE, Siffi#SES:fflV^

TSitlS^ff^:-5feo SilSE43J;

^PSbiiJEECo^^T. Sfe, HtltJEJ;l!CJ|s|-®S^t:<t5r

>^-T«tB5±S!lSt5J;0=«7Ktt-^fflKS4. RbitJE4:t;!J3itJE,

b«SE^SffiJtBE,»i|e|-i£Aah bfc»^Cov>-C^n^'nJtgfftW bfc t C ?.WT® i;431) T-S>^ to

1. «::>C$7k*, g7katr^^,^THbliJEtt^;!^3, t)l!R7ktt, «7jctti;SbA>

•otz^

2. T>^=Tt:ov%T. SbliSEEI±;l-A"3E, SffiEttb'-iffil^aflE-eit^bAco £fe.

3. Sbi|aGi:»»®ii^i:J;aT>^=T»£B5±®mi4, :i-:tf3«JEt:t;if3. SMJEtSffiffl

»^i:'bCMb«BE®SiJ^6s#<^t?.l5Jr«Sl.«[^t®^/io Sfc. Sd«fflg7ka:lii;feCS!t»®
< «: a S if» S 3 Ml^ t: S rD fc,

Jil±<t ORbJtJEIi, bTBi>^®tS^r•5fe«6:^-;i^3•?>^^i|Et;tt'<T>^ = Tffl«££l»

±f5a*t:«n5 3!)5, ®7ktt, {S7ktt^I^b^^&», RbitBE®»ffiffltaJ;bat<sti:®^r?iJfflt5

mrtc43v^t, *B«st;j;asa?5»p.as«a#a®iS7»jAs«!gscj;a"-feffl-c-»b, ?®

l^^:^i^i4»*^;7JcK^§)ST•fe^. ,®*S:Wi®Jbf57jcfe^4S-a-%

%'^\zn\.x7,vvMnwptt<,

Sfe. iMffle."i4, Mb«K®il!«*Jffl(cJ;i3««t4?LSi«tf!S'i>bfci:bT»tB-C®S!l*%S»r

$5>t3Hb#SGtt, i*tafn«A^b-?'1-<«:!), il(iH-S:fflV^-5«®ffi3;^ hfcCoiftAs

SJ;#;ie.nS. bA>b, Sb«JE(;oHT«(Ci31ta«SS«MS®iP5.®«S(4'>«:Vio ^CT",

m #*4fc<feo::&a

1.

K»l±2002^9M A" 6 2003¥2^ t:»a«SIIK»«-C*«6 b fc.

2. saKEd, )S^a^^J:y]s-s^^iStt«

i)ia»i
ii5«l-Cii:i-3!f3, SiffiiiJ;ffgb«JB®r>^-T»tl®±jai*SI±«Ebfe. E:9-J3J:0<®^a<£

«lt:S^bfco Rbii«E(iilI*«•®RSS8t!3l^^^<fe«)100%BA^itJE^;bfc. Sfe,

«®E^KSbfe. ««1.5i^B^^400g^;BK800g(;^n•€•nfflt^J|s^!S^a^bl:b®bfco aW4.
2Eaff>5:ofe.
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1

u mi)
^iS3 ^ilK

1.5 (345)

1.5 (105)

1.5 (750)

m ( ) p^(Dmmmmmm (g),

(gift) (glU)

400

400

400

400

800

800

800

800

Mb«IEhit3fs^?&^ai:bTl : 0 (IE), 2: 1 (2E), 1 : 1 (3E). 1 : 2 (4E) ®
li^, Ji^-^^^400g43<J;^^'E^800g^?g^bJ:biitfco

mizjr.brzo §M2SmrofT7&:o

tZo

a 2 ^±f=iis^(DE^ij<tmg^j

J^.S» Ay Ei^

trniiJie: nm (i) MS. (gS1) (gSH) (giS!)
IE 1:0 1.0 344 400 800

2E 2:1 1.0 295 400 800

3E 1:1 1.0 273 400 800

4E 1:2 1.0 251 400 800

E^ U n A/

nm {1) 1Ifi (gSI) (gSI) ism)
IE 1:0 1.0 258 400 800

2E 2:1 1.0 182 400 800

3E 1:1 1.0 164 400 800

4E 1:2 1.0 122 400 800

3.

mmt, mm--5mm), (^(4^5mm^Jg)
mLmmtbxit, m%m^A.mm, ;d-;!3=n.okg)

(J^^^6.0kg, :t:^'30.9kg)

7jc^^{t^i^i:ii'r'Sfcs?)^n^nja,fgb/io MtiiSG®ioo%E
^iiJ!G, :t 3 iiflG43 ^ t) ig U-^Tk^^Jfjn {3 J: (3 b o fc 4j© ^IS b fco

gA^Tkfi, !9^Uiifle®100%JiflG, ;t:3b*:3iiflE^5c):t>*

^^±i5G{i, iCJN•^IJ:b-«:®V^^iiT*^^/ro MtliflGli, it3ts[{z/io
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^4

7jC^ mmm ^7KS pH 1 jnzjmmM

(%) (kg/i ) (%) {%) {%m) {%m)

11.2 0.23 438.2 298.2 3.57 0.05 0.008

^ ilft 5.3 0.07 1005.1 392.9 8.19 0.09 0.011

m%m^A.mm 15.1 0.50 234.6 178.8 7.79 2.83 0.081

tisnmm 11.4 0.34 282.7 199.1 7.28 2.18 0.068

•^mmm 12.3 0.26 354.8 256.7 7.53 2.67 0.068

^5 ^H^.S^^J^0^it*i

7X^ yy^zrWMm pH

(%) {%m) {%m)

^^1 70.6 1.09

0.76

0.18

0.27

6.61

9.35

mm 68.4 1.13 0.19 6.34

BWi 0.82 0.50 9.37

um 68.9 1.10 0.20 6.73

0.77 0.26 9.20

4.

u,m, 2^^,[^i;:&?£r-fTofco u.^mu(Dm.m^muz7f^Ltzo
(jssaseocms rn-^ecm)

b, :^<UrDtrix>^^^ (16.5 i) P«3trissm, ^m>bs^in5feV^cta(I^fe^b,25'C®'E^aMF^T'
3imfi{i550ml/min, iims#®(i72B#r^i: Ufeo T>^-TM :3^ ^

mM. (250ml) tfcT bfco ISM
pH ^{b:^ U

pH ijS^2{3ol^T(i=§•E#3N•®^7Xg^

cL2i
\ s

L

m 1 um^m<Dmm
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V ^ S

«K»»ffl«*«7ka43J;t)^g7KfiS:tb«-r-51

Sffi, t^:3, SMM. iriiamt, lOO%B.S.^liJE®JiC®tt«i; trii t), Rb

iiJE®100%itJE, ^:tf3JtSEfe<tWfii®«JEtt:l-A"3, A«Etl:t'<.l»7kttfi J:lK«7jctttS H,>*#

K»ltC^>l^T,MLlSJEEAs«^.T>^x7®#«£«)xT^5^)T>^-T^SI?5±SI)aC®tlr^^

fco £fcK»2tc43UTii. ^

irT>t-T®?g£i4jtPx6nsMl^C&ofi;<, cne.®-i:i)>eiMLJtBEi±®«J:

LA>b, RbiWEAS

«?>'"ttitSEftl;jb*»SRbiiJE®^iJfflC:fel,vT. Rl"CTi: C 5 7;K®:9-®«i®3!)S^«) 6 nt i:

tT^^So at, Krt?>"'i±SLl;J;t)}ItlC£-ST-'5:V*ffi:a-S:t.S;®-r5»C^afeS>«5ffl®BC

JfitAS'il'KT-SiSi; UTV>So HbitJE®»«:ttfflUi»»fea^li,ffi«ffli8;®CJ; t)il«iS7C®IS,

BS -5 m#6tt t. fe 3,

HLitKli,

•c^^stf, l®7J<tt:feJ:^F«7k^4{c^t^^*«T•^.5t%^e.n, ^jffn-^-SilS^ffliiSTKfS. R7ktt®Ji

RbitKS:Sti(s|-J: LTfSfflt--5CI4. biSJE^SAtSi i: As%Ae,nSfcS)S^tt-¥'SE*B£
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*««S« S3h,*?* 4SBa^l

I m

')=^^iiK^6ffl*!«¥}:±«tX(5t»»4ia*t?ife«),*Ki: LX<^i^k.iril:imw.-^ 0.5,1.0,
1.5t/a C^n-en<bWE)H- N; P,Os: K,0=0.5: 0.5:0.5kg/a LfcE t. <t^mn(D?i--r: Ni£ 0.5,
1.0, 1.5, 2.0, 2.5kg/a C^n^n P,0s ; K|0=0.5 ; 0.5kg/a ifefiXtfeE, •?

aeia«J:36fftr«gaK®^fT«:ofe. ^fflSMI±WTfflJ:i5!3
T-feofc.

1. «JESi6ffltfcEi;^3^^•ty + -l'T> h:^i'-^?-7X®aattiSE4SAiifT-, Sfe, «SE l.OtEisJ;
t)f«SE 1.5t ElilWE«ttfflfflECit®tTlRa4s^6>-3fc.

)iJDl"5Mlo)6s»6tl&o

asaw<t t)tje¥Jfi!lDL&tt®SS 4 5 ^jM@-t:«jSB#J;!3%eT!a'>Lfco
J.:i±fflC:tA>e>, --^y • SBttASftJfCSiSM

\Hti^^<i>ntzi', HW^LTfflSKSftASS^^nfe. Sfc, ±«4>ltEfflaa:^iJ;y=jK*M(i:|5|«®

a'XWt^T-S-o&As, M«a:l±4 *MgST-)l8'>1-2Ci:i±%A>^fco

ie^*a^S®1^^iilE^RSgf-a-j;w*® i: b T ®AsHSti:
IS t) ooSiS^cA^-c, J; ti cn6ffligIESaa;*«tt«Si:

75R«)e>nTl^^l«

sen?.®F^M{;)^^)^>bT^^< fetetli, ±«-s®JiJEififflCJ;?,#HStI^KSS}G

ffltSid'SASfc-S. -96t:±«'NfflltSEJtfflit#titWca;^TAj!fT-S!3, £att^,|^±t-5 C i:A'
• £B

tSiiSiK^ b-C±ttl^:9•t;XI^•rR§^;#SE®±«4'T•®»»ttSCo^^TKabfeo

ffl

1. a«tifij:i;as^Mra

2002 ^7 12MST-. aKM®B# (HMT-i;±«) Cisurilifibfe. K^MSgBfl®#

KHI«®±«JK:9-£* 1 Cmbtz.

«1 ttiaB«®±«fiEfl-

PH

(H,0) (KCl) (dS m"')

±^m

{%) (%r C/Nhb
>m.

(mg PjOs lOOg ')

CJ
to

o
c-^

0.188 1.23 0.11 11.0 27.1



2. ftM«

iiBEfflMSfc!)®filc^«S«2l;mUfco iSSEIi^RS 37.51%, ±mm 1.70%, C/N tt 22.1XT-fe-p

&<,

3.

1)K«I

« 3 CS%Lt*SE®a&SE®8Sit, 1 Effl«9 iif(3inx3in)ffl3RMi5L«i6t:EHb, E®ilVNAS*
3t^5J;»6ttK*lR*t;JttS»S£M-<.5fc»CTukey-Kraiiier1^«Sff^^^fc. 7M 18 et:ltKi*

<^;Wb¥JEi|s|•£fflffl b, 7H 23 T> hXi'-i^5X®1ft(4tt/n{)S:^ttLito

> 1 h (3cnix3cni.a?$ 5cm) CT*grLfe%®4 1«

t tfe. «llEffl«5ffll±±«R@tt!t?);m, 20cin r-±«tiBSl b, •fb^SEWfflffifflliltffi®®^^
CSB»?SLfe«

T> 2aF^ri:tc 10HST-®gai«i*ffl}i^i: J:

2Lt, lOM 3 B43J;t>'ll M 25 0ffll§*T-l4, ¥3t4ateLM)!)>6iS lOcm "C/ij® t) 72°C, 48 WM

lHatl®;!i'J'i7A (K) .A;i/->'t7A (Ca) (Mg)

«teLK/(Ca+Mg)®aSttSS«)fco§5 ^7;i/®:9-tfl±fi«tt"fflSSR<bffiCJ; tjfT'&'pt.Sfe,

iRaftfflBSS^sisasswajtait 2S;iu»)«®se
ffl±«tt«c43i->-c, vffi^stebto

asEttfflfc Lx 1 1 (cipDr^rroEcft^

JEttT- N: P,0,: K,0=1-0 : 0.4 : 0.8kg/a Lto

2)iiei;ii

itSE®±«cf>-e®^»S:M«tafcS), aisffi" itKJ;B«A>e>}s®ufc±

9X«#»Si:|3l-® 7^ 23 HiCiS lOcm fflaS^T'-en^-ft 3 Har-iI»tfco JS»®II|lKti; 8M 23

BA>6 12M 23 B£T-. 1 ij^MKtElltZt-CBS. J;W:feg3R®M'>M&MStfe.

2 (X DM)

±mm C/Nib PA CaO MgO KjO

40.5 37.51 1.70 22.1 0.88 2.69 0.34 1.19

a 3 saSIIE»33J:i;i5SfflaBE

liSE(t/a)
{b¥JE»(kg/a)

P.Oi"s K,0

0 0 0 0

iiflE0.5t E 0.5 0.5 0.5 0.5

mm l.ot E 1.0 0.5 0.5 0.5

«1.5tE 1.5 0.5 0.5 0.5

NO.5kg E 0 0.5 0.5 0.5

Nl.OkgE 0 1.0 0.5 0.5

N1.5kgE 0 1.5 0.5 0.5

N2.0kgE 0 2.0 0.5 0.5

N2.5kgE 0 2.5 0.5 0.5
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N m ^

1.

2Mm::t ioms (i m\^) i izfik

LTzo ±itm:i^^t <mtLX\^^rzo 4 3ii5ctt>*6 3iT(iltM 1.5t

^>mm l.Ot E>M 0.5t ^ , 8 LTzmz N2.0kg

^^?)/i4EAs^g^Jg90%J,:;l±{;^UTV^/!:o Vn-p{^oMME, NO.5kg E, N2.5kg E® 3 Eli^i^:6<]{3{£

lOjiT'Jrblxbt^), MME45J:t>'N0.5kgE;^c:(t{i|&Jt 90%5|^?gT'^D,

inx^-Dtzo

6M 8M

H11

lOM

).5tE

liiEl.OtE

«1.5tE

NO.SkgE

Nl.OkgE

Nl.SkgE

N2.0kgE

N2.5kgE

2.

1 M45J;t>-2#^®m3t;^^4ii^Ufco

mmmmt 1 #m^3^J:t>'2 1 1.5t

ET'o^{iNi.5kgET-fei9, mMmKtmm\.5tKt(DWz ixymx^^mt^m^isb^n,
N1.5kg Ei:®r^f:: 5%7Xip-r-^mM:?)S|^.ii5)e,nfco 2 l.Ot ET'feofe

mAr (cm)

1 2#l%

«EE 65.3 ± 3.4 Aa

+1
^-1

4.1

itflG0.5tE 76.8 ± 7.9 ABab 57.5 ± 2.5

mm l.Ot E 80.8 ± 0.8 ABab 65.5 ± 4.8

liflE1.5tE 85.0 ± 1.3 Bb 63.2 ± 5.0

NO.5kg E 73.2 ± 4.7 ABab 52.2 ±10.3

Nl.OkgE 78.6 ± 7.1 ABab 52.3 ± 4.3

N1.5kgE 81.7 ± 5.3 ABb 62.2 ± 9.5

N2.0kgE 79.6 ± 4.7 ABab 63.9 ± 1.6

N2.5kgE 73.9 ± 4.0 ABab 57.4 ± 6.6

2)



3.

1 2 {i^Ufco

27kg/a-?, :^f^T'{±itflE l.Ot [xi5J;r>"Jt^E 1.5t 58kg/a i:il2

MA5M^j^A^-:5fcaitiIEMM®E-?{iN1.5kgE4oJ:t>"N2.0kgE:6s^50kg/a-e^< , gflEi:L>TM^j

{b^^E3l4t^M#?:^<JSAUfeN2.5kgEii^i^41kg/a-^^otoMMK^±tflE1.0tEij^«|]E1.5t

Ei:0P^£c n7XmT-W®MAS|?.S?)'^nfeo

e5 40

Q 2#^

AB AB

AB xAB n [] Tab

1x1 M
b£l ho

U7 O

1^ M
bO he

jm -M
ir5 o

4.

1 2 13 ® K, Ca, Mg (D ^ J;t>'SNM§

5 Iz^.LTzo 1 K/(Ca+Mg)M^Si:tii 1.85 2.22 ©^07:. i«E^5-{I ct ^ 0^

2 #:f:r-ii 1.24 1.53 cD^ST-fe b 1

fii-tr, 2#^CD^T-^^ ^itHE I.5t E>±tflE l.Ot E>it0EO.5t t to

E, ItSEl.OtE, itHE 1.5t EiC^^l^T O.UJ: ^)^^^^ilT-feofco 2 K/{Ca+Mg)^ft

it^lel^tCliflE 1.5t E>itM l.Ot K>mm 0.5t to

5 i\m {% DM)

K Ca Mg K/(Ca+Mg) K
im\K^

2:^:^

K/(Ca+Mg)

MME 2.63 0.45 0.16

ttO.StE 2.60 0.41 0.15

Ml.OtE 2.74 0.40 0.14

« 1.5tE 2.61 0.38 0.15

NO.5kg E 2.71 0.46 0.16

Nl.OkgE 2.88 0.44 0.15

N1.5kgE 2.80 0.43 0.15

N2.0kgE 2.82 0.43 0.14

N2.5kgE 2.52 0.44 0.16

?i) K/(Ca+Hg){±^_Sit

1.89 0.03 2.58 0.61 0.28 1.24 0.08

2.04 0.02 2.88 0.59 0.28 1.40 0.15

2.22 0.02 2.91 0.58 0.27 1.45 0.19

2.16 0.02 3.00 0.54 0.28 1.53 0.22

1.93 0.03 2.59 0.59 0.26 1.31 0.07

2.12 0.04 2.59 0.58 0.26 1.33 0.05

2.12 0.02 2.55 0.58 0.27 1.28 0.08

2.19 0.03 2.64 0.60 0.27 1.30 0.10

1.85 0.01 2.59 0.61 0.27 1.26 0.06
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5.

Cm bfe.pH(H,0)

pH(KCl)(i^E{:t'V^r l.\ JsiV 6.2imx&':), afe«ae«^C^i^^T^)KlftE:9•t:J;5

1.5t E>J|JE l.Ot E>liJE 0.5t E®lB-e*

6 .

a 6 2S;(iJO^CD±«»4jf

PH n%Bm^

(H,0) (KCl) (dS ra"') (mgPjOslOOg-')

7.1 6.3 0.144 31.8

M0.5t E 7.1 6.3 0.162 57.8

Ml.OtE 7.1 6.2 0.203 88.9

M1.5tE 7.0 6.2 0.236 164.7

NO.5kg E 7.2 6.2 0.144 20.0

Nl.OkgE 7.2 6.2 0.154 79.0

Nl.SkgE 7.1 6.2 0.154 50.2

N2.0kgE 7.1 6.2 0.159 59.8

N2.5kgE 7.2 6.2 0.121 56.7

ICJ:5ltSBffl;KS. g«SJ:ySfi5S#^

CJ;.sai§:iiJBffliK«fi, 1 tUT 1

S^bfe. Sfe#^J: tTatgK»K;43»5tg#»i:«tl BSrEltfCmUfe.

10M23H (3i)Mi) ®»jas-Ctt«Ma!J>Si)i:^§ < , •?

11 M 23 B (4sMi) £T-1 JJl±T-}|^tr43t)

12M23B (5ij^i) t::feor«#^AsiWTK::feo&.

0.0

1.02 i-05

^0.93

a(tlt7/23 lS;tiJ!)10/3
2S)0J!) 11/25

J J
7/23 8/23 9/23 10/23 11/23 12/23 (M/H)

SI 3

V #

»att^5^C^3^^•C#JE4SAbfcEa«E3b!g^^ttt»»tSMl^AsSlofe3:^:<pt,, «K®«At:



1 #*i: 2S^ffl?3tSl:tBtt-5i:, ltiIE4Jfiffl UfeE-ettJtJE l.Ot EtltSE 1.5t EAs« < , JiJE
Mffiffl®ET-l±N1.5kgEJ: NZ.Okg EAsSA»ofeo C;ne>fflttlftEMffl*3tC*i(^tMI4^toe>nttA>
•DfcAs. ^ltl^tllRat^5l^T^tJE»ffl®E®g;^lRfil4iS!^l50kg/a•C^.o&fflt»LT^tSE l.Ot E
tit® 1.5tEfilia)tT-iiS)58kg/a-C&^fe^J;A>6.*SECa^JEiH-£^aififflt?i J;5%JiJES 1.0

~1.5t/a SSffl-r-5 C i: i: i t) itiRA^xs^T-§ a 6 nt.

Mtt»®ieST-i4 1 #¥®a««MC^5^^Tg3S«#*AS i «±-efet), 2#*ffla)gWMT-l4,

-fn<ttlSTfi<%-3TI-ife, «SK«li«tt«-¥'±««)Sl®«XS:l»±bTffAj:dfc«).

i!) ti:9-«?*4ia'hMt5MlB|AsS>2,As«', ?fflC J;S:#It bXt), 1

^nr43e.i*, 2 s^®sw«H®'«#T-««&snte«)fei:«^5>nfco cna, JtsE^iSffltfeEc
2#*ffl«ffi»a«asAsjiJDbfectt-ats. ii®®ttfflcj^a^satt'N®

tA>t. MKa®^SA>?> 1 M 6 £-CliJtJEfr

e>fflE#(±fii:^^rtt^&^n•t^35.r. jacMsa#**®iw±i;'a:!), ±«a4^tj;t)±aa«®
liSESii6ffltfcEffl£*f443J;Oft*ttl±A»T-fe^fe, -e

CT- 2 #;(|J •)aCS® t&±«®Be:9-Col,\r^S^ t Ac t i 5, pH ft

<bttS«)e.n^A>oAcis. 5Ml^tf^»e.nAco

cneiipe..

s^is^^nAco SAc, ±«ii-sa{;<b^ttietfr-^:<ttatti;«ttJ;i::a-WTte.xe.n, z<D3.-oi^

ifeStSb, ±«®fflfi<bAS{£)l$n. "o MfflJfJEliS
«T«) 40X®K«^aA'Si b , #«!»4sS«r-fe-5AcJ;%;t6n. liJE^fettffltAcEr-li^-afeiKSti

iS^®fflSi:U-tt4 5^9;i"'N-5>;^C(f,aa!As.i:.«T-S!3, «*® K/(Ca+Hg)SfitbC»t5i'5

7.^9 (.%) ®ieii l.WJUTT-ox, 1.41~1.80 r- 0. 065(, 1.81~2.20 T-1.70X, 2.21~
2.26-C S-lXT-SatS^Snrv^S".! K/(Ca+Mg)^atbAS 1.85-2.22 fflKHr-Sia®t

WUT, 29^x-lt 1.40~1.53X-&^rz^ 2 S**'®< ^r3fc® 14 CaiiMg$fi®t|JntctStjffl
xhi1f, •e®)BHIi:}SaiJT-S^A>-3Aco Sfe 2 W®4iT-lilE4ttffl LAcEtiilNT K^fiCJiJDC
•t b K/(Ca+Mg)S«]:b4s^ffl«®EJ: !)*< ^ofeo K^fi®JiJD(4itJEa*®t)ffli:#x6nAc„ cn
eiCJ; 5 ®^±*(4 1 #*®SASiav^(lil^S:mL, 2 #^CftV>ri41tJEfflfiAa®li
in C i: ti o T « ± t-5 AS a S M1^ A®» o Ac o
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