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B, M P,O, 4-6 AT/ H, XA Nutrient sufficiency 3510l 458X Pt &
HE—1MSEHE, HFERAERS/NERFEERSFRK ENER, BT ERIEA R X B 7 5
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PR ITTEFEREAAZ, BEENERIPEYIEREREREEHHWEEE S KEITE
tEER,. HElfRETsmAR R EITRFEEZ SHMg, MEITRFEZEN: Zn, Mn, Fe, B, K
XA R C AR, EEMANT LA EITERAEA M A] AR B B3 = ao) (R 1),

F1 EFHXE S, Mg, Zn, Mn XF/NE2AHE=RUR

=
AEFH BERH R fjf ) T ﬁfﬁ G kR
S
&N 1997 OB 3 52 14.3 [56]
FINE 2002 H ik A B 2.6 22 7.6 [7]
E/NE 2003 ey AN 2 27 10.4 [57]
FINE 2003 \WFRFER 6 74 10.4 [58]
KNG 2005 RGN 3 60 15.6 [55]
Mg
&N 2001 75 1 29 8.7 [7]
&N 2004 7)1 &7 FH 2.4 10 37 (71
Zn
KNG 2001 TLHES 1.1 42 12.3 [59]
KNG 2001 7 3 ML 0.5 67 24.0 [7]
KNG 2003 Ll 0.35 43 9.1 [7]
KNG 2004 L1 4Rk 0.46 67 19.2 [60]
Mn
KNG 1998 Y1 i P 0.65 40 14.3 [61]
FINE 2000 1P 7 B 0.43 39 16.2 [62]
KNG 2004 ZEIR N E 0.65 67 17.3 [63]
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X A A3 R o e AR TR R A 78.6 %54, il R 1 MR B AR A R IR R R R A
SoM, X7 RS REE, PRV E AN 157 50 L R T M S i E AR T R A N2 5 49,
HiEEER RS 5 1.5 M 3.0 A7 /1. BT E DASEESEMRIK, =/, 11, mE%
Bk Mg [FJETF 4G I, A07E IPNIFE = B s s A st A 1 24 Fr /1) Mg RT3 7 8.66 %, [A] I A]
PN R R,

MR TE, FEREV/NE e de N ER IR, W, W, IWPESE AR E T E X
TR LRI H X B Zn FIRR Ao Y, AERBa MK B Zn 28 R /N7 P it v 1Y) i
HIE T, 7E7EAL. PERE—SehX, BiMn Il B, Wik MnfE,

HRAE IPNII 7 14 4 77 Z2 A4~ T8 RE i i a2 R, e BTG AU 22 DX AU N S b X i il Te 3R /K- IAIR,
/NP BRI EANEAMAL Zn, Mn, Cu, Fe 4%, WA FREFEA T ZnflFe; FER
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FEAPRE) , HEHRE, SR, JERi ., B E SR 2R BRI S R 4
—EHIFE: EHENT.3 25T/ B, P,0, 6.9 25T/ mEm L, &EZEEAE R 7.5 2T K,O/ B,

HI 5

T EAET R M RIS, R EEAYH AN i, R RIS B e 2 —. T4
RS L KHE) PR L i, AR RS BOR, RE B AR R, EEL SRS
FEFER, FIIT R EI AL BB, KRS SR E E R, X TRmRE &,
Ffh o, et RO A E B L,

T MR5EHE
11 AR A R B

RRBAETEE LA TS AT (HHIENR), S9N+, Fb L, HR
Al E RSP BLINAE (ASI ) S5 1.

F 1 LURHUE T ERER RO

NH-N NO,N P K Ca Mg S B Zn
(=3 /1)

84 125 116 372 138 1129 24567 1581 168 071 16

T AR AT A IS g =

pH OM (%)

1.2 %kt
A NPKO, NPK1, NPK2, NPK3, NPK4 TLABIEM &, 4 WEKE, 55Tk 582kl
RAHED s NXTERS FIk, fHlimfihy “FifE 1057, DXHLEHHE L 2,

17
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#2 RXRAUEHER
JERHAR (A7 /H)

e N P,O, K,0
NPKO 7.3 6.9 0
NPK1 7.3 6.9 3
NPK2 7.3 6.9 6
NPK3 7.3 6.9 9
NPK4 7.3 6.9 12

E: NJJRE (N46%), PO, idwiisy (P,0,12%), K,O0 HISH (K,060%)

1.3 Wik

TERETT RS, IR, N, P, KBRS IRAE — A . 2008 4F 3 J 25 HfffH, &
AT SO R, ATHE 30 JHDK, A /NXE Y 5] —5, 2008 4F 9 20 Hksk, IR &/ MK
FRFTEANT, 35, FEANE AR EEEL 20 BRI TE

2 HiR550h
24 HPNE R SR g 7 A

F 3 R[FHPAE R R S R Y

g O SREE TRRE S RE o W EREA
T 7K FKF %  (olm) (Oo/H)

NPKO 201 + 18 c C - 603 75 8.1

NPK1 229 + 17 bc BC 13.8 687 95 7.3

NPK2 281 + 8 a A 39.6 843 115 7.4

NPK3 277 + 37 a AB 37.6 830 135 6.2

NPK4 261 + 31 ab AB 29.8 783 155 5.1

e KREWHI-A3.0C/ AT, AN 4370/ A, PO, ks R 6.25 5/ AT, KOk N 6.67 5/ AT,

RIBEFREIR T 20 A Bk, NPK2 5 NPKO, NPKT kS B8 ftl w5225, 543 NPK3,
NPK4 5F 525 . NPK2 = Bifgm, 7 R0AS] 281 2 fr 1/, O REE™ 39.6%,

7 PR R A R R R - y = -1.1332x2 + 19.191x + 195.77, R? = 0.9248, =& y %
PR X{EEIS "I B, RN EAE— i Bl P B A B T i, AR S A R,
AR, NS TR, RIERTERG bR, IWRHERRRANT, &R
HTS AT,

18
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2.2 PRCHR R d AR E IR AR

F4 EIEH A AR #E
AP MR (EK) B8 () #Rsedlc () Sehis () BARE ()

NPKO 101.4 0.81 4.52 1.70 172.0
NPK1 106.2 1.00 5.42 1.65 181.3
NPK2 105.4 1.14 5.76 1.72 178.0
NPK3 107.8 1.54 6.36 1.71 192.6
NPK4 107.6 0.96 6.17 1.79 191.5

METHEREER (F4) ATLAR W, MEAMCS A e RS . R MResl, ek, mRiES
W EMEARIE bR HE NPKO A BRI, Ho NPK2 F1 NPK3 4 T H AL P, B -5 7 B0 —2m)
M, BOHIERERE AT, A ERSEER EIARTER .

3 HiR5ihg

FHHFERPNIRAOL X, 2oy R, FEMIN 7.3 A /5, Jiti P,O, 6.9 227 / m kit b, 3t
K,O 3~12 1 I A7 WOk . SHIX B TR AER &R K,0 7.5 2T/ H,

AW RS HICR 5 T IR B 4R o, |EIEMLE, MERSEREIR, mHE
R E AR, AT AT AL AT DASR e B RUAE BB E R, (R ie F it — S uh s ik,

B R

(1] AR5, TR0, BRAESE . PATEALTE = ra 25 AR 7= O B ST . B RUHEAEJ]. 2006 4E5 H (A4
% 163). 20 —24.

[2] X438, REREZ, SKARER . TEFEERAC A & R H it H 20 vl At oT . s R AEJ]. 2006 4 5 A
(B 164). 35—37.

[3] Zedgtk, FEESR. VEWEF R SHIEMI. B . Tadeioll ks HigRib &, 1993.
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e SR AP RE X . FOR REE B H E W5
AR FFE AW Anh

/TT%/EJ K.Uiﬂ’% Ffu#ﬁﬁé] =3 u lﬁ 91 /‘?ﬂ_iﬁﬁﬁ ﬁﬁ'
A FR, 450002

wir T2 TESE S TIOK TEFIR , FeMIRIG AL~ 7 K, ERE ERFAH

Hill, WBAPER 6 P FHEHH K- P AR, 4.7 257/ H,

9.3 2/ Hi. 14 27/ H. 18.7 27/ Hf123.3 2)7/ Hi: FEKEI=H 535K : 378 25T/ B,

444 2T/ Hi, 509 227/ Hi, 561 4T/ Hi, 552 2T/ Hi, 839 4T/ Hi. RUGF-HHIIEIER 1)

KA FNEH T KT Fe oy : Y=370.9+20.556X-0.57X? RGN 77 Fe 11 FAL R 1

R AR E R R BRE Ry 18.0 2T/ B, ToKTHE 563 LT/ B, BRfE
JREHER Y 14.9 2T/ B, ER7E K 551 LT/ H

X 1K FEHE wEEL

MrEER— MO RE, 2FER 16.7 77 Fir AR, HPftmi 11928, 28 RIEY %
IR 21142, HAP R eI 1.42 128, 5 67.2%, MEIEY + EKEMEEY 4168.5
JiET, ARERFPEI 29.4%, KPRy 379.6 AT /. TOKET 1 582.5 T, LAt
& 570.7 Jiml, FALALM &y 240.0 7w, BEACAM RSy 110.1 g, FPACAiEy 55.5 JT,
FUEHE A BMUE AR 42.0%, BEBLRWEE =KX Z—, HEMEREEE™X, Kt
B 190.9 07 H, (HeE LB 9.3%; HHBA187.2 7 H, A& HHLE Y 13.9%,

AR, FEERA B AR, RAEYR AR, SRR TR, AR
AR AR i FIREAL BRI AN T st R AR T K ™ i — D B S, (AR IR AR, HaiRe
FUEI R, PR, (IS AR, WIR Y, AR, THERE: S — R, ik, 78
fem IR RFER, IR EERCHE, bR+ K AAE AR S ftEe R, e Bk
R A . ABTTSRTEE P E SRS (IPND) Ut 5B 52

T RS 5

3T 2008 47 6 H A7 EAETE T T BRI OB AT iﬁ%%ﬁ!%@%io ST E T T 4
7, Hiskbdbeh 32° 187 ~33° 357, A4 113° 10°~115° 127, RVEK 1915 A H, ®miLd 137.5 &
B, B 15083 I A B, (A B 8.9%, SEThE AL WA SRR 1L AT, PUFEo
B, R T, IR, SRR, EEZ AR AR, R E A AR A B, R
JEARA”, “HNIHE” ZFR, B E RS R 500 Z U7, 5 AE R 1/10, Hd/haE 300 £ 7, FoK
160 ZJ7mis {HRhE ™ 70 M, SR EE S AL . 4P 14.9C-15.4°C, &4 TN 210-240
K, AFFI H B 2554.3 /i, A2y & 800-1000 22K,

R ERAEFTHICR R, IR E 6 MEBE, 72518 TUARTERIE, T2: RAL4.7 27/ H;
T3 . RALO3 )T/ T4: RAE14 )T/ T5: RAL18.7 ~J7/Hi; T6: R 23.3 A7/ Hi,
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RUEAIRER (N 46%) , WAL H T WEERES (10%) , F&h (PO ) S/, #AE L4 (60%),
M (KO) 6.7 4 7/, FIHEAIMNER EALH . RBEEALTE TR = — A .

ANKTEA D 40m?, EE 3R, FENLIXAIHES, HEAEEE F- HEOR, HFcaEytbR, oK

Fify: KBHLO58, ity . 5000 #k/wy. 14T 2008 4:6 7 3 HHEF, T 200849 J 20 H UL

St EO

Wk NP (BSCpRAR ) FIRSAT (BZEYD) 77 i XHEARAFPRLEEST N, P KITER

=

R G R AR
OM NH;-N P K S Fe Cu Mn Zn B

% =2y /Tt
FigAT E114°09/38.8” N32°56'54.7” 6.21 0.87 10.5 10.5 66.5 2.1 87 26 277 13 033

i, Z35-4 2 pH

2 iR
2.1 RIEHEXTE EK ™ &1

FE R TR XK AR TR AR A R4S R & 220071, FIHIEE] 5% I 1% 57K T,
e 6 MEH A PAN, P K, AbBE = B, 14561 AT/ w, HANESE 1 787 5B/ m, 5.7, A&
Yyr= s 1235 A7 1 B, ZUF A% 0.45, Fri 5H A ME I ik F] 5% BE KT, HiKH
N, PKs, AbBE, =ik 552 A7 1w, FIERES 2°H 74450/ @, 7% 4.8, Y =&52 2 1215
AT TE, &5 R¥CH0.45, N, PK  Ab#E, F=&ik 539 A7/ w, HANEANS 44616920/ H, ™~
A, EYRRE 361201 A7 1H, &9 &RECH 045, NP K, Ab3= &4 509 A/ H,
HANEREE SO 725 0/, 7R 6.2, A s 144 A7/, &3FR%Ch0.44, N, PK, .
SEFRFEE A 444 5 )T TR, HANE A 51643 0/ B, oAk R 6.8, Yt E R 1020 A7/ H, &
T RECH 0.43, AL EAL R &K 378 AT/ H,

EOR S bl AU T B (3 A A, i e U P R 3 0 S i R e U K S
BIRO AT E, AT AT E, 93 AT/, 14 A7/ H., 18.7 A7/ ®M23.3 A7/ 8 EKI™
BOAR . 378 AT/ Hi. 444 AT/ E. 509 Afr/Ei. 561 AT/ Ei. 552 AT/ Hi. 539 A/ H.
BATRZEWM™EKN: 14107, 140287, 131457, 94 ATM6.9 AT,

T2 RALHEX K8 S A5k

TIEILA — waEn B = T
N PO, KO ' % 8% 1% A % E mA AW GREE L mm o oz
0 5 6.7 378 e D 184 327 642 83 559 228 7.7 906 042
4.7 5 6.7 444 d © 118 21.0 754 111 643 144 6.8 1020 0.43
9.3 5 6.7 509 © B 58 94 865 139 725 62 6.2 1144 0.44
14 5 6.7 561 a A 0 0.0 954 167 787 0 57 1235 045
18.7 5 6.7 552 ab A 1.6 939 195 744 43 48 1215 0.45
23,3} 5 6.7 539 b A 23 4.0 916 223 692 95 41 1201 0.45

i Gt/ 24)T) N6.0, P,O6.0, K08.0, FK 1.7
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22 HEARREHENIE G RN
SE1E 5% == v AW o s Bu N S 2V e 5 N [uf B et 1 S £ A VA 8
Y=370.9+20.556X-0.57X> R?=0.9842, tRHAFAL R, FAVTHE HE TR A & 2L & A
FEr-af B R, mhBEITER RS 2itE R 18.0 A/, K=& N 563 A7/, fklE
et E N 14.9 AT/, EKREH 551 A/ H.

2.3 BRAFLEFIE M2z SPAD E I E

AR AN T IR SR IMEE AT AR (FR3), DA Al 5 22 BRI E s s e iy B
BHa%H, HERESHRARRKREZBEALEMRRR, EMXXRAAARENESR, ZRIGRT
MR OLE, KEHBAKM A BRI AR, TOREY, SPAD BRI A& AR RIEARE,; il
9, BEM SPAD (BRI P S0 B R IEA R

3 A4 SPAD {H

Ak ] AT N il HEHR I JRE
1 AHEO 28.2 32,5 38.3 43.6 42.9 22.3
2 JEA 29.1 34.7 39.6 49.2 40.8 21.6
3 A2 29.5 36.2 45.2 49.2 47.5 25.5
4 e 3 31.3 38.1 46.7 50.3 48.3 26.7
5 ZE 4 31.1 38.8 46.9 51.6 48.4 26.5
6 A5 31.3 38.7 46.5 50.8 49.7 27.1

24 AFEFEMER X E RS T HEIR A w0
HIZE 4 ARAEBEXT TR EFAER AT UAE ), FEE RGBS, Phim, BB ER A SN
¥, (EAERLRCRN O 2 T I S A 5, T Dot i P RO S AN R R B R

F4 ORFEIEN FEARZE TR T 00

ph REL (/3] (LSS TR FERLEL HALE

A JE K JEK JEK L/ i e,

1 /B0 5000 241 15 3.9 287 26

2 AHEA 5000 246 18 4.2 419 27

3 AJE 2 5000 250 18 4.9 431 27.2

4 FHE 3 5000 255 18 5.1 440 27.3

5 AJE 4 5000 261 19 5.2 450 27.3

6 ANE 5 5000 264 19 5.2 435 271

3 g

bR RE TKREEREHES 14 27/, TR0 LAAF] 550 23 1/ BT LA, IRAEZY.
TR ToKEm e BEAL R 18.0 247 /7Y, TR &N 563 A7/ H. FKEAE S EAEILE N

22



A EgERAINE X 3 oK R E B BT (EROEARY 2010 4545 1 ) 4 24 17

14.9 AFr v, T8N 551 A /.

S %3

1 R, SOCE, AR, AR, Bisin. FEAL AR R A ). HgE R, 2001. (6):
258-261.

2 ZEGEHE, MREE, RER, YCEER . R FRIE LA B AT A E IR S AR 4R, 2001,
7 (1): 1-10

3 BRHCE, AR EE IR AR . HIEAER 1997, (3). 45-47

4 IR AOLAREERE 1986, HpE TR . Lifg. BIREEROR G

5 KEE, HIEN, XA, FHE1992. FAETHRFEESREA . FE: IWRBFEEROR TR
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FEACKEEH SR 7= 5, T R B A 40 W W B A 5

BE RFL %EE Fhh
NEERAELAFE, “Fheikdd, 010031

T KA H E[IR B TS TR A8, T YRR FITR I R
HYEM, ZERFH: A, WE, FPACH G AT AR i -4, 2
HYFRI TR A N>P>K, T )i H R A - BT IR 218, ISR
HITE i Fi ) 80 1 125 KA FR A M, 77 60-80 KMf, LeiRAgH R LI, FITRIGHES, 4
R I8 - - 18 Ag LR, I F FIBAR A Hi i Je 100 KAl 160 KA ZBRAME, ZH9E L Z
TP EE , BERYRIGHEZE, iR B M i e 40-80 KA, BRTE 40-120 KAHFH I IF4 )
BRNAE s HEAEMFIBAR A 19 2R L 73 7] 7 1 B J 80 KA 120 KiAF#R A, 80 K2 5 Ry 2 #Hie
LI, XFFAR, MAEH] Fi T 40-120 KPGERALIF A 2R AME , BARTE H] B 60 KI5 YR, 1T
TRIAFRA s RN E TP BARX K B9 RACE ARG T BHEE LR H IR N Al P 22597 7
piJe 100 KA1 60 KA 2[R AME s K B9 H AR B 5L, 40-80 KHLFEHNIAERA,

Kigia: B s WA TYERR

FHSCRNEOE EEBREHER M A THEY), TR MR, Mg — AP T, H5E
TR s A SR N S B SR I [ TR %5, 2006 4F N St M i ARUA 73.3 TR, AR
174.6 77, A AAEYLE =19 10.2% , PRIMHE— 2B BF 5 P 5 iy L X RH = 1)~ i A A 2O (2 R e A 7
BXLER, RNDFE G EX N5 52 WS i S A PR R R R AT TR 5T, (HANAT R AR A S i
NERVERANRS ROHEAT R AL, B e RS AL &, DAKGEAE 59 ST AR R A i, AR 5T
ETEIITES S BRI A, B, WIER AR E, IR IEX RIS IR I, T AR R A
FEEREW, NEHERAB AL S KT

1 B
11 R

T 2007 AEFE N St B Z R RO A2 BRI 7 2T, B O £, Bk Rk
A,

F 1 A A RR
oM K N P S B Cu Fe Mn Zn
% 25 /Tt
88 057 1764 314 300 695 4.1 27 170 141 25

pH

BRIV BT, 3 OPT (NPK), OPT-N (PK), OPT-P (NK)fil OPT-K (NP) 4/~ 3,
ZIREHR, N-P,OKOMME (A)7/H) 750 12-4-4, 0-4-4,12-0-4, 12-4-0, il R aHwT -
309, 4 7 15 HiEFk, %% 5000 #k/Hi, 10 A 8 HYIK.
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R RAE AR EE (NA6%) 5 BRAL i AP ol —Rhid BERES (P,O,46%) 5 AL M o ill 5K R
e (K,060%), RAL40% fEFIAL, 60%7E7 420 H (BAREZAM) B, BRI EmrERIE—
JtiH o

1.2 WesiE &Jrik

FERHZE v )5 B B 20 KHOPT AL B = YR EE SRR 4% 38K, I S8 M B BRAR e 0 5 PR B
JEIAEM AT, HOEA TR ARE, B, SH. 2R &, SWIERAFEINE, T
ffiFR 5 R A ASIE,

2SR5
2.4 BEAER S ) 5

2 XA S B

o P (I /) 5 OPTHE  FEARFRH
I I I T (£ %) (AR ATIY)
OPT 5.37 5.86 5.75 5.66 + 0.26 aA —
OPT-N 456 4.76 4.44 459 +0.16bB  -18.95 N 89.4
OPT-P 444 5.22 4.81 482+039bB  -1479 PO, 209.2
OPT-K  4.68 4.81 5.37 495+037bB  -1249 KO 176.7

e KNG TFRRIFRIRERIE 1% F1 5% BEKF-

MR 2GRE W, AR RPN OPT>OPT-K>OPT-P>0OPT-N, 448 3 AbF i) 2= 57 A
BE. R B WA (OPT) jiigm, A% 5.66 M/ F, S, BB 2
S, OPT-N B~ B A%, (LR 4.59 M/ F, )~ 18.95%, 4/ NI 13 89.4 /A 15 OPT-
P ALFRI= 2 h 14.79%, 450 PO, 7= F3 209.2 /A fr; OPT-K ALBHI 7 f/Nh 12.49%,
KNI KO =T N76.7 2075, g A RS IA N il 2 H 3 7= g ms i 97 4 BR Al R TR N>P>K

22 FHERTR R

B35 H 2 HHE, HE S RECS T, IR IARMRR T Y B R S A H R BE AR LA 1 AE 2, K
TYBRABRIEE, FEHEE40RZN, MRERZE, HFIRREN 5438 =25 /tk/ K, il
40 RZ e FITIRIERAE K, 3180 K HARR Eh B iR (E ) 2020.3 250 / ¥R/ K, ZJEEK#EZ%, H
BREAWT T, BMORI SO T, FARE TIPS AR 458 . ARAT P BLR v 40 K
ZHIB S, ZJa HRBERFEUEM, i 125 RARM H AR B BARI R A(E 4077 3250/ fr 1R, Z )5
W g%, HiE S 60-80 K HBUREHRGEEM, X — IR EH 3 il A A KO R 2] AR &
KN EMFATH, R BRAR PR KL .
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[ brAE ) E S 9T 2 51T (BETTER CROPS) 1 3 i % i) (EROMEARY 2010 4545 1 ) 4 24 17

600 _’_';; 6000  —e—if
+
500 5000
- —a— A
12 400 4000
1% 300 IE 3000
% 200 2000

100 1000

0 N
0 J
20 40 61 81 102 125 16l —1000 2o 40 61 81 102 125 16l
HERE (K) HEERE (R)
A1 #METF4HHERRILE B2 #ETHABRELE

2.3 TSR A

FHEERT N ISR B LI 3, 18] S /s BHEE BRI N R R BN BT (M e 60 K2 i) g,
I (A5 60-125K) #ebk, JE#1 (HE S 125 R~ Yopk) AR89 E A, M o/ R TE  #
J5i 100 KR E| e KME 2.553 38 / bk, Z )W TFes BRI R B A FTHIBA M IRILE, i 80
RZ e, 80-120 KMk, 120 KZJEWelioiss, WOk F Xt R e

6 r——H 0.8 r —IH
s p R 0.7 +—="#
) —a— 4tk — 0.6
Ba b B 0.5
o i 0.4
o Bk 0.3
w2 r uiq
Z £ 0.2
Lr 0.1
0 1 1 1 1 J 0'0 J
20 40 61 81 102 125 16l 20 40 61 81 102 125 161
HEER$E (R) HERE (R)
B3 N eyl % ARAE B4 P IO R RALE

M4 FH, G PR BRI R 40 RZ AR, MRl P A vy 40-80 Kk,
FHAE 5 80 RiAFIf KM 0.276 5, BLIF RN P it it Fr s SRARMZ L P & iy 40 2
HI Mg, 40-120 KRPGHEIENN, 120 RikF|HRA(E 0.49 7,

FHEERT KIS An 1] 5 B, BH SR K 2EGeAE M, A 7E 7 40 RZ AT KA
A, HiE G 40-120 JOR PR Y, RS 120 RIS R 2 R fE, 96.36 5T, 120 K2 JaWik
BN BURTES 5 60 KUARIN K Wi ie, Z ey, SOk AR, B RICER)
39.8%, TEEEAA KT BURARNT K AR —HAME T,
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200
10 r —a— N
150 } ——P
+K
8
= & 100
T i
e R
Bk 4 #5 50
&Ié
M
2 0
0 -50-
20 40 61 81 102 125 16l 20 40 61 81 102 125 161
HEERE (R) HEERE (R)
BS5 &% KRR RIAE B6 #EN, P, K&yHRIKZ

ABEAEN, P, K AL 6, th 1) 100 .2 BT I N TR, 100 KAtik3] 5
K1E80.3 252/ K/ 1K, 100 K2 J5 HMACREEMRB 5 FSE F Wl PaEBcD, WRRie i BLR R,
H )5 60 KIABIROAM 1,73 B30/ K/ B, ZJRBABMD s ALE A KRR, 500 F W e
b, 40-80 F HWRCR YRG5 BT 169.27 265 / o/ B, 22 JFE FIRICEIL, ORI Hi D1
k.

3 /b

31 A, W, WERCGHER (OPT) BlEiifem /RS &, BRALE S OPT WA AL S
HOTERT, A E (OPT-N) =R R, i Z0mH 3 B = i 97 20 BRI R 7
N>P>K,

3.2 WA KRG, )5 80 K H R ERFHORME, )5 125 REUREY H AR R &k
B KM, 1) 60-80 K HAHREHAREE M, X — R EHEE f A 2R KO E A B AR AE K
HERRH, R BARPGE R RKAL S, HEBr Bl A RIE SR 73 /K 2 B 8 B

3.3 AR N SRR B RIS, IR, AR AR R A, BURIBICRER A
EEMIBA M RIS, BRI AR RR R . B H T 40 RZ AT P &b, m Rl P
e H B 40-80 Kbk, 7175 80 R foA s HURIIL P & ik 40 RZHiH g, 40-120 KLk
HE, 120 KRB EORME, TR IS 80 RHURML P AR Fr . BH S K 2R P Em e,
A H 40 KRZ BT KB, 5 120 RIS R 3] R (E s SR Kyl —H 2 ETHE S,
WO IR B B R AE, FERE A R BOR AR K B — BRI T Ay SHSE BRI N 7R
J& 100 KA s 2 o R E s H I P2 AE 15 60 Kk SR ME s 3 H IR K B, #
AR/, 40-80 K H MR RIS N IR B B (E, Z )5 H A,

%3

(1] S3CEE. SERFH S ST KA R 3R S 3 J]. Bl B4, 2005, 05. 35-39
[2] fh3CE . AL EX AR B AR R AR S ]. HEEH 3, 1993, 02. 25-29
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[B1 T, #h3CE, A2MS. AR KT TP AR R 5 oA B[], HE R, 2001,

01, 14-17

[4] 3227, kB, =i, . SR @i A U], P ERPEL, 2004, 04. 32-34

[5] INEEZE, ZEMRAS, ZERA. HMNEHEEFE X L3857 R oL S EAE XS SR [J]. H E#ERE, 2007, 01
45-46

[6] X4, FHEK, KIZM, % . ARFEIEKPXHMARET S = 8 2 mJ]. Frigsolklaz, 2005,
06: 59-61

[7] 22¢E, b, TrkBA, % . RBEET IR EC A X B 28 S R RN A [J]. A EEEER L,
2003, 04. 7-9

[8] FhakH, ZKAFE, MG, EECPAEAL ROV, ARk, 1997, 02, 37-38

[9] Z5hi, B 0E, thCE. AR TY R E 5o rysmd]. ERE, 2004, 02.

6-9
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APLEMBE MR — — R R25510
Alan D Dangour, Sakhi K Dodhia, Arabella Hayter, Elizabeth Allen, Karen Lock
#= Ricardo Uauy
ML E FRAT T AR AL WPk AR

PRLFE: American Journal of Clinical Nutrition 2009, 90: 680-685.
Dangour i@ il #IAEE . SEE 163 Keppel # (62 P/E R EFBE, Tl A R RS,
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2.3 JwAER L BTG 5 AT

R AL B 5 56 AT REAR SR, WA R 2RI E, SR RETTIA (£3), etk
HEALALEE OPT HA i ZUAL Yy %] 31 192.61 ~ 339.27 ST/ Y, il RUALAY ™ 1 ik 4.92~7.43:1; ¢
AHERERE X 6 35 53.55 ~ 105.07 T/ 7, it A BAAE A7 BEHik 2.11 ~ 4.00:1 3 RS AL A% 3
Yz 107.10~125.73 50/ 57 , it AR JIE A 7= 4% B A 1.89~3.64: 1, BT A 23 1 %) HE 3910 234.60 ~ 390.27
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3 PN K B 25 At Y 5 TR

P b fiiimfﬁ% ?\PT iF: OPT :Fﬁi Zéj?.‘%iﬁﬁ ‘ﬁ@ﬂﬂ
T T %o Jt/H P
OPT 115.2 - - — =
OPT-N 92.7 225 24.3** 192.61 4.92
2006 OPT-P 108.9 6.3 5.8 53.55 2.11
OPT-K 102.6 12.6 12.3** 107.10 3.30
CK 87.6 27.6 31.5* 234.60 2.42
OPT+B 125.7 -10.5 -8.4* -87.89 16.48
OPT 115.5 - - — =
OPT-N 90.4 25.1 27.8** 251.33 6.42
2007 OPT-P 105.4 10.1 9.6* 101.40 4.00
OPT-K 103.4 12.1 11.7* 121.27 3.64
CK 83.6 32.0 38.3* 319.67 3.27
OPT+B 117.3 -1.8 1.5 -17.67 3.22
OPT 107.9 - - — =
OPT-N 74.0 33.9 45.9* 339.27 7.43
2008 OPT-P 97.4 10.5 10.8* 105.07 3.61
OPT-K 95.3 12.6 13.2** 125.73 1.89
CK 68.9 39.0 56.7* 390.27 2.76
OPT+B 118.8 -10.9 -9.2* -108.53 20.35
OPT 112.9 = - — =
OPT-N 85.7 27.2 31.7* 261.07 6.26
4y OPT-P 103.9 9.0 8.6* 86.67 3.22
OPT-K 100.4 12.4 12.4** 118.03 2.69
CK 80.0 32.8 41.0%* 314.85 2.79
OPT+B 120.6 7.7 6.4 -71.36 13.71

*2006, 2007 #12008 4EZ JfE M5 53714 8.50, 10.00 F110.00 5T/ 2 fr, N>43.91, 3.91F4.57 55/ )7, PO,
H4.23, 42314845t/ AT, K,OK3.25, 3.33F16.67 5/ A7, Wb 8.00 T/ AT,

Jo/H . 34T, e AR AE Tk 261.07 Jt, 86.67 JuAl 118.03 5T % 314.85 7, /e
PRI A5 6.26, 3.22F12.69 % 2.79, Tt ATtk e . TN ABEET A B RE EISHEIE, &
ket e 17.67 ~108.53 yo/ ®, Kt AR ) 7= 4% e miik 3.32 ~20.35:1; 34E-F-¥141k 71.36 7T/ i,
FER =3tk 13.71:1,

3 ek

H P RIS Z R A K AT BA RISt E N, ZRRbRm . AR08, SO ]
Z, WHARIE, TR, SMKMSHRER, TRERS, mRIMRSGE, k- & ae T
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DEE- R

SRR B A TRE 5 6 P ) S 8 A B2 R N 2R A S Y ROR R LAY 7 R
24.3~45.9%, Tt EANX 2 R 5.8~10.8%, JfI 11.7~13.2%, BOAMEALAHY S X = B
31.5~56.7%, 35T, WK 05 31.7%, 8.6% fl112.4% J% 41.0%, ik 5% 5k 1% ) &K
o HERAEHHE = H N 1.5~10.1%, 3 AFIREE-T- 9 6.4%,

P AT R A RO R R, PR AR RAMEZ R 2T R . it R AT S 53.55 ~
390.27 Jo/F, ML $LH N 1.89~7.43:1, Jtiflii 17.67 ~108.53 5t/ /i, it I MIAL 47~ 45 HL ik
3.22~20.35:1,

27 3CHk

(1] #8249 . 1EYRIEE R0 . P EROL 1 ik, 1994, 332-341.

[2] Z=5E, KR, NS . 2R IR e SRt 7% . R, 1997,19(3):63-66.

[3] XL, XN 8 . FRIE ZRRAE F= BRI SR . 2RO R ,2005,33(12):2475-2476.

[4] LA NIT . ZRE Lol Gt Bk} ,2000.

[5] frRAe . B FH T 2 JBR A it b BT B J LI SR P R . ek 243 41 ,1997,3(3):65-66.

[6] 5K, PRBIAR, kAR 225 | G2 RS TR 5 P e . ARdb 44z , 1994, 9(1):52-56.
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Tt B R oK ™ B 58 3 i B A S R

LR, AW, RN A, AAE
(1 TR RLKFRFEE, TRAEL 071001, 2 RIIKILRLTEE %
AIHBE S IIPM K I35, ALK K2 076450 )

2. EHEPILEFEX BB IFT, B9 TR ) TR 2 & T m R e, R
FWARETIRY M, ZRA W, PR P85 T i EoRA LY =i, H7=5.3% ~27.7%; Jiliff
PIRCRENG THIZE ., MG, 0, BEN THIZFYE, MK &2 ALY R A,
EREIEIE 515 6.9%, 18.0%7F185.9%, W FEIHEIEIF 15 E A 36.1%, 50.4%F1137.1%;
PIHCBIEER 5 T s, A 77 IR B 7, H A 2 7 R 71 7132 5 1 240.7 %
F142.9% , [N T ZHA505 10 £ FRITCHUBERT K BE o 1 BRI i 77 2 P A2 38 e £ oK o
R HERIRENZ A KA

X Tk, LY I Rk EFRim i

PR NS R %, SIET R DR IR RO E R AR R, X
BRNRHCHR, DR, R, 1R, ORI HANERE, Wik 40% iy s BRI AR
RIGE RSN, 2 oA B B KPR —, s N XA RS 224, Y T
DRI O R PR -5 AT 5 A FRE, e 7 DI i e e ) N TSI 2 S DX M A 7 R 75« 3R, T
SCAEM IR KA e R B A B G L o T DA B 7 A B BT T

FPAL I R LARD BORAS 00 ., 2005 R EBAY 65% , St FOR ERAEX , B HRAS 1
THGR SRR, KERENE, RREWIE TR EIEPTTE R T RAC R K 109.4% f384 2%
B2, AHR. HIE#ER AT B 1.13 A [ AW FE IR R A TR AR 137 36.1% YA
FORE, B, S TR PR, A7 BRI, ARSI AL . KICDAEE, KRR TSR
IR R AR, AT B3 a s A0 S A B R R 4 ) oK AE R, AR A, EVK A
BRI -SRCR , PR FE XK AR R R AR TR IR A B AR R 2 AR

T MRSk
11 iR
F ] 0 T 2006 47 5 1 ~ 9 F BT 43K 3¢ LT A MLk A L V-5 4 A T R A2
DL AR LT, RIS A PEIAE T BTILAIE, 9026, Mk 4003k, JERINN 103
K, WY LA BRESS L, R ASIEOWE SR LIRS S/, AR 0.7%, B 205
RS/, M .85 %5/ 1, A 43R5/ T, A 1789.55 350/t , PHAH 72,
I A LR 2R 6 20T/ RAGA, 4 AT I RTE AL BEIERLL, A5G 0, 25,
5. 7,507 | EAULEN, HIBPAKO, K1, K2, K33, BRILAHSEN, MEME 12 55, 112 T4
WA, FUEHEFIRZ, HIEMC TR RHRES, I AT SICH, RIS 3 WAL, /MK

0 25m?,
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A TR AR AR e 857, BRAESEEZ 1 TR/ F, 5 A 10 HiEFMr, 8 A 31 Hildk,

1.2 MWesiH 5778
1.2 AR DRGNS SRS ANE M 200646 H 20 H 24k 2006 4 8 A 31 H 4:ka 10 KX
o AR K, FEaRAE 105 CHEREMRTE 30 738, RJGAE80C KM THTEEE,

FERAE it A0 B R TR — SO EBE TR 5 s W& R M TR — U B L kil g s #l
HHEERM H,S0,—CuSO,—K,SO,- Yl E RIEME s MUAENT (EE) & 8RR RIEPd—M=E
RINE; M4 (CF) SECRAmGENERIL 4 (CF) &5, HUKI> (Ash) SRR MBI
M7
1.2.2 BRI E S ME 200647 A 3 HI TG, WU b RS AC [l B A 50 M i Wi
R 2RI ARG IR . D el 22 S5 N4 20 5 Je 1 DB DN

I RERR SRR =MANE; ESASRRARREAENE; HERSTERMHR - K
MR H G E 5 TP S SR S BRI E s 81 R 1 & BRI KO AT E
1.2.3 HWH G

BRACRAURI 2R Yo = [t AL PR 4] ) T AAR RIS B — AR B A B e Y T KA AR IR S ]
x 100/t # ) s FPACABEALR = [ AL ER A0 1] ) TR - i — RSP AL BE R 1R ) R A= ] /
(i AL T ey e Y T R AR R I S — R Bt Ak FEL ) ) ) e KA I i 17

RIREE ARG 5 704 B EXCEL2003 #il SAS V8 FEit#i i+,

2 iR
2.0 A e S AL BE AR 1] K™ 8 A T4 TR BAAE

IR (1), HEAA feIE i TR A T, 2.5 2 S een/ wst, Hadh-5 At
FHEEHE 5.3% ~27.7% . Giit ], A LHiEEAE 7.5 27/ m R EZ57 IR BEKF.

F 1 RFEBEA I R A

b3 EE (A1) R (AT )
KO 405.9 407.2 411.0 404.8 407.2°
K1 461.1 362.7 384.2 387.8 399.0°
K2 428.7 390.3 460.6 435.8 428.9°
K3 513.7 485.4 619.1 462.2 520.1 @

. RAPFEIETEAR/NG THRERR 5% BEESR, TR,

2.2 A[A]E B AL B A 1 K E IR R

221 AR FEHIALHR Y G FORE TR ORHR ARG R (R 2) KW, Mesn i RS T ok &, M
M Fn A ety 5 i, K3 ALPR ) =45 45 & 2 43l b KO [# 4% 23.6% . 16.0% 71 38.3%, A& EIF iR
JER K,
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BT 2N TR R AR e MK e A, HaACPRAR AR SE . MK A A
B KOS T 4.8%~6.9%. 7.3% ~18.0%F142.2% ~85.9% , 4Hi4r & HEEI,

2 AR B TOKAYE IR R AR S
b3 MER (%)  HAEN(%) HEF4E(%) MK (%)  2#(%) £H(%)

KO 8.86 ° 1.69°2 23.1° 4.40¢ 0.164 @ 0.64 ¢
K1 8.85° 1.53° 23.1° 4.72° 0.139° 0.91°¢
K2 7.91° 1.59 @ 2422 4.90° 0.122 ¢ 0.93 be
K3 6.77 ° 1.42°¢ 2472 5.19° 0.101 ¢ 1.19°

2.2.2 A[RIEPAEALBE A 5 F K i B B A A R

S el b0 ¥ S S St = P YOE (=7 ey =41 0 PG R (B 5 I o S S S DR Ioik (L ANG S 7/ 2k =4k
THPEARFERELRE (£ 3).,

JtiAR e R AL A R A AR R AR, K3 HLKO 23 3il4R i 17 36.1% ., 50.4%71137.1%,
SR AN R EIRIR R

JEAREE 4 ) ok i ) R 16.4% ~21.1%, i LB R 2= R A B3,

3R, HERR A TR B ML B -5 RIS I SRR A e A A R S S

%3 RFEIEIE AR ] R BT e b A ) R AR

i HEH ikl HLLT4E iV e £
(2 //) (27 /H) (27w (A7 /E) (27/#H)  (2/7/#H)

KO 36.1 6.9 94.2 17.9 0.7 26

K1 g5ie 6.1 92.0 18.8 0.6 3.6

K2 33.9 6.8 103.7 21.0 0.5 4.0

K3 35.2 7.4 128.2 27.0 0.5 6.2

2.3 A AL BE A 1 B KR R U RE

N R AR AL P ) ZE B R R SR BT A R (3R4) R, TEH R T R A
TIEERAINRE ST, A AT I B IR 2 R R M FIFR G . K ALERR IR . . ToHLBELA
Lo e 7 i B KO 73 BB I T 94.8% , 24.3%., 61.0%7F1240.7% , s FiR IR R, HK
TR o AT LA R R T KA AR K R T A BRIRE T X0 TR PG AL FE KR
FRRAE T BIFE K R ROR A B2

SERE ORI P A B U B RN, K3 KO 1 42.9% , Mi#H Ak 1 =R+ 2 A
TFEMUBRAYIRE, K3 KO 23 B R T 22.7%F01 18.9% , F#IXH A N, P Al K i BEE R -5 4 iy &
I E SR TR IR ERBOR A — L,

BIAC 223858 T /K MR B T RORICRE ), (R RGR . BRI s2 BRI P AR i b 4= M e AL
WA, RV EIZBIRE . R4 T, SRR R S T R RN, A EATAE A
TER, #rE T RyBE T ER B R .
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MR, RS A3 AN T 2 ARG A S IR R DA S R, AR R T
R BERBEE,

A ONIFBRAC AL BRI ] TORAR R U AE

e WE (%) - m*R) w8 (2R A7)
Piliil ER THleE #ET £ TleE #ET
KO 245.8 0.0378 0.0082  0.0337 146.0 R 161.5
K1 305.7 0.0411 0.0105  0.0483 129.3 29.0 1423
K2 289.1 0.0467 0.0120  0.0841 151.2 28.2 217.0
K3 479.0 0.0470 0.0132  0.1148 112.8 27.0 230.7

T RS IUER A RS R 2

3 diit5ithig

T TR AEYI B NG, FEARZIEGESAPRD ™ &, Xt 374 40 S AR AN AR E 17K L BT IR
B R R RAR AR T A, WESERT, FETCRR R 110 RAVEPEIR R, SEIALRH AR 1A
FOEFERSCR AR, AR R IR A ESE BRI R 1 PR 25 (I FE S B DX PRI A BT A (85
USEIAP

T A AR 2R B A K S A S A A R A 5 ) SRV AR AR IR M 3K 3 R AR, R 37
JURE FE X TR A1 T AR A oK R EIGR T AR . FEREER R RS, ARIAE ISR 5
BB TUE, R R TOREY BB ALIE LR AR R 5 DA S R AL, WS
TR SRR, WIRT TP A BEE IR R BN B SR A K I, AR R WY
R o A A B R 7 204 OO R ) ) oK™ B ISR 1) K B

Wk B, SPACHR & 1 I JORATMLETZE, RUR M PR &8 LAY 2R, BT HER,
LRI A0 S ir) 35 B DA S A i 2R R, AL S v 1 s T A IR RE T, T ) T SRR I, 7
FWRAC B AR S LT, 3 A0S A3 7 RN B R R RV I VAR A N 2R, kg &
Wl SPACXTRLET 4L RN AR ks T AL AT IR, W] DL AC ARt 1 ) KA A1
A, BT R R BRCRAHERL, SE A 2 U R M ERARARL AT 4, T2 S5 Bk
TCERA RAHE A FIRLAR o 8 1 SO A BE A ISC A5 P DABRAS: 77 0 I 4 1 T K o B s 8
D Ol A 7= A R4 TR

CEPUN

[1] 3Kk 0 AR AE U RO AR R S5 2 DR I e iR AR ] LA RS #44i, 2003, 14 (11):
2054 ~ 2056.

[2] 571, A, SKO7IE . SRl ST T & O AN GRS AT [J]. Flk=2 4, 2009, 18 (2):
155 ~ 162.

[3] ALtfE, BKAZUE, ZEoeA, % . BRERETRRG M TOKIR RIS K B BOE B i [J]. AH
WrE SR SRERIEIR, 2007, 13 (3): 393 - 397.
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[4] X, Efr, 2106, % . KIIRE A0 FE45 - AR FE 6 32 b i r= 23Uy, A7 it
FE[J]. HEYE SRS AR, 2006, 12 (2): 201 - 207.

[5] i, Zejmse, WRiH, & . db R DX AP A T TR B Y] 1R
IR, 2008, 34 (6): 1051 ~ 1059.

[6] & KA B I p At - IR R R G5 IAIM]. JEos . P EROD RS R,
1992.

[7] =, x4, F%k, % . KIAASE AL SR 2030 HAERLR R i s maJ]. dEE 75
AEEl2E4R, 2008, 14 (2): 277 ~ 283.

Bl 4FEZ, FIRE, T . /N ERIIAR R IE S A B R[], M YE TR 5 Ik
224F 2001, 7 (1): 36 ~ 43.

[9] x4, SR=Etil, BHEBA . A[EAF 7K IE X K AR 2 V8 5 ) AR b ) 52 [J]. A4

248, 2008, 32 (2): 491 ~ 500.

[10] BR#E, WIEZE, fh . ABEH P B Tk & 3w W or B FR R s [J]. Ao 1358
AL, 2008 (6): 19 ~ 22.

[11] &R, ERZ, HAk. AN, P, KIEXZAZHAHERIL Cu, Zn, Mn #52NE[J]. 5
ARl , 2005, (6): 42 ~ 45,
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Jit A 7 - e 5 bR 40 o B 2R e 3 40 W S P D 5 e
®EE FRXL SFEH%
R A R LA FEFHR LS LH, HH 20 730070

HHE: FRBWTE T A FREFAEPERT T 5 SRR FUTR R A MR R i 2
ZRFEN], PRI AT YRR E 22 “S” HMAAE L, FaLPRATYIERER
By : OPT>FP>CK, Wl LAk, . FIHIFRAHE WS “S” AL, WX ARG
R Z g v, 2R, WF, PIIRAHEE R > 20> 20, HXTRAIARER R A
W ITEHRIEEAES], P FIZ0L a7 P OPT>FP>CK,

XigiE: ViR TYRE IR e

BRI, R ILRRBR IR 1 AF AR A o S8 W 1% 0 20 BT HE I RR A S JRRAT
LR AR IR . AATT— eI A5 AR A SRR SRR, 3 SRR £ S SRR SRR . 0, Wik,
VESARRA: KREP LRI KRB ITR, —ENEWNIMIFE . BRI T A AL K-F AR 15
XFARR T B B fet A SN, ok 2R AR AR K A U B IR MO B A iGE , (B AR R AL
IKFXF IR R o AR B S A KBS SR M R WARGE . ASWTIE EFESGT FhAR T 5 X R B R T4 ot
R RR. B, B A R AL, DABE AR X % [l e X R R 2 AL SR S B AR 3,
FISIRMAC R AL, B, HEAe, ARGefl, MImBE— P4 i R B .

T MRk

11 bk
DABRRABFFERE, SR BEIE 9 5,

1.2 ik

IR E VU T 2 KA S R EE AT, TR s £, Tt IR AR EGHZ -
Fereh (0-20 JHOK) dEATo0MT. ISR 6L4E 3 MAEFE, 35008 OPT, FP, CK, EAZ 3K, M7y W
T, BACHAESIRRARATY (. DB, w07, BAEl, sedl) 2 ul e EE A K
PERGAEARFRS (791 0.5 F 05K, At A J 1 0.25-F 05K, iC#k ke B, FREuEsE, 80°C ML EH
H, MERTYE, 2amEER10g, EMTER. &0 EHaE. SRRMNFHETLIRE Rk,
EWERH H,SO,-H,0, HA—HE L @Az, £8RM H,S0,-H,0, A — kM te AN E.
B R SR . AU & & 0.66%, NH,-N4.8 255 /7, NO,-NO.5 5w/ Ft, HAH29.6 25/
Tt #RE 186.3 25/ T, pH Sy 8.38, METVANS % ICH®, Bl A DPS i it47 704

AEEE.  WEE (1979-), L, EARMEEA, Wit EENFREYE TR EEHE,
E-mail: tanxuelian_2002@163.com

IR FR3C, B (1964-), mid:, Wi, TEMEAEYE TR IR AT,
E-mail: guotw2007@hotmail.com
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T PERET R XKWL 5 5
Rt R (AT /)

AbFE

N P,O, K,0
OPT 6 6 2
FP 10 8 0
CK 0 0 0
2 GRE5H

2.1 T AE KT F A JBR 7 B 2 T A i A T

K2 AR KPR RR = BN 257 3 e

b PR TR R #Llian
(247 /) (Jt/ ) (Jt/ ) (Jt/ H)
OPT 226 ° 1444 69 1375
FP 174 * 1114 91 1024
CK [ 849 0 849
e JRE A8 L/ AT, WEIIHEIREG0. 5 50/ AT, RALH2.4 5T/ AT, WIRR6A T/ AT, A—FIRHT

R FEFIRZRARIE 5% BEKF-

i 2 WDV, TN AL TR SRR P BB, P HEAE OPT ALJ b5 % CK il it
KFMEE, OPT W RER, HURFP AT, CKAMERRE(E, OPT &5 FP Al CK HlH.4fl4
7= 4 22.87% A1 41.21%, FP [ CK 7= 23.78%, (HPMLERN 2 B B2, WHITEMRRE K & &
SRPEERICERAE, WRMMEETA G AR,

KL OPT [RHEA N 69 T8/ B (F2), HALFEFP MR A 22 58/ 77, OPT fsliliaih 1375 7t/
B, % FP R 351 JC/ BT, % CK 44U 526 7/ Bi, FP i CK I 175 70/ i, BEI BT IE A T
AR (A A AR, T ELAT ARSI

2.2 JaAEAKERT SRR TP R R 3 55
B PR, WEBAREBANETIE, B

F i #, OPT. FP. CK =AMbEi4 kT4 0 |

FTEDESY R “S7 Ah &AL, AN EHtAL AL

PRAE v BAFN S AT AR SR 18, HIAE 0 A I

RPN A K, TR REIEE 2 a0 |

—e—OPT
- FP
—a—CK

(A Jr/a)
o
3

gEB, B AT T RES R T 0 |

{Ho FEACA AR B AN A B IR 2P R & o : . . . .
J:%%I)ng OPT>FP>CK, % 4b¥|f]25 Bt 69 620 62 7M1 &0 |
B3, A, B WA AL OPT +4 B 1 TR RE T I
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R RZ, ARG FP AR &R T OPT A, HETYHMZEMT OPT, RiAni¥E CK
TUFRM ARG, W0, WERABICA B TIRSWIR T, MR, o SR AN BCR EAE.

2.3 JAE K RF A JBRAS [ A 7 B 3 3 20 B Wi s 1 52

3 HARRANIE A I R A WSO
PR R (N /) PR (A7 /H) R (A /)

[ Il mn -7y I Il n  Fy I Il mn  Fiy

OPT 07 04 04 05a 004 0.03 0.03 0.03a 05 03 03 04a

w69 FP 03 03 05 04a 0.01 0.01 0.02 002b 03 02 0.3 0.3a
CK 03 05 03 04a 0.01 002 0.01 0.02b 0.2 04 0.2 0.3a

OPT 19 15 16 17a 0.15 0.10 0.12 0.12a 15 12 13 1.3a

Hie-20 FP 25 12 13 1.7a 0.17 0.07 0.07 0.10a 1.7 11 11 13a
CK 12 12 15 13a 0.07 010 0.09 0.08a 08 1.0 1.0 1.0a

OPT 59 60 64 6.1a 041 039 039 040a 51 47 53 5.0a

wiied 6-27 FP 50 43 43 45b 029 023 025 026b 3.8 3.7 35 3.7b
CK 35 34 34 35c 027 028 029 028 3.0 30 3.1 3.0c

OPT 96 109 10.1 10.2a 1.21 0.67 092 094a 78 9.6 8.0 8.5a

BAe# 7-11 FP 76 106 88 9.0b 053 0.73 054 0.60a 51 83 6.8 6.7b
CK 52 70 6.7 6.3c 052 048 051 0.50a 44 55 52 5.1c

OPT 14.0 131 148 14.0a 168 149 1.73 163a 46 50 47 47a

g 8-10 FP 13.3 11.1 144 129ab 148 122 218 1.63a 51 36 49 4.6a
CK 96 122 10.0 106b 12 12 11 120a 43 46 44 44a

71— B0 — S S 7 27 2 ki 5% KT,

8r
16T
14 r
12r
10r
s}

—e—OPT
- FP
—a—CK

MR (A6

AN )]
—T

o

6-9 6-20 6-27 7-11 8-10
H¥

B2 RELAFHARALKAELRE THIE

R F AT AL Hh AR A R R IR “S” B &R b(18 2), MR EFTIIN, SR
R RFFEE I, SR RICAERIRRAYE KA B R E 2 XEEAER . OPT, FP I CK b2 & 21
REEFWEE, OPTXM AWK, HIGEFP, CKi/h, WL BEAE U2 W RRIERE A K30,
SAHEAC AL BEE] SR IR S R EFEE (£ 3),
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BARRAS [ IE R i bR R I 5 “S” B e qb, XBER MR R LR E1E, 5
WEIRRER, FralR eIt (K3), IR BRI RKE R, X R BALTH R, ARG
BA. OPT, FPHICKbH B R BE RN EE (3R3), BANMEFNY OPT X#y Rl Emk, H
K2 FP, CKixfk.

3
2
H
\E 2 —e—OPT
« ---m---FP
i 1 —a—CK
=
=

’

0

6-9 6-20 6-27 7-11 810 Ly
B3 RRAFMARSHBERE DAL

12

10
E
= —e—OPT
« 5 ---m---FP
1 —a—CK
= 4
=

2

0

6-9 6-20 6-27 7-11 810 1y
B4 RREFHARSHIFERE DAL

WRRHE AR R R ST B ARk, WIRRWET R AR R R I R RR, R RIS
RGP LT, A F R PIOCERARER(E 4), RITWIRELE T RIXRER AL, OPT, FP A
CKAbFHfa#p R R B2 R B2, BAVEF I OPT Xl Bk, HikE FP, CKE/h, Ik
RIS OPT, FP A1 CK =AMb s 2R HE (£3),

3 g

XPEFYEN IR TP SRR R BRI A AT, Ji ASE S ORI T AR 4 MR A T4 2B 7= 5 7 B LR
IR, AL E KRR T, BT TSRO, AR T 2. BT
OB FOA N A YEN R AR AL K RIAR = i AR KA R A “S™ M4k, &bk F It
GHIE R IFRAEARAEA A A T B BET 9 i B R s B AN bR s A K AR, 3975 & )
LML, TH RIS AT R, & HF R 0.085 50, b i3 s FEAE B Wl oK,
B HAFHK 2,93 JBEOK , (EXAN RIS AL T SRR -9 BB R Sh AR RE U 5 ARG . A B AR b
HEAL BB IRR A KBS ROBT SR, RUIE, BRACFIERALRC & RE B4R M WK T AR R, A1)
FERAE AL FEEAFR A - T A R By & S” B ARk, M TR RZ , X5 HIABIFE5EH
1. MERRAE BAREARE, AL TR AR, BERETRR YR “S™ B2k, WM AN
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PR B O B, A F ) 3 AL AL FR ) ek A B 2= AR B, OPT iRk, Huue
FP, CK#fk, OPT, FP#I CKALERIWEI R B EFMEE, LI OPT > FP > CK, P
HEALFE OPT (47 B AN 2 i th A~ Ab B o S5 T R o 7 B35 SR AP A 52 A 14 5 i ANE
AP TR A, IO e B, AT ORI AR R T,

75k

Ml RBEX, &EK, BRZ, & . ABCEXS 282 J]. Nt &l R ,2001 (4
NEE4) . 18-19.

[2] =, A BT SRR AL At Ui oE[d]. NS ROl AL 2001 (HAES%E) . 20-21.

[3] S . L R HB SRR AR AE L & 2 A [I]. BePa RO Rl2=, 1999 (5) 13-15

[4] XV H7, FPEAER, R0, S5 8MEE. BHE &GS R85 X R ] S EROE,
2006(1):29-32

[5] B ==, BGH , X & 98 . MV RRAE AR T4 B AR 22 Jpk s 3G AR [J]. N St Rl B4, 1995(4):12-
13.

[6] RENE . = 4R 4t R AE B A A A [J]. P EDRRAE ,1998,20(3):22-24.

[7] /B, 220U, SKFE 0L . RS TR S =R IE R A9 [J]. SRR R ,1991(6):16-20.

[8] 25 %A% . HIERAL AT FWHMI. bt Lol th it ,1988.

[9] JEICAYE , ARTNES , SRk A . £ 4E L JRR T4 o 26 7= 5 4 B AR R [J]. L RRAE ,1989,22(5):42-
46.

[10] Z=BH . WRRIRZE KA =R S ARAE TR, B, FFRICE A X8 [J]. T ERRE,
1996,18(2):37-39.
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TR KGR TR L AT B f i) S CERUEIEY 2010 445 1 M58 24 1Y

TP SRR TSR 2R 40 BCFR ™ 22 ik J5T Y 5 )

KX S YR WUARIP T AR AT BakC
"F R VAT F G LIRS R IET, &K, 830000
PH IR R E R MR RIS P pest, M &7 843200

T : Oy T B0 A IEXT Fr 8 R XA T SR BRR LA X7 28 1 gt S Y 52, P 8 ] B
FEEAT T HEIRSe ., B GRTN], KA BRI T YRR RS89 “S™ Bz, wllf
Logistic 2 (< 5RACM A, SR RAF, K1, K2, K3, K4 540 T I R R 3 R g Kt % ¢ 535
IR 84 K, 86 K, 90 X, 85 K. HifFXI KAMHI3CRIIE, MPEK2, K377 A
KO g st 8 7 11 27/ Fr. 8.9 27/ F, A 12.4%, 10% ; 7 30R T 221
IHARREE AL INT o W AT ARG IR AR HI 2T A At e, Hop, SRJE, D i (e, I 97 740
TEIGHIM, MTAIRAFHER S, BT K,

Kigia: AR KA TYRHE; i ik

IR RS ALK, AR R A, R R e 12, 5—24.9
SEI AT ZI8), HAEITE 150 Z 50/ A JT— 300 Z 5/ AT ZIAP, (B 80 AR DA , ti T EHEYI
FERYR T AR AR FAEA ™ B KBRS e TRZ I8, Iz A, BRCALHE A & Aol
I, REAEHER D, TR EYE, A ie D, Fris i i g Zu Y sl C
PR, TR SR OA R TR, RG0S XA e R p UK &Y, A3
THAE 90 % DA _EfY 338 i S i g A ) g e S B L R BRI, B AR AR
SPE, JUHGRTER MR . 90 ARALAR, H T A BB S B AR AE R B U R R SR AR AL
i GUESE S E e NN it g0 il SVO IS5 i /DAL | V= Yo i bR A N 7 T N
PRACHIBE IR, AT SRR AL B B A AL SR AR o

T MES5T%
1.1 B XS

35T 2006 - HHE R R LR B, BT E, REEE . MAkRmD, R, FFighE
MY 61.2 2K, APz 2337.4 2K, 4RIy H IRISTE 2778 /hif, > 10CRR 4252 C, JofR
#1205 K, JmHAU )RR Se B R

AT AR AL, SO KGR 20, SO EAE, — 41T, IIRNTE. 1T E
7 50+30+55+30 = 165 JEK, #RHN 11 JHK, HIEHECH 14692 4k / /i, T4 A 14 HERH.

UK ORI 4, 0-20 BORAHK IR IR0 AHUR 7725/ )7, £%R0.821 7/
N7, BRARNIBAZET/ )T, HAWE10.90 258/ A f, AP 168 25w/ A, HIEIRMIATE
APURE ST E, SR WG, R B GE . #AWE 0.5mol/LNaHCO, =& FHEH 1T
Pk, HRETRRIREL - KEIEEA.
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1.2 A5t

RIGE 4 M0, 3WRER, /DX 33m?2, 4 MIEHELAHEAKO . 0, 2.3, 47, 7 &)1/
B, FACEAME. BRI EMFE, 238N 15 27/ mAP,0, 9.3 AT/ Hi. 30% A9 RNEA A i
AE . ARAEMECAE, 70% HIEUIEVEBAE, 4>%IPA15%. 25%. 20% F1 10% By H 54 4 YR Bl B, %
ACPERGAE LR 1, BEAERL: FHEAIRE (46%N). BEIEN =KL (46% P,O,). HHIE iR
(33% K,0).

F1 IR AL BEA AL T % (A7 1 H)

MR K,O ’%\?E P.O 6-24 7 5135@ - HE? 25 8-16
2 275 3 - - 3

KO 0.0 4.5 9.3 2.3 3.8 3.0 1.5

K1 2.3 4.5 9.3 2.3 3.8 3.0 1.5

K2 4.7 4.5 9.3 2.3 3.8 3.0 1.5

K3 7.0 4.5 9.3 2.3 3.8 3.0 1.5

1.3 HmpRESME

EMEEZATH: Wl A1 RH), &8 (6 311 H), £l (6 A28 H), Bl (84
H) FintZ8 (9 A9 H) T L4 10:00~12:00 Z [ARAE , di/NMX AL (LR IERIRPR 3 #R(E
BUSBR), REMPRH AR AOMEREER , #2325, M. B +H1E, hie, M4, FhrARESE D EDT,
FE105°CRoRT, 80C MLTIERL TR RE,

FRAEF B DA 07 sCPAT . 7= T3 3R i/ X A B B 2 AR — Wk, PR S50 %0, TT I A XMREL
PR BARRES BB RAEE 2SR/ X2 USRI, A, B30, 50, 20 Aese gt 2R Ambk, e
YIRS BRI, T EARAE '

RRAE f SAG I 7 752 ASTM D5867 — 1995, 2 A%2 HVI SPECTRUM-I AU £ 4 fit 5 i {3

I HE R ] Excel Fl DPS #fF7p4r

2 R0
2.1 R S T BB F 0 53 BC A 2
2.1 FEPPRHR SR T T B SR A R i

HIPE 1 A T Y R LT AR, A A B T R AR R R B SR — B, FEE A
B RTENEE, HPIRENH RGNS, MEHEI R, 2R kR s, JEAREZR
WEIS KOG T 218 . H Logistic £ 1 s 806 1 R tAR AL BEROARAE T- 91 AR R UEA T, A AL BEAR PR T
PRI RIS, R “S” AL, H Logistic A K HFFIEE LK 2,

M2 R DARH, SEHEATAL AT DAE KT R R AL BRI I AL, K1, K2 A1 K3 4 B350 He KO
AFRAER 3K, SRAM K, [RINHEAT G THRMRIEA tRH N T R R &, e t1_t2 HifE], KO,
K1, K2, K33 bR T R R B 512 29.76 3¢, 31.59 70, 36.15 70, 32.54 7, Hitk
ETY R B R e 63 RE112 X (6 17T HE8H 4 H), ML TERAERKS
AFHAE R IFFBERAE IR R, RAEKRRIEENRY, HTyRESeL AR SR HEY
31.38% ~ 33.27% /i 5] %44 1 88.45% ~92.13%, KO, K1, K2, K3 &AbH & T4 i R R Rk
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20 t, S35 0 iR AR 84 K(7 H 8 H), 86 K(7 A 10 H), 90 K(7 A 14 H). 85K(7T HO H), 1
FEAFAL, SR T4 B B R AR KIS %) 0 4R 1 R ~6 K, MU AL B BP9 T AR R
w5, 25795, 27.38 %%, 31.33 5%, 28.20 7%,

70

|—Q—KO —O0— K1 —a—K2 —*—K3|

0 20 40 60 80 100 120 140 160
RS REL (d)

Bl BREKREARTHRGRENS

K2 T AR R B Logistic A KL AE(E

JUSE Jike t, t, At t, R? F
KO y=51.58/(1+e(5:46:0.06%) 63 104 41 84 0.999  1305**
K1 y=54.76/(1+e(5.15:0.0600) 64 108 44 86 0.998  969*
K2 y=62.66/(1+e(5.09:0.057) 66 112 46 90 0.997  447*
K3 y=56.40/(1+¢(528-0.0620) 64 106 42 85 0.999  1050**

e CHRGURERIRRTER), y W ROURT R EGE W), t TR SRR 2], t, At 5
5% Logistic 4 K AT AT, A LS -t SEFREERE KAGIH, F(3,8),,,= 4.46, F(3.8),,, = 8.65.

HEAT AL S e HE R AR T SRR R, MRAE T A A B 22 B 7 R A, el o M e —
SERPFACER T TSR R AT PO AR R A2, (6 S0 7820 A1 LB e XOE A IR B L
%, FAMTRIEERE .

2.1.2 TP SR T 5 S L 5

B X G T ST BB AR I - BT B A o PUREE AR I A T WP AR, R
f¥) 81.76% ~ 82.30% WK FInt LY 12.11% ~ 13.03%; 25T 5 T 1 40 b vl v 9971 17.70% ~
18.24% ZHIE R, FITEIILFIFK 34.99% ~ 36.49% , TG A MIFEAIN: AEIHEE A o ol 8 ]k
LUGHTE R, HEEIRY 8.84% ~9.00% H AN |22 111 63.63% ~66.78%,

R KR AR E SR A R, 25 A0 FR A FC I R T Biis 51 80% DAL, St AR 45 AL 3+
FRR B AR s TEIRESR S AARIFE, A3 H K3 43 Fo s Mg T B B E o Bk
K2y BLE 25, B BT W 3 Lok, B A PR B S iy S5 R A 0 BC 31, B IS e PR e 2 3 /T
SPEE TR LS, B KB TY B OIEK, T TR KT, K2, K378
HYT- W5 e B KO ST 0.32%, 1.84%, 0.71%, S B HE/E — i s Bl P T ASE AR A T4y BB
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F8; BRI, EIRAERKEIR, A RIS, EEEIRA4ENMRA R TR, L K21
MREFHE, b T YO KERR, WIIE— TR, HAEETAL T AR RO 32 i 2T E AR A T4
JREE, IR &,

3 A[FEMEEEAR PR Y A R 48 B 170 B

AR E THYFE 5/ 1) HETYER (%)

KO K1 K2 K3 KO K1 K2 K3
i - 0.57 0.57 0.56 0.58 82.28 81.76  82.30 82.12
2 E-3 0.12 0.13 0.12 0.13 17.72 18.24 17.70  17.88
- 2.46 2.70 2.24 2.74 59.22 61.35 57.95 61.43
el - 1.33 1.32 1.28 1.32 31.94 30.02 33.05 29.72
= 0.37 0.38 0.35 0.39 8.84 8.63 9.00 8.84
- 6.39 6.43 7.15 6.40 44.24 4292 4290 42.58
bi | = 5.12 5.46 5.83 5.21 35.49 36.49 3499 3544
yig 2.93 3.08 3.69 3.08 20.27 2059 2211  20.98
- 7.92 8.26 8.83 7.79 19.47 20.04 20.39 18.25
= 10.59 10.86  11.80 11.25  26.02 26.36 27.27 26.36
B 72 14.52 1459 14.92 14.63  35.68 35.42 34.48  34.29
-4 4.36 4.22 4.44 5.49 10.71 10.25 10.25 12.85
AT 3.31 3.27 3.29 3.52 8.13 7.93 7.61 8.25
- 6.59 6.70 7.23 6.76 13.03 12.64 12.11 12.33
ES 11.13 11.88  12.59 13.18  22.01 22.42 2111 24.04
n-ZR 4 7 10.74 10.89  13.28 11.47  21.23 20.56 2225 20.93

g4t 12.78 1395 1444 1216 2528 26.32 2420 22.18
HeokF 9.33 9.56 1213 1125 1845 18.05 20.33  20.53

2.2 JEPRH SRR 8 5 R
2.2 R RN P B AR R R

T4 ORFEFAE R R R A

PR
(&)1 1 8) (A7 H)
KO 7.04B 3.22A 3346 A 2655bB 88.9cB = =
K1 7.23B 315 A 33.86 A 266.6bB 90.3bcAB  30.81 1.8
K2 7.92A 3.23A 3328 A 300.1aA 999aA 24053 7.3
K3 7.86 A 3.20A 33.18 A 294.6aAB 97.8abAB 193.87 4.0

e ROUMREAR O 21.8 0 /kg, KO itk 7.0 JU/Kg. B3 ARG FHFRRZERE 1% BE K, NETHE
FIRFEFIL 5% WEKF

54



FEATXT K U TP R L A BRI & i B i 2 (EROEARY 2010 4545 1 ) 4 24 17

4 A DS BOEAAE XK SR AR T . KA IR, (E AT AR B IIAR AL sk 4, K2
FTK3 Ab 34331 L KO 4b #3111 0.88 F10.82 /N4, Mt £ AT o] DA 38 AR AL = 2, AbFH K2, K343l
Fb AL PR KO A BRI = T4 13% ., 10.9%, 3972 Kb 12.4%F1 10% , {H2, i 458/ i KA b FE =2
AT AR G A3 = R0CR T 2 T 1 I SRR S S ERRY B A RO R BRAIE T R AR AR
£, AtRAEE T BE T AR,

MFEATAES, HAFEA T, ESFHTRE, BMHIERE R R B Ee 2t , A
K1, K2. K34l A4r5k 30.81 50/ By, 240.53 3¢/ Fy. 193.87 50/ Fi. K1. K2, K3 7F=4 43K
1.9, 7.3F14, W ILALHE K2 &5t o

2.3 R AR i 5T 5 e

HREIFRAANMIOTER , SRR R LT g A R E T, MRS EiRE , i
HK1, K2, K3 KEDA L KOSEN 0.13 2K, 0.76 2K, 0.66 2K, AbHH K2 iy K MNFH K,
RHIHAL I SN E] K2 1, KEREZ ZHEA, K2 mp, KBEESUA BT, HadiE—EftEm
AR GRE KL, (Hd 2 IE RSP RE N S A, AEE KT, K2, K3 5T
Al KO = 1 0.25 41 70w, 0.80 N E 70 s, -0.45 AN Jp sl BESF (MR, R Y KT 4
B, YRS, OB K2 RREST B Rm, AP4E— Sy, i v A4 AL 00 52
YRR, ARSI G R A2 A3 ISR B b s, A T A BE KO 23513 i1 1 0.015,
0.020, 0.025; LhruREfE /2% 5 MAE LR Eals , AR, FRMA4Eal, BFR4En
EAE AR, Sy iR Sy, MR B e A A, A SAE, bR AR 3.7~4.2
e B RIMR LT A B I S S R (T, A AP rp By (A B e U TE I . Z52R R0, HouRe(Eil
TR IR TG A, A AL BN A0 B KO 2 344 7 0.12, 0.16, 0.24 , mittl DA, Hhtsa]
PASR LT 4N RE ST PIAEAE O~ 7 kol FHVLHEI N, 3R T 1.2~2.2 gltex; [AII, AE4U4REUZEHE
FAF R TB), FEiE N 0.6% ~8.7%,

S A Og A A
AP RIE (Z0K) BSFE % T oftex SRR % DyREE  WOTRK MBVERL

KO 36.10 88.10 4420 3.45 3.96 206.50 0.920

K1 36.23 88.35 46.35 3.43 4.08 215.30 0.935

K2 36.86 88.90 45.40 3.33 412 215.00 0.940

K3 36.76 87.65 46.40 3.15 4.20 210.50 0.945
3 ek

3 AN 2 AR e A E TR B TR R, H2 BB B AR 20, mAIRRAZ
18, FIRANATI S, EAEYEHEGET 218, FIEA LB RO LT R R ShEH
£ “S” Bk, Wit — 2R AAILE K T T SRR R R RER T T SR R A %, (R dE s
MTYRAHE . WERI R, FE AL Ragm, TY R0 A7 B R R g i,

3.2 KRG AR AE BB T I, HEAEATAEXHC S B4 T, AR AN K, (AT AR SN
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PERRRES R, R n N 0.88 4% o T BI  GAR H38  RCR 2 2 il S AR RS B, fes
WA 13%, M R 12.4% (B, M AR DR KT AL ROR AR B3, AR ]
TR e, EAFIEM L, ST ERER, A K2 (- s, ST REa R .

3.3 i FT R TR LT G i, Hor, SR, ThOTRRME. U] 27 R BN, AT AT
R, BFTEPMAK, 48RRI, Ml m KA 25 2 8, B2, RS54 fmiva &% AT
TrAERAR AR 2 I S R AR A A ST A T (B ST AR B0 2T A it SO OB ) 2 MR R LG

S 3L -
(1] st 3KAESC, T3 Rl 33 AR Dl S AR AR AT HE R[] A48 TR 5 HE A 2241, 1998,4
(2): 197- 198.

[2] T4, e, AN, & . Frmfp e ROR VIR ] A E 77 5 e Rl2E 4, 1998, 4 (2) : 198-
199.

[B8] k4%, MR, BT 4, & . FriER H 550 5 AR H IR PRI Frassoll Bl
2006,43(5):375-379.

[4] Za3l5 , AERH , REARH , % . BrsEm H IE A R IURIEEJ]. 38 BEoRRKR B K224 2001,
12 (2): 1-3.

[B] k4, FoFA, 8% FHEMEHTEFRSREFETFHREVR[I]. KR FEER
2005,12(6):58_60.

[6] TkAEEE , 55 . dUEE S - M AEF2  WCRF R IF 5[] R AE2= 4, 1998, 10 (2) : 88-95.

(7] ¥ W, AR AE4E . MREF4E & B R TAEBEWLHI 1. HY~~iE ik , 2003, 20 (1) : 1-9.
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FEFF R 2B X /INZe e K 72 R RS i 2Rk
David D.Tarkalson, Brad Brown, Has Kok, Dave L. Bjorneberg %
ML E AT KXR AL RLF F KRG &

T : MXS L IR PE R TR TEER RN , 5 SR E /N2 IR 26 H A B R AT IR BB 77 K
TEE B VTN I, A F T, DRIV FIREE XS LI VLR S22 T 0L 20 5 177
TERIFRAAE T, FE NI 2 FEA A 77 B9 7 T1 K- PTG A Al R FPREE St E K2 19775, M
T AR 5 T RE A HE B HE A

NG RAVERBIRSAT A B RIS R 5 ] AR R R sy e SR AR, IR AT T DAZT4E 3R A ORI S
77 HBIRS AT AN I 6 3Pk BRI R 0 R 220 H 252 3 K3, FEERBITEXTALRATOEHMN 4 Y
P, INERIEY (WVNERIRZE) BRFT 2 AP e AR 7= i AR P 43R . 55 [ 2001-2006 47
N B R F2 M B A My A1 297,090 7 I (4 J50) , X R 24 T 55 [E] 2000 4F KA A7 1) 25% .

EVRATEHRER, B HEPAPRAIR D WEZORIE, APl HIAL T, Taahy, ok
BiE, TR, TEAEATWAIER, WLMRRFRCEVATEYE, (EYH LA B 0 st A
Za e, ENER 7RSI, WERMAZHEEZENER, ATAR KD 2L, fEEKE
7, (AR IR R, ASCEE SR KSR, R T/ M YRS H S50 e
PR & A2 AN 3R 7 TR A 20

REMEAMET

Brodovsky % (1999) ¥£ 11 4 Fh 43 5]
I 7 e 5% S M AT ETRE 1) 2D B RN A% GE
VES AT /N E M AN — i 358 /R 1D 0~8
JEARZ TIPS &, &N
TWRHEHACHS A, TSP EIRNE
FERAE PTG N, T LA ARG R, T
W, PIREHESM TP ey -
AR B AR AT AR B AL B rp 3 LA B

AR T 6%,
Bahrani 4% (2002) fEfFEANEST T —143
FRVRAE AT HNZT, ZI0-30 BX RS 009 ol Uk T8 RS R4

Pz LAY S & w5 S PR H
A TR S, TR A APl & &
RIEEAEAEIRSAT O AR I 3 T, R A BRI RS A% S B Be A/ N AP35 /N 22 7= RIS T
7RI S AR RS AT R /DX

Undersander 2 (1985) 7EFEFE =T —> 14 4 M ARERFHUAS AT A8 RIS T R A B [ AL
Al S AU S A AR, T4 B 1967 4% 1980 4F Al pir A AL BE 0~15 JHDK + )2 A LR & =1
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F1 SCERP IR RO 4ERr T3 A VLR KT Fri 4R B B R AT A&
(M T3 3, & H Johnson %%k )

Hu WFTEAF IR HHE (=7 TR MSC VSR
AN VS
EPNE S| 6 VIERINR 9-12 K /NE 7o 300 750
A RN 30 AR N 4,000 9,999
AL NN 22 AR Rk 899 2,249
BB HIZ M 84 AR N 1,100 2,750
HE BRI 23 AR Rk 1,200 2,999
SR PUEF 5 A INE—TFOK H 1,449 3,623
T L 31 FHERL INEE—RFE I 1,500 3,750
A RN 30 PR N 7 1,999 4,999
LN 42 A INFE pin 1,999 4,999
BTN 45 e A\ (N, S 2,100 5,251

MSC = 2y HHEA IR & BK-F TR i o MESH BRI A R (RE S HRIRR) . B BT BT
SREMA IR TR AT . R HAHRBHITEER .
MSR = 2y HHEA LR & BK-F TR i i ME S LR AR A OREA Y EYR) . MSR = MSC/0.4

BT 0.76~1.24%, 15~30 JEK + 2 H MLk & &5
JETE0.67%, TERKMIAFEY) R AP 7 K 2 6]
INEFER (PP 3.4 A E) Fid bR A Y E
CF¥ 415w/ Ab) HEAE AR,

Crutin £ (2003) £ 5 5N —1~ 6 4 Hi iy mi
FED TS rh % B 3 S ML & R TE R FIED 5
R i [E1R S SRR S 7 N1 I €207 ]
A 1VERFREH G B r- 80 B NEESh, fEY ik
B AL E Dy A FEFEAI S 9 7=

& Follett % (2005) FEi#Ed 5 4FHP IR EME I i
HAARETFEEESE RNE AT AN R 5% B8 Ak 3R 07 = v A 3
0~30 JEK# 2 g dli & &850 A ik &, H
FREYI SR B e B T R i I I S TR 5% B #1550 7 SNBIAE A L B0 e . VRV B ik e
HEFEA LB PN =g (6.5 Wi/ A 00) = TVEY) SR B A TR0/ N2 =& (6.7 i/
AU . ARV ER IR 3R LR & B AR SEE IR B R TVEY Bk B A PR U R

VEVBR B8 W IR SR S5 A LIk & AR AR I ik — mUE TR, XV R R Z R EIR &
MAE TR, CAEMRIRERE THTAEYEXAVIRTTI I KRS, T AEYRSmREL N
BAPRE ) 25~50%,

FH T ERURE R0 7 AR 2R B HL 40 W A B A5 A 5 T D R , AR Ko b A A 0 o i A AR A 0 55 )
BF, YEVIZR A IR H AN BT A AR Y B R 8, IR R sk i B AR E
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14,000
12,000
10,000
8,000
6,000
4,000
2,000
0 —
-2,000

~4.0007 PPt — — SIRMSCH (26885 /3R
-6,000 - —— PHIMSCHL (1,3678 B/ %erT)
-8,000 | - -~ EEMSCHE (3,5718¢ /3R

-10,000
0

W/ Hem

AWORFEFT,

2|5 5|0 7|5 1(|)0 155 150 1;5 2(|)0
PR B, R/

Bl hH— LB G5 BHE O IEE T TR

FH D AAAE (MSC),

o T A HLRR 2 8 i T Y 5 I AR S P e b 10 R R

A NIE S FFRA AT I ERs A DU BTG i /N2 L3R 00 5% B TR AL A R B, X0 2
FEEAEREBRAEMF T REUA RS AT AL H A 2 7% 5 3, Johnson £5(2006) i 13 2 % A Bk SC#k K1 1
INEAFEHRIMSCE (K1), XEPFTTRL AR IR UK BEY AL UK R 26 F R TRy, T
FEEY - B B S REER R, I, AFEHE A2 7 MSC{E 1 B #8 U2 RIE.

FA1H Johnson 2 (2006) ## Y MSC {ELI S 1 4EfRF— 2 Vi il 1945 407 8 BT 7 ) A AR 25 S ek
ORI /NEREFT R (1), HIRIZGE 7 - FI915 i, N 4ERs ALK AR B AR HLIR
1,931 )7 1400, MGXZEMHEFT A, WMAY-87E 3,091 A7 [ AWLAT, E4ERFA LR S 2K
WA AL ERG T, TERY - 8A 6,720 227 1 2B, i 3,920 28 1 1 22 BRAYRE A ] ABORS B AN &
BRARA LR S i 2008 LM SE 2o M OSCHR A5 RO FRAEL, PRATITT 373 ] A48 AL AR

oMk
#2 NERURERFFR 4TI G, BT 2 430
N P,0, K,0
i AT
INGE 8.1 1.2 10.3
K% 6.4 0.8 16.5

INEE RRFEREF & A KRBT, BRI PRI R R AT am . R 2 51 T A2 30k
R AT PR IR S, AR 2 RIS S B A —E T A R AL RMA ST S AT AT
/R IR fEAE 7.05~22.05 SE50/ W2 [8], K ZZREFTH IR EAE 7.84~25.01 SE5T/ W2 [A]
(%3),
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%3 2001-2008 45 [A] A [F AR S I /INEE B R Z2AE AT SR 0 B 2 D

W N PO, K,0 B
YN
&4 0.49 0.55 0.31
Koo/

INGE 3.94 0.66 3.19 7.81
N 3.12 0.44 5.12 8.69
ETT/ AT

=2y 1.39 1.98 1.04

St/
NGz 11.31 2.39 10.72 24.43
K% 8.93 1.60 17.18 27.71

XS T OOBCRE Y, 5 FIRTGR A M RIRS AT SN PSR 7 (U2 ) BB . SAPRIAELL, S
FErp& R DT 81 . RUEETTE /N RS AT AAERL F & B3 HE 202 0.47, 0.26 F14.12, ik
BILE R RS AT AIAPRL 5 B A F39 HUfE 3 512 0.49, 0.35715.04,

FEFF IR OB

PR FFAYSE PR O (A R [ S R A TR A FR A IS, (AN, S i 3] REANTR BEL RIHATE
EFEFTAE B ER R, (ERIRAE, FEFFAD T E R SR i A EWRN FEA REAERFAE 7, SR
W B E R A HASER RN E. EWRSFEARE BRI, T DA HITE ZR0AE VA S AR BT Pk 1 g ]
A, MIAC AT DR R AR LR R A IAER TR BRI DU T, 75— DB LA Pk s
Hi, THEEYHENRLE DL,

AR AR T N Z B8 A — MG, AR AT R 5 DA 1 285 Aaa i 4
WA N & B R R TR e . MO FEVE o e I 2225 T 2 Rt i (R 97 20 R

TEA EB AT SR/ NEZAR NIRRT H, 15 OUA] BB A SCHT B A5 LA B A
@, AFERFAEPEILILIS, MERIEY B RAEEE . Tk, SRBEICEHMTE, mEZEPIR
X BE 2 A A TR AE AT T A A S B E BB A I

REBAMT Zh KE6 2 KA
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24 4

CRORIRRN, BEBARIE TS MR AR A S PR A PRS2, MR T ik
B BRSO R AR B ORGER TA LR SR AR R AR T, B AYE KR RS
R e R R S A AR AR W B R AR R B N RIHERS B A SR e LI P RO AL E R RIS
SMOERBEWNIRG, B ETEA RS SE PR O E 225 B R R IR I IT R RIIE D

Tarkalson i (E-mail; david.tarkalson@ars.usda.gov) #11 Bjorneberg {843 5l & i T2 ik 1w Kimberly 77 1)
FE RO BRI O 38 5 AT AR R A2 Ol TARIT, Brown {812 F Parma i) Z 5 faf i K
FAEPE LR, Kok 2T &5 Moscow Tl ARG K27 | B ik fai N KRR HIHEF T K,

27 30K«

Bahrani, M.J., M. Kheradnam, Y. Emam, H. Ghadiri, and M.T. Assad. 2002. Exper. Agric. 38:389-
395.

Bordovsky, D.G., M. Choudhary, and C.J. Gerard. 1999. Soil Sci. 164:331-340. Curtin, D. and P.M.
Fraser. 2003. Aus. J. Soil Res. 41:95-106.

Follett, R.F., J.Z. Castellanos, and E.D. Buenger. 2005. Soil Tillage Res. 83:148-158.

Johnson, J.M.-F., R.R. Allmaras, and D.C. Reicosky. 2006. Agron. J. 98:622-636.

Rasmussen, P.E., R.R. Allmaras, C.R. Rohde, and N.C. Roager, Jr. 1980. Soil Sci. Soc. Amer. J.
44:596-600.

Tarkalson, D., B. Brown, H. Kok, and D.L. Bjorneberg. 2009. Western Nutrient Management Conf.
Proc. 8:32-37.

Undersander, D.J. and C. Reiger. 1985. Agron. J. 77:508-511.

J53CH Better Crops with Plant Food, 2009(3):17-19, [H P& I= 55 B il DU R AL 5K i,
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TE I R A RIS Aol i I 75 4L B 1 3= S BT 5T
AFFIR T L RAET FAg O BRWF O REME ERME®
' R A F R R VIR KR T, SEH, 650023
PRIAFTETEFZERTIAZE, RO, 650600

THZE: ARG R B 77 XH T8 3 TN LR AT WITEN R, TEH S AF BRI
Py 50 1 28 R P RAE B -5 L, AP SRR R g s, BFTE TR G HE B X PP, 807 3% ai,
F, IR F ARG S B ZE MR, 38 1 N 2K 5 5OFI Y75 4 B 1528 BB e Pl L A (77 77
M, ELRABRYEFHGE: Wi, Zar, KT ENR, THERE T, HTKRTTH
NE TS G5 8, il FIEFERAAL, HEER BB iR, TR IEA PR
KBTI HA 25% (il 42 H 18.8 25T/ HT ) o HBRIAMZEN . 1R, TEWCR I T B Ak LB -
JAH A 48.6%, 42.3% F19.1%, Hiki#29.8%, 45.3% F1124.9%, HFH 49%, 40.4% F110.6%,
THOKER G R, LE>HE> TR, THEEAEE, TE>PE>LE; 20 KR LR LS
R TE422-449 20T/ B Z ], Bp FR> )R> LR Silgad P LEM L, 0-60 oK 4
JETHEG R, I . BN AR R A PR B T ke (780 4.8 43 )T/ L 4.2
T/ ETHI3.4 LT/ FT ), HAM A # 5, #ATE6.8-11.5 2T/ FZ 6], H F/KA S ARG
HEA NI 2B 2, SREOH KR & vt vy TR RANTER, R m ik E) 364.7 Z3/ T =
TRFREEE : BEC> it > K,

Kigia: HH H 7R R B K

BFILFA SRR AR, HEX RN, KAEEE, 2omdmREEE. A
RANE, QUi AR, MK X, AR REE RO 25 AR, BRI A = AR
Wi ok, MR X E A T T I R EE DI A X, B BB MR AR BRI, TR
MHRFZEATE, BIMEAGEIR RN, ERALRA ™ E, KENARMEKHERTAR
M, BONEMKAEE BT E R A, HRX—IR, AR AR 1 E B ARO AR P KR T R
SABIEB NI R, AR B AR, FEAZRAERETIARIE LT, BRFEAR IR HR A
B, BRI N OK RSB, R ETR S AR, SR S E R R AR SR
REME,

1 YRR
1.1 AR

HE T 2008 4F- 8 H7E 7 g BT H T B B PHBURUERAS C AR 5 AF R BCRAE KM AT, ik =
ANBEL LR AE . AR, AR TR R — AR

PR FRWEFE BT IPNLIE B0

*#WiIlEE: E-mail: gredbean@163.con

VEE R AAFB(1971.10), 20, ZEERA, Ksrd, BIOHE G, Br5e0re . HAnR-S RO 5 IR T
%%, E-mail: fulibo001@yahoo.con.cn, Tel: 13888289163
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PR EHOR KR L, S rbE AR B, 15 AT 23510 ~ 20 JHDK | 20~ 40 JE>K, 40 ~ 60 JHDK
TR BRI E SIEAEN (B BOR) . &N CREEILIRE) . A%P (0.5mol/L NaHCO3
=P - BRI GIR) . &P (B0 - SREEIIHAIR) . BK (LIREIRIGRAR - Kt EITR) . &
K (B - KHEIEETHE) . pHBES AR AL (ERImRAAETR) B9, 48R IR,

I RAE MR ER (BN 46%) , WAL 8@ i WSS (5 P,O, 16%), #IAE N FALHI (55 K,0 60%),
AT (8 416 H) J57 K. 30 RAHIFEHIA .

S PR

) ) NG AR PRIAR)  KEIAR oN
A £E WWN &N @aP &P @mK &Kk P (%)
0-20 JEK 0.25 2.046 0.151 1.95 0.276 15.709 5.96 3.08

FT 20-40 JE %K 0.307 2.085 0.134 2.01 0.285 15.726 6.05 3.25
40-60 JE K 0.311 2.091 0.096 1.63 0.239 16.035 6.53 2.87

0-20 JE K 0.337 2.086 0.046 1.92 0.328 11.957 6.87 3.12

Hiky 20-40 JEK 0.327 2.093 0.09 1.89 0.31 15.767 6.87 2.68
40-60 JE K 0.248 2.102 0.037 1.61 0.201 16.659 6.87 1.94

0-20 JEK 0.312 2.079 0.216 2.06 0.337 16.318 4 3.25

I 20-40 JE %K 0.376 2.089 0.208 2.16 0.673 17.726 4.77 3.29
40-60 JE K 0.354 2.097 0.269 1.62 0.569 17.21 57 3.07

1.2 et

=AY B4 B EENO, N1, N2, N3, 4 RESR, fAVNXHH8.4FJrk, FEHLXAIHE
B, Ho N3 R R B AR AL HE , NO S AHEZALHE, N1 ISR 50% ALHE, N2 i 25% AbFE,
6 B ATE T PP 80 U R B - EEANERE R 52 BT A Ewk . AL EARTR (PO, 11.3 24
JriE, KO21 AT 18, BraEk = (B 13 8) A, BAESAHIEHAERE2, K
& H IRV PR MU SR BRI T

%2 RBALI RS (AST /)
=] BRNE % VOGNE % DGNE  BoKGNE
NO 0 0 0 0
N1 12.5 4.2 4.2 4.2
N2 18.8 6.3 6.3 6.3
N3 25.0 8.3 8.3 8.3

#E: NO: AHEAE, NT: N3JEINS0%, N2: N3 g N25%, N3. KR HtAL

1.3 PR R E R Hr
1.3.1 FERRFE SRS ME - AR E R, SN AT 25/ DX BUR PR 28k , 4 BC IS MR T,
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ByRaL o, S BIEEE A TR, R AR (W - i AL R )

132 LHREGE: +HR %S PR RMEIENTAIRIS , 2 =2 (0~ 20/ % , 20 ~ 40Ji % , 40 ~
60 oK) BLE-AE, 4/NXHL 3 ARER, BUREAIERE [k . S50 7 — 2 LR T I R A 3
EREART, BEREGIE 60, 80 H, 42BN LHOKMRIER (WY ) . &N CRECRIIRE)
[3-5]

1.3.3 T AR MR A 5505 « 45 U MG ML A B 7 80 JE K Bl TG A, 430 T 70 M AT 8 2 MU 0
HUKHE 600 271, W5zt Tk AR GLBREm s fb—E bk i i) ),

2 SR
2.0 AN ] MG B O AR B o = 2 3
2101 A B RATBCHA ] B B

HORRIRE, HAARICRAER/ N IR B O A 17 Gt N AR, J7SE A
SEHORP R 3). SRAAH, 0 SRR L, IR 25% TR0, 1
RSP~ 35.5% , 2SR, HUR50% ALH o 15 BHHEIE B/ IMERE ™, 7 0.42%,
HEMAL ARG, HO R PALTIN™ 1.82% s HubHA 50% ALTRAP AR, Mok FSTBALIIAN
18.4%, ZFETBEKF, RHAMTIRZ, HRRSJRITI 11.7%, WA 25% AH R R
SN, $92.6%, % R ALTLRAR s R 25% AT P RIS, Ok R AL TR AT 4
L T2%, WPREE, RESTRATIY, R 50% IS, K RS ALTEN 6.91%,
ATEARATERAR, MK R HALTIRG 20.564% , =/ LA, AHRALIA (F FABS it > Hokh >
R

DA E SR E R RO 5 4 | SR IREIEA LA L, S, BEUR R 25% 07 RER
P, HOB WL 50% ALHER

3 R[EISRI A BN ) e B R R S

i G ok R
e (b/w)  bedEzE IME(B E)  bedEZE ME(B B) iR
NO 8854 bB 1127 9663 abA 1592 3929 aA 1278
N1 9056 bB 1148 10239 aA 615 4603 aA 1028
N2 12218 aA 1627 8869 abA 1097 5030 aA 155
N3 9018 bB 1251 8651 bA 205 4945 aA 478

#ri: NO: AHIAE, N1. N3JgN50%, N2: N3jgN25%, N3. KR
HMFEZEC T JE M RN FREFRRZRARE 5%, MFEKE THFRARE 1% BEKF

2.1.2 A~ [a) i 55X BOBAS [8) i Ao 28 5 002 1 5 il

RN TS B8, AT RIS, T S B A5 Es (R4). 4R
DA, e, S EARFER G, =R AT RR 25% RAL PR R, HEAR R ST IR AL P
36.72%, A 50% AL PR R/ INIESR =1, 35 1.45%, AHEALALEE HLA R ST 1514 0.19% 5 HEAR A
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50% AbFif R, AR RIALEESE 19.81%, AHERMIIIKZ, HRIR S HALHENE 14.09%, IR 25%
AEEE AR BRI B 5 3.11% , IR S AL BRAR AR s REUBIA 25% Ab Pl , U R HBAL PRI A
fefm, 382.73%, (HIB R 50% AP LA R 16114 5.27% , AHEACAL A AR, HoAR BRI PR 17.52%,
PAEEE GO M OB 5 4F . Bk i FE AL AY T b, L. SRBURAPIRA 25% AT ki et
Hit i A 50% IR A TR i A, O A HE R AL BRI RS RMR S KA, =AM, MR AL
FIF MR TR > Hob > R

L NCIT YL NN o= 82 YO Ei €7 k2t &nt:0b- A1)

b g (Ou/ ) ik o/ H) HEC Oo/ /)
ALEA  fidE JAERAE fes AREE . &bl
NO 0 5929 0 4786 0 2838
N1 54 7196 54 5005 54 2834
N2 82 7249 82 5240 82 2936
N3 109 7197 109 5058 109 2803

k. JRE . 200070/, 23R SO MR RAL AR TR % BHE A 1eMr . A4 1258 /20 %
IHL. NO: AHIAE, N1. N3JEN50%, N2. N3 N25%, N3: KEJHHIAL

2.2 AFSIST I E B A R BB Al R SRS R R

SRS RRAL BEBCIEAR BCRAR AR 8 RN EEE, 105°C /T 1/ 5 2 70 CHLTFR T2, HAn s i
PEATAEAR R AT, SRR, Ak BFS, s TRRRS BRIy B> Hok > BB, WIHERUK
ARG T, BRSO LR R RIS T H e A i s 7EwE, SREMENEL T, =
AR REAREE AR 25, ARANAER S U B it U G I TS, 24 UM P A R 25 23 T S E e, B
FER R, RO R M PR . = AN Fp ELR, BORBEMRIRICR BB > Hily > BB, 2=
IR R S > B> Huky, AR RS > Hoky > JRE, TEMICRE ity > 9% > BB, B
MRS AR AR S R B, 2=, IR, FEO R AR LD . 20 48.6%, 42.3% H19.1%, #i
e 29.8%, 45.3% Fl124.9%, 2¥49%. 40.4% F110.6%,

S5 R[S A BN AN 5] et PR AR AR S SR S

b5 VIR E)) (AT T ) BE(AF T 4)
Bk 2R B EM R O Bk E R
NO 488 239 202 047 347 103 157 087 309 144 131 033
N1 525 239 238 047 361 109 163 090 338 168 136 0.35
N2 586 297 241 048 370 111 166 093 352 176 140 0.36
N3 497 245 206 047 346 101 160 085 325 162 127 0.36

#iE: NO: AHEAE. N1 N3JBIN50%, N2: N3JEN25%, N3. &R B
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2.3 AFEFRAREX A R B AR TS S R
WedkE == (0~20 JEK, 20~40 JHK, 40~60 JB0K) 7Em: Ltk [RE A, #E47 130K
A, R, GRS,

2.3 ARIGRFRA R B b Al e 3K i 5 s

R, TEBEERAUN, SRR N3 LA, E R BRI, 34, #Z1
PR EGEIYRIM AL (FIETE1.57% ~26.48%) . =A™ LK IRRAAEIL N, 7E0~
60 Bk H/Z 2 A, L) (0~20E0K) >HiJZ (20~40EK) >/ (40~60 JEK); =JZ 85047
ZERFEIRN DR, A THUKMRSE . BB > B

6 WORIA A ERAR A 2 ORI RS R

SE A L by B
° 0-20 JE>k 20-40 JEEk 40-60 JE % 0-20 JExk 20-40 &K 40-60 JEoK 0-20 K 20-40 [k 40-60 JEx
NO 231 181 142 309 280 231 336 289 234
KfER N1 244 200 161 311 281 241 363 293 258
(ZR/Af) N2 251 206 168 333 286 250 411 324 297
N3 257 224 176 360 332 254 457 359 312

#yE: NO: RHEAE. N1. N3JEN50%, N2: N3 N25%, N3. &[> 15tAe

2.3.2 ARIARAKTRAR R B B 76 - S A

WA T G5 DA, R L0 4 o B e 2,04 ~2.003 ¥ / 4 fF- 2 ], 5 R ST N3 4L
HUHIE, W RO, 3 A, &2 LA AR R R R RO (VEIR7E 0.23 —
7.40%), — SRR LR T ARG IR SR RS, LRI, SR A R
BT (40~60 [EK) >z (2040 JEK) > L2 (020 k), 7 0~60 K +J2H 5
R ARSI, T S ORI M Tk (3725 (50 ~ 60 JBK), S BeEmik fa) FAS 3 2., 16
TEEHORIF 12 2 AR B H> HuK) > WL,

2.3.3 ARV A RIBCEL it AU 3R Je R AE 398 R 35 SRR R

AEAX A [ A /ISR B R A B ) £ 10 MR, O {EAS 32 1.55 5 / oK, A1
AN MemEpittE (A /5) =13EE (GO/EX®) x 667 (k?) x 10000 x 20 ()25
JEK) x LIS EE G/ 22J7) /1000000] 715 H A 7 4 20 JEOR R +/2 A&, 45R%
B, TEEMHTE XA S AE R A E -3 b, Zad—Z=4E (342 1) ARFSEH, TR
RUCARE BT, 20 BOKIE )2 B 05 RERAE422-449 22 v I E 2 18], MFALEE, AR AR, A
A L2 HRALE K. T/E (40~60EXK) > (20~40HK) > L= (0~20 E0K); MR
AR L2 SR S R AU R TR RS Hioky >, 0~ 60 K )R T E A
B, B R, BREEAEMAERRIDY, AR LRSI, 2 hlT 4.8 AT . 424
JTIHTRI3.4 237 1 HT 5 AR 50% AL BRELELRRE R, 0 BB 6.8 AT/ HT. 7.7 )T/ BIFI 8.3 24T /5
TR 25% AP E LA RR 7T Bl B AR 8.9 AT /FE L 10.0 247/ EIAN 10.6 21 /Y5 AR R REAL N3 b2
HERFE R AR RS, 2RlER 1287 TH, M.0RT /EMA1.S A /.
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R ORI AL BEAE )F A RS =AY

SH A e/ ity R
X 0-20 JE>K 20-40 oK 40-60 oK 0-20 JEOK 20-40 JEoK 40-60 JEoK 0-20 oK 20-40 K 40-60 JEK
NO 2.04 2.08 2.08 2.08 2.08 2.09 2.08 2.09 2.09
2% N1 2.06 2.10 2.11 2.09 2.10 2.11 2.10 2.11 2.12
(5! 2AfF) N2 2.06 2.10 2.1 2.10 2.11 2.1 2.10 2.11 212
N3 2.06 2.10 2.11 2.10 2.11 2.12 2.10 2.11 212
NO 421.8 429.7 430.3 4331 4343 4356 440.1 4418 4435

i/ 4 B

i;fsz; N1 4249 4332 4353 4364 438.3 4401 4433 4458 448.0

(i*i ji N2 4257 434.0 4357 4374 4389 440.8 4444 446.7 4484

EE_’) N3 426.2 434.8 436.7 4376 439.3 4412 4446 4469 4488
H

Al 423.1 4311 4324 4341 4356 4374 441.0 4431 44438
tHHEREEE  NO -124 145 -207 -104 -125 -187 -085 -1.27 -1.27
Hueemm N1 1.86 2.07 2.90 2.29 2.71 2.71 2.33 2.76 3.18
(20JEkE: N2 2.69 2.90 3.31 3.33 SES8 3.33 3.39 3.61 3.61

B, Al N3 3.10 3.73 4.35 3.53 3.75 3.75 3.61 3.82 4.03

0~60 Xk NO -4.75 -4.16 -3.39
+E+E N1 6.83 7.70 8.27
AEETE N2 8.89 9.99 10.61
(~frlH) N3 11.17 11.03 11.46

& NO: ANHEAE., N1. N3 N50%, N2. N3 N25%, N3:. KRR

2.4 AT E BRI R B i AL b T 7k 5305 = B2 R

R RO R I O KB T 04T, 2558 (28) R =N irA A KRS 2= R IR
AL AL PR, BRI IE A 36.6%, [R5 2 i = AN AL B KR RS ST BB, HE
Byt s TR EL, fEbs] 364.7 250/ 7t = AR AR (NOP2K2) AbFEH K
AR, FFEM KRS B E L BRI RS E S, = DA R B> ok > .

JC
&

8 RFIFN, AFEFEEER LR T KRS B

B e B e PR
Qb PR N & & (%) N &&= %) N & & (%)
(Zw /) (Zw/Tt) (Zw/7t)
NO 100.1 -29.3 99.8 -33.2 104.3 -36.6
N1 138.0 -2.5 139.4 -6.7 142.8 -13.3
N2 140.6 -0.7 143.3 -4.0 158.6 -3.7
N3 141.6 0 149.4 0 164.7 0

#YE: NO: R, N1: N3 B N50%. N2: N3 N25%. N3: f&RJI5%
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3 g

10 D O A K DR 5 4, FELERIRIEMINAY 1A b, MR ZUTRRRIEE
R, B, TECH RN 25% AFRRLAF . M) h R 50% AFRIAF, $ MR R MR AL TR B, 260
SR AT 25% A RSB N3 AL,

N [ A P BB BRI TR AP DT, OBRHG 3, 30 TR BRI . B> 1
B> EE (e, SR RAIR LT, Rk, 0t AURIE R B AR T,
4 0 PR A 26 AT 1 AU, = R B TR LSRR R TG, =AM P, BB b
WU RHRRSE > Hoky > BB, 5P URLCR RS > B E> Hky , ARWBCRURRGE > ok > LB, 160
LR k) > B> L, AR, L ZETC R T BERR EL ) B 48.6% , 42.3%F19.1%,
Hotn /2 29.8% ., 45.3% F124.9%, 2¥H 49%. 40.4% Fi110.6%,

KA A AR PR SR L, 3SR o2 R R B T R R
BN, 7£0~60 JEK LR 21, FJ2 (0~208K) >z (20~40 &%) > T2 (40~60EK), =
AR, B M > B, B AR, 3R, R R b AU B TR
FRIEMMAR (WEIRTE0.23~7.40%) , — & FWE(S T AERTE TR BRI KR, =AM R
HFIR> 2> EI2, 480~ 60 Bk 21 T U W 1o TR RS

AR, ZEARRARRR S, R T, 20 EREH R 6327.2 ~6732.2
Kg/hm2 2 [A, I3, AfFACER, I i T R R e, T2 > s> IR R, 1
AREE AR 2 R e B> R > B, AR AR BT L, 0~ 60 JEK -+ 2 -4 LA
B, YL HOb . BECEARHEEIY, AL A REE SR, 5 3.4-4.8 AT/, WA
50% ALFRFFU4 th N A, Bidk 6.8-8.3 /AT /T, WA 25% AIME AT L, Bk 8.9-10.6 AFF/Hi, K
R STHMEAE N3 A B A %, 0 11.0-11.4. AT 1 B
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