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pH 8.2 5.1 4.1

FHHURE (52 / A7) 6.9 8.4 9.4
FRA (=% /) 13.4 14.4 26.9
Rk (25 / F) 55.9 34.5 192.6
HR (2% /) 159.6 69.9 77.1

AR SR 6 NMEHE. 1) XTHORKES (- K );
2) KCl, 0.15 247 K0/ #; 3) KCl, 0.30 247 K,0/ ¥k;
4) KCl, 0.45 257 KO/ #; 5) KCl, 0.60 2 )7 K, 0O/ kk;
6) K,SO,, 0.30 & Jt K,O/ tk, &Ab#ES 3 ¥k, FEALHE
5, BACFRA (JRE). B @ IR ) &M F,
IR 3750 TESE SRR ZROIR 5 DA IRt o 0 (B2 SR K
WCERTEE K RE i, DS, Bidk, SRR, JEREM
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2) PR ATRELN s 3) 50% B IEEENE +50% HOHRIE AR 5L
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AFHAE6 A 5 117 : N—P,0,—~K,0=0.64—0.32—0.3
K,O/ #k, 50% K i , 25% K £ , 25% K F52fk
i, L5 N-P,0,-K0=0.7-0.92-0.3 K,0/ #,
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1.2 34
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JH R IR AR T 7 (AST )™, A AL P4 45
BRI S SR B LA Tk 1L ATV A A R
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A GY — 1 B EEASs ] o P 5 8 P A ki e YA W

13 it ik
Jr SR A SAS Gt i, W AR AR R
0.05,

2 R 55

2.1 KCl HEX¢ERE =2 AR
2012 — 2013 HELEWAF IR S5 R F W, HEE A
ARSI R, UHAESE —F 2013 4FEE (£ 3 ),

ERRPEFN LR IR A, it KCL 0.3 A1 0.45 23 J7 K,Of #R3k
B, ML T KC1 0.6 24T KO/ Bkl =& i
e = SRS RAR, AR 0.30 A T KO/ #Ri,
K,SO, fil KCI {34 7= U0 A0 2

RIEIL T, 7R, PR AP F 8 (y ) 5
K,0 & (x) XFH: y= — 24.9x° + 40.2x + 56.0
(R*=0.9851). y= — 0.5%° + 10.5x + 45.9 (R* = 0.915 ),
y= — 198.3x* + 138.5x + 65.8 ( R* = 0.9827 ), it
SRR 0.79, 045, 0.35 2 )1 KO/ #k,
R AR5 0.81, 0.50, 0.35 24 K,Of ¥k,

TR SR s B — g S (R 4 ), SATEEAE L,
it B SR S T R A TR R s A S R AR . AR
At KC1 0.45 241 KO / #AHL 70 A KCL 0.6 )7
K,O/ bk & AR P E IR & &, 1 Py KC1 A & X ] i
SERRBA W, TRl 7%~ KC1 5 K,S0, 0.3
2 KO/ SR AT AR SLAE B, (AR 1L AR Dk 7 1o s

2 HEFARER

50%;
B, BFRAC. Rk axEBLh.
TERETT ¥ : REAHITIRG 55 7 18 A%t o

FRUEFIBEAE . ELhit 50%, JFAERIAIE
SERGRIAE 25%

HPRE. Ak,

AT Akl St 55 A A% it o

TiH BTG X 7R AT LTI

W (45 ) 9 11 15

REE > 478 (CK) 2 x3 2.5 x 4.5 3 x4

AL BEREL 6 5 3

2012 4EARBHHE . i N-—P,0,=0.3-0.12 A f / #k N —P,0, = 0.32-0.16 227 / # N-P,0,=0.6—0.36 A7 / tk
It 345 it A RIE: Bl 50%, REWKEN  AVUE: S UL AHE R,

FUEFIREAL . 75% i , 25% F5L0E
KA ;

P . ARRKZEELIE,

BTV < NERHR S IR A 45t

2013 4EfERHE. i  N-—P,0,— KO = N-P,0,-KO = N-P,0,-K,0 =
JIE s} A5 i A 0.3—0.12—0.3 257 / # 0.32—0.16— 0.3 25T /4% 0.6—0.36—0.6 2 / b
RIE: Bl 50%, REWERBER  AYUE: SiRE, FHUE: 4525
50%; RICFIBEAL . B3 50%, FAEHM  BACRIBEAL: 75% &0 , 25% 5%
WAL . Tk A AL, LKA 25%., JE R A
TN IERRER ST &N G, W IERHE SR A, AR « RS R A 45t
W (ZK) 2012 700; 2013: 75 2012: 120; 2013: 270 2012: 41.2; 2013: 61.9
Femy (2K) 2012: 602; 2013: 650 2012: 754; 2013: 694 2012: 6365 2013: 600
AR (C) 2012: 11.5; 2013: 11.4 2012: 11.3; 2013: 13.6 2012: 9.5; 2013: 9.5
JoFEH (R) 2012: 207; 2013: 209 2012: 207; 2013: 209 2012; 189; 2013; 189
% 3 KCl 2R =21 %M
HRAE A & bt} INZR T
(AT K0/ ¥k) FRAC A 2012 2013 2012 2013 2012 2013
0 49.3c 84.1d 46.4a 45.8b 48.9a 64.1d
0.15 KCl 57.9bc 102.7abc 47.3a 46.1b 50.3a 70.3¢
0.30 KCI 70.4a 109.6ab 48.4a 48.4a 56.7a 76.3ab
0.45 KCl 66.4ab 112.1a 48.5a 48.7a 60.5a 78.2ab
0.60 KCl 56.7¢ 97.0bed 48.0a 48.6a 62.0a 79.8a
0.30 K,SO, 65.8ab 94.3bed 48.8a 48.6a 58.4a 73.8bc

F: W3 P RFEAR TR ER B (p<0.05),
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HEXS SRSSREPERA M. ST LL, ERMATEINAT  (RAETRERY S, XA R N 22 R A
EEEEY &R, L7 KCL 0.3 247 K0/ #4, B, EE A KCLER @l tEE e & &, SRS,
IR AN B iR i KCL 0.45 24T KO SRATERAF R A BURARSEIRE . 7550, Midh B E (R Ca, Mg &,
MEEEEY SR, ME KO HET, KSO, tt KC1F AL & itz

& 4 KCl B33 R mBUEirrsim

Ho g il BRI A {7 RE R R A E ) K Ca Mg
A ~fr (K0/ k) (%) (AT /X ?) (%) (3% / ~)T)
7 0 0.37ab 7.90d 11.30cd 7.07a 1.03a 0.50a
KC1 0.15 0.40a 8.10cd 11.70b 7.03a 1.00a 0.50a
KClI 0.30 0.37ab 8.40ab 12.60a 6.73a 0.90b 0.50a
KCl 0.45 0.34bc 8.20bc 11.60bc 7.00a 0.90b 0.50a
KC1 0.60 0.32¢ 8.10cd 11.00d 6.80a 0.86b 0.40b
K,SO, 0.30 0.36abc 8.60a 11.50bc 6.93a 0.90b 0.40b
Iz 0 0.83a 7.22a 10.80c 4.45e 0.44ab 0.54a
KC1 0.15 0.78ab 7.19a 10.91c 4.53de 0.47a 0.52ab
KC1 0.30 0.78ab 7.41a 12.04ab 5.18bc 0.43b 0.48ab
KCl 0.45 0.74b 7.30a 12.64a 4.88cd 0.36¢ 0.37c
KC1 0.60 0.76ab 7.19a 12.29ab 6.71a 0.29d 0.29d
K,SO, 0.30 0.78ab 7.17a 11.88b 5.47b 0.43b 0.46b
i) 0 0.27ab 11.08a 12.70ab 6.63a 1.17a 0.58a
KC1 0.15 0.28ab 10.02a 12.6ab 6.97a 0.73b 0.36b
KClI 0.30 0.30ab 9.84a 12.30b 7.46a 0.81b 0.41b
KCl 0.45 0.31a 10.64a 13.80a 7.41a 0.69b 0.41b
KC1 0.60 0.27ab 10.95a 13.46ab 6.12a 0.75b 0.35b
K,SO, 0.30 0.24b 9.42a 11.46b 6.74a 0.88b 0.39b

A —HUR B PR R A R R R 2 R B (p<0.05) .

x5 MESEXEREMERN /P H RS (2012 —2013)

Ab A B Al

HA FRAE PRAE & (A KO/ /) (AFr (A
f (A1 K0/ #%) e AHUE K R mhE BEsgk KO/H) K0/ #k)

L 0.00 0.0 73.6 0.3 8.7 10.2 8.9 46.1 0.83

KC1 0.15 16.7 73.6 0.3 9.9 12.5 9.4 58.7 1.06

KCl 0.30 33.3 73.6 0.3 9.4 11.1 10.7 75.9 1.37

KC1 0.45 50.0 73.6 0.3 9.5 12.1 11.5 90.8 1.64

KC1 0.60 66.7 73.6 0.3 10.1 13.8 12.5 104.1 1.88

K.,SO, 0.30 33.3 73.6 0.3 10.1 11.7 9.7 75.7 1.36

AR 0.00 0.0 3.1 0.8 4.9 4.5 0.5 —-5.9 —0.10

KC1 0.15 17.8 3.1 0.8 5.1 4.9 0.5 11.2 0.19

KCl 0.30 35.5 3.1 0.8 5.7 4.6 0.6 28.6 0.48

KC1 0.45 53.3 3.1 0.8 5.4 4.9 0.5 46.5 0.79

KC1 0.60 71.1 3.1 0.8 6.1 4.4 0.6 63.9 1.08

K.,SO, 0.30 35.5 3.1 0.8 5.7 4.1 0.5 29.2 0.49

i} 0.00 0.0 0.0 0.6 9.8 4.5 1.1 —14.7 —0.13

KC1 0.15 33.3 0.0 0.6 11.4 5.0 0.9 16.6 0.15

KCl 0.30 66.7 0.0 0.6 13.3 5.1 0.9 48.1 0.43

KC1 0.45 100.0 0.0 0.6 12.8 5.7 1.1 80.9 0.73

KC1 0.60 133.3 0.0 0.6 9.7 5.5 0.9 117.9 1.06

K.,SO, 0.30 66.7 0.0 0.6 10.6 4.8 0.9 51.0 0.46




XoF P AR J SR B R B /7 S HEA T 5 (3R
5), AERRVUANLLIZR A0 5 A i B 0T R A BER el -3 R
R, AL T R A PR A it R 2 A P B b R O T
A Bk, = H R BT A A A BEOR b R R I A
fAr, HFHE BN E ARG, (X 2 AR A B TR
WA AL &, PEAEZ DRI A ik, 208
SRETE LR IR ATEIE, ARk

2.2 KCl it F B A% 32 52 7= 2 B R 22 T

Py PR R g R Y, KCL it i i 0 42 38 30 i 32 2R
FEg, PR R BOR S8 50% 4wl KCL L4
PO It R A ) I AT 2 2 3R RS R (R 6), R
>J ISR HE 7 B AR AR, AT B 24 T S A AR A i
BRSR. BEHERA XS, 5L A G BA X,

WAL 7 SR ST AR AR AR B, e 7 SR o S A A
PR R SR, ZEILARAIL T, 50% Hf I L it F
50% B AT SR S I 3 it b B A 4 S ot 14 o < SR
HERREE (F6),

B it Y s 30 6T 2R S R A BRI S N B A, LR S
it 32 B A I ) JE R T BTG, DG AL 7 AN B 7 6 e B
. MRVAEETEYR S R —, FEERAE SR T %
BN B, AR SR A R 4SS a B %,
RIS, 55, BESEPRITHIE (£ 7).,

Zif KCLjia i BT S R = . R 52 m, 7
R L 7 I 3 R PR A2 B 50% BB + SRSZIE K
ATt 50% BPAE, [ V4 AR 38 ‘T A4 FE 3R A 3 i 50%
PHAE + RSN 50% L.

* 6 KCl i RRHAxI R~ 2H%M (2 /&)

KCI i FH 1A ] S L
2012 2013 2012 2013 2012 2013
-K 3287 5640 3093 2953 3260 4467
100% B 3400 5673 3267 3153 4147 4973
50% B+50% FE 4327 6027 3413 3213 4180 5467
50% FL+50%FE 4380 6827 3240 3173 4120 5247
100% FE 4133 6873 3227 3047 4187 4887
FP 3633 5547 3340 3193 3473 4827
B: Hijfi; FE: REAM,; FL. FFEH; FP. SJBUGEHE, T,
& 7 KCl i F BT EARS 3£ R R S AR H R
Hh A B AT E TR T AV PERE T K Ca Mg
S (%) (2 /X)) (%) (3 / AT TE)
ST -K 0.37a 7.90d 11.30c 7.07a 1.03a 0.50a
100% B 0.34b 9.00a 12.33a 6.80b 0.93a 0.43ab
50% B+50% FE 0.32bc 8.80ab 12.10a 7.03a 0.93a 0.43ab
50% FL+50%FE 0.33bc 8.60bc 11.80b 7.03a 0.97a 0.43ab
100% FE 0.34b 8.57¢ 10.93d 6.83b 0.50b 0.40b
FP 0.31c 8.43c 10.93d 6.70b 0.50b 0.40b
% -K 0.83a 7.26a 10.94b 5.07c 0.47ab 0.55a
100% B 0.78ab 7.30a 12.05a 5.33ab 0.43bc 0.52ab
50% B+50% FE 0.78ab 7.30a 12.02a 5.48a 0.43ab 0.55a
50% FL+50%FE 0.74b 7.30a 12.65a 5.26bc 0.39cd 0.50b
100% FE 0.86a 7.32a 12.49a 5.27b 0.38d 0.50b
FP 0.78ab 7.33a 12.10a 5.36ab 0.48a 0.50b
5] -K 0.27a 11.08ab 12.70a 7.63a 1.17a 0.58a
100% B 0.31a 10.95ab 12.07a 9.01a 0.97ab 0.43a
50% B+50% FE 0.33a 11.31a 12.66a 7.52a 1.02a 0.51a
50% FL+50%FE 0.30a 10.13ab 12.16a 8.01la 1.15a 0.56a
100% FE 0.34a 8.97b 12.63a 8.56a 0.71c 0.41b
FP 0.29a 11.04ab 13.33a 8.64a 0.78bc 0.44ab
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3 itig

ARBFFRFRI, E R A OO SR e &, i
P SRS T, (LN [) e v 7 e B A 8 5t S o
RIF], D5 R AT RE S5 SRAR R A AP AEL 2 B % PR, I,
W ZR IR I SRS 2 3R O 15, 11 4R, BRI 111,
56, 59 B/ mE, PSS AR E 5 0.35, 0.79,
0.45 At K,O/ ¥k, #BmA &Ny 38.9, 43.9, 70.5
A0 KO/ E o A=A 58 BER R R A 45 R R (5L
PEARTN ), PRyt R e &4 25.5 A KO/ |,
AHUEFIHA 7.3 257 KO/ B, 3£32.8 247 KO/ H.
07 5 B AR SE 3 & 12 A KO/ ', B HLIEREA
10.4 )1 K,O/ 5, #5224 A7 KO/ 5., ILAREAEF
A& 515 A7 KO/, AHUERA 2 AT KO/ H, It
535 A7 KO/ ®, MEPE, L7, IRk AHES
Tr i AEmt &, PRTE R B B IE A AR, TR
el BB RN 2, 10 IR R AR AT . B,
B B B 0 R B 25 B AR IR L R R LA R YR AR
A%,

EHFE K0 & T, K,SO, 5 KCI pyhsr 1 i,
TE R LR TE T TR N K,SO, H KC1 AR n] 1A 1%
ETEY & A, WHAM SRS ZE R AR, X—HS
HAbHIR A RE, AREY, EEFEHIET, KSO, &
RER R, SEE AL AR MR BT KC1 T, (H
AWM, R KSO, %= & i ik 1 KCl,
B555 18 FALHH IR —SURE . I & A
mRte ™, Pk, HEKClHEAH, wiAsEiesam
A

MR T 1 3P 45 R = A BT A B & R R
PIRBART ™, BRI A, THIEAVIERA
I TR S EIE (26 ), XMEZRMATEIHERS
R R R KR R, AT Y, %
2z 8 AR Kt H AR AE 0.25 241 KO/ # (27.8 241 K0/ Hi ),
75 0—20. 20—40, 40— 60 JE K 358 5080 2 5 43 5
i 50.9, 61.8 F131.2 25/ F+, (HEZ/DAERRME T IEH
BB B B R B e 7 R Y LA KO, IR
A A A R R A R I DA A LI A%
AZVERBGAHIW . ARF5RRm ", a8

583—600 25w / 24 T3 Bl N B S SR AT DA B BRAR
WHBFEIEH ", YA A R T 300 Z 5/ AT
B AT AN AE . BRI, i 2 it P B0 A v 3 R
O REMEEHENES, H, AIUEMRARLE
RHBRAE, TEM A PUIERETHE T RES B #IE H =55
WA TR0 5T

AR, = A SR IE R 3 B B2 50%
B 100% HOSPAELEAE WM . X —45 R 5B i IX & +
SESRM (B 5 — 7 4F, BERE 83 MK/ B ) MERR RS AH A
JEA RN 0.29 —0.43 247 K,Of #RE, 4 I A DA 45 2R
SRR (6-8 H)BiEAL ", wAMEES ", ik
FRHT 40 KA 0.5% K,SO, M- w5 it o] 4 = S 21 7= i1, 1
ISR E Y &

TR ARSI LS . BEa &, 1 LRSI =1
ARG AR E R, [RIR SR SR A PR %, X
U7 o it P 860 A I L ot P v 2 0 A 5 S SR S Gl | B
| B A B B T XS, AT 52 M SR 556 1) AP0 L it B A0 5
B, WRAE AR, RSCHE R S AR R A P,
SRR, SRR, MR R
MK : Call, ik Cag® ™, —SHs ARtk L
BRH WS LR e w] e ik Bk Ca, Mg & ™, Bt
WA, 7E TSR & 2 ARA R A, RIKHT 26 A
- AT S it A A B T R v SR S RE RE RN W] A MR R Y A
B UYL, A T A I B M I A Y i B ) 3
R L AR VR R TR A A [R] B Rh A
BEF, MMt &5mik,

4 ghit

1) a7, iz, BRE s s be A it 20 3 =
PR, fUtHE KCLH&E518 079, 045, 0.35 A7
K,O/ ¥k, e =& KCl H&4 4% 0.81, 0.50, 0.35 24
T K0/ ¥k,

2 ) KCI {3 Bt f B A2 50% 5% 100% B8 AELE T
TEIA S Tt

3 ) P O R T, EL B S R
R Ca, Mg &, WiEEth Ca, Mg EJ:,
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VAL 71 K U4 00 R 0 2 RN R P

WESR T IR T

(1 PERERAREE S EY SR EE, 01001935 2. s E LA 2B RO 7 IS5 AL X RIBFFE B, bt 100081 )

W, Haii sk K0 4 i RSE E g 2 TRl AR, TR EY AR K R AR e HAE BION AR Iy . R A
SRR T T RURIER . RATERSTEE EAR B R I, W0 B B e AR A R S R A P R, TR e B e, SR AT
VERMEARE AR BB TF-BE, SR B EW T 5 MR R, 1R i AR AE Ak P R RS

RERIA): AR AL B ol AU

MR T EHEY, —AFENHRERELR, 5
REMAECER ", AW, EPETFZHTY, KRR
A ERAL, i B i R T RIE. T4k, BEERE
siv 8 AN BB S B A 7 R K P B R W R e, R A
PGB R 3l A EE Ty T RO g AR R
BREM AR, 75— Trii e o AR R T
HUHR A PR 2R U B RE D AR, A AR FOK PR B
L 2 e

VB —Fh 5 A R s R4 F By, AW AR Ry
FEBZ W T & MEY . EA AT & EY - 2 A
S R B, T ELAOA A R AR 1R P RE T YA L
HEHE . AR A (25% FIURSS +2.5% ReftEg ) 2 —FhH
BB T AR ] T AR AE R 5 0, B dAm ek e,
fedt A m R . bl 80 A AUA DR ARGE
B, TSR CHODR S ) ] 42 v Al AE AR AR 0 7 ot 97 20 1Y T
WA oy, (RS R SRR AL BUS IR A B R VR 2
SARIWAWIE ., A5 H IR P70 K S0 1 4 R
W MSCAN A A R AV DASUT A A 7 v e RS R 5 1Y
HEM RS,

I bbkHS 7k

IR T 2010 — 2011 AFFEIAT 048 VAT 8] 17 [ R R 0 2> ¢
WkAT, TEEEHCOE L, BHE L AVUE, 2L
A AR, BUSHERR pH 451 14.8 5T/ AT, 1.20
e/ AT, 68.7 ZxE /AT, 103 25/ AT, 169.0 %=
S/ ATTRN 7.9, BERIERE 2 0 e AR E AR 3 S, R
FEXUN A (Bt + CpTI) Hibuis,

VAT AL B AR K S A BEANVE KX R . B E TN
W 4 W, BRI 2R & 5K 30 FH/ E, ik
EES 0 /e O s A LTS =1 7 9 ) e e 2B =
MHEE L 1), 255 12 /N RIBRY ; AFAE AL O
(AHERRAE ) A1 90C HEEHAE ) AT K,Of A b3, R 5
SR, 4 WEE, PNXEH 30 FK, HA
R P 0 24 b R VA AT

2SR50

2.1 EPFIXHRIL 8 R HARERZRIRE
PR R B —E AR R R, R R AL B

% | 1RK&HE 2
Al fbE HH JRAEHA _ REAEH TR At
(ZF/5)
2010 PO
HRR 3.2 6 12 18 39.2
2011 pai
Ui N 4.0 6 12 18 40




R 2 ETHFIXIRIEF B R EARE RRI0

JIE R R B (A FIK) % (5) Ko (%) Bt (0T AER)
ANHaR PO 61.6¢ 4.72b 41.0a 1181b
Ui N 63.5b 4.84b 40.5a 1229b
Jiti B o 66.7ab 5.29a 40.5a 1413a
PN 71.2a 5.52a 39.9a 1476a

i F—38dRE AR/ NG FRFRTE 0.05 K FEREE, TH

TR BECR B PG, (EX R A (£
2). VTR ERAA R, IR AR, AN A AR 4%
T4 B3R 3.1%. 2.5% Ml 4.1%; TEHESIE 00 T 2
P2 6.7% . 4.3% F1 4.5%; (B2 73 Rk B E K (&
2). VLHHIATH B AR m iR ik, iR iR
RE SV RIARE . AR SR, 25 A E R
ZIRIIARA KR, Xy A S A,

2.2 AW FIR RS R RIS B A S0

VE 0 S PR TR AR A Al R T
B AR RS (R 3 ), WATHIALEZER, AT
R RE R AR A AR R R, AR ORI AR TR A R
6.5%. 10.8%. 13.7% F1 7.5%; TEMEHRAE S0 T2 B4 &
10.2%. 6.7%. 20.3% F110.1%, &5 7L FZE4T . AR
FEE R R 8 5% IR 2 R 8 B EKF. [,
BT R i BOTE A it 490 A0 90 T 4% TR 40 4R v 7.1% A
9.3% (%3 ), VLEATAT AR A & = i AR AR 2R e 5 B
71, EREABUR B ZAE RN EE R BL, (5 2157
SHEAFI A E T, X AT RE R VR T R S VR e R R R
2 7 i T T ) ST

LA, o R R T, R
] g 6 3 B IR I R R 2, PR 4 WD, VA
SR T A A S R IS, ER B A 7
SOMA R 3, ) AL BT 2 A [ U
IR 5.9% 1 21.1%, SRARRAE 7= ) A — 5 B A
R (42% ), AZRAKKEEKT, Khan % ¥ 55
TRMMER, BRI (FER) ARSI A
REANGE AR AR M . XSS5, 1 £
7 BT DA A R

g

PR EA S m AR AE T Bk T, TR R IR
HAR AR RO A e . AT, Y
i CRoR ) AR 3 S T AR AE X B s O IR R A
AEERCER AR, [ I fe it 740 3R 1) B A A 2 I
S TEVERIRMORTER, AR AT 7 B A 38 IR i
MEGE . L, (M AERHE SRR — B+ B, Y
70 BRI T Ayt 2 B v B S A R — E i et
TEM, AT £, DAREEM IR IIRRE ST, Bib
HERHR MK, FBEARAERHEA A,

3 BRI HR LR S RIS AN 4 B A 22 M
Ak R ZEFF b2 it Rk BISIRFEEL
(AF/H)
ANt Xif 6.0d 1.07b 0.32d 7.4d 0.042b
R4 6.4c 1.23b 0.36¢ 8.0c 0.045b
A Xif i 0.46b 1.50a 0.43b 8.8b 0.049ab
il N 7.6a 1.60a 0.51a 9.7a 0.053a
x4 EHFIFRAF AR
. AR AE 7= BAE e 2 RR Gl mple
A — —
(BT 85T) (%)
Xt HR 23.6a 3.9b 28.5b
MRk 4: 24.6a 4.1a 34.5a
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B RR ]

(1. W E R BB Ol B RS ol X RIFFFET, dLET 1000815 2. [H Bib e 3ef oy it st dp At , 65t 1000815 3. Jif b8 AR E B &

W SR, A K 050051 )

FEE . AR (20 4) EA0AKHF T T HE SRR AT IR H 3 e OP AR =g . R R . ABEIE (NP), ZBRIE + /&
FEFF (NPS), ZBEHIL (NPK), ZBHHIE + /NERAT (NPKS ), 45RRY], LIEM-PHRMIR AL E (IWRMTAFFTE ) 3 msg .,
NP I NPS 4b# 0 — 30 JER 4 J2= A4 T s i & By BRI T A il e AR, SRR T I AT % At SR B YRR AT B i TS KoF . it

AR AT TR S R, BRI 7 N TN
KEA: KPERORAR, W, BFFAHE, FoE, MR

IR TR RN R VEY R I ARIIE, A BRI
IKFAEAWTIEAR, I am B = th ot e ", AE
E, N PHEEIESET E R AR, TR =
BUATEY &R S R R 2 —, ) PAE RS & T 80
B, EIREHEEEERD, EFEF ARSI
TALOA = A, PRI, 3ot F A0 A e T ) e U PR A 4%
HTFEXER, EYRBTEEZENEVIERE, FfcH
AEIR R H KRR, FILERTEEVMrHE, &
E b4/ NE — B RO RS EY FS AT 4 =0 H ) il
HOR B R, REFTALE H R 2 A SR o BB E , HRHEY)
FEEAN IR Sy TR A S A AR K e
AR BB B U1 S AN [R] 35 436 S it 0 1 7 R 3
MES, JREREW D, JLA2EE TR T KYMEIE IR FFL
H T #R2 H3R 37846 7, i Breulmann % ' {0
R E TIERGRE 2R X T HERS B AER, &
A8 AR IR A AT T B RN RS FF3d0 F 6 AL g
TKFRIVER P B 52

I bbRHS 7k

1.1 X5 S FR B i T

K A O T b 22k 3 (37755 N,
115713"E), F 1992 4 10 A7, W56 sH3m+,
UL, EAEAMR (0-20 BK1)Z): pH 8.6,
AU 14.1 58/ AT, WA 69.7 250/ 22 )1, Olsen—P
19.1 Z 55 / AT, HAE 99.6 25 / AT, SR 1072
25N, &R 2345 AT, RERALNE-EE

KEAEER, MG EBE (NP ), ABE +
INEREFF (NPS ), ZEHIE (NPK) FIABEHRIE + /N2
FEFF (NPKS),

G EYETY, SAHENRRHAES N 15 AT
N/ & (JRE, 46% N ), f£/hEZE, =52 —HARIEHE
WA= 5> 2 IR BN . TEEKE, =42 —1
AR =AM IR A, =40 2 M RUIBTE T,
AR B A BB IE DA 6 28 T P,Os/ B (il B FR 45,
12% P,0Os ) i EHH, #EMTE NPK Al NPKS 43P
10 24 K,O/ B (G4ks, 60% K,0) &, NPS #l
NPKS 4 H /N RS FAFE TR IR &R e G 8 |,
AL R 23R /X, H 1993 & 2006 4F, FrA/NXY
FORFEFFEFE, B 2007 4FFRBGRE, A LB/
F)ERFEFFEFEH . 5 S s = mFp, HAE
P2 B 7 H B P O

1.2 1E¥IIR S R H

TERFAE AR A 25 AL B BT 7= E BURE 4B . 2012
SENEWHR G, BALBE/NXHE S S50 — 10, 10 — 20,
20—30, 30—40, 40—60. 60— 80 F1 80 — 100 JE K HUFE,
)2 5 S TR BUR AR, TS5 5T .

1.3 HEHEfnTIES

HERRFAR R 440 ] H SO, — H,0, 3k &, Higaa
M NaOH ik, THad i 1M B RS, 6%
B PHRRIRAR , BT A TH A AR SR £ 2 D
WOEIISE , Hoh G A S 2 22 1,

| 0| se % 1o+ stoc aaype
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1.4 BHES S5

VEV B ORIE AR AR B e L S it 5, B4 1
SRR YE T T

T3 (A KO/ /) = #ad A (EEHE +
FEFTEH ) — 1R RS

¥yE F) ) SPSS 13.0 Bk #E47 07 0, AR AR
LSD #47 £ HE L (p< 0.05), F#%FEH Excell 2007 %l
E.

2 &iR50H

2.1 1EYSRIRISIRA L 157 S 1

& it AT Ak B ], AE 0 N 22 BRI TE 1993 — 1997
1 1998 —2002 [H] AL %l NP <NPS < NPK <
NPKS, 7£ 2003 —2007 #1 2008 —2012 [fi] J: NP <
NPS < NPK = NPKS (% 1), [[—4bHEH) AR
W T A T AN, 6 ) U B B A 3L ) A Ak — 3,
) NP < NPS < NPK = NPKS,

XFTAT—AbBE, 1993 — 2007 4F fi4 4F - 1584 V- 45 (B A%
T 2008 — 2012 4, [H A 2008 4F J5 f #18#1 #5235 3
(F2), TEARRRIGH B, PY 4k 2 () B (B AE b A -
NP < NPS < NPK < NPKS, 7 1993 —1997, 1998 —
2002 1 2003 —2007 4E[i], NP, NPS fil NPK ih#a4F
BT A 7, T )9 PSS A B {43514 0.35,0.28
A 0.086 23 )T KO/ Hi, 2556 BIAS AT 10 B FE 4 i + 4
MB35 A EEAE, HARFIRSFRE 5 W] 2% 1 13 e
w5, HEs AR BRI = AR

® 2 AR R & AR R EERERTEE (2 F KO/ &)
BB/ FRBA EAED) i
Jis] LR REATAR ® teE P
1993 — 1997
NP —= == 17.5¢ -17.5d
NPS == 11.7b 23.4b -1l.le
NPK 20 —— 27.1a -7.1b
NPKS 20 13.9a 28.7a 52a
1998 — 2002
NP —— —— 18.9¢ -18.9d
NPS —= 12.7b 26.1b ~13.4c
NPK 20 - = 28.3a -8.3b
NPKS 20 14.0a 29.8a 4.2a
2003 — 2007
NP == == 18.2¢ -18.2d
NPS —— 12.5b 27.4b -14.9¢
NPK 20 == 31.8a ~11.8b
NPKS 20 15.0a 33.7a 1.3a
2008 — 2012
NP —= 6.2d 19.6¢ -13.5d
NPS == 22.7b 28.4b -5.7¢
NPK 20 13.3¢ 32.6a 0.6b
NPKS 20 27.3a 35.1a 12.2a
NI B R iR i B AL B R 225 (p<0.05 ).
* 1993-2007 SEREFFAIBEA SR H/NERSFE, 2008-2012 EREFFHIELA
K B/NEFNEARFEFT

% | FRIAEMESERLCENEEEYH EERmRgE
(2 KO/&E)
I B NP NPS NPK NPKS
N
1993-1997  10.9aC 14.0a B 15.9a AB 16.7a A
1998-2002  11.6a C 15.3a B 16.1a AB 16.7a A
2003-2007  11.0aC 15.1a B 16.5a A 17.3a A
2008-2012  11.7aC 14.8a B 16.2a A 17.4a A
Tk
1993-1997 6.5b C 9.4c B 11.2b A 12.0b A
19982002  7.3ab C 10.8b B 12.1b A 13.0b A
2003-2007  7.2ab C 12.3a B 15.3a A 16.4a A
2008-2011 8.0a C 13.6a B 16.4a A 17.7a A
ANRVNG FAERHF—EY R RS B B 22 R e, ARKEFE
KRR I Bk BRI 2 7 W3 (p<0.05 ),

2.2 TIESATH

NP 4b 2 () 143855 3080 M 30 — 40 B K% 0— 10 Bk
TEBH WAL, i NPK Hl NPKS b F 2 94 e % (3
3), R NPKS 4B 3040 Ek L E#EKHMEES T
60— 80 A1 80 — 100 JE K+ 24, +EEEXTH BB 30
JEOK AT SR A R, 75 0— 10 A1 10— 20 JEK )2,
Fi A AL BRI R 22 S 2, ARk NP < NPS <
NPK < NPKS; 7 20— 30 JEX, Ab3ja) sz (b
#-4 NP < NPS < NPK = NPKS > NPS; ifij 30 J&k
TEZAF AP 2 R AR,

Xf [ —Ab#, 30 Bk L EAT &2 RS RE
BEER (F4), NP A 0-30 JHEXHZEMENE T
ERT 30 BEOKAT & 20 &5, %1 NPS #l NPK 4b 3,
% NPS 4ZbBE 10 — 20 A1 20 — 30 K 4 )2 2308 & B R
M NPK 4LFE 0— 10 BUKRE R 4h, HE TR R ZRE L,
NPKS 4P 22058 5 30 — 40 JE K2 0— 10 JEK + 2%
AR, 50— 10 K2, AHE 4 B AR R .
NP < NPS < NPK < NPKS; 7 1020 #l 20 — 30 J&



RS TEKERLETARLEELESMS (Zx K/ 27)

T2 (JEXK) NP NPS NPK NPKS
0-10 22.4a A 22.6a A 233a A 24.0a A
10-20 23.1a A 23.4a A 233a A 23.9a A
20-30 24.0a A 23.4a A 23.4a A 24.0a A
30-40 24.1a A 22.5a A 233a A 23.4a A
40-60 24.0a A 22.8a A 23.8a A 23.9a A
60-80 24.2a A 24.0a A 23.7a A 23.57a A

80-100 24.3a A 23.4a A 24.0a A 23.8a A

K+ 2, AbFEEAE (. NP =NPS < NPK < NPKS,
1M 30 JEOK A& R S A BEER,

MiAE AL AN+ 2 A B IEA SR (%
5). 5K R -5 R, NP, NPS fil NPK 4
O —10 JHEK T ZM M SRR T 4.3%, 3.4% Fil
0.4%, T NPKS LbBEREHN T 2.6%,

2.3 B8

M 1993 % 2012 4, NP 4b B 45 48 /N 32 7= 8 A A0 s
i NPS #1 NPK 4L 3 2008 — 2012 4F f4E /NP & B 5 5
T 2003 — 2007 4£, NPKS kb FH 2008 — 2012 4F (R 4E /N 32
PR BT 1993 — 1997 4EF1 2003 — 2007 4F (6 ),
TE 1993 — 1997 4, K ALHEMF/NE-BEIRAZER, TH

x3 AEEELETARLETEENHE (ZER K/ 2AF) 6 AEIRBMEARLETEFENEMER"E (XT/8)
+Z (JEX) NP NPS NPK NPKS R L NP NPS NPK NPKS
0-10 83.8c D 96.1b C 138.7a B 194.7a A Y
10-20 84.5¢D 982bC  1192bB  150.7b A 1993-1997  385.5a A 402.3abA  423.5abA  425.4bA
20-30  924bcB  99.8abAB  1134bA  118.5cA 1998-2002  411.5a B 431.7aA  440.3abA  455.3ab A
30-40  102.3abA  110.6abA  1158bA  114.9c A 2003-2007  381.1aB  396.3b AB 418.7b AB  426.0b A
40-60  114.0aA 1142aA  1140bA  109.8cd A 2008-2012  416.8aB  444.8aAB 45892 A  472.]1aA
60-80  1ll.laA 1124aA  1162bA  1053d A Ek
80-100  106.6aA  1ll.4abA 117.2bA  1042d A 1993-1997  372.2¢B  386.0cB  4207d A 424.2d A
RE/INEEGEWEFA—EY AR L EA2ER RS, REkSEEE 1998-2002  390.1c B 415.8¢B  465.5cA  470.7c A
BER (R FE ] 22 R 2 (p<0.05), T 2003-2007  4593bC  512.6bB  5683bA  578.3bA
2008-2011  492.7aC  562.3aB 6232aA  634.laA
. - - ANE/NEFRER AR —EW AR B E R R, ARKEFHE
x4 FEGIRAETARLELIZEZNH (2% K/ 2F) A AT B 2 B B2 (p< 0.05),
T2 (EkK) NP NPS NPK NPKS
0-10 657.9bD  756.2abC  12342aB  1516.7aA
1020 663.1bC  672.1bC  867.5bB  1099.9b A .
2030 6249bC  667.90bC  768.0bB  881.8c A 1998 4 ), NP AR A/ 22 7 RO € AL IR 3 e
30-40  823.0aA  790.laA  8356bA  876.2cd A K. FTA Ak B B 4 Fo oK 7 5 3 Bl 1o 0 1 R A 2 4 3 0
40-60  778.6aA  768.labA  831.3bA  838.9cd A 76 1993 — 1997 F1 1998 — 2002 4F, /& kb FHLAF T K 7= 5 A5
60-80  768.9aA  784.6aA  790.0bA  788.7d A 3 NP = NPS < NPK = NPKS, # 2003 — 2007 il
80-100  782.3aA  795.0aA  823.5bA  809.7cd A

2008 — 2012 4F, A ALHAEFARF=EAZA N NP < NPS <
NPK = NPKS,

3 i

TAEAS -2 3 3 - e A AR 1 E R A, A
58 NP #1 NPS 4b3 0 — 30 JEK 4 2 e i i e
BefIK, 4F TPl Ul 2R SRR K
TEMIEMHIF% R, 2008 4F FKFEFFAH 5, NPK 4
BRE) TP T Ao B, B AR A (L
BN, SRR IR e = IR ALy T A
BEVER, T BRAEFORL AR 2 T4 = TR R 2 R
TIEHIEARE, MR RBA AR SRR . I
TN AR — M B AL Sh A P4l , YRR &
T —EBEG, o ERE S b R Hs Y T,
W Y, NP I NPS 4RBE 0 — 20 JE K 4 2 2308 3,
Bl B AR, FTRE P A K AR Y REE T T3 A B
PRAIG, BRI . W, Aedim i+
BH RS, RACBRER S, 59 s s e
AT ARG 33 380, Sheldrick 45 " % B AE 71
FAF T AEY A B AR R — 38435k - IR S L R
K i 40 A5 S B NP FI NPS AL 0 — 10 K 42
AR T IR B, B R ST SR T
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it BB T 2> B R 0 ) o S 0 — 2P AR, 4, NPKS 4
P A SERAT  AY, EB A S R Al R R A
PEER, SEHLRZ S ERAEm .

JL4 1993 — 1997 1 2003 — 2007 4F 7] 45 4k 2 ] /)N 35
FrEERANRE, FALHEA A SRR R TN
&, 1M NPS Al NPK A2 F oK 7= 545 51 8 NP AL 2 Y
T 3.7—14.1% F113.0 —26.5%, FHARESIFIREFFEH
ARSI R, SR T TORA IS = E R T
%, —RENERFNRBFCHES T/NEE, —2EK
St L G 7 S e N A MY, DRI A R A R U
WA T oK,

ARG T FE  NPS Ab P 35 0 F A (B 3 4 17,
. B (SRS FF 0 S A8 4 4o 38 480 74 A0 S BRAE A o 7=,
T AN — & B A FIIE, NPKS b 21 4 508 - i 3
T NPK b3, (HHEAEY ™8 H A BEWM, SHRE

SE 3k
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KU Il BN TR ™ K 14

il by 1) 5 i

BEEK sl & FET R M
(s IR T, Kb 410125)

FEE . AU R E GBI IR I 45 A AR, BT KR A AR ASE 5k X e i A L3 il sty v B
Wi, FF AT KRR BT IR TTRR S TR R Rl T R WA R, S5 5RRHT . I 2R AIE ( NPK ) =

i B i RIEA

AP LA ( NPKS ) AR TR BRI, NPK QI RA =, MR- R s = a5

ot ( CK ) ABEIEF” 100.7%., 67.0% #1 81.9%, NPKS B> HH47= 113.8% ., 77.7% #1 93.7% ., CK AbTH FLAS E fifiih 7 7 5 B 4648 FR
RGN AR B FRE S (p < 0.01), MRS )P~ BBy Bl O AEREAE RGN AR B3 T (p < 0.01), ZJEHAgERRE, K
it P RV S 5 Ut B I R A ) T Rty R, BRI ) e R A Rl ) DUk R I NPKS > NPK > CK, NPK
A NPKS 4k 12 L RF Rl g 7= B 43 18 CK 2% 38.5% Fl 68.1%, I AE /3 552 % 25.8% 1 49.0%, NPK FI NPKS AbH A5 At 1) 5Tk

A HIBE CK 427 21.4% Fil 54.9%, WiRG5 BIHRE 12.8% M 22.8%,

WHENE SR RN, SR 3 il el b oy = R mmi g s e

A IR 7 TR R B Rl g R e AR R . B, e B R N R Ty ) ERGR T, TR A, A

BB, A Rlonr R A g 7 A
KEEIR: KUEIE, OMEdokFEL, KRR, L3t

FELR A BRI KR - E AR, SRIEREA
PR EFR A A RAAERE L, R, EERHT
R A A BRI A RN DR g RIS A, B e AR A
NGBS NI B rka Y, BAEA IR
FR A, R EEEBIR, 2905 70%, 7 i 2 3 E R
ERREE P, A, SRR LR RS RS A
HE P IR RO AR P SRR R AR O B R R

Beht T R AT E LA AR R T B EAR
WHER R BT, @24 KENTEE, 4F5
HICKIEEA . 7K IR A L = e . B
HiJ & T4 BB Rl B9 R 2 T R AR B 1 AN AL
AR, R AR M AT AL P -3940 — R R 4T
FRIRAS, Ho= i B SN HEAL 4% (F T 1 g8 L il
TPIRDL, 1A BE S R E A AL 157 T A P A9 5 B ik it g
R, FURIIMAC R 35, RIS, A Z At
e FoR Bl 17 i, AL R S AL
B FLE R L T TR AR, A RS IMERf R AL KA

R EACAE T B b ROt . I, @ R E KA
HEEAEE Tt f) 3BT AT S AR A X e ARG, B
FERIA R A HE T - e BTl 7
ASCVAZLHEME /KRS R (M AE 18 2l , BT
AHERE ( CK )., it A AL ( NPK ) F U L5 e
T ( NPKS ) =F AL T A 2 A 13
BLRtH 77 R A L s R = A AC AR K E
P AL 1R ) H AT B, DRI [ AL X
AN AL R T R AR ) ST R A 22 s
PE— 2RI AN [ J2 ik 36 7 A 7 B R S 5 R 3R 1Y
SN, AR R A AT R B IR R T, AR AL
SRR AE LRI 3T 5 55 m IR IS AR AN SR S,

I bR

1.1 KEEAIRLIE X R
KM T EE e EHi4e s (s

EaUH . HEyEsRosee (IPND) %)5H (Hunan -1

9) .
EE R BEMA (1975—) , 5, #EHHA, L, BgrRs,

FHEMPFHYE S HEACEHEP 5, E— mail:ylliao2006@126.com

IR % (1972—) , 5B, BIEUILA, W4, Brh, EZAE ISR T AR,

| 3| s w 1o+ sroc aaype
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28°16° 24", FRE 112° 497 247), RIGKAEHI M
1385 22K, S 17C, FHTFEDL 300 K,
REFERBENLA L REERKREL (R, HER
Gioy KA R BRT B KB A L),

1.2 KEAEALFEARIR B i it

AR 5T e K 0 A A R AR R UG A 3 AR AL R
AR (CK), FiZBEFILAE ( NPK ) FIZBH IR +
feE ( NPKS ), #4088 3 RER, FEHLKAHES], /)
D BA 66.7 SFJ5 oK, /NX[E 30 JEK 58K IR IE G IT
DX 48] /K 98 B B > 50 JEK, X 4 Ta) L K R S R T
ARG VEE K E VE R Ab PR 2 (M2 5%, N P Kk
HE G Ao B R 2. A BEER S A LB, 7E 1981 — 2013
SEHANE], AUPHERAS 10 27 N/ mAIess 12 27 N/ mit
A DR RS, MRS 2.58 2T P/ A AL A,
M 6.64 AT P/ ElA s REEHCEAE 280 2007 /B (97
EGFRAN285 AT /H,PO3TA T /EMK 7.28 A /)
M. FEEZERFH B, JHRA L, BEE, HAEAE

R IR TR R ET— RIEA ., 70% B9 AN T Hm B — KA
EAERIA, 4T 30% E4r BERIMGB ARG A .

BRKAE A . RARECA IR R WA, IR R R
IKFE SR AOK A A, RRET 4 HRBR, 7A+
AR s AT 7 AR AR, 10 A TR, Bk
BRI 2R KIS 30— 35 K, ®MAEE I GR 45 #REu,
FeRER R 1 — 2 AR, ARATEE 20 JEDR % 20 JEOK,
M RS AR I 4 PR o JEC A T V) A SR i 5 24 bt ok R PR 4
FEAHI 1981 — 2013 45447 L RA A A R 30 7 007
FAER IS A/ N HEA T, /NS BT BN , 43R e 7=,

1.3 #filwigit

7 k12 I 7E W w4 ROl B 2R A AR B ok R 0 1
7o 2011 M FE WSOk I R &R K E ik %e CK, NPK Al
NPKS = b2 3% ( 0— 15 BEK ) H TEAH L
PRI E . REEAPLR. &R, A, =B ARk,
S O SRR LTI E Y AR £
BEEATAL IR R 1,




R | REAKEFEACALEE T B AR (L IR

KRR HHUR Y AR 2 A A A
s Y (% /A7) (=3 A7)
CK 33.14 2.29 115.5 0.51 3.80 13.7 86.5
NPK 36.02 2.46 119.7 1.08 23.65 14.0 105.0
NPKS 38.55 3.02 136.6 1.16 24.35 14.1 136.5

1) CK. AHEfEfTAEH; NPK. JiRBEE; NPKS. ZABMMUILREIERET., T

g RN e o e 0 W L e o S i I e o W
( NPK ALAE ) FORHEAEALFE, 3 K=, R¥6R W 0
% 4heR T 32.0 JHK, B4R 20.0 K, %+ 10.0 AT,
FAR TR 5 KT, IRAWSIREE, BABRME L
B AR IR AL . SRR 3 00, KRR, K
FHR Ay ORI 1] 5 R 7 AR S — B, IR R
o — MRS — ZPRMEE, 2012 4F RS R RS L3S 4 206k
KA 43 B

1.4 #iEitESAE

STt b 7 R SRRtk b g TR 2 R WA FE B b
O 7S EIé T F TN

B e = SR =

ERi I TR (% )= BERHEALAB =R [ 45
Jiti JE AL B = x 100% 5

JEEITTERR ( % )=( 24 Z i JEAL P = 5 — 4 2= Rt fiE
ALFEFE R ) [ YRR AL R < 100%,

B b P K 4B R Al Microsoft Excel 2003 1 DPS
7.5 SRR AL PR AT

2 45 R

2.1 KEIAR R AR B3k FE = 2 1220

A A AL I A5 A BR RS . MRS T B R AR BT
AR LK (1), A AL BE 7= 8 B4 ) A8 ks
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1 x 358 x 8.2 ZKBEW ), AALB AR ASIE 1,

1.3.2 hRigit
RABEPLR AR, MK 18K, FE 5K, mEy 90

x| REEITREEAR
- o s By B (26 —15—10) (51% =EIFAE ) A/ B /NPt
ik N P,O, K,0 (2T 190 *E 75K )

1 AB,

I 2 AB, 0 0 0 0 0
3 AB,
4 AB,

1l 5 AB, 20 5.2 3.0 2.0 2,700
6 AB,
7 AB,

I 8 AB, 40 10.4 6.0 4.0 5,400
9 AB,
10 AB,

v 11 AB, 60 15.6 9.0 6.0 8,100
12 AB,




Ik BN, KA TE 30 JEoK & 30 JE
KRR, BRI, PrksKREBIE. /X
WAL K-FARIR], P2 =452, ralEg# 6 7. 1077,
14 TR, EREEEH 30 Pk, [FEEA R X
SNEVH LR, SORITRRE, ALY/ HEKE,
B 1R AR P AR K BRI B A /X, KA IRE R .

1.3.3 BEAREAE

5 SR A BRI T R G 5 BE ( N - P05 —K,0 =
26— 1510 ) VE R ik gn ALk, AERLEFIERIEA , it
MEHTEWE 1,

1.4 HeEgE

RS, A, INASEE R GHLE
AR AR —IC B8R HEATICE. HIRHRIEE R
g B, FERE. A EAYNEE ) 2
W7, REHER 2014 4 S H2 H, B S H27TH, BH
HIZ 50 BRBE, Ptk 24.7 K, %059 M
BARRZEEER 2.3, Wk O H 18 H.,

1.5 B E R B
151 £FRAE

ESH30H.7THTH.9OH9H, #4717l AR
e L A ROEEOR A, A/ DXL A = 1S B
(B B, e (B 8 4R 0% 2,

1.5.2 P8 iE KRB

1.5.2.1 BUEMRERA - B E R, Wokar, &4
ALPREURE S JEIRHA BN R, SR 3.

1.5.2.2 P HRIE . WORIF Y3/ B AT, g
ANREEER, [FORERASEE, FREICRAMER, fr
R T G ARE, TR /N R IR, DA
MENXEARTE, fafriteTa, k4,

2 AR50

2.1 B E AR XS 7K FE A B RSN 45 R

MFE 2T LAE W, i iot, SRS E &
7N, TER—HEAE X H NI R IS R A T,
PR, A REECEN, AR R AL, S
A, A TAREEEOE . A FRAE X AR, HEE
FEACE YIS AN, FRm AR, A, BRI, PR
TEAERESEHE KA F, S oA, 120 FH BRAE SR
BPICREIN 2 R AE R, AR R 3, MR 3 FW, &
[l —HEAE AL, thim, BEIC, REP ORI, BE-FSCRIE
RN ARSI A B e DA B b, UL AR A A T2
PR RAERE T FEAFFEIL KR, Frm, KA
ALK AR B, BEEACENA, Ps, K
HEI . TREP SRR, SR TRIE S AL X
MEE TR IR, 2B TRE,

R®2 ABRABEFRE

il oo e B AW g AR RS
Oy /) (O 1 8) (%)
1 A,B, 1.7077 6.15 12.12 9.22 76.1
I 2 AB, 1.7077 10.59 14.86 14.29 10.93 10.70 73.6 75.0
3 AB, 1.7077 12.98 15.88 11.95 75.3
4 AB, 1.7077 7.34 15.88 12.30 77.4
it 5 AB, 1.7077 10.42 17.59 17.93 14.17 14.00 80.6 78.2
6 AB, 1.7077 13.66 20.32 15.54 76.5
7 A,B, 1.7077 7.51 16.56 11.78 71.1
I 8 AB, 1.7077 10.76 19.30 18.67 15.03 14.80 77.9 78.8
9 AB, 1.7077 14.00 20.15 17.59 87.3
10 AB, 1.7077 6.83 16.74 14.34 85.7
I\ 11 AB, 1.7077 10.25 20.32 18.79 15.03 15.20 74.0 81.2
12 AB, 1.7077 13.49 19.30 16.22 84.1

| & | e ses s o1+ s10c areunse



| & | e se# 2 bor 4 sT0z Brenes

R®3 FEHREREESR

S
i KRB 4E s OEK)  BEROEK) Erokist  EPskhist 455% (%) THE AR ( /AF};%% )
1 AB, 1085 25.1 187.3 148.6 79.3 29.8 9.22 408.3
I 2 AB, 1048 106.3 23.0 229 158.8 163.1 140.9 142.5 88.8 87.5 30.2  29.5 10.93 10.70  465.1
3 AB; 1056 20.2 163.5 143.5 87.7 28.5 11.95 488.7
4 AB, 1105 23.4 168.5 140.1 82.8 29.3 12.30 504.9
o 5 AB, 1095 109.0 22.8 23.0 128.4 151.3 1434 129.8 86.1 85.7 29.1 289 14.17 14.00 591.3
6 AB; 1075 23.0 142.1 125.9 88.3 28.4 15.54 555.6
7 AB, 1168 25.0 198.3 164.3 82.8 28.2 11.78 545.8
m 8 AB, 1114 114.1 23.1 23.8 137.8 162.8  121.7 140.1 88.3 86.4 28.9 285 15.03 14.80  528.6
9 AB;, 1141 23.3 152.4 134.4 88.1 28.3 17.59 669.0
10 AB, 122.7 25.6 203.0 157.9 71.1 27.6 14.34 624.9
v 11 AB, 1219 120.7 245 247 183.7 181.4  133.6 139.9 743 713 274 27.4 15.03 15.20  550.2
12 AB, 1177 24.1 157.6 128.2 80.0 27.2 16.22 565.6

2.2 KA EALIE XK FE = B RS 0L
22,1 HEEMEFEEREEZMSN
I H AL R 3R 4, R 4TI, TERIXAN

[ B

, TEAN[R XA TA],
AT E MO, g,
127.7 &5 J7 /|,
5391 R 28.1%.,

1583 )T/ H.

34.8%.

PAASHENE X 47 B e A%, Bl
HAHAE XA L,

o3 Bl

173.8 )7 /|, W%
38.2%, X A% Ak 2 i

I 2T, ITEsRINE S, £ 5 4REH, Ak,
TER — MK AN, BRAFEARRE, K- ]

ik

S s AR IR AW ECT, A [ 7 AL it %
KA A R, BRI EERKE, ERIERE

FAEAEIRIE DU, AR AN [R] A4 S22 e it A A ) Fic 5 AE
=, MK ETTHEY

222 FEREESH
YR AP E S REAE, 2 B3R EE 1, 4, 7, 10 %

BubrE 2, 5. 8,

o, Al

M,

11 KHUbEE 3, 6. 9,
aX’ + bX +c —J o K I EBAY, HAE AR TR
I H RS FAH I A RUF LT,
e (YY) 5ECoF AR (X)) By—
MIHZE R W2 6, HKHE—
A b+2aX=0 Jr AR, AT I A

12 %z,

&, mEMRE

%Y =

R4 KELFFEER

KA e e /J\[Z7J<$‘EFE§ (A7 /D) 7J<$Ei?‘:ii FXAL T35 e
£ EH?2 Ty (R H) (AT /H) (%)

1 AB, 20.4 20.2 203 451.1 -
I 2 AB, 19.9 20.8 20.4 452.2 455.2 —

3 AB, 20.2 21.4 20.8 462.2

4 AB, 25.8 26.3 26.0 578.7 28.1
I 5 AB, 26.1 259 26.0 571.8 582.9 127.7

6 AB, 26.1 27.2 26.7 592.2

7 AB, 26.9 28.6 277 616.6 34.8
I 8 AB, 26.1 28.4 27.2 605.4 613.7 158.3

9 AB, 27.5 28.2 27.9 619.1

10 AB, 27.4 31.6 29.5 655.7 38.2
v 11 AB, 26.8 28.4 27.6 613.3 629.0 173.8

12 AB, 27.6 28.0 27.8 617.9

IKFH
TC RPN R
TC KRR R, B e Em Al




RS HBRZRLEFEEFEZUST

258 SS df MS F Foos F oo

W 794.086 2 397.043 0.581 3.885 6.927
Fic 75 e 112411.560 3 37470.520 54.813 3.490 5.953

AH. 1989.053 6 331.509 0.485 2.996 4.821

RS 8203.243 12 683.604

Bit 123397.942 23

R 6 TRABHEXREY TERAEENESKETEBN—T AR AEUEER

MREA LS —IJL PRI R’ H b7 B U
6-87 1, 4,7, 10 Y = — 0.055x’+6.577x+455.6 0.982 456 <Y < 652
10-1277 2. 5.8, 11 Y = — 0.073%’+6.966x+456.2 0.981 457 <Y <622
13-1575 3, 6,9, 12 Y = — 0.081x’+7.358x+466.5 0.983 467 <Y < 633

B b+2aX=Px / Py JrRERE, 4RIt iEr-&,
MEARAWTTER 7, R THRERY, MERREA G LR,
BRAT B R A B R 22 D 7 I o B R TRC O A P R O

I»

\\

o

2.3 REARRIBLEFHESTER

2.3.1 A[E)HeRE X 4H 8 35 58 ) AT SR
FQLEREW, oy IEHEAE AR X, #7H = E

344.79 — 469.26 5T/ H, U 2.79—6.16 1 1, Frigailk

288.79 —315.95 i/ ®, AR AEAM, Mifkm, 5

AR 25 R — 2L,

2.3.2 BEARERE TN LS TER
FOLERRW, BAREAW N 6 -8 7/ HIS AL,
SARMEAEAL L, B re i 344.52 - 552.42 5/ B, PR
b 3.29—6.15 : 1, @il 288.52 —384.42 5¢/ |, %
ot o o e L R T R, e AR PR AL 10, FE AR
KRR 10— 1277/ WA, 5K ERAEH, Y
PR 339.12-434.70 5t / F, PRI H2.59-6.06 1, #i
Wik 266.7 —301.37 JC / B, R aE AALEE 8 i, #5
BREART N 131475/ EHALI, 5ARKACLBEL, #
W7 B 349.38 —422.01 oo/ B, FEIH2.49-6.24 1 1,
Ll 250.77 - 310.01 7€/ B, A8 PACEE 9 e

® 7T KBE— T RMEARERMER

i)

b¥ N = .
e B e (A /) KAE= R (AT E)
WEL 4. 7. 10 b5 at] 59.8 652.2
NN Bl 50.4 647.3
brq ] 47.7 622.4
bEE2. 5. 8. 11
WFR2. 5. 8, B 40.9 619.0
B 45.4 633.6
PEEL3, 6, 9, 12
P36, 9. B 39.0 630.3
s (Py) 2.7 56/ AFr, EHHE (Px) 2.8 55/ &7,
* 8 AEIMERXABZFHmsER
X R HH B E BACRA — R EI N
A (&Fr /8) (Jo/®) (7T/H)
I 455.2 1229.04 == == == ==
I 582.9 1573.83 344.79 56.00 6.16 288.79
il 613.7 1656.99 427.95 112.00 3.82 315.95
IV 629.0 1698.30 469.26 168.00 2.79 301.26

| & | e se s o+ stoz aravne



BNENEEATIER 04 T

R 9 TREIMEEXAEZFFH SR
B AbFE P 7 {E A E FL A — A
AL (%7 (AFr/®) (JC/H) (JT/®)
451.1 1217.97 == == = ==
6-8T1 4 578.7 1562.49 344.52 56.00 6.15 288.52
“F15 6.96 616.6 1664.82 446.85 112.00 3.99 334.85
10 655.7 1770.39 552.42 168.00 3.29 384.42
2 452.3 1221.21 - — - — - — - —
10-12 73 5 577.9 1560.33 339.12 56.00 6.06 283.12
45 10.76 8 605.4 1634.58 413.37 112.00 3.69 301.37
11 613.3 1655.91 434.70 168.00 2.59 266.70
462.8 1249.56 - = - = - = - =
13-14 77 592.2 1598.94 349.38 56.00 6.24 293.38
F ¥ 14.17 619.1 1671.57 422.01 112.00 3.71 310.01
12 617.9 1668.33 418.77 168.00 2.49 250.77

3 AEEsiE

3.1 #EHEEKEEKET, NERNBREREHXIKE

FEREREEME

AG{ER R A 6 — 15 MR E AR 5 A [ it AL 7K
AP REACBOR B TSR, AR A K ALN, FEH
AR, XOKAE BRI, EEREE
AR A A TR IK R MR A KA R, RIAER — ML
APy, bR, B, BEFEOREL. BE-FSCRidoy ARR
AREL AV B DA fc b

32 ARRHERERHYT, TREREXKETE
BEEXN, ZEREZERKE
WIREPREN], AR A BN R AT B

HEECITHE I, BEE A AR A H R s

3.3 #EFEGRIERE M R
KIFIRILE R, KSHHLEMRER, HEER T T
(51% ) fEEAEHEM $45, WH 10,

10 BEARERRERER (RF/8)

PRI 6 JT=HAR <871

8= BAM <1377 13 73 < HAY

FARHE AR RE (A /B 40 — 45

35—40 30

Sk

(1] AEARSE . ST EORATE (55 ) [MI. dbnt.
AL, 2006, 6.

(2] 0-F B . FHERMASHT GE=) M. Jbnt: SrE Ol d e,
2000.

Al

[3] MHa7T 45 Excel 2003 SEit- 5047 [MI. dbnt: A RGHRHH
2006, 8.



W DK # PRSI ACHE SR 23 98X A

% i e AR

S BEMN B OE OB R OF % BYT REA

CIIREE AR ST T, Kb 410125)

W, WM NKIRE, FR0E R 2 s R AR R 2 xR i R R T R
B REIRAOR R R BRI O, SRR, (LW 20% 1 40% S PF T, RERIERA
ARG 48 7 A e L RE ARG 0 7, BT R . TR AR SRR, 80% SR ZE LM LE ZH0R 60% Fife B

RHERCHE 5 2 S A B R SR R SR B SRR AR K P R A 3R, A A TR bR AR R R IR 0 AR R AR 3 BB R AR, R

PR T KRR A A R

KEIE: Hnds BRAE: FRTEE ARRICH A

RERENKRE R AT REZNEFTER, EIUNA
A R EF R ", EILTER, REREE
SRR N, KRR IR AR B RS A T A R B
FAERY AR H R, AN E IR A SRR, AR
N3 PR BT R 2

FERE B 28 H IR T 3R AR 5, s AR i s A
FERE LSRR, 3B RS BRI = ORI B AE XS 3
Ber g o 382U IE RURE P B R PR AUIE K
A HLICHL R A B ECRED 2 52 = VR 7= B A RIS I 2
) REFERE 7 AP TR S AR R E RS
PR AL RO BC B i X A i, MR R R
TR TR RS S, AREFTHEREAR R
SERMMRBNELA, HEMRER AR U R
P BRSO AR AN R A 7 10 Sl A 2R ) B 78
ey, BRI R B AT,

1 #oHR i

L1 3B = R A
5T 2013 476 W g A A 2 BT BB VR A BT
R D AR A, AR 1232 =K, 1

R 17.8 C, Bk R B R B R H
IR HT 0—20 HUOKBHZ T3 pH 5.7, AT 51.2 5/ A7,
AR 3.0978 /AT, BE0.89 7 /AT, &M 231 /AT,
WA 275 =5/ AT, AR 1.9 238/ AT, A
200 Z v / AT,

1.2 K51t

RIGIE 6 AMEHE: (1) GM CRHECARES 1 T ERIE
ERYHEE 1000 A7/ H )5 (2) 100% Ur (FifRE, i
AE 10 /8 )s (3)80% Ur (ifiRE, MEES A
/8 )s (4) GM+80% Ur (JfiEE 8 247 N/ HRE
Bl 58 = Bl 1000 A7/ )5 (5) 60% CRNF (it
6 ) N /EERAE); (6) GM+60% CRNF(jii A& &
6 )T N/ H R AR FL i 45 2 P& 55 1000 A7/ 5 ),
BACPEBENL ., PPN I AR, fEwE (P,0s) S A /|,
TR (K,0)6 A7/ H. EmiET RAFMAE—F 51k
H#IHE s JRE 50% AR, 4T 50% il 7 BE LT
UG 10 KA s 428 FCMURIE — R s BRI S
BEER S, AR — M s BFAE SR, 50% i
REMCE AR A, & 50% {0 BEAE TR S 10 KEEH .
B AL EL AR T IRET 1 KA, HAOREAJS, 7R

HEEWH . EREYESRR A (IPND) %85 H ( Hunan— 19 ),
B (1974—), &, WHLRICON, i, RIBFEG, FEMNSHEWE IS5 WAL 75 m i pFoE .

YEH R
E —mail:luyanhong6376432@163.com
FEWAEE . 2EHE (1972—), B, #EiiA, W, R

a0

1, EENFHIEEHALFEETTE AP . E - mail;junnie@foxmail.com

| & | e se s o+ stoz aravne



| & | e e 2 o1+ 10z Bienes

BB A S ERFER RN, T E mRBAR TR
SRR N 3.2 A /B, P05 0.6 A /E. KO 3.1
NI, BRACEE 3 RES, X 20 POk, BEAL
KA, NI R 20 JEOK 98 30 B fY g 5 7
PREg, SCATERAMERE. RASmA CAG) i FAD 45 5,
T4 7 18 Hydsk, wAWUE 37.5 78k, 7 H 11 HIER,
AR EE 5 SR b A U — 2, B R KR
MU AR

1.3 HFmRESWERE

IR TF AR RIR AR 0 — 20 JEOK 42 Bk A ] T A B
PRI AE o 43 3 REE ARG 5 M EFHI (SrEel . k958,
ZOREA . FLAGAIRE ) AR RRAE L T E 2% B Y
RARTY ™8, MRER TR, B BUEAREE %
FE S/ DX R R, Ma B AR P ERE
B, OREFRM S MEFMAY 0—20 HK )2 RIS
TR RS ENE . TR RRAR M8 R A TRt
v,

14 i EFESHIELE

RIEFH R, FACwA T, RACR B AR
RO ETTE T T

RIEFHZR ( NUE, % )=(iEX/EY# EEBAE
HEE - XHXEDH AR REE )/ KA XA
= x 100,

RIEMwA =71 ( PFP, A7 [ A7) = MERAEY &
Trre R A,

FIRRFREE (ANUE, AF /A7) =(HiEX/EY)
G R - W R X AR ) AR,

FUWGRFEEC( NHI, % )= FRAZHEE / HEA
ZHER <100,

FEATRI Hh E TR 1B RN it RV S it 58 = By
AbER, 5 EUIE A R A RE AR 2R R i A GM 4k
B30t R

B AL P K 4347 R il Microsoft Excel 2003 I DPS
7.5 SRR IR S

2 #iR50H

2.1 FEMFEMRER

7 2 SRR R [R] it AR X AR R A B W R 8
My (£ 1), GM+80% Ur 4b#4K15 f m = &, H k2
GM+60% CRNF 42, 4358 100% Ur ALBEIG ™ 7.5%
M6.7%, P& ZzERrikFREE (p < 0.01 ) FREE
K (p < 0.05); JCHLAR M2 = %1 GM+80% Ur
1 GM+60% CRNF 4b#EAH R Y it TTHLZUE 80% Ur
1 60% CRNF ALFH A4 B34 9.9% Fl 7.3%, 2=5:¥9ik%)
WEZ/KF (p < 0.01 ); 80% Ur #1 60% CRNF gb¥f#s
100% Ur &34 Frg™, {2 60% CRNF AbHFEA 7= B g
T 80% Ur b3, =& RN 2E GM A2, £ 100%
Ur B 14.0%,

TR S 42 100% Ur 4b3E, Hik2 GM+80%
Ur fl GM+60% CRNF b3, H 2= F3 4k ik 2 B 3K
-, 100% Ur 4P 5 5= B i, EEER S #KT
GM+80% Ur 1 GM+60% CRNF fb#f, )& 1 fig i
BT BKREAE KB AR 2, PETRS
R FEUS AR TR AR A 2

A E RSN GM+80% Ur #il GM+60% CRNF
AL PR AT AR RO . AR SRR TR E I R, HoK
Fatkm g m (£ 1), Rt IEAE % =50 GM
Aub PR i A0 R TR R BB AR B KT B i
JEAEEE (p < 0.01), EEESOR AL T H AL AL 2E,

R 1 AELAEBENRREFENTEUMER

e ] BB BRSO 4R ThiE A R
(JEX) (IR [ A B0) (HL/FE) (%) (%) (A7 /H)

GM 81.3bB 20.12dC 74.1cB 83.4aA 23.3bB 372.3¢cD 286.4cB
100% Ur 84.1aA 25.42abA 74.4cB 79.1cC 23.4abAB 432.7bBC 373.1aA
80% Ur 83.92A 24.84bAB 74.2¢B 81.1bB 23.3bB 423.3bC 352.7bA
GM+80% Ur 84.3aA 25.67aA 75.5bA 81.2bB 23.5abAB 465.3aA 372.2aA
60% CRNF 83.92A 24.12¢B 75.9abA 81.5bB 23.5abAB 430.2bC 349.8bA
GM+60% CRNF  84.1aA 24.86bAB 76.2aA 81.8bAB 23.6aA 461.6aAB 357.9abA

e FPIAFEIRNG FREFR IR BRI 22 70 005 1% Fl 5% BEIK-, TR




Wi A 4 2= (U e 58 = S 5 1000 24 7/ 7 17 AS e A6 A 2R
M TOKREAER, BRI A &, 80% Ur
1 60% CRNF Ab it A7 T AR AR A AR R S 20 e 2
(p < 0.05) KT AHBAY ALt 5 = 9y GM+80% Ur Al
GM+60% CRNF 403, WX i LA = th A RESE 4
PR R A K AR E SR K.

22 4 FERBFHIRIREE

MR A: & B R R 3T AR R E (£ 2),
R BT YR E R DA 100% Ur A3, Hikh
GM+80% Ur #i180% Ur 4b¥; ZoFEH/KRgih EEBT4
AR B &L GM+80% Ur Ab3if s, Hikh 100% Ur
80% Ur 4b3H; FLAR T E & LA GM+80% Ur 4b
PEE, Hkh 100% Ur f1 GM+60% CRNF Abs, i
P EIT Y R R B L GM +80% Ur Ab#fg s,
%k GM+60% CRNF #1100% Ur 4b¥; GM+80% Ur
AbFRH ST BAR R B AR 2 BEAR T 100% Ur 403, {H
R e BT AR B A AL B s GM +60%
CRNF 4 FAE R 2 BE ) 2 2 i Ak T AR B 2= KT
100% Ur Zb2EF1 80% Ur 203, Z/KFEAE K A it R 3]
5 R SRR AR IR A R R R SR A A 3, 2 i
BCAAUR T GM+80% Ur Zb¥ g 4b#E, GM+80% Ur #1
GM+60% CRNF b3 A F Wit o i Rk
FAH R B B A AL B Ui B 4 =3 5 k2 AR it
REMEHE/KAEAE K, AT AR T R T B . BT
AL IR PR LR AS AR T A AR 56 5 3 GM b F A M |

TR R E AL, YRR EES 100% Ur 421
AT R 0.53 —0.82, UiBHER AR, [EEHIE
1000 24 f7 / 4 = Sl w v i AR B 97 AN RE I 2 /KRR
AR AR T,

23 AEEEHPEMREEFIIENREZFIREE

IKFEFR WM 2 AN TR i, RS AL A B A5 5
W, KRR IR E . NRREARAEE
WA S ELSR (L3 ) W LEH, /rBEN 2 2
WA R SRR 10 100% Ur 2P, SARH A i ik AE
Al GM b3 BRI GM +80% Ur AbFRAE Mk
ARG ERMBE, (ORT 100% Ur 4b3#, i 60% CRNF
AP R AR B BUAL, (Um T GM AAAEE, B TRER
WAL, MEANE DR, ERAENAZEIGERS
IREANIF, BEEA T B K R A S ek ol &
AT, BRI E TR A AR KRS
PRI % = JF AR E SRR, GM+60% CRNF it
PRV A Z 585 100% Ur b3 [ 1 2ZBE RN, 35
FEA K G, PR R 2R 2 e R R A 35 43 R kT 7K A
B 5 SR A R S I I R i — 2B AR B R B R LA
# GM+60% CRNF Ab#AH MR RS0 & B, Hikh
GM+80% Ur 403 ; #E33 GM+80% Ur bFi f s, H
%l GM+60% CRNF /b3,

MFE AT W RFEAFAEEHER AR R
b, e 2 2 E HK R AR R R LA 100%
Ur b8, e e THMAAR (p < 0.01); 27

R2 TERELELEEARET R LA THRRRE (5T/5)

4038 SrEE W 7R FLAH Ly
GM 0.31¢cC 6.88bB 15.24¢C 20.81dE 26.38dC
100% Ur 0.58aA 10.51aA 19.78aA 27.73aAB 32.28bAB
80% Ur 0.42bBC 9.79aA 18.42bB 24.56¢CD 31.08¢cB
GM+80% Ur 0.51aAB 9.92aA 20.05aA 28.62aA 33.49aA
60% CRNF 0.35beBC 9.71aA 17.94bB 23.38¢D 31.17cB
GM+60% CRNF 0.38bcBC 9.77aA 18.06bB 26.13bBC 32.80abA

®3 BHELERBEIREEHERDE N SBNHTZMN (R/2F)

4038 SrEEH WA 7R FLEAH B
GM 35.6 21.7 14.8 12.2 10.8
100% Ur 44.5 30.9 23.4 13.4 12.7
80% Ur 42.6 25.2 18.8 13.1 11.3
GM+80% Ur 43.4 27 21.4 13.7 12.9
60% CRNF 38.4 2.5 20.5 133 11.2
GM+60% CRNF 40.2 24.2 2.5 144 12.8

| 55| e sew 1o+ stoc aaype



EAENERITIE 04 £

F®4 BHELEREAREERERTRNREBNITENL (EN/FE)

sz SYEE HATH ZERE AL Lep
GM 0.01cC 0.15eD 0.22fE 0.25¢C 0.28dD
100% Ur 0.03aA 0.33aA 0.46aA 0.37bA 0.41bB
80% Ur 0.02bB 0.25¢BC 0.35eD 0.32¢B 0.35¢C
GM+80% Ur 0.02bB 0.27bB 0.43bB 0.39aA 0.43aA
60% CRNF 0.01¢C 0.22dC 0.37dC 0.31dB 0.35¢C
GM+60% CRNF 0.02bB 0.24cdBC 0.41cB 0.38abA 0.42abAB

BIHAF B AR A R R R R =18 GM+80% Ur 4
B, WMEFEET 100% Ur 43 (p < 0.01 ); GM+60%
CRNF Mk AR E R W& T 100% Ur 43, (H
HZHERSALEZE, GM+80% Ur fil GM+60% CRNF
AbFRAE RS A A B AR AR AR TR B e T AR Y1 TE AL
AJEALFE (80% Ur il 60% CRNF 4bFE ), {HAEFFGEK
BESARE, MELTINEREFEHEE, 25
NTFAE B K R AR AR 97 0 TR B B X FAZ (L P R IE 2
5IRFERFELEEL, MERIE, HRAEMN IR
HIRERFEA K, BIRBFEKDED, HEALMEDR
SRR R AL R BE BRI, S5 G RN =R
DUATHIT, T R AR 22 S U3 A I 7 R v 7 11 K e
Bz —,

24 AEIERLENERARF S SERRBREE

spA

NG EGE: PORER YR 8 R R RO R ey
BAHBEYW(ERS), BAEE2ASELL100% Ur fil
GM+60% CRNF P, HE GM+80% Ur Ab##,
IR E 2 = 3R AL IE A GM AL B AR s R SRS
#PA GM+80% Ur ¥ m, HKH GM+60% CRNF
b3, GM AbFFAL.

REGHBERES ., BEAHEESRARHREEEE
F(F6), MEAEHRNMHEERSNZ GM+80% Ur
1 GM+60% CRNF 4bFf, HYE 100% Ur 4bFE; GM i

HRA AR WRER 2T AL (p < 0.01),
ME AR I PR R GM+80% Ur ALHE, Hik
4 100% Ur A3, GM AbHAE R R 77 0 Wl & o il 2
FRTHMAIE (p < 0.01 ), SRR E IS H
W E WY SRa ARFARAER—, WEBN.
GM+80% Ur > GM+60% CRNF > 100% Ur > 80%
Ur > 60% CRNF > GM,

2.5 7 [E] ERE AR IR X S 3R 5 3 IR ML) P SR O =2 i

ol it AR A .t 45 R IR 2 A L TS AL EUIE S e
HeeRm AR (£6), 5100% Ur LA L,
80% Ur Ab3E A ZAE A H 242 5 2.8%, 60% CRNF 4b3
(A B A R 16.7%, 8RR IR L4 = AN A
P R RN i e 4% 2 e A B A AR ) P AR v R O
%, GM+80% Ur fil GM+60% CRNTF 4b38 00 Fl Fi %
8 100% Ur AbFR5> 517 51.9% 1 87.1%, 2 F7¥)i5F
W RZEIKF (p < 0.01),

N T ot JES Ak R ] RURE AR A= 7= ) 22 S 4 30K B A 3 K
(p < 0.01), BWARRME. BARERLAILE ST
R wA: 7= J139%8 100% Ur 4bHEAR B &35 (p < 0.01 );
GM+80% Ur #1 GM+60% CRNF -3 ) ENE A 7= 115
148 it FF R R 14 TE WL EUIE 80% Ut 11 60% CRNTF 4b 3%
BERR (p < 0.01), REEURMAEHE, i H#E
U BCPR 2R MO Il 25 25 ke 35 ] DA s B, R X 7 B )
Bk o

xRS BiERLEREREFSRFA

SRR (5] AF) RETA W (% / ) HOH L 724 1A
e o o W o el () 79)
GM 12.5dD 9.2dD 4.65dD 2.63eD 7.28dD
100% Ur 15.1aA 9.7bcBC 6.53bAB 3.62bAB 10.15bAB
80% Ur 14.7bAB 9.7bcBC 6.22¢BC 3.42¢dBC 9.64¢cBC
GM+80% Ur 15.0aAB 10.2aA 6.98aA 3.79aA 10.77aA
60% CRNF 13.9¢C 9.5¢CD 5.98¢cC 3.32dC 9.30cC
GM+60% CRNF 15.1aA 9.9bAB 6.97aA 3.55bcBC 10.51abA




* 6 TNEMEIELE RREARTSBREF AREZE

b3 AMAAHZR (%) RIEwWAE T (SRS A7 N)  FIRRERCR (Arfae/ 2 N) - ZUokias (%)
GM —= —= == 63.9aA
100% Ur 28.7¢C 43.3eE 6.0dC 64.4 aA
80% Ur 29.5¢C 52.9dD 6.4cdC 64.5 aA
GM+80% Ur 43.6bAB 58.2¢C 11.6abAB 64.8aA
60% CRNF 33.5¢cBC 71.7bB 9.6bcBC 64.3aA
GM+60% CRNF 53.7aA 76.92A 14.9aA 66.3aA

NIR AR AL FR R BB R R AR R 2R (R 6),
3 TEAHLAUIE b 3 b RUIE R 2 R0 R R 60%
CRNF > 80% Ur > 100% Ur, #H4B 2 b3 E] 22 7R 0.3,
8 60% CRNF s ALK FHERE T 100% Ur
(p < 0.05), GM+80% Ur fl GM+60% CRNF /b3 (1)
AL R AR 1) 80% Ur #1 60% CRNF 4b K
BERE (p < 0.01), RETHEN S E = KRHEA F
TR = AL AU 2 R RO

GM+60% CRNF b3 AUMCRAEE0m T H A (&
6 ), FIZNMEAL Iy A AL 5 00 T A R T A E AR
AL GM AAFR AR TR B AR, RNt fb JE U
FHFE 1000 23 T / B 48 2 AR T AU ZE MAERR 7 #6753
KPR A AP ZUOGRTE B E R A R,

2.6 AEIFEEALIERT TIEF S S ERIFNT

RGN R A B T R A R (R T ) My BE
WZEARM, 100% Ur AbFE 3R & B ke, B
A - e R B TR, U T AN AL AR GM 4
B, GM+80% Ur ¥ HEmMA ST B ERFEET
W—H&E, AR E S (g2 22 (ULT
100% Ur 43, #E2ULT GM+60% CRNF 4b3,
GM+60% CRNF AFEFERAFAE KA 2 P ( 550 BE
BN ) TR A S ERAL, HEAFHMEE, =
FLAVHZ AL BE T R A S B UK T 100% Ur 43, %

IR 2 R T R R
I, RHEA 2 U (LR 5 7 9 GM AR L et
ARG AIRAR, DDLU T AR TR O A R R
K8 TR R0,

3 55k

(1) A0 70 5 HL it 220 8 Al _E R 20% BR 28 R s
40% PR RS 58 = SIS A It ) 5 RE 2 N R AR AR A 7
B, WA RN T 2 PR e AT A R, T
VA RIEEZ Rk 58

(2) I 20% RERA S 5 =B A BERFSEIE A
AT RN E TR R, (R AR 8
40% ERE RIS 5 = R A i N R E R EMAR
FE R TE 0, A R T KR KRR R IR0 kR iz
M BRI R m e &, 100% Ur 73 B2 & 2L 38U A &K fit
P A, JUHAE AR AR K AT R R A 2 3 v T A AL 2
T FL A 5 RR BB RAR, 38 BT IR AR R R i
SR A RON R, SBOZACHAE B B R A A A

(3) 5 20% JRER AT 40% RS 5K 7R A
TR 7 RAE R, et AR R Pl R N AR A
NERA &, MR @ ZAEF A R M AR AR . 95 40%
ERRASEZERGHA BT R RE TR ETT LA A
TRR RIS A2 i AR WAL

R ERARLEHELELIERBESE (BR/ 2/

b3 S BEN AT ZRE T A
GM 291 244 230 220 218
100% Ur 379 315 273 284 261
80% Ur 351 276 267 250 266
GM+80% Ur 379 293 272 266 276
60% CRNF 328 261 259 263 269
GM+60% CRNF 333 266 265 272 287
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WRAEY Wiy P AU DBk HBRIEECAEPLE, H
AN —ERE TP X —PERE P ELRRRE,
223 2 P AEsSA YRR . Syers 5 W IAK,
VM A S P mp WS AT B -5 AR m e IR AT 1 )
EAM XM RET IS BRI, BRI P
JE& S5 EM ORI BOE R P BAH I, 1T AE 2 P
AR EPRRFEE (B 1), Bk, PRYSGE /AR CH
TR ¥ ) 22— AW P AR R ME, THZ
ESHEYA RIEBER BIRS A

i A - 3 rp AR A ORI S K P R

Jiti A - 38 eh i JIE 1 ) ) 5l o ] 80%, X2
BT P HGE /AR ER, UlEANP A T4+
5 Py lim FE K o 78 5 [ % SR 0l 1)y Jo G R 3 -
EFFRT A YRR SRR R (S 4 Rk
AN L3R T8, BelfEYh&/nEg, Edy ] #)
P (Olsen P) &4 0.6 — 2.1 250 / AT, F¥/NEFHL
PR P GERE CFORL + F54T ) B Olsen P R3S A 5
it PP T e, il sm o iy, EWHRER P L
TS5t AN B, X PR R 00% (T P
B/ HEAKITE ) (£ 1), MoCollum™ #1 Halvorson
A1 Black " A0 T USRI RS, 7 Al PG KT

Ak ARG HIEP AR Sk
AALHIR F

TEPWOER B E 1 P S5 AR RHE (LR sE AALE ) 1Y
FOR V%S TR AR A SR K. U3 1 B
WRE W EACE, TEANEBLT AL, WERLT 1
BHEREN EEE A, TR S IR, M
5 P A AE SR TG A, SRAR SR B XU RS
FERZE TS, WRNT 1 (EENTEA) 151
B R AN, — FIR S| sl R A I ALE KT, T 8 P
JIEHE A SRR 55 48 P 455,

=] o AEL 40 B SR 00 98 BT R 9% 40 it ML EEAE R R G
( NuGIS ) ( http://www.ipni.net/nugis ) 153|355 F17
B, FHIE NS 8 PR RO R AR A e
B, EEACEHIEER IPNLEE (%2 ) K0, 158
Befg—A P EGE /AR 1 N, =4 REHFRK
A& ALK E Y 340,000 S~ FEF ) Bray — 1 5L P
FEJLT A, MR 1TOIES) MR 2 (EE) HdEE
HRgEie 2, 7 P#E /AR RLAN 1A 5Py
B AR /ISR A AR Ty, BEAE R A S0
W, IE0 Syers % " EANTEIR SCHRITEAOAEE,

P 8k /AR (EB/NF 1) ARG SR ol A~ K
1 5E ALR IR Y 13 Olsen P gL E 2a Fn, 1T

AN FENERI RS E AR 73 P, R L X R, WTHEZHRXREIE, doE R
25T 0.84,
% 1 2005 — 2008 FAEXEERIAWIGI T L NE * WIREHEE P ERk4#511% Olsen P
2004 4 1% Olsen B 278 / /)T ***
9 14 20 23 31
PR (AT /D 507 553 540 567 567
P Ef#E (A /@)™ 5.3 5.3 5.3 5.3 5.3
P afER (&7 /8H) 3.7 4.5 4.4 5.1 5
P ¥fi5 (A P/ E) 1.6 0.8 0.9 0.2 0.3
2008 4F Olsen P ( 27 / /A JT )*** 8 13 18 24 31
P #55E /A W (% ) 70 85 82 96 94
*EUNFETEAE, T RRIRMI 1.3 AT P/EE, B RAENE 1% Olsen P,
F2 TEEE=/M PiFE / MENZEF Bray — 1 E{E/KF
M P $E / i AR * Bray — 1 H1{H (275 / AJT)
2002 2007 -1 2001 2005 2010
R 0.97 1.04 1.01 12 14 14
Atk AHt 1.07 0.94 1.01 10 11 11
kR 1.02 0.91 0.97 11 14 13

B = RARIBEIEMSEE PR AT R B P, Zodfi i IPNI NuGIS £ s, 20124F 12 4 1 H, ##EIIEX,
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TEEREYYEAE; (M) RTHFEAE] (b) X
B 12 (c) oxEHIE, ARERIE,
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[1] Syers, J. K., A.E. Johnston, and D. Curtin. FAO
Fertilizer and Plant Nutrition Bulletin, 2008, 18. FAO-
UN. 107.

[2] McCollum, R.E. Agron. J., 1991, 83:77-85.

[3] Halvorson, A.D. and A.L. Black. Soil Sci. Soc. Am. J.,
1985, 49:933-937.

i P LR, fE Bray — 1 i9%UERDA 0.75 54400
Olsen—P #ff, ARG —WMERIRHIIE (DA
BB FFAEATENE, HIE 2b HEEAD SR 2
WLME R FIIME, X RIE— AT 2 AL OME, 2
BN SRR E O, A X S50 AT DA S — R E R
o'l 0.84 EL AL, KEHLFYRT 1 (IF—
N PP, TP EIEFE SR ),

I Py R WL ZE ] 2a il 2b T DAK H, 24 B IX 2 AL
e [ — B At by, WA A TR RUE 2¢, HAFAE—E
RERERIEE, T HARA B, BADFBA RN — R4t
BRI R ERGE R, PR R AR RRAT AP TH
KFEEDIT R, F—, ATHNERBORIE, HivE &R
o' 0.84; sUES T, WM KELRMUGILE
Fifs P RN LHE, duE R R 0.63, H—KHEL
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T A A O K, it

TR FE R pk AR W7 O A T LA # gy 100 TRTSY) Bt irodr, T &7

(1940 —1990 ) FRZAZFA “Hr7 (1991 —2011 ) TARZAIF ™ 5 5 - K AR (NUE) By A, GPRIESET “B7 22
FUER I A 3 0 32 B EE S I BT B AR AR N B SRR B R SR . TOKORPRE Hh R0k B2 BB I [B] HE RS T e 1R, R WAF SR AR 3

KANCHIARMTE L, A% 2 KA E I5 5

EEAEZEROR, TR REBEEET, HEH T 5L M
EHREN G AT, TEREBMERAETE S, T% 60
FEEAFR AW W REEEA TRAFAR, BRE
R RERAEE 2, (H5EE AR SRR 86X
Lot AR EEH 1R S S AR R RFE R,
PR AMTERAR CIHEHT A B Rk AR R
AZWIER S ZH XA HZE ( NUE ) F i 248
UTT ]

AT LT P AN ESE (a) M 1940 & 2
2011 1k, PAGRIETAE T&MERTZMERE, EiE
T (b)) HFRMEKMEK, (c)FETT ZHARE
JERE (M 0% 37.4 A N /5 ) FIFEZE (M 741 5|
T248 ¥k /). ACHMEH T IR RN EE, Hik,
M N W 34l AR 5 AL R R i 3543 1)
N &, A EERRRI, HARE R RO
SRR A =, B R A A A N R
R NUE (GHFRA N REKFHE ).

NUE=AY/ ANy (1)

AY Hpiifs N b3 (=R / %emg (bu/A), 1 iEH
(bu ) F KKK =254 AFr, 1% (A)=6.071) HE
K= 570 N B FoK & (X / %5 (bu/A))
2%, AN, (IbN/A) N IEAE (15 (1b)=0.453
A). NIEFAZE (NUE ) BigdAmHEZ —2Z N K
R (NIE), $E U

NIE=Y/N W& (2)

NIE 24t 5 (X H /8 (bu /1b ) N
W), Y R EK=

T3 A — VAl AR A BB S H02 B
(NRE);

NRE= AN, /AN ., (3)

ANy EHEAEAEEE (B2 / 36mT (1b N/ A ) H5EAL
HAEM AR WL E WM ZEH ., WE T RS/ NI FE,
PARRE AT REH 2R NRE ({5 (0 < NRE < 1), MW
IEGHE NRE g8 B £y EE L,

FRL ™ 2 AR PR 2 -
Z LRI A

&1 2T H AT 1 e B R 7 R OK 2% 5 R Y R R 4
PRAER R L. N R Rk il L dl (&
1), W& N EHEMGMN, FHaFrrer=a (1004 2
JT/HE 240 bu ) /A ) BB & T2 mF ( 837 A7 / H B
200bu/A),

1 Y=86+1.1X-0.0015X2
30071 R2=0.80; n=2,074

ﬁ 250  HETER 8
b 200

m i

HE 150

B 00

g 100 |HETHA

50 Y =7.3+1.0X - 0.0011X2
] R2=0.74; n = 854
0 I I5IO. l 1|00 I 1‘50 I 260 l I2I50I I ,3(I)OI I ISéO‘ I I400

fErk N IR E (/% mE)

1 1940-2011 EXAAIFRNESHEXRARBREN KR,
R AR 1940 - 1990 R EARIVIR{E (n=854 ), LARERZK
1991 — 2011 FHAFEAFIMER(E (n=2074 ), (1ERE (bu) X
KFFRL =254 AF, 135 (A)=6.07%, 1 & (1b)=0.453
AT, XHFEE, RPNEAEREARR )



i Y =49.4X then X>4.0 then plateau at 200 Y = 55.3X then X>3.6 then plateau at 200
R?=0.74; P<0.001; n = 844 R?=0.68; P<0.001; n = 2,074
300 -
K
B 225 -
I
?E 150 -
]
75
FhETHER |BATEA
0 T T T T T T T T T T T T T T T T T T T T
1 2 8 4 5) 6 0 1 2 & 4 5 6
BN RIE=E Ga/#%)
2 E (G, 1940—1990), # (£ 1991 -2011) ERBEXBEMHRE5EKETAEN XA,
xR 1 FEERZEZHHOTERLE
A I B Hiist A
PR ()7 N/ B, 355 NERAH bl N/A) 9.4 (126) 9.3(125)
TR (BE /|, $65 AL RE /A ) 3756 (22800 ) 3756 (22800 )
AR (&)1 N/ B, 355 A bl N/A) 10.1 (136) 10.7 (143)
reg (AT E, 355 AR bu/A) 481 (115) 603 (144 )
REFHR CATHRL AT N, 355 8470 bu/bl N ) 32.5(0.58) 37.0 (0.66)
RENTREE (AT A7 N $55 N AR bu/bl N ) 49.9 (0.89 ) 56.1 (1.00)
MElokigs ' (HI) (%) 48 50
N kg > (NHI)( % ) 63 64
FHRN (%) 1.33 1.2
FEFFN (% ) 0.77 0.69
diERIEZ (R1) JEAEMRITIR N 45 1 31% 36%
di k22 (R1) JERPRLEI IR N A E 45 H 52% 56%
DR E BRI b IR T A E A s PN ORI EERERL N (S B N BT R E 4, kIE: Campitti 1 Vyn, 2012,

IR PR AR R (R 1), ATRAAERS
JEHAE B R A N RN R TR H A ([ 2),
BEAN, RS BT RR PR BRL E R  SEEA TH , (EL B 30 B
FERMBRT AR (6 3¢ N/ #R) HIRAUE.

RA AR R H AR Sy . NIE 71 NRE

PARTICSK B NIE 278 F 202 i TR AL NI 2l
(%N, K3 ), MIBEFRBFFEFL, MRS N% T
Me 729 10% (FEBE WD R AR %N ), 7870 1 A 6]
REF VR ) K2 kPR 8 1 R & B 5 , Duviek™ i
Scott % ¥ it T FIREMEEAE R

FriHFKREF AR NRE (401, “FHEH 0.46, 1
ARV AEY AT RZ L (LUTFRA N [ ) 2
#iE N [R5 (NRE ) fy e ",

2.1
I ® FfATHA
= 18
B © |HATHA
Z 1.5 4
B ] Y = 1.1X°75
ll} o R?=0.857; n = 2,466
4R 0.9
e 1
woo] ¢ @ .
‘[:L- 0.3 R
L
"I
0.0 s T ' T T T T
0.0 0.5 1.0 1.5 2.0 25 3.0 35
FFRLN RE (%)
B3 ZEH(EE, 1940— 1990 EHFHR) MFH Y (L8E,

1991 -2011 975 ) NIE (R FREUERNITELER) 5
FUAEANE AL N REZ B X R,
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