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x 1 ETF NS HHSTHIRE R 8 K =& Mk
F 18] IR (S A) K0 PR (AT /B HAT KO ‘
s e e (A /%) NP NPK e (ar) B
8 <40 36.9 8 49.2 92.3 5.22 5.43
15 40 — 50 45.8 7.7 68.1 104.1 4.70 4.89
12 50 — 60 54.9 7.3 83.7 112.9 3.98 4.14
6 60— 70 67.8 7.0 119.6 136.1 2.36 2.45
KO firds =5.00 56/ AT, HEEMNE =5.20 58/ AT

wEIEJE: Lu, J. et al. Evaluation of Soil K Fertility and Rational K Fertilization [A], In
Proceedings of 10th International Potash Symposium, 2004, 66-72.

| & | weve s s % stoz aravne



| £ | #eres sy s+ 10 arayuse

Bl 5 - HENE 77K 1 B FIE Rk i 5 7™ Sk 1R 55 Wi

RNV TR BRI BRI E R TR —, B RAL I &85 5 Y -2 B A R
Ko B 1 RFHEEERTRES EIT A A R ANC A 2800 2RV # 4. PR R &AL
MEBHNO0, 7.5, 15F122.5 A7 [ BMHAKNF, SPREW, ®RWFICHBEREHRY, Fhr- 245
e AL B A SE TS0, 3 ] i R S SR RS A BRI R e, R HEAUAE Y, AT SRR A R 3R
BEEHTEME, RUWAIEWEMARENNESTES. BARLEE, BMNENSRES"ER/T
X, R BN R A =i s T S % K R RAE M RN T 7.5 — 15 A7 [ FZ 1,

500
——1=X

50 - 5N A

400 /‘\

(
I 350
R /

T 300

Jr /)

250 . . .
0 7.5 15 225
N B & (2 T /)

FRIRIR: ZM5, 25 . SEEE AT X i 3R AR R N A PR R A s AT AT (M. VR X AEY 554> R R B BT .
PR ke, 2013.




APl 6 RALIEZCE- KA ™ W S A RHER AR B

ST X P K R - B R A EREEM RN, HE2
B RS DO RERE ™, S A BT IR B . AR A R
Fefl, FUWHEEREE.

A E A6 T Y TR IR 5 T SROAE T A
FMARMERRBZREREN, K 7 HREHE, 2
BIHO0, 3,6, 9, 12, 15FI 18 &7 N/ 5, TEKFEMEAH] .
Sy BEMIANZ R 20 e ) 40% . 30% 1 30% MIRAL, HT
WP e I R B, RARER IR AR K

ZER TR, KPR BRI AR MmN, AR
12 A7/ w i Bk B i, ARSI - BTG (1), R 2 i B e R BT 4 )
FPRL= SRR AR, R B B AR B I S R A, R B R AR SRR, (A i R R 4k
SHENmE, KRS PEAR, HARREN, RARRRER.

EMARMARAMARESARMHEEME, FARRMKI R P RLOERME, R AR
HYIERFNRAR, TIREVIRT AN R AR S LR, HREAR ST R B AR/ DX E R
WSR-S H R RART LB ZAM, WA AE/DNX IR A AR R 2 Rk
JEAEI#EE R RR LR B AL R, RNRARIR KGR g msgm, MALELE 12 27 N /5
B, AOCRIS R RO &, 1T EA AR R i R A RCR AR R R R R BRI, R R A
8 (1227 N/ 8 G m™ ., RERCRMAR R, 85 i Bl R0 PR 8 i ) T AE b «

a 16.0 - - 250
EIM—
- 200

T 120 4 =
M =
= «
ii 10.0 . gg
Z 8.0 g
= Y
X 6.0 - 100 g2
.E "
SRR &
& - 50
& 2.0 4
%

0-0 -1 T T T T T T ™ 0

0 45 90 135 180 225 270
AR T3/ AW

| REEAEXMILKBIHAT 8, RNRFREMEATRKHF I
FORBRIR. KFZ, % EWERSERENR, 2011, 17(4):782-788.

| & | weve %5 1 s + 1oz Maype



| & | #eve s 3 i s & sT0C ByRyuse

Al TSR P HE A -1 SR 7%t ™ a5 L RIREL 350 4 1 S5 Wi

FHECREEMIX (7R, P, EEAEES ) W EERKRZ —, BHBE KRR RE
BORIR. WARRAISE B B R SR M BROR, REA AR M BT BT, IR ARA . SAtt, A
P R T Y B SR FA Ve E TP T X ADRAN2E, & MM B TR R D7 ik woe, JRR T fx
SR R R B B A R RCR . R 1 RYIEM R AL BB AR T, @ B R
R CEERRT R A0 TR SRR E AR B IR B AR R . SRR FE MRS AL LB
“HEEIRT N OIETRT BECRIE NN B &AL E 45% R B im, Bt S
(RS A = 00 = e R N T i W QRS S T O € 90 == E /N S N R e R
MZE AR Ja AL EL B RESR R = &, SISO

R 1 T EIHEAEACIEXTIE F AN 75 A dn b 7= B S Fh B AR A R0
154 RIGHELG]  FRo= 5 1 ! A i
A (%) ()7 /H) (JC/H)
30 286 —— 2517 1596 920
T 45 344 58 3509 1596 1909
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Bl 8 HORERR L ] B ] i LE il

HERE EZRORR Y, AR o5 3R E W AR R AR 85% DAL, FoRER SRR 90% LA
Eo UPEREREEREEMX, HEEMER G 2ER 63%, HT RS 2ER 70%, 277 2000 £
KRR EEEFTRAREZ —, HEBTZHFEMEY , BEERIUE HRGEFEERTL, BOVEREE.
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KA E AL L U OIE BE S e B IR R H T R . P PRI EAE A A EE AL + R BEAE
RS8P ROR T AL + AL, X 0 BEALA A Tiedt w2 0 g, BEENCEZ AR, I,
FEH IR B, AR H R AL 5 S i SC e 22 RS 2 H RS = U R i B B AR B, R R AR A
AR EEHEZ —,

R 1 HERREE LR A & L GIx i~ 2R =0

e H— Ui AE 3 = HREr = bl — YR it R 1
A 2 CAFF ) %) (AFF I H) %)
AL — Rt 6867 b —— 6208 c ——
HIE + 4B 3:7) 7347 a 6.99 6683 b 7.65
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HAE + 4 BENE + KA G:3:4) 7453 a 8.53 6817 a 9.81
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Bl O AL EALISE L1 5) e B B 2K R 7™ ek 1R 5 Wi

IKAEH RAL A BRI 5 N BB S Sl i, B R MR AR E 22—, Wi & 2
YA Y AL S (MG Y N [RD A0 EE B SR B kR = B A e i, WA RAE &, W51 T RS E IR 2 MUK R
BB AN, TR R EPI A RERY], RUILERA M TR R &, 15—y,
SR 7 2Ok R B, RELAIERR, TRALREEREASWEERKE™ &, At
LRXFENR ? (B4 KT AR REX LAl B JE Y Z5E TR ? 18 B4 (2014 ) SRR R RN A8 R
TR LB SR AL TR B

I8 SeE Al —HLROT A A A i ) AL S A2 AL (3R 1), SRJ5 -5 74 R X A A £y A BT B
FLAEARF TR T AL E R EROAE (K2 ), R 12 20 MKRERHAEXEAE# ORIE : 2B :
PRAENE =6:2: 2) MERFIE (RAL : 23BE =7 : 3) AL A Xl IR S, BT S Ml & HREERTAUG
¥ B HIRTE R A, 5 4 DASCHE KRR BE W FKREmM, HERH a6 RRX AL
WA 5 AR R RO 22 5 N R R i, IEX SR Z R AR E R AT, Y B 973 N A SR
A, X BRI, BRGNS RE &, BT 7K dt e ) 5 U AT U Y 1 RE
BAKRE , KB HA 25% BKREMIHT RG> 5%, F 20% MmFER B > 5%, Hit, 1
A ERAS R ARG R 18, RIS FL R S A E

x 1 AEEREAEFIELB] 20 NKBRRAATEATELE
KRR (AT /)
A RAE HJKRIE HWEKRE + t {8
CRRAE - AZRENE - 496 =6:2:2) (JENE: PBE=T7:3) (A /E)

M 5 317 644.73 a 577.64 def 67.09 21.34%*
7% 18 ff 447 645.41 a 591.73 cdef 53.67 11.73%*
JAAE 7329 646.41 a 604.81 bed 41.60 8.67*
AR 4103 597.10 bede 562.89 f 34.22 8.75%

7 5 4 306 634.67 ab 600.46 bede 34.22 8.75%

A 22 621.92 abe 593.08 cdef 28.85 2.08
F 1f 498 590.39 cde 563.56 f 26.84 3.28

ZEAI 1808 614.54 abcde 589.05 def 25.49 3.70

HAA 800 617.23 abed 595.09 bedef 22.14 2.86
IRAE 198 595.76 bede 574.29 def 21.47 3.57
K 6203 532.02 gh 519.28 g 12.75 1.28
I 725 599.78 bede 591.73 cdef 8.05 0.96

Y Hitf 973 625.95 abe 626.62 be —0.67 —0.02
XA 99 572.28 ef 584.35 def —12.08 —1.08

B 203 548.8 fg 565.57 ef —16.77 —2.82
M & 577.64 def 595.76 bedef —18.11 —1.51

TR 1 628.63 abc 660.17 a —31.53 —15.24%

4RI 983 607.16 bede 640.04 b —32.88 —8.37*
JHE 900 486.40 h 521.29 g —34.89 —6.44*
X4 169 589.05 bede 627.96 be —38.91 —7.79*

. Ferh AT G T R I R AN R R 25 7R 23 (p<0.05),
VORLRIR: MRE S, % . ZOKHZE ARG RE I 2R SRS M 18 A7 [J]. MBI S IRIAIR, 2014, 20(6):1329-1337,




TEA A AR AR, A [ RUIE 25 20 S B B X KA - BRI AR (R 2 ), 2011 48, R
[7] VAL P 2215 20T G 81 %o B R AT T B R R iR B 25, BRARTEEPOR)INERAE + &
HE B4 e GEE AL 7 SRAE A [ R B TR . 25 B SCLL PR RUIE J5 7 B 51 ) it HE 7 SKFE AN TR) SRR & R
#m T AGEAL . 7E BT St FEAIPY )1 45 FHPT A, S [R) OIS e B X 7K e 7 B2 ) 3 R 50 LR R 78

2012 4, FEE PRI ZAL H -5 73 B LG K R = BT AR BOA BB, TAEH R S AT 2
B3, FERFCNALD BB 8 : 01 2 KA & & T HMALE, FEFIMNSRHRLSBG N 6:0:4
7R B e T LA AR B, AR DY) 1] 48 BHAN DY 1) A5 A B ) S M A W S AL T 40, )1 B RUAE 0 i
EBIN 7200 3 BKAE - B m T HA I, SEFEREATEELR, KEMRLEREGAR, Bk
FAPRFE SN, EBURT RIEAL K. FE R, BAIE TR R T, RALERE R B
BRCR . RAEEIE R E it R R B, RALERA W6 A R ROR

® 2 F—iXE R LA EIFLERA S FMEAL S R LL B3k FE = 8 AR
Tt U Nz ALl PR R (27 /H)
(Afr/®) B:T:P* E I paycepall SN SR )1l e LN PR I
2011 4F
7 7:3:0 614.62 a 529.02 b 715.00 de 509.07 d 633.61 a —=
6:0:4 592.27 a 535.75 ab 717.50 de 500.73 d 650.22 a ==
5:0:5 589.88 a 596.00 a 694.17 e 511.37d 64791 a ——
10 7:3:0 610.63 a 514.18 b 750.84 be 540.13 be 638.22 a —=
6:0:4 599.53 a 582.00 a 755.00 be 543.17 abc 640.07 a ==
5:0:5 599.46 a 600.82 a 730.84 cd 531.80 ¢ 640.68 a ——
13 7:3:0 628.19 a 526.71 b 821.67 a 562.13 a 642.37 a —=
6:0:4 620.21 a 556.26 ab 811.67 a 559.83 ab 636.07 a ==
5:0:5 603.45 a 566.67 ab 780.00 b 556.03 ab 64191 a ——
2012 4F
7 7:3:0 616.43 a 396.79 ¢ 604.23 be 604.90 d 563.86 abc 481.72 1
6:0:4 598.88 a 436.55 ab 635.21 be 611.73 cd 581.85 ab 546.46 g
8:0:2 598.09 a 440.02 a 626.01 ab 601.97d 566.77 abc 581.36 f
7:0:3 622.01 a 421.60 b 617.77 be 616.67 bed 587.38 a 565.87 f
10 7:3:0 598.09 a 430.18 a 625.60 be 636.27 abc 542.97 bed 530.59 h
6:0:4 594.90 a 445.75 a 673.36 a 662.77 a 546.06 bed 629.73 cd
8§:0:2 614.83 a 438.86 a 663.84 ab 660.80 a 569.93 abc 618.54 cd
7:0:3 591.71 a 424.44 b 643.56 ab 648.03 ab 581.50 ab 655.21a
13 7:3:0 594.90 a 41497 c 641.02 ab 658.8 a 529.54 cd 607.33 e
6:0:4 617.22 a 436.48 b 668.11 ab 636.27 abc 522.97d 643.8 ab
8:0:2 581.34 a 455.67 a 651.85 ab 647.07 ab 518.62d 636.58 be
7:0:3 603.83 a 416.34 c 583.72¢c 638.23 abc 542.3 bed 623.17 cde

*RAE : BRI « FEIE.

WRRTE: BE Y, ek, 5K, & . R AR SR Ze s RE S A R R [J]. A R
HREkE, 2014, 20(1):29-36.
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AP 10 53 it SNEBE s 1 2/ ZERFRE™ 38 2 AT 3

AREFMNTRESLILLNETFBRERXEE, HERBRHE T REARE /8 XN & A
R A R, EERERMETEA, MEERAERER 150 XA . FHMNEREZR T 2L
PRGN T AP & 20% — 35%, 5—MEREIEF e, BB RBE I T 10% — 20% K=&, AR
Jit P R RGN T 2% — 7%, RERFBIEIGI T 9% — 25%., HeAEi EAE 750t 2 A0 4 207
N /BB 12 27 N /5 o X —BF5E 45 53 B 7 T A 174 Z20 007 Bk [ 6 2 v 7 s 3 R SR ) EE B

$e3 (2 N/ H) KR g (AT 8) AR (A7 /) AREWCR (%)
0N 360 8 -
16 N (0/16) 433 113 19
16 N (4/12) 487 12.1 24
16 N (8/8) 480 11.6 21

FORBRIR. B, % . EWERSERENR, 2011, 17(3):517-525.
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FRAE L A AR 35 ZR IR 2 14 . B REIR M AR IE MO IR . ok e & AR, AR A
PUEEWRE . HIL, FEEFARIE = B RS E B EEAE . BRI, MRIE A A e TR
B, 49% — 3% WHIAETT AL IEAR B, KRR 7 2 M RN SR EH R EFR A TERW, —BOk,
W B R AL— R LR, SHE IR R AR

2012 —2013 4F IPNT fEVA -t . g, A ss AT 8 MR A b0, i 4 MR BE. (1) X BOR 41 5
(2) 100% #ACHERIEN; (3) 50% WP ICETE +50% W#RIETFIE Bt (4) 50% WP IEEE Wil +50%
AR AR T, AR T3 45 R, AR % VR B — R e B B A B 7= B A G D R as AR I, B ARt
BRI 50% HOAFAERE . S0% RO AEES M, Eb 100% 43 AR S 4R i B AR = B 5% — 33%, 38 hk s
141 -657 76/ B (1), XFHEAL G ] 8 SRS T K P TAE, HA M AEE, R
A A= K Hh 3t 8 - 80 B X B2 AV P B R A 2 PO 4 2 R T

%1 $RAETHE A AT HART AR T P 2 AR (2012 — 2013)

i g Fetareg (A /) _ JiAEsk s (6 /B _
e g HriE e bENE] s

POy 93b 58d 93¢
100% 4 S i 98a 66¢ 108b 100 160 425
50% FRAL BTt +50% 7 AT 46 it 99a 79b 109b 130 550 455
50% HPHEEE BB +50% 47 AL HkE 103a 88a 114a 250 820 605

RERHH ELRL, R, FTEE s HIA 15-3-10, 16-9—16, 16— 10—5 AT N—P,0s —K,O /&, fi#s: N = 4.5 50/ /T, P.0s= 5.0

JC/ wFr, KO = 5.0 5o/ 7, Bt = 30 T/ 7. R—3 PR EA R T EFRRE RS 5% BEKTF .

FORRIE . IPNI R AREHE , i IPNI JURUpSAL 2= H Gt .
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Al 12 H 00 i S 0d b I i v A 35 2™ g o S

7% H (8]0 50 1 H 2 01 90 o ) i o 3 DX RUAE it P ) ) AR = g g, Btk R pH SR 5.3, &
PURER T/ A, &R 0.03%, A%BE21 =5/ A, 7 2%/ A, HEEMmWR. 1%
ZEREW], MRS RIXIARBAR, RRREHMREFEPZWHIEREEE (£ 1), AR ZEHREIE R
% it SR [] ) FE AR T T P o BRIV S P TR BB, AR AR KR IS, BREFEE AR, EREEAE 3 AT
P.Os /[ HAIN12 247 KO / B4kl E, 7EREM S 30 KA1 60 K2 P Uit ) sR7ERE A /S 30 K. 60 K. 90
KA 130 RJGHKHEA 6 27 N /8, KEFRSHEEME 30 KR—KIA 6 27 N /EryMRE. EA
BAEKJEH (90 KA1 130 K) i AAE, SREF-EEE TR, 402, FEARZAEREY (AX%Kh 30 X)
TR RAL, WhiA DRI, MARBIE KRR ER w, FRRE P RIE ) R EF T,

R 1 FAEHER R E) X B R AR A KR E = BRI

A fE KRB (AR ) TEMEREE (K ) B (AR PR (AT E)
30 (1 %%) 214 a 11.8 1813 a
60 2 ¥K%) 191b 9.0 1653 b
90 (1 %) 189 b 8.5 1613 b
130 (1 %) 163 be 7.9 1467 b
30 #1 60 (2 ¥% ) 195 ab 11.1 1833 a
90 1130 (2 %) 170 b 9.7 1580 b
30, 60, 90 F1 130 (4 %) 185b 10.2 1833 a
CK (At N At ) 138 d 8.5 967 c

AR PR R A B (p<0.05),

FORLRYR . ST . AR R REAE X AR A K S R A (). B EIRT 7S, 1990, 1:49-53.
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FRERAFHK., FILEX. AV BEMATT" BRI FLEPITKRZ —, BRGHFER R ILR,
AT LA ILR A, ERR LR &, ERE M e, EREEFIEN k. 8 THRRER
A EAA AL 75 20, 25 R4 ANTEMEH IE 60 R AL i il . BRI Y260 F, BFIE T PO AR A [ A 75 =X
X A AR A AR R

X PR AL 77 2 5100 (1) ARG EE K (2RO Q) A RKATHGE, +. BT
FEALR CRIEUS ) s (3) A K AT AL ( RBEFTAC KIS ), . JEHIHHEERLEL (RIS A (4)
A RETIGE AL , 5 A Bt (R G870 25 AL B 44 RO F 97 23 Ht F B [A] (37.1 2 Jv N/,
11.9 A fr P.Os/ FM 42.1 27 KO [/ ), B 9 Ui il (Rl 4 W, I 33k, JeHI 2 1K), KA
HET7 AR R L KRR R AR BE . 2B IG5 RO, . 5 AR O A AL R
LT & S B EAEE R 18%, #HALA 11%; AT H AL S S LR R 55%, HAEL 59%; £ REHA
JE 5 B AR 27%, BRAE & 30%, PISRIH /KIS AL A AT RUIE It & G ST R ) 13%, #RAE S
8%; EH FHIRIE S MR R 58%, ARG 60%; LB EIAEAE SRR 29%, HAE A 32%. B
JEsral, . A 1/ 3 HEGIER.

ORI AL 77 O R A ', MBS A R, EEIRLERY, S4FMRtlLEE
AR SO . J5 99 it it Ak L e T R SR L P B LK AEAL BER 2, K B HOK AR AL B AT,
IV EMZERAE. 2280, RUEECEEERS RS, BESTRUKERUCHE, ZH
M PAERAC B, B RTRIKEHEH, (A5 HHUS AR EZR AR, ZMEY,
FALBRE R AN 2 S /D AN RIEAL J7 A e R 2= Rk W2 K, (H A RS 1 /e 2
EREME R AT 2 DR KACACEE, 2 BT AT FH 7K AL B A 303 005 B B (2 10 A AR AE 1 3 100 4 s A
HIIFR A BARAY AL BE S FE R B AR E (3R 1), BIHIKAE, . JEMIAREE0 IR 77 2N BE 3 i 2R A
HACRIER, UCEEREREME, RERERIR, WO BRI EREL AR R, AEmE; B
HE TR B UL A5 5 AR, TR REAS 250 DX S XU AR X B 42k B B3I /5 VR K O A B
rERE, BTHAEHME, AR, SFcame.

R 1 AEEEAXNEERREFHEKRIZIN

Qb3 BIFRE K ZEEE W HEE

PR CJEK) Z5E (EDK) ke (EDK ) 250 (JEDR)  #Res (EK) ZXE (EK) #ER (%)
e 136.7a 35.8a 217.2ab 54.6a 252.8a 62.9a 36.7a
BIUE VA 7T 137.7a 35.8a 218.7a 53.5ab 250.2a 61.0a 40.0a
HilZK 51 136.5a 35.1a 212.4b 54.1ab 249.9a 62.1a 26.7a
RIZKJEVAI X 132.6a 34.5a 217.3ab 52.9b 251.1a 61.6a 20.0a

R2 FEBEAXNEESE, RERMEFHHEAIZM

oszi! s ATV vC GRS FEE A FIVE
(AT /ED) 5| (%) P (JC/®)

i 3323a 21.7a 9.08a 16.74a 6646 3224 3422

RIS AT 3250a 22.7a 9.52a 17.28a 6500 3504 2996

RIZK G 3258a 22.5a 8.75a 17.20a 6517 3344 3173

RIZKJEVE 7T 3381a 22.0a 9.30a 18.12a 6762 3644 3118

FORRIR: FER, Pkml, WE, & . ORFEREAL T SO0 B R AR KA R (], E R
2011, 27(6):188-192.
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