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R AL 2w AE R [ P B M HE R H i (18)
18 2 50 SRR R R 5 4 11 T 1 SR

IPNIH [ H B, b

AT S HIE B 24 i R E SRR LR R R R R R TR, PR

AR RITERE, NS R E BT 55 BT (PPIC)IT # 28 1F X 5 44 o0 [ BrAs ) B 3200 55

(IPNI) R H TAER 5= BRI ZIE IS IR 2 BB TS R T s sh IE RS IR Bk A AT AL Y

fHER AR, (H2 I TAERYYE R MR R DABEFN S R 32, 398 2 & Bl AR B 7R e R A 5 & W] ¢
SERRA KT RREROR A, XA IPNITE H E A EDH i & RER AL TRbLia,

H 1982 DAk, TER RS —HEFIH AT, ERER 5. MERE R LE . ME R
A (Canpotex) e T, M RBEF 7T 5 ERO LR E R EEA XE (T, BIEK) LOlE
W BB SR SF AT TR A A R A E . A1ESTH B 1982 42 Hy iy LA B w4
BIRZEY IR B RifE2E 314 (T, BIGK) TN &Y E SR mE it & A2 i)
EHAEVE, TEMHAERMBARIE., BfoRTIHE, ¥R, EERE. AABFREHEET KEN
TAE. WFEAO R & Mt T 3 R DTk

Sebr b, REHE 1982 4E AR 25 4 o, M B R R 7% B 7E TR Y A VE T B B9 = A2 B IS Ak
NEREFERE R, (2, AVEH — B XA YR AR50 1) TP i . 1988 R FEAKll.
BRI S R EBERE 5T A ZE AU IE R 28 0 T K B P A A AR e 20, R T 2 1 P i A
P SEBER S TARRRHESIE R . IU/G, IS R I i 2890 T 2 RE R ARTHE 2, 135 1991 4F
TERGERA TR (B, BERME TRV B I P P E R B PR AR 20, 1996 4EAEJU 28900
BN ROl & R B R THE 220 . 2001475 5 7 F FF A K E BE AR . B R IR 5 R B2 AR 220
12005 4EFEJL 2600 (IF B ROR 5 R A E PRy R &) 5.

S, g KBt 5 e TR E W A VRS H W98 S AR B SR IR TR R S T TH .
19904F, Hr RV Bl Bt 5 S K BB 78 B L [F) B S7. 1w -G 4 IR AE 9 i 52 56 %5 (CAAS-PPIC
Cooperative Soil and Plant Analysis Laboratory), 7£5 |3 E Fricit RegEmE -, FFRIER T AN A
BRARAEN . Rt EEIEANE BB E B AR ORI T AL SR A R, e E T
THEEAEY) E & TR E R H EHIR A IRIE, AH KBRS T 1996 4ROV ER R 25 — 4 A
1999 4E[E Z AR P =45 3¢, R & T ECEMNAR A, B0 T T E PréiserK - ry % 5 3
RER G R SE, 7] 150 MAE Y $ AL AL HESE . A KX BARTE 2005 4 F- 4 5 2h g 4= [ ) - i
T MEAEATEh KRR EEAE M . P EAO R A B S g s A EAE T E S AT O S
27, MHZIEOR, A ATREEF I E LIRS EY DR, . MEEFR TR RS &,
ST 435 AR BRIV TE R & Fh 740 BR 1 B, ARAB VR R K, 48 8 B n i A HERF AL RHBC 7
PRAIEER S =0, PRUEAEEM B2 AR A

HoAt 5 T B SR g s m B (MYR) flllgc k@i diai & (MEY) #H58, 3SR, +
BEFROOREHEE AEYE O SE AESEROR . TR LAER RS & T E AR A 5L, K JRY)SEn AT
IR ZR, W BN FIAEY)E SR TC 2R AN 5 BT A 5K AR St o

IR BERIE 5 i 544 A 1 B ) SR 5 B BT AR 8 5 -5 R ST A VRS 1 58 I
fIE Bh AS A A A s, IPNIFEFRE B S H FiE— B A E g0l K RIFEZ A T2 R, S54E
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LB R AT R BE B, VIS G R % b, AR ER IR m RS . a0, REFEALE
o PRt P STUBE AT AEVF 22 BRI TS AR B TR AL, 3K 8 IR 177 LEAEAR RS2 i 25 AL HE B A1) 20
ARGR, S AR AR LEA AR AUt —20 R i . s FESR AL A AF T s RORE AL A A m] 425
FIREEE . DT RSO R RART TN, A5 Fh IR0 AP e FH A 5 A IR0 i R ELIE ek, AT
5 i B PASE BRAY K R A RHRARISS, TR AFICEME BB BRI S, X
W AR DREROR S [ HIAC D AAC R B2 A B, SR LB R R, Ry HIAL YT, R
B AR, SRR AT, PRI B ARSI, el R R SR A A [ B 4 b
R 5E IR BRI . 1PN AR 35T H AR 7 P TR K SRR SO ], 1 5 2 E AR XA 1E
BALSEEISS 7, SR LRI J5 RO AR R THIRA E B R, A R R E I A SR
) AR, SAEYE TR SRR B E R TR

(333 7)
F 1 WIS FE B SRt =
A ERE N - i%ﬁﬁf&fﬁ/m) - §
,0, 5 AR LRI R EE
NPKCaMg 16 6 6 100 4
(OPT)
OPT-N 0 6 6 100 4
OPT-P 16 0 6 100 4
OPT-K 16 6 0 100 4
OPT+K 16 6 10 100 4
OPT-Ca 16 6 6 0 4
OPT-Mg 16 6 6 100 0
OPT-1/2P 16 3 6 100 4
(E#34T0)
R 2 CPHHEAEXT R S 2 5
Qb3 e BEKF AR = B
(A w) 1% 5% N A (%)
NPKCaMg
(OPT) 12456 A a / /
OPT-N 11122 B be 11334 -10.7
OPT-P 11339 AB be 1117 9.0
OPT-K 10855 B c -1601 -13.0
OPT+K 11372 AB be -1084 8.7
OPT-Ca 12039 AB ab 417 a3
OPT-Mg 11539 AB abc 917 7.4
OPT-1/2P 11289 AB be 1167 9.4
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ST 5 AT 2 BR AT R
W TEMAEMF AR T &

CEARY 75756 H 29 H KRB WA RI/R T 36 E v g A Fl A BRI 37, K% John Innes Hrl
QIC) YR ZAVEREAE A R M B TERY 1% DL T U L RMEY P A AR — [ 2 Y R AR, X
SElbIETRHEY S, R B AR R, SETRHEY 458 & A T RO BU D EY R TTHLIE B 53K
TEAEMBARMAEY R EHTZE T2 (BBSRC), BEX ¥R NEEBAEESME T, BHERIIC&
RELY FH RMEY) 5 B AR E AR R K R AR, BT A R A mE 0L T, WERBUR Rt
T RARYE o

—SEAE Y ) AN AT AR PR B K E 2, R BRI AP s I R AL AR W]
FABRNEY) . XTI B2 —HEEN B A E AR EARHEY, X2 e SR
WERMEAA AR R, TRMEYEEMERIEEY A B At b ) & E &, B RITET
BRI R R EAMEY AR A Z R A R R, A BEA T — H TR R X e M A B B R
ZHH B A B AR ED E.

NP FEHMRA T R MEYIFR AL TR AR R, FEARMEM A K+ R AUE . ZIEA
PERREREREIR, AT RIEA P HAE T IR AE P i R 29 50% iy M RE TR B 2. TR
IV NS TS i SR N

JIC () F:AF: Giles Oldroyd -1 . FATHRICEIERE THAARBIE SR, RRE2EEAL L
VER LBy, TR E W] DA R AE A SR S5 A o A B B A i A AE I, AR E AR T
AN 4 BRI AR AL A AR A R AE R O T AR BRI, X @1k AR SR A 25—
RN T, AT REAS 2 o AL AAE I 5 K&, T DI 5 Jemn iy 0 Re i, JRm, 2
kAR EARME Y P AR AR A R AR,

Julia Goodfellow ##%Z, AW ARFEVRFANRZ RS TALIAN . “EVEARMAEDRI AR ZE
e R E BRI R B G, R AROA T S TR AR Y ST, X
SO BRI AL TR TV 2 AR S AT RAE IR Z A K (B 2IX R RN AR 2L AW EEL,
TSR W] BETESEFR AR BN H , R E ) & 557 AR B,

FEHFFT N 152 W.20064E6 H 29 H 3 28 ) 294 _F Ay SCE: “Nodulation independent of rhizobia
induced by a Calcium-activated kinase lacking autoinhibition”

vol441/29 June 2006/doi: 10.1038/nature 04812
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V- R AC X 7 e = s S it J5F) 52 M
FEH xxe M AREE ELF
MER? IR LB REH FILFS

1 HIBILAREHE IR, W/REE, 150086

2 BRILARZEARME A L, K&, 152400
3 MM ERX BRI REIL—, dt%k, 164000

HE KCEEBIAREE X, B2 ERE AL SCH A, TR B 1,
T A ARG 60% F123% , 2006 4F il fe 5 R A , P H i AEXT I 4 B 5t 8 - K e i i
FHIW AR PR, BRIEFIEEHEX K- I SRR o HERRAE,  WEAEFIEEAE 7357
15%, 12.1% F119.5%, At ZACAIBHAL 71567 6.9% F15.0%, A HAL /K 7™ 65%,

X FHE L, KA, THEE, R

PR BHUAL LA AR IR IR, R BRETL A KA £ X, BUA B AR 230 o Hr, H
IKFE 110 7T, R E LR G R R B, TR AL B A (CRMERUR A . IR AR R
e AR ERE, Bk, WIELHEPHETRIASR, SBOKRETEAS, W TR, K-
Ao R AR IR AR R R E Y, (ARSI XM AR, JUHR AL . R4 e/ N R o 2R S EE,
THEF AL H A R PSR EL

L k5 7%

IR KL E-FRBARIEREN BN EREF A H,, TSR, pHS.3, AHUEE
B 5.7%, N 7525/ FF, WAt P11.4 255/ 7, M K56.7 27 /-, A4k S 30.6 25 /T, 4
% B0.45 =i/ Ft, AR Zn 2.2 2w/, LEEGS N ATCIG4, FHEEVEY RKF,

R (OPT), 7E OPT Jfk % OPT-N, OPT-P, OPT-K., OPT-B, OPT-Zn, CKO
CRBEAE) AbBE, /NXEAR 21 Pk, 3RER, FEPLXHHES], A 40% fERNE, 60% fEEE, B,
BT LR E R AR FE A, UK A A R 125, BRI 9 x 4 IR, B,
DA AERIRICR . IR At B L 1,

®1 OKREPERACRE R (AT 1E)

b3 N P,O, K,0 iR TR EF
1. OPT 10.0 4.0 5.0 0.8 1.3
2. O-N 0.0 4.0 5.0 0.8 1.3
3. O-P 10.0 0.0 5.0 0.8 1.3
4. O-K 10.0 4.0 0.0 0.8 1.3
5. O-B 10.0 4.0 5.0 0.0 1.3
6. O-Zn 10.0 4.0 5.0 0.8 0.0
7. CKO 0.0 0.0 0.0 0.0 0.0

e * RS S Zn35%, WS B17%
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2. FHR 55
2.1 HHEFR Iy F B B 5

SRR A R B AR AR, T A RER (322): pHIE 5.7, AP 5.1%,
HARF SR 13.8 =5 [ JF, #AWE 14.1 =25/ I, HH 65.6 23/ Jh, AR 44.8 Z5/ Tt
AR L8 ZR/TE, AR 0.4 Z3 /T, ARk 249.2 25/ Tt AR 94.1 =5/ T, I ASI
PR Y, 24T 45 100% G4, 73.8% i, 88.1% fkef, 4.8% filthi, 74.1% fHsr, 76.2% Hif,
BRI = TR P e, RZEUKH AR pa SR A, Bk, 1. BE. B, BRRIEL SRS, WE
HAgsEEN, DARK Rk T,

F2 PREAEMELTERS T (n=84)

SH AU K N P S B Fe Mn Zn
) (%) =25 | T+
B 6.7 72 2232 313 444 2037 12 5521 200.1 3.4
/M 4.6 1.3 317 33 6.3 1.0 01 433 264 09
SES(E 5.7 51 656 138 141 448 04 2492 941 18

FREZ (S) 0.5 1.1 321 6.9 69 384 02 1197 396 0.6
AR ZR (%) 8.1 222 489 50.1 488 858 603 480 421 315
Il A 80.0 50.0 160 120 05 12.0 5.0 2.0
FEMY B AR Bk & B = B

2.2 P HENEXT AR R A R 1 S
IR REPI(K 3), ALY X% B R R KA R EFTA W RAREER . b
(OPT) SHEBMRAB L, SFUIRIRSA BERR, (AEZRX ) Bed, R, 45908 TR E
BOREE, WX & 4T N R, AMEIEXKREE K A BA BE R, SRR TIE
HHEAL T,
F 3 P AL AR A B TR

b5 AR R 53N REREEL IR TR
(“~1%) (EK) (LK) (‘1) (%) (3¢)

1. OPT 29.2 76.9 14.9 48.3 3.7 30.4
2. OPT-N 26.2 57.7 13.4 41.0 ke 29.3
3. OPT-P 24.6 65.2 14.3 47.5 45 29.1
4. OPT-K 223 713 15.2 50.9 5.2 28.0
5. OPT-B 17.7 716 15.3 50.5 5.0 28.2
6. OPT-Zzn 238 723 14.9 43.7 4.7 27.2
7. CKO 17.4 60.5 12.3 42.8 3.9 27.6

2.3 Pl i N T 7R A 7 S D 52 Wi
HIREPRER (R 4), PEEACX KA B4 WA HOR . SRAELE (OPT) M, A
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RULI™ 6.9%, AHEHEALI™ 12.1%, AHEE AL 15.0%, AREHIALET 5.0%, AHEEFEALE™ 9.
5%, AifiHEJ" 65%, 2 AbBKAEF= BIKT OPT, UM f A BT H A, ISR B AR S 1
PR E IR AR AP HEALBCR , 5 OPT A ELA i AL /KA 8™ 15% , BAN it S AL AIRARAL vl ™
H, W RS ERR, KERMFIGAORAR, EHERE, SRR 12.1%, Uil
PR BEY AL o AHEEEAEARAT 70 531 55 9.5% F1 5%, X P A i —E iy, A 3857 0 A R il
B, BA%G RS E . AHEAL KRB 65%, " E I KR &, W TSR AR N E, it
HERARAT - R BB AE T, W% PR IR T

T4 CPEREAL KR B

b5 e Yol Yol =
(A ) (A 1 1) (%)
1. OPT 385.5 -
2. OPT-N 358.9 -26.7 -6.9
3. OPT-P 338.7 -46.8 -12.1
4. OPT-K 327.8 -57.7 -15.0
5. OPT-B 366.7 -18.9 -5.0
6. OPT-Zn 348.9 -36.7 9.5
7. CKO 250.7 -134.9 -65.0
2.4 BB a5 BT

R (OPT) EARIEM THIAL A, (AR ROREE, M KRR, afrdcie®. 5
OPT#fitL, AHMIAEAT R dnfnde, HUCRAMAL, PR AMBEEMEAL, B, Nz
BHEAL, BFEEUH H

#5 PHEALZET T

e e I ﬁﬁﬂﬂ)ﬂiﬂi ééii.‘%zﬁ
(A )7 1'H) (A )7 1'H) Gt/ H) Gt/ m)
1. OPT 385.5 0.0 92.6 0.0
2. OPT-N 358.9 -26.7 60.5 -21.3
3. OPT-P 338.7 -46.8 72.7 -73.7
4. OPT-K 327.8 -57.7 776 -100.5
5. OPT-B 366.7 -18.9 78.4 -23.5
6. OPT-Zn 348.9 -36.7 81.2 -61.9
7. CKO 250.7 -134.9 0.0 -177.1

o * SR 24 NA6%,1750 T/, 4k PO, 46%, , 47 N18%, 2300 Jt/ i Sifk#Hr K,060%, 1800 /s
WERFE S Zn20%, 3000 Jo/ Wi, WEREH 17%, 3200 o/ Wi, sKFEMHE 2.0 T/ AT,
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3. /e

A i A X DR 2 B R KR 7 A S A ROR  IE L WA R AT X AR 7 R Y S AL
KRB AHEFIAL . BEACAIEEAL 3™ 15%, 12.1% F19.5%, it ZALFIBIAL 73 51 180 6.9% F
5.0%, AHtAE/KAEI 65%, K% E B R+ AL ) AR E R, (ERMERETE, %, AR
e, TIEBLALEE I RAR, AERLR R TTEAR R, i B AR U

TEIRHX o T ZAFEFEKAE, RUCHIBARERR, A RACBI RSN A AL 7K
PRI, BT KRETERRE, A RM LA E B AR, 2T XA,
BEAE R P LUK R RS b, SPAE R W R ROR . BRI B TR/, (BAE SR 135
AR EFEAFACHIRN , VAR, A AN, Gl TR B KR A P AR R, A AL
BHEG= Y E, METFRES T kTR ER.

R 5B ARAG T B X B I IR 5B IRAG - M s IR AR
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T HESRAE T AS ] R RE R <8 2 i AR R & R SR 2

FNLE E
(L7 BRI 0 I 5 R A REIR DT SE T, TEBH, 110161)

T LAy HEsl(FY), 1eid = AR H KD — (R T A K E
Rz, TR TR TR, BRI AR i a5 it & RTRI bR s, AR
PR, 1R GRA ] R G B IE R, AR
GRACH &2 IEHX KT I 2 1 5 N 2K 8-S B G A, Hk AR FAE
HitE; MmN, AP RACHE, FECH R K2 KRR R EA
KRR IKACRGET i 2l R

PRIPHLBE S P KRR 2357 . MR IR AR B IK 2 N RS T i A58+ R
YEM . BT, S Se e VA IETE B a6 2 5 | AR g S A 7= v, (B E PR TP X —F ok
AAE T AT RL A F T IR M SR RA RGOS 55— 5T, PRI A A AR T BT A
WA, AR K P R TR BN R AR R RS, T | e T RO A S A B A
IBIEEIG, HIL, R K-SRI B e Gk, (2 SRR, A 02 —Be i,
WEA T EEALPRE L.

ARTRIS: H BHE TR E R ORI H K B S RE /K-S REAC AR 5 (4 7K AEAE BB AR A THRT , DA
R PR R S A P AT R AR KB SR A PR, RIRG AR, SEBAR ™, LB ERR
SCRFS PR

1. W5
1.1 85 phkFn 5 1

BAHIIX IR 2005 48 3 H ~ 7 A e T4 KRB E AR AT 2 R E I T, Sl e R
ity ., HAERLE R IE 1,

®1 PR R

+z H AL ER BRARA AR KR
(EK) i (%)  EREIAT) @R/ 2T ERIAT) ER/2T) (K)
0~20 6.52 2.95 101 140 105 136 27.2

PAREY AT, APl L-402, FoRkIN 27l it 65K, 3 H 23 HiEM, 5 H 11 HifL. Zmn
Bl — AT — IR AR R AN 2R A, SR T S Uil g, BRI E (B 15 RAG-FIIME . PRim = U
PrieisF iR, M 1 EORA R,

R X B T2 AT, B 10 MAEHE, A ACHEST 3R, A MK 1.65 K2, FihiHk
FHAYRREE 30 JHOK 471 55 JHEDK, A/NXHHE AN 10 bR NP7k HE, F/NXZ R 55 JEK TR
HEEHE A B MEDT B BIR R )Z . SC SO EORICIERRAT, TERRARIE RN, K%
HE TR 1.92 K db, VR SR S, R RSk R . I E K
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B TIARE KR, ASAETRIETEZ y 0~20 JEK,  H3EEIHE HEPA 70% T,

1.2 iR 5% it

IR 310 kD — AR AT, Hamid &ALk, Ko PRS2 T,

1.2.1 R AT e AL, BRAE. BRI/ IR IRER | SRR FI BERRES . DRI &- b3 A AR,
¥R PO, 14 A7 T HE, AFBEEHA . FACMEIE U3 /ERENEMEA , HARN 2/3 EFHnsh—FiR
R AN 5 AR A 7 P IR LAE SR I T 2B it

1.2.2 Ab3EUK-: WEKFH: -1, 01925, -0.2912 13t 4 MbEK-F,

AR (N) 7KF: BIS 27 /EURKF). 15.6 A7 /mE(h5KF), 23 27 I mE(FEKF). 354
ST E K.

L (K,0) 7KF: BDO AT /B CRIEEIAE), 14.2 237/ m (4 KF). 24 27 TH(FEE/KF). 40
A T (K)o

HEK (W) ZKOF: ZH K1 90%(28.49 2K | =7k ). 74%(21.64 2K FE/KF). 64%
(17.35 2K, HUKF), 50%(8.33 =K, K/KF),

R : A AL FRKHEELE 7 A -

I AN, BK, RW; T &N, JTEK, W, AN, &K, KW IV AEN, TTK, & W;

VAEN, FK, FW; VIEN, FK FW; VIEN, K, AW, VTN, &K&W

X &N, EK, BW; X &N JmK fW,

2. RIS R 550
2.1 % e iR 5 JEE D5 M)

e 25 R, B & A R A AR JE TR K 2 B BSE N, 215 A 8 H (B #Um 45°K),
A BRI AR I E RIS T RN ER (R2). —Molh, e EEEN, K, Bt
P70 FE A AR R A OB e, (EUK, B RPN S B AT RE S R SR, ik, N [l 5k
XA, ALK, IEACER A R R R AT R, B EERA T T A AR

y=b, +b,N+b K+b W+b NK+b NW+b KW+b N*+b K+b W? (1)
by oI A R 2R s bR, N KL WRIGERAL 81 (K,0) Fuko &, bl &%,
FRIEETIAZAXTHEREENZ D, SIASHRERTEFERCYF = 2,
Fhanvkm (y) SRIE (N), SEHE (K0) M#EKE (W) ZERKRAN.
y=116.3642+2.1841K-3.1905KW-4.9923N? (2)
(F=20.414*, F . =4.76, F,,, =9.78)

Jie (2) By FARIRETRA REKT, BB R DARDRE Bl oK, JE A &S ks e KR
MITRERI A TR A ROT AR, FhEpke bk S AT AR 2R, RIE—@EvERA, L
F AR R R, AR 2 fR, ACHE TR PRI S i AR VORAR VI AR, MARER T (RN, 6K
AR W) FAEBEIT (RN, % K, (RW) Ak i e S th B AT X AR MR i Y IE AR, (EATAE
AESHERENREEOMK, WHEMIEHE AT, BAGBRZ AN TAERREAIE, &
ZIRR . RS RUIE AR AT IR G, ARSI R, SRR R Y, X 54
ST, R R, SURARAIERAXEE, BOTEkA: K28, PEN TR,
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K2 TG A RN AR I E AR (JEK)

4H3H 4710 H 47 17H 4H30H 5H8H

A (A5 10 K) (B#E17K) (BHRE24K) (BHE38K) (B#E45XK)
I 37.3 48.8 63.8 86.6 98.3
I 385 48.5 63.9 85.4 106.2
I 41.3 54.0 67.7 91.8 128.1
v 41.9 54.5 68.9 94.6 102.2
\ 42.2 55.1 70.4 95.9 120.0
VI 38.9 51.4 67.0 92.6 115.9
VII 37.7 50.9 65.0 90.5 115.1
VIl 40.0 53.3 68.3 93.8 105.8
IX 39.7 52.4 67.1 91.8 101.2
X 38.7 50.4 65.3 89.7 112.9

2.2 XF 76 HiAE AR 25 R Y 52

WELEREN, AR FEMEE 15 KI5, MEEZEHEEE TARBENSEL (F31710),
BAL IR R - 254 0.579 JEK, |4 H 17 HIgMME] 0.937 JEK, K T 0.358 JEK, FHyaKIY
H10.015 JEK, HBIFRMEM G 15 KA, AHMREERA KA T HEsE i, m4 A 30 HF5H8H,
8 KISHA], ¥4 KM AN 0.002 Bk, BIEHE 30 K, AHMEEMIA: KBEA S,

RZA R E AR ZEM (y) 5E0E (N), #EAR (K,0) figEkE (W) ZEPXER,
B A SH R RIE FRBCAF = 2, FIEXRN.

y=1.1813+0.0359N (3)
(F=6.487*, F,,,=11.26, F ,=5.32)

MK (3) WIAEH, TEFA N FAIZETH, RARZER P kZEHEmEE, X (3) Fik
LERIRE T 5% B EIKT, BESRTFREK, IR TS5 HEA MM KR AU 25 JUE A
BEAZKEHX, BE—EEEN, REAEMS, Fipozi, 5H 8 H Z0M & 451 AL HE X
ik, XARESEENA. FEARESHSEKESTHEERA X, (F3W17H)

2.3 A [RIALBE XS 7 i 7 52 5 W

KA REMEIAIE R, WX R I ESAT G, A5 AIE R BRI
A B R TR -

Y=6653.2074+2.8859N+1.5193K+0.2812W-3.223 x 10°N?-0.11043 x 10°K?-
1.6564 x 103W?+2.1018 x 103NK+2.8617 x 103NW+1.6112 x 10?KW

Kp Y ONFEG R (A7), N KaRChREMA A& (S5 /), WoRBHEKE
CR®HT) o B TFABER A D—I0ABT, #oX BEX % mE 5 R A 2 T x® M, 455 x*=0.
027538, I THIGFE (X% ,=16.92, df=9), J Lk Beit 5 iy a5 (y) 5 55007 & (x)
Wi# KA E Y=0.9989x+0.015 r=1.000** LKA, UL AEULMIA i, 2 i SRy T AR AEAR
I MR T R RUIE . SR KR Z R R A

10



THTE &R A (] 7 R PR 0o it 2 i A A T R e 4 S CERUEIEY 2007 4E45 1 S 18 3

F4 Fhrm B S KB R AR R (AT )
b H I it i v v VI VI VII X X
Silf§ 69685 7390.6 7584.1 70045 77545 8224.2 7394.7 88465 8162.8 8417.6
e 6968.3 7390.6 7584.1 7004.5 77545 82242 7394.7 8846.6 8162.8 8417.6

N T AR RS A TR AL, 2 A AR AL AL A KR A
VERA 750t S X R THN, SRS ARSI ERE S F=1.5 I, AZERE 5 A RE
M, #KESHIEHEEN TP, HE 77N

Y=7033.947+1.827KW +1.5360 x 10-=N

GRS R SRR, W B 5 R AT PR, S5RIAE] 1% % /K-F([r=0.985, F=114.
10, F(6,3),,,=9.78], MK LBRT LA thi, PARIZ A IS5 RGP AL A i B K LR 7 AR A AR
L EENE, AT, SR B A R R AL S K E R BARN, U AL &,
HE R ZRN &R EH AL

PR At A S AR ] AR 4 BOBR A 2 B . 78 104 F b, AN AR AN
FE/KEKFaner, LR AR ATAC R AL B (AbBE T, ACH I, AbPEIVANAEEEVI), FAAIEB™ B AR
13 7400 27 1 E, P90 7240 AT 1R, il AR AR P AR KT RO B (REBEV FIALEEVT), P
BT84 KR AR AL B (AEHI, A BRVIDIALEE X ), 3y ik E] 8288.6 24T /1,
T AR AL AL B2 B 299.2 A2 fr /HY . AE 10 AR, ek B T AL B 8000 2 fr/
A 44, BN A2 VI, AbEv, ABEXCMIALEE X, Horp DAV £, OO X,
ERAHE AP ICA R T R AR R . L, AEIE IR, DIPSERIEHE, sEAE
MM EREKHEGRERRE.

9000.0 T

y =1.0001 x - 0.5323
R*>=0.9998

8500.0 [
8000.0
7500.0

7000.0

FEEE (AT/H)

6500.0
6500.0 7000.0 7500.0 8000.0 8500.0 9001

PEREE (AT /5)
B 1 AR 75 A2 TN & 45 = 2 5 R a) ik

3. &k

ASCUA D- R AR BET, IR R 735, BFFE T PRI REARAF T, ZUEMBIE &, #KE
XPEAE R, PridERESET,

(1) FAE, #ACAFE KRN A B BA IR, HAFGRMEBrEr, SRAEL,. #EKE5]
AR, SR . ERE R N R R E SRR EIER, ke

11



[ BrAt e F 9T i 2 5 7] ¢BETTER CROPS) 3 Jii & Tl (EROEARY 2007 4E45 1 4] M4 18 1)

RALH &,
(2) WA REVPAT, DAFR S RUIE I, AT R s K R o R e 2 1 KB Y i AL 5
(3) Fhtatkm SR RETEMX KR, SRIEHAEN-Fr20MHXRR. k=5 RE
MEZEMXKAR.

EEP N

(1] E24, skmEsiss. SACIEERLSKM]. A E Al ok, 1995.

(2] s, SR BRSRM. = IEAEER) AR SRI], PRPGAOLALE, 2004, 5(4): 44-46.

(3] 307 . BhtifOll HAF 7Ry T3 he S XTSRS RED], 4%, 2004, 36 (3): 235-242,

[4] BREM. AP AR LIS RD], AE554k, 2000, 20(4): 653-658,

[5] Z=#H, AR5 . W EF AT KRBTSR ] T HAROR %44k, 2000, 31(1)110-112,

(6] B%xie, T MR EHATFN]. 254k, 1983, 10(4): 245-252,

[7] Besrfe. SEFRXNFEADCAIER A= BBV [I]. $iiL Al R 7274, 1989, 15(4): 341-
348,

(8] R E. WA EANE KTt f i 7T Fou Bt B AT ST 2 [9). ZRUROL AR, 2000, 28(2):
233-234,

(9] M/, |~ LS5 . R Al B A B P[] FraE AR, 2005, 42(4): 272-275,

[10] S5 . e = 7 1A o K ] B I e 9], HEEHEZK, 1999, 30(2): 18-22,

[11] Al-Najum-MA,Neimmah-AA,1989, The interactive effects of water quality and fertilizer levels
on yield and quality of tomato Lycopersicon esculentum in sandy soil. Journal of Agriculture and Water
Resources Research,Soil and Water Resources,8: 1,113-124.

[12] Hart TK, 1996,Water management in drip-irrigated vegetable production. Hort Techno-
logy. 6(3):165-167.
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BP0 v SR IR 1 A A T s (EROMEARY 2007 4545 1 3 M4 18 17

B2 b = R AC R 8 A 7 0 2

ER%, AFI, Wiah, A, KiE, AFRE
(el k%, s, 071001)

B ERVALE R TR LA T, AR BT K-S 2 i oW, it
BRI RE B & FE 5 H T T 7 1, W AL P AR P15 1749.8% , AR AL P £47+20.5%,
FEAERCI 77 FE : y=146.37+7.00K,0+33.90P,0,-3.03 P,0.2, 74 Rt ZH]: /I wkFFALF} il LAB]
R FH TR RFE, #RAFET KL,

SAEE T R R ERIE AR SRR Z —, T, A, AR, BEAMEEA R
GFRIE D, B S IR O EA R R AESIE R, Bl R R &L, 1 HEH MER AL
B &V AERSIRE S EHON AT E R AR, FERRE, E S AR S, whasot b
BANTAL AR DHEAL, FAE4~54F )5, T L850 RAA LB R MRS, 475 R 15
BFE0 KAE,

IAESR, N T REREA T, BE R HAEAL H 2252 B HE, FRA BT ACAYIE T . DFERY, i
HEAALGE B A2 e, T LR 4ERF £ - B - B ARG RS R R TR i TR R R AL B
RS, BRI 2 2 SR S BRI A e SRS AR B A, BRAIE AR AR R A A S
A, WMERBEAR, RE, AROVE., RBAEFRREE R, SOt E AT BETAC RS
M E R R R, WABRES . R,

i B A B AL AY SR M SR IT TRIRIF TS ik FEE b, IR BRI A X 7 7 o s ) 24 4R
ARSCMR R MIAESE B A A Tt e, WHIE T 2 40t VBB AL ) B 7 7 B8ORS AR LRI ALY, DA
ETE B B AL SR AR A

1. kST
1.1 iR % gL

1 T-2004 200844 LA B-AL BT LA K AR AL SRRl 347 A 1 7 S 93, Wit 1410
K, MK R 395 2K, T 105 KAk, Mt EHONERTT L, pH X 7.6, ATHLIR 0.68%, A1
ABHASI-P) 2y 14.6 255/ T+, ARHH(ASIK) Y 31.8 258/ Tt

1.2 A%k it

B 3 A RBFAE K- (0, 2.7, 5.3 AT/ H) F3PDARHLAKF (0, 4, 8287 /H) M
9L (WKL), WE/NXIHA 144 ¥k, PO, IR 8%, KO mEARfdt, RALHHET
2004-2005 44 2.2 22 v 1 HY, 2006 424 3.2 2 f / Hi . 2004, 2005 4 Fr A AEAHT 1R 75 Bl — K PRI
2006 4FZHAE 2/3 TR BRI, 1/3 T2 —FEUGRF Bt

1.3 M WA 5507 ik
2004 4FF 8 A T AIM— Nk, 2005-2006 4E35F 7 A AT 8 A M AR, HEbk AR

13



[ BrAt e F 9T i 2 5 7] ¢BETTER CROPS) 3 Jii & Tl (EROEARY 2007 4E45 1 4] M4 18 1)

VR E RIEME, HIEERH SAS8.1 Hil EXCEL2003 #5347
*1 WAL T %=

b3 PO, ()7 /Hi) KO (2 )7 /H)
CK 0 0
K1 0 4
K2 0 8
P1 2.7 0
P1K1 2.7 4
P1K2 2.7 8
P2 5.3 0
P2K1 5.3 4
P2K2 5.3 8

2. &R 500
2.1 AR AT IR T B B S P R
RRIBEE KO B B LI 1, 5% R (CK) Haea A, 45 M AL T A7 R (R FRFE F 8 72 e
Horp P2K2 4h PRI PR m . 2004 ~ 2006 4FE P== 40 B He 244 CK 3477 119.3%, 60%,100.2%, =A4FE3F
A7 88.2% [ 2006 4EH—TFEAN, A BEAE AL BT & RV ETTE B RERETS 25% DA 1, 3 4R TR
49.8%, T &r i IEAL BT 7= 20.5%, T I ¥ERE G 10 75 I 54 -+ 7 F W IE R v T4
W, CHETYRBPHRAEYEZER. 2005455 5 4N 1.97 AT /5 KA
DAL AT IR, 2006 4E45—, 45 A 175 A T I KA 3A3 AT B Ky BIETH, 4
ST YR R R 57.2% , WISSREN, T 7, 8 A RGN K i E R
HIIRASE, ST & SR P B S L,

1000
[A 2006-H2
800 B 2006-H1
= [ 2005-H2
~ 600 [ 2005-H1
jing
« [] 2004
1 400 + L4 =
200 b H
0 , , , Ll
P1 K2 PIKI PIK2 P2K1 P2K2

MR AL EE
B 1 #EdyETEZSWIHAn
¥. 2005-H1, 2005-H2. 2006-H1 1 2006-H2 43 5|3 T 2005~2006 4F 45— 75 R4 — 2ER - B

14



BP0 v SR IR 1 A A T s (EROMEARY 2007 4545 1 3 M4 18 17

B2 FEEEEE L KR B3 R B RS E T BRSO H

41l 2004 ~ 2006 4R HEXS B 15 V4= BRI KR, AT IRV R
y=146.37+7.00K,0+33.90P,0.-3.03 P,0,?, R? = 0.9792*

pax ip R e RONS B RT3l 0 Wi =il S A VAN RT3 W L vy VAL D= 2 A - R el U i P
SRAREAT . BEACAMSISOY B B B R 5.58 A7 /B, TG EF ISR m e &,

2.2 AR R0 B i o v (1 5 i

2 2006 4= it LR A b i Y B2

AT 2006-H1 (JEK) 2006-H2 (JEF)

CK 38.40 49.2F

K1 46.2¢ 54, GefEF

K2 56.8% 67.2¢CP

P1 47.3C 60.40€ED
P1K1 48.2¢ 74.8p5C
P1K2 55,208 79.00®

P2 55,308 65.600
P2K1 63.8% 80.00®
P2K2 67.3% 89.8%

#: 2006-H1, 2006-H2 733|275 2006 55 —#AI S —FERITR AL, R P RIZVECF A F/NG TR R A B 6] 22 5
23 (P<0.05), ARG F-HE#R Ab B ) 2= 574 tn 3% (P<0.01)

M 20T WL, A HEACAL B AN R AR (e B AR AL KR . AR B e R i A P
YIREN I E A bk (JLIEI3) . SRFHE HuA, A Ab P R R 18 31% ~ 83% , MR A ML
P2K2,

2.3 AR BRSO P 5 L O 2

MR 3 R E I BT AR, FiEZRE 15 T AR S 1.35 ~ 4. 3L T RUEH)™ tH &, 1E3
Js 1) 8 b it FH BT RE 6 B AR = RUIE A CR

15
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20054F AR i T 200445, f1 T 2006 4F 34 11 7 RACHIEA , BE- BRI TR %,
0 3t P AR I T DA S 4 i AR I b, R WT R R 117 % o WAL ST AR B v TR, O i
NERE B4R i 61.9% , TRCHEST AL R H PR 12.4%,

3 AFEBEKP T RE

AR 2004 4 2005 4 2006 4 S
CK 1.35 2.49 1.62 1.82
K1 1.38 2.65 1.61 1.88
K2 1.51 2.72 2.08 2.10
P1 2.01 3.49 2.19 2.56

P1K1 2.23 3.57 2.95 2.92

P1K2 2.34 3.95 3.04 3.11
P2 2.68 3.90 2.75 3.11

P2K1 2.66 3.84 3.26 3.25

P2K2 2.92 4.31 3.06 3.43

Sty 2.12 3.44 2.51 2.69

3. &

EPGAC R RIS LA, i BRI T DA R SR = R, TR R T G = 60% ~
119.3%, EFE B TR
y=146.37+7.00K,0+33.90P,0,-3.03 P,0,’
P R ] LR AR 2 ST 357 ) S ) g B S e TR
2o i R I AT AR SR M E A AR R b, R BRAE X R P LR RCR = TR AE,

4. it

— RN B R RS, 3. A NAEKEE, BRSBTS, 648, WEHE
A PR RE DT HRTEIR . ASHFSE H 2006 4F B AR Bt AL B = B 2005 4R FIF N M, T 7S 24 A BT T
BN, TECEMAESE FAR R e . UL AIE AR AERHE A . R S TR S AR S
Ta Fr e e B R A = Tk

HE A MRRAEERE T, FESEE E AR X AT AR U ZED, ARHF5%E i b i FE T R, —
EALRRIGRAE . BB KN EEEERFENARK, 7. 8 HIWHMEZE, EaEWEK, BREZ
HAKR R, (BR2ERKFEERESTE 7, FNEdEErE, wloRE—HE XRHER, 7T
S FE RS AR T, IXRERT R R ARRR R, WD ERMR G, SRS R A A SRR

TEBERE A REG AN & FE 1Y =&, W BAE(R A S RS0 REEIA SRR AR R TR AE RS, %
SERAFFENK, HERERE AT 0B RS A P K RS R GeLE & AUk AL 2R A P e
HilGE, HRY4E, BRENEAELS 3.32~11.8 )7/ H, HAFAEN 43%~62%, [FEf s
HUFHE R 0.1% ~0.3%1Y, FEpLELRE b, 3103 24 FO B AL 4% AT AR 1.35 ~4.31 5 P A ZEH)
REEF, HAICE R TR 205, TR PR X A 8 DA AR M ) S i w it - - B

16



B PG o R TR T A CEBOEALY 2007 4E55 1 4 55 18 1)

AR CER A N E R L

SR :

(1] BRERE, 5KSCR, AR A SHREIML. Jtat s EROV A v, 1999: 48.

[2] XIRPEE, FES R, MEHE, % WL L&k R EES LA PUICHUIEIEE LS S R ARt
32 3], WAkl KF4k,, 1995, 18(S1): 78~80.

(3] iKAEEE, HEAEE, EIENI, 5. 8 bom R TR EAE AR K AR TR R AR [D]. T
JuAEY 4k, 2004,(6): 1107~1111.

[4] iRvE, &4z, WAL, RFE, FEN. AEBKCEEEEE - B 2], T
AERL, 2005, (2).21~24.

[5] THR3C, KM, HEHNR, % BEFN/NEICEERFIEZIZN]. 1EY =k, 1996, (3)
305 ~312.

(6] MG, Hhax¥y, HENY, &, REEE X/ NEE MG A M REF - S IR 20 [J]. A E TR
HEgl=#iR, 2006, (6) : 816~821.

[71 W. K. Berg, S. M. Cunningham, S. M. Brouder et. al. Influence of Phosphorus and Potas-
sium on Alfalfa Yield and Yield Components[J].Crop Sci.2005 45(1): 297~304 .

(8] MEHATE, SKHEE, #hFEoR, 5. W LmEH AT X & A 1R s [Jd]. FEHAE R, 2004,
3).

[9] SRARAE, ZAN. SEIEETE NP EECHtm5E[I]. FollFk4:, 1990, (4): 70~72.

[10] Z&srje. Bexf B AL FA SR G A I sgmd]. ZE AL, 1995,(2): 17~21.

[12] B0 WL, E5TE. RIJAFEE R E Bl HEDERAT U450 1 SO R TR . S hds e
A%, 2003.

107,
53 BHERE RN (k)

i 4H3H 4 H10 H 4 H 17 H 4 H 30 H 5H8H

BE BmE10%) BRELTR) (BRE24%) (BRE8T) @RS D)
1 0.613 0.733 0.873 1.099 1.153
I 0.594 0.730 0.917 1.135 1.199
I 0.604 0.757 0.948 1.145 1.206
v 0.610 0.730 0.902 1.094 1.147
v 0.606 0.730 0.980 1.087 1.094
VI 0.584 0.720 0.970 1.157 1.219
VI 0.559 0.708 0.926 1.135 1.165
Vi 0.581 0.717 0.908 1.132 1.136
X 0.595 0.738 0.946 1.142 1.198
X 0.588 0.737 1.004 1.194 1.257
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B 3 R R A i JEC ) 2 W)

F F BERFE B R ETRE HEMK
L1445 4Ol R e - S ERHBIF 92 BT T 1 250100

THE: XA g PRI A X PAE I FE R R, AR SCRLZ5 T K i AL i Ja 45
R GRFEH], TERMFPEREAIGI T, HAEX EAiA 7 EH, T A7 2 K,0 152
JTIRTHIH - ROR AR B, 2771 29.0 %, Jir/ LA 128 2 K,0 30 2T = fE A%
W E L E, TEARMFEIRIEIL T, SR SO T IRERA., il AL RE EL 275 7iiH drt
Wi, $EEEAINC EE, XLEBRHTE RGN K s HATRE V18 F A i b R A P [ A Y
B, AT ECAHETEREIA, PiddEamag e -G era i BryLrt s, MAXR
v 51517 0.9693 711 0.9680, 7x[AZF AR IGIFI T, HBRA-S FALFIXS 51 A IE PRI 2257
K

KR Al KM GEBREY FALFR 7 A

HREYMLFRIREEIRTTRLZ —, REMHEHEMRIT, mr AR L EYX TR, LM
L RIS TXHREAR, RIS P ETILA R A TR, (B2, XT AL R AR
RINAGEARZ N, M TRAFA BRI, X A B OL, ANAERTFE7E ] % R AL A At L
BRCAN TR P % Ao A A BRI B S, 53R R AR AT A A& B = A e, A I
B A B RS %

1. MRS
11 ik bt

RIS R R IR R BUR LR, A, T BA R ERIIA R 1, 1
Wt MR PE T, MIOMIS L 3 48, DR, Al EH) 802,

F R i v = i BRI RN

THanE . H LK WA S ST
(%) P (%) (R IAT) (I AT) (R AT
0.20 7.12 1.91 93.6 62.5 150.3

1.2 A% Bt
BB S MR, =RES, /DNRIFHES, /DX 2.8 K x 7.5 K =21 -FJ5 K, iRg A F 40T .
1.NP, 2.NPK1, 3.NPK2, 4.NPK3, 5.NPK2 (S), FrEkhmF-AIRE, BHER 4%, BRERET. Sk
B, Horh, AEE2. 3, 4T AAAE N EALER, ALTES B AR N GERET . A AR AL F BAR R, N 30
AT, P,0,22.5 /A7 1 H, MHEAR) KL HE N K015 A7 /5, K2 HENKO0 225207/ H),
K3 I KO 30 A7/ H, BRAEATRAIERA, RALAEIAE —FHERIE, —FREERE.,
A H] 2 2001 4F 10 A %2 2002473 A .

18
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1.3 MEmH 551k

EhF- AT, FARGELERC (Vo) &8, BEEESE. "EEEEY S eEDE (EY
FTATY (ARG, L BGEHID BIENE . T3R0S BRI (Rl e
PRy (BEIF L) #YITENE.,

2. #iR 51t
2.1 50 78 i 7 O

AL TRRRAAG P BAR R A 2, MRS RAT AR th, 5 NP ALFRHRS, DUASEBR AL A7
I, SP=HIE N 3.0%-29.0%, L7 2Eo0HT, MUMAUALHR, JHREN K0 15 40 FF [ RIALHLAA B
1M, TK5O%RISEEKF, 47 29.0%, HiRBHARER, A K,0 22.5 447/ RIAIHIM S ALH A E A K,0
30247 HIMIFT ML EE, PR IR R . BHHEA A, TR R, L3 3K TR,
HESTRRIS K,O 30 AT/ BT T A BB AUR , R T AR, KA UL, 7
BRAEAE L AL K,O 15 20T/ B, TERGHPRAIFIROIE DL, SRILHMI = F F A7 T RARET.

R2 FAMPRBTENN

45 IR PrEre EE X} e S = ZREEN
(A7) (A7) AT TE % 0.05 0.01
NPK, 215.83 6852.2 1542.1 29.0 a A
NPK, 199.57 6336.0 1025.9 19.3 ab A
NPK,(S) 181.76 5770.6 460.5 8.7 b A
NPK, 172.23 5468.0 157.9 3.0 b A
NP 167.26 5310.1 — — b A

2.2 I 7 i i 5K ) 5
AR B FEAT 40T, W AAG Ve, BB, TR R AR B SR, 4T
SRS, WL, HOTEIEREOS LR A Ve o, Ve IR SR TR AR, ML
A W S T T SRR T VA M R 0 £ e, I ELAE R A PR RSP, G R
B R R A X R, MR ALr 4B 0.9693 il 0.9680. HAIH il KR & LA K,
— RIS, TR SR RO F, RS S A BRI RE R A A, i, A
RN , T 0 B R T A SR BN A
£3 BHI TS

b5 Ve I AETEEIEY) BER (PRI
(=3 /100 3) (%) (%) (%)
NP 6.30 2.63 4.50 0.26
NPK, 7.89 2.68 458 0.26
NPK, 6.27 2.93 4.73 0.29
NPK, 8.95 3.17 5.00 0.27
NPK,(S) 6.41 2.68 4.73 0.27
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3. /e

TERMIFE R AR EOL T, TERBRAL R Bl EXEIE, XA, R HET, Fin
HEPEIREE N 3.0%-29.0%, SEALET &N KO 15 2 )7 [ - AUk %, 397 29.0%, SALATH
= K0 30 A7 [ BRI, SEHITERMIZET, T3 ZUK-ris, ik K,0 30 2&
S TER B, RMIFERE LT, FfEeEE MR KO0 15 A7 /|, fEtffEMFENELT,
FALHT 3 = ROR T BT

Ht AT AE BEAS AR R il Ve &, X RMBRRY S BN K, T B R A 5 v 2 43 SR A T
EER &R, F BB S AR B N, PIsSRir a5 e A B At X R, M
KEKLr 7357 0.9693 710.9680, & [FISF AT EAYIT LT, HUERHN-S FACHIXS 2 i AR AR M 22 57
AR

%26 7T

3. #5it

B H R B — KN T AT R T R IE IR0, 7T DS 2596, AR —Fhges)
(5 B S BEE K RS, SRR R FRZH G, B, RAME &
SEHTHEAE , AT B RO o FEH R R B AR5/ N T4 55 S IRDRE I 5 I RSy P>
K>N, 24N, P205 FI K20 [ 43312 10 47/ B . 10 437/ Fif 6 24/ il (EJ OPT 4b3#)
JIKF =& M ik, 5 OPT-N, OPT-P, OPT-K ZbHAH EL 4 B3 r= 26.8%, 44.8%. 32.4%, 5% HE AL
AR, Sl ASY BRI 113 55/ i, 211 5T/ R, 16155/ H,

B3R

(1] &%, NGRS, ki 2R [ ] . P EVEEDR, 1989, (2) :8-10.

[2] BRéER, FKLL5E. FoByb AT JIOR 4R BRI T o [ P IE IR, 2002 (1):14-17.

[3] £y, TR T PG i D Er B bFeHh & Jbr N AT A A 2. i ROl B2 1997 (5):18-19.

[4] BRAFEK, 24K, XIARI, MR X 2R R —2oRE SARMER B BOL. Hft &R 7. 1999
(4): 1-3.
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AL FRIEX TR B S R B 5 (EROMEARY 2007 4545 1 3 M4 18 17

R, PIAERT EOK 7 8 5 3R B

M IR HASH
(L HRARBEE LR HR 22H4 730070
2 kA RFBE AR HIR 224 730070)

PP AR A FILRHREEIRITRL —. WK, HEEDRAIA

WrsEET, SBRAC R AN, SALE AR R A R R B e, FRIEIET B R

TP B TR BREIER , BREE TR ED LT s = I BRI R Z — o o TR A E oK ™

PEAC T, MR RIE R, G AR, TSR TR R AR, R

TR, R RS R A T AT AC O Ty, T RN R R EC AKX TR A BRI AR

AT H A 5 2 B TR B E R AL AN Rt R A TR 7 B S A 52,
FOKAYP B AC AR R A

1. MBS 5k
1.1 ik bHR

S BAE A TP RS A TR B A 24 (387 047 N, 102° 357 E), JR i
BT SERIK, K 1504 K | 4E WKL) 150 2k AEHIEIE 7.8C JEAN 150 K, > 10C ML
BRI 1500~ 3000, i FMEMPIR R, —FA R ERESK, TR T AN,
A R O~ 20 K AL L 1.

#1 L gEFRRI (Z5/TT)
pH OoM Ca Mg K N B S B Cu Ee Mn Zn
8.25 1.05 2042.1 235.7 1447 165 437 716 6.05 18 375 222 15

#H: OM YL %

1.2 iR 5t 5 A

R REUE 2 P M e R IRy, MU N, KEiti &, 7 A0EE, A1) NOK1; (2) N1K1;
(3)N2K1; (4)N3K1; (5 KON2; (6) K2N2; (7) K3N2, £&AbFEALEl A& 0 2, 5/ NX A 18 “F )7
K, EE3W, MEHLXAHES, /NXEFE, ZIEK) 20% FEREHT R, 80% & F AHATHI, Kuiwl o
BT, 40% B9 AR T E K35 BIFE K06, 40% B2 TR 0 BBk Bl 7O, HE IERE RS BT
—WHERA . T /NS, ARSI 16 5, AERHFPZE: JRE (77 N46%), HiT kiR
5 (4 P,0,46%), EALAR(E K,060%), i) (£ B10%), #ifiR4H(CuSO, - 5H,0, & Cu25%), (%
2 JLR )

1.3 k%75
AWFFER A LIFEIRIP IR RRWITIR, PR HIEIR IR DR PR AN, AF5T 200148 10 A 1R
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[ BrAt e F 9T i 2 5 7] ¢BETTER CROPS) 3 Jii & Tl (EROEARY 2007 4E45 1 4] M4 18 1)

F2 HMRICEE (AF 1 E)

Ak JRE Euy ] AL B R i
NOK1 0.0 17 17 0.75 2
N1K1 21.7 17 17 0.75 2
N2 K1 43.5 17 17 0.75 2
N3 K1 65.2 17 17 0.75 2
KON2 43.5 17 0 0.75 2
K2N2 43.5 17 25 0.75 2
K3N2 43.5 17 33 0.75 2

WG, KB RE AR 4R ek i L RCRHBE L HE By v — Il 5V ey S e 2 A T E A, &5
RRH], HHEK, S, Cu, B, Mn, PEE, N, Zn, Fe 5k, [F4RELAFIEFTRBIAE, 20024
TFRER RS, R HIEIR 0 RGP 7 EEEN, HZ Cu, B, JifA R, 2004 1A R A
BRI B oK B SRR 1 o .

2. &R 550
2.1 B K = R R W

RIEER R Z0ERETHHRA M, WAV TRV, FH, Bk, 208, R BRI
AERIEIGIN, BRI 11— 12 Bk, AU 0.1 — 0.3 JHK, FHKIEIN 2 —3 HoK, FEA R0
4—9EK, ZEAHMINN0.1—0.2 JFDK, RIFL0.1—0.4 5K, FREEI7—11914, EhEHEM
1.8—3.2%%, RIS, M. RO, K. ZOM. BERECRIE R ER, KRR, REME
H43.5 AT I BT Sk R I A A, FHk 5630, HRIE 38.2 5, kLG ARE, SUERE
M2, FERES75, HHRE 37.49, FRMATHIRRGIREN, REMAZLAA43.5 27 1B HREE,

FEREER (F3) WoR: MEREAUKTRIBGIT, FORMEE, PHES, BRSNS
REKF=E 732 AT T Efft, MEJE, FER=EN 68—242 A7 /1, Wiy~ 9% —33%, 4l A
AN A5—208 Jo/ Fis MR E 43.5 AT T EH FOK R 5 EER 0 974 )7 1 &AM 1071 55/ H,
FHER A S A AR, 4392k 266 5T/ BN 208 T/, iR K 43.5 AT /BRI, HMEfR % 65.2
AT TR BRI 9%, =5 85 AT T HI, F-H N 94 70/ ., & 5r-Ea R, FoREREEA
435 N TRE I E N EAE.

3 AN AR ER
Pk FEE W W W RARHRE A ASE N

BR R Gile) (aFRIE) ) (Oc/m)  OGo/®)  (Go/H)
NOK1 732 805 0 0 0 0 0
N1K1 800 880 68 9 75 29 45
N2K1 974 1071 242 33 266 59 208
N3K1 889 977 157 21 173 88 85
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R HIEXS TR B S R (EROMEARY 2007 4545 1 3 M4 18 17

2.2 Bk T K B A

SRR F TR EPHIRA R, X EORBIH, B, R, ZSMEcA P, M
Ja ERAR R RO EORLE SN, BRI O — 16 JEDK, BRIBUEIN 7 —46 4, ERIEHMN 1.5—
1.87%¢, FEMEEFEIEM, Phen, BRECHARIE TR, MiKCI17 A7 /5, kR 630, HAIH AR
538.2 5%, RSB NIAT R, TR IR, ORI AR 30—39, T oRIATHIIRE R, KCI
HIELA LT 27 I R RAE,

FrEEER (FR4) WoR: S IO RSEIE I, MERATE AN, SRR, HE TR, M
PRGN TR SR TR & 832 A T E ML, M )E, FOKFEMEIN 35— 142 )T 1 H,
H7= 4% —17%, ZHC ARSI -156— 13050/ Fs Jili KCI 17 247 1 B K= 8 5P {E & 40 5ok 974 2
JT M 107150/ B, Y156 o/ B, AN AN 130 s/ /i, S KCI 17 22 )7/ FiAfLL, Jiti KCI 25
— 33 N7 I E K 4% — 5%, R 104 — 107 A7/ E, PE TR 112 — 11450/ B, RS
FHELGRUE, TOKIEFR DA 17 227 KCIH i itk

YA e
TR R PR BCR WrR WK RARE ZBIJE

(A lm) Oolm) (&) (%) (o/m) (Gl H) (ot /)
KON2 832 915 0 0 0 0 0
K1N2 974 1071 142 17 156 27 130
K2N2 870 957 38 5 42 40 2
K3N2 867 954 35 4 39 53 -15
3. /hgt

HIGEEIR . —E R Y, WG T kb, B R, M AT MRS
FPRCE, S0 T TORIOP B SAGE. BORCAURSON, Bk, AL, BRI, 2L, ARCHCRTFDRCIEAL,
ETTHE, AUKT-43.5 AT RE B LT EREILREE, HIEEC630, FORIE 38.29, BEHEAUEN)
SO, TR, PN, SR SN, HEAUR, TR 68— 242 AT Y, M
9%—33%, LA 45— 208 TE/ i, Hi43.5 AT RE/ BTATHESPERH AP HI0 974 AJT 1
AOFI 107158/ 1, B0 SAGOACR, M1 266 76/ Hi 208 6/ .

SRS, BN VAR B, HERE TRk . ARCECR DR, 7
S G, HEKCI 17 AT /BT, ERHURR 630, FORIELIG 38.20, AMMIGHTRE, ZVFHEN
IV HEAIIG, AT RA 35— 142 AT/ BT, 37 4%—17%, ADICASI -15 — 130 7/ i
WG L7 AT | B ACTR TR R S PR, 4M 310 974 AT /A L0715/ B, Wl 156 72/, 4
WA 130 T/ i
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[ BrAt e F 9T i 2 5 7] ¢BETTER CROPS) 3 Jii & Tl (EROEARY 2007 4E45 1 4] M4 18 1)

S B H T I 2

WEM', MWz, TR’ PRI’
(LH A RBE L AEHr, Hli2=JH 730070,
2 HRARFBE AP, HR =M 730070)

TR AR W S BF 77775 AR LT TR B, 7[R A
HL EEXTRFIR TR IR, BIRAF P FIZ T3 ad sOARIBIIE . S5 R% W], N, PO
FIK,O By #7574 10 271 5. 10 271 BiAI6 2571 Eif, FIREIRAFRY -, Zosla 4
DFIER R IR 4, SR, BRIEFIAFIEM ILEE, # =18 —31 2T, BRENEMA, #
HTHIMAEA 113 —211 75,  H J#FEA AR 5 R BEFE, BT AL
Xigia: MK PG

MK, X4 9T, 28 Ft (Cucurbitaceae) P§JJE (Citrullus) @ P4 JNF (lanatus)Fk 5% 74
JIUIE A (ssp.vulgaris) i) 1 M5 fip(var.megalasperms Linet Chao), Citrullus lanatus () H 4= 2 0 7E 3
M Kalahari Kerldofa#{viy 3 v B 5 0 X, var.megalasperms U g A k=2 H 7 =% N il 5 == — a7 AL T A,
KTHFINFMER CFIC R R W TR 2B 8E (1774), BEAA 230 2407, FIRRNAAFIR. 1H
fifi, TEMRAIVER . (RENE) 108 SERZREN; (REREY 08 “FIRERHE”; (RERE)
WCE: FRNRVERENG, fEOME R, EE, EERENT. 20E, RIS AR, B 8
FITER, HA BRIk S YRR AT IR, Ha o & AR 3 N, 29 =N R PR
mms MR SA—E &R, BEA R A M ER,

AR PR TR 3 TR AT, H7=ik 130 Z 5, A= KR+ 4 5 RuEH, 23R EF LA
fRGe = H A T 77 X, R FERF NI ARG R, BT s i)™= X, B Z B2, B R 2T
KN = B B e — 2, B T IE R A EE B By se5 77, Shitt, FRATFERME R, Hr,
i TO R BB E AT SR AL BRI ST S MR I B Y R ] R R R AR &, A H A A UL BRI
A AL SR A AR

1. #okHRD5
1.1 K% kb A

T RS R AE R P E R P R R B\ RN T K 5(38° 307 N, 1027 28
E), JE AR T B IX, ik 1385 K, AFRIKEZ) 115mm, FIRZ 7.8C, JofEl 164 K,
> 10°C WAFARBIRLZ) N 3114.7°C, FEIEY) EERMITRE . FN, BRI HZE, NE%E,

1.2 Pk

THERRURREE L, B L, R TR IR R 1,

KRB R o IEEE: JRE (5 N46%), 55 (% P,0,46%), FALH(E K,060%), Hilik
4(CuSO, - 5H,0, % Cu25%). Tkl % (FeSO,7H,0, & Fe23%). Hiidkh (MnSO,, & Mn26%).
WR%E (ZnSO,, & Zn20%),
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S AR X H AR A 7 (Y 32 ) CEBOEALY 2007 4E55 1 4 55 18 1)

1.3 it g it

R 7 4B, 4351%. OPT. OPT-N. OPT-P. OPT-K. OPT-1/2N. OPT+1/2N. CK, /NX
R 15m?, 4 3k, FEPLXAHRS, DX, I IRasH LK 2, AL 40% B, 60% 47
BITE S BEA KB, HEAURERE R — M A . 15055 T 2006 4F 04 H 30 H#%Fh, 2006 4F 09
H 05 HIgR, 43Kitr™, FEEEES T,

1.4 e J5 ik
FERl AR PRS0 A AR IS 50 R ASI AN E , FFER AT & .
F 1 Ehb AR
AHUE N P K Ca Mg S B Cu Fe Mn Zn
% 25l T+
8.2 0.15 40 3.45 140.7 17669 684 125 5.15 0.25 445 085 0.55

#2 BRI RS R (AT /)

Ab3H N PO, K,O Cu Fe Mn Zn
OPT 10 10 6 0.4 2.7 1.3 0.4
OPT -N 0 10 6 0.4 2.7 1.3 0.4
OPT -P 10 0 6 0.4 2.7 1.3 0.4
OPT -K 10 10 0 0.4 2.7 1.3 0.4
OPT -1/2N 5 10 6 0.4 2.7 1.3 0.4
OPT +1/2N 15 10 6 0.4 2.7 1.3 0.4
CK 0 0 0 0 0.0 0.0 0

2. g R AT iE
2.1 A R] B ACAL R FF I 22 55 PEIR A 52 i

MIHAFIRE G AR A S L& (83), OPTARBENY, #FRAVE R A F MR, SHEALHM
ek, BREEEIENN 151-398 2 fr, FAJNEARIENN 0.8-3.4 JEK, HTKAOE NN 13-44 4>, BTK &
HEIN5.1-14.9 %0, FHREIENM2.4-6.95¢, HAeHEhn0.07-0.15 K, i B-F A At A 34 A R KA A4
KER.

3 IR AL B R R TR A S0
HRNEE BLER BIOHH BIOHE AHE Pz i

AbF

i JEK A i 5 JEK JEK

OPT 597 11.0 69 20.9 30.4 1.74 111
OPT-N 372 9.6 47 12.6 26.7 1.62 1.05
OPT-P 293 8.8 33 8.9 27.1 1.65 1.09
OPT-K 386 9.8 47 12.4 26.8 1.67 1.07
OPT-1/2N 382 9.6 48 183 27.5 1.66 112
OPT+1/2N 446 10.2 56 15.8 28.0 1.66 1.09
CK 199 7.6 25 6.0 23.5 1.59 1.01
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[ BrAt e F 9T i 2 5 7] ¢BETTER CROPS) 3 Jii & Tl (EROEARY 2007 4E45 1 4] M4 18 1)

2.2 A [R) it N A BE XA K 77 5 5 Wil

FFEY H BN XGRS 7 (24) , OPT LB U178 A ik =ik £ 68 24 fr/HY, 5 OPT-N, OPT-
P, OPT-K ZbFHAH HLE 7 51357 26.8%, 44.8%, 32.4%, Ui HIAEH K& B /\— &I/ N1 &7 R il
FR= BT BT A : P>K>N,

Jiti SEUIE RESR ok N AR R i, (B AURE R, B A ZUIEXPH A EEA SRR, |
IR A KA 8, FE/MF T RIFHEREILE N . 10 207 N/,

A4 RFIAT AL EERT TR = B Y S

MXBINT R (AT H) BE R = =

AL | [ I TIE 5% 1%  AFIE %
OPT 68 69 67 68 a A 0 0.0
OPT-N 50 64 36 50 be AB -18 -26.8
OPT-P 39 39 36 38 c BC -31 -44.8
OPT-K 63 34 41 46 be B -22 -32.4
OPT-1/2N 53 50 53 52 bc AB -16 -24.0
OPT+1/2N 64 53 59 59 ab AB -10 -14.4
CK 21 23 23 23 d © -46 -67.1

2.3 A~ [v] it A A B XK JIN 22 55 20 i H 52 W

A SRR — 4 R AL AR AT 204 (R 5) WIAh4hie, N, PO, F1K,O i H &5
AR 10 AT TET, 10 22 7 TR 6 227 [ Fiiy (BRI OPT ALEE), FFKAY{E R =ik 5 548 241 1 H,
ERZACRA, flilaihs] 462 5T/ | .

%5 AR ER R R ZE TR H)

= P TR e 5 OPT IR
T/ i T/ i T/ i BT/ i
OPT 548 86 462 0

OPT-N 401 52 349 -113
OPT-P 302 51 251 -211
OPT-K 370 69 301 -161
OPT-1/2N 416 69 348 -114
OPT+1/2N 469 103 366 -96
CK 180 0 180 -282

Vs IRFL56 70/ A BATL6 TE/ AT SULHILT JE/ AT HIRKFS B/ AT

T 20 I
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i A N )i N N A (EROMEARY 2007 4545 1 3 M4 18 17

i T 5 AT

EFA FEE INLHFE ZEF
A RO FBHE B L EARRH 72 B & I8 230031

WHE: #102002 — 2004 —=4F [ 5[l B i o2 FESL T IR K 8 P g AL - AT i HE R . 4520 %
B, “PHEAEXT K T 0 KR Z B RIFIIESAER , HERMA Zr=E, #Rmaoiitat. 3 Fill
FE, KT AR ATERAE., BEAERIFEAE g =35 7751 47 11.9%, 15.7% #119.9%, JhAE 1%
[t41.68~6.84:1,

Xgig. Ko, P, EILTE

KRR LREAE AR E 2R S WM EY) , FAE A AR STLE T R, 5 &8 KBS
73.35%, /NE—RERAREACHIX EZR AT N2 — . I RO E - XA T 2R b2k
+, AROR SRR, TAFEREE RO AR AR, R AR B AW, AR TR ES A
G, R ABIL, BB A EORIE R R, A S R A T, R TR R A —
B, BRI AT EL, FiL, THRAREAFE AL, XS RREGEMAL, SCBA S
PR R AR LR K R R A BRI . 2002 45, FENMEAREBERT TSR (BLE Prid )& 5ot 7e B
IPNI) rREH AR GEN T, JFRE T REEIFFSWIEILHT T, BUS 7 A 30N, BURFEERAGE
mr.

1. MRt 575 .
1.1 1350 R0
RIGTE LA SFIREER £ 3647, Ul - B4, BIh4E, #%H00-20cm #2135k
A AU R — A VE AR IR IR 0T, Rk & 1,
F 1 R E AR AR
PN pH AW TR EE (Z/FT)
oK) () HK AN  BEP WS WIB 4iCu Fe %EMn 4%£Zn
2002 6.70 052 475 127 150 23.0 118 200 126 1.7 1.90
2003 6.35 1.15 586 410 7.3 846 495 305 141 107.9 1.65
2004 685 165 587 299 82 179 365 225 107 57.7 1.30

1.2 s it

RInik 6 M4bHE: (1) OPT (N,PK,, HiN, P,O, #1K,O 554, 6816 AT /H) (2) OPT—N
(3) OPT—P (4) OPT—K (5) OPT—1/3 P (6) OPT+1/3 K (%2, %3) FEHRZ, Btk —
e, PIAEHSEALE, WA R A IERMERAEMA . /XA 774 21.0, 20.0 #120.0 -
Ik, EEAR, TEMIIKAR, K TR NRE 85, f4E6 A aliEM, 9 A MaGk., H
BRI E SR 24— K AR
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[ BrAt e F 9T i 2 5 7] ¢BETTER CROPS) 3 Jii & Tl (EROEARY 2007 4E45 1 4] M4 18 1)

2. FHR 55
2.1 et R 2 AR R & rIAEH

F2WHAELERN, i AR K E R AE R AT RA RN, KESBHSHE
WIS Z, eI/, AR AN R K EE, SUrtbIRles, B iRmT T 1,

2 MEAERREA KK E R
b3 PR = 25 BRRE (1) gL HRLE 25 HREE ()
(HXK) ok 8% AReE (R/HR) (GO FKL T IRAE

OPT (CK) 79.4 15 S 669.0 56.6 16.0 226 192 20.1
OPT-N 74.4 5 5 483.0 413 155 160 135 10.3
OPT-P 72.3 3 6 4712  39.2 151 148 120 11.0
OPT-K 75.2 3 6 542.8 443 15.0 166 148 15.6

OPT-1/3P 71.7 4 S 544.8 40.3 151 152 155 18.2

OPT+1/3K 74.9 g 7 525.8 43.1 15.8 170 145 16.1

2.2 S B 384 72 2

MR ST, AL TPEREE K, R L IERD & R B TR AR L % i
SR, K AR 5k 10.7-14.5%, iRk RIS 9.7~33.8%, HiffiHg< 10.9-53.0%, 34
IR 40 5120 11.9% ., 15.79 F119.9%, ik 5% 5 10 ) 57K, MR, BEIESEAE, K
e N, AN HA AR e 21 87.3~90.3% ., 74.8~91.2% £1165.4~90.2%, 3543 5125 89.3% .,
86.5% #I1 83.4%, JE ;=R M3 .

P,O, Mk 6 /4 7 | B 4 40T 15, 14200348 4h, KT FHARMIE, 34180 TH,
NP K, 7 NP K, (™ 4.0%, Um0V AR R, Wk, KO M 6 24 /Rl k% 8 24/
B, K R B SRR R, N,PK, 7 H NP K, 7 R 877 2.1% (%£3), B, X4
B KR, BEIE (P,O,) SHIIE (K,0) FHRESHI 4 AT /i 6 AT/ Rilt, BVAIWE K44
K& R P RIK R,

2.3 Jita Fi B ) 2 5 A i 73 BT

FIMLRU, RBEEMUALES & 5 8- P B EAR , IR m KR E, IR RETHIL
Ao ~PHHEAL B A It AL A% R 39k 35.0~52.5 T/ FY, it ALY 5 ik 2.92~3.65:1; BEANIREAL
fox AR 33.3~69.7 JT/HY, Fti WAL= bl 1.68~3.49:1; BT AL X i3 37.1~95.7 7T/
T, M ETALAY =8t 3.09~6.84:1, FEJtifi] PO, 4 24T 1 BEk K,0 6 247 / Bl kAl Lyt—4 ik
PRICECE HACA G &, P B RRAR, MRk, MR 25T Akat T, 2002 451150 NAP6K6 Zh3H 5% i
FAEE, Pei el 2.68: 140 1.77:1, UEBAG L 0E, SPIL 2R mm, B A At i A RO E Bt
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i A N )i N N A (EOMEARY 2007 4545 1 3 M54 18 1Y

3 CPEEAL N R R

o omm o WRE O REE EREE e
AT HE A TAcE % INA] i dnd
2002 4E NeoPooKoo 151.5 — = = =
N,Pg.Kq, 136.8 -14.7 -9.70* -36.7 3.53
Ng,PoKso 138.2 -13.3 -8.78* -33.3 1.68
N.,PooK, 136.7 -14.8 -9.77* -37.1 3.09
NoPeoKoo 152.3 +0.8 +0.53 +2.1 2.68
NgoPooKi20 148.0 -3.5 -2.31 -8.7 1.77
2003 4 NeoPooKoo 78.9 — — — —
N,Pg.Kq, 68.9 -10.0 -12.7* -35.0 2.92
Ng,PoKso 59.0 -19.9 -25.2*%* -69.7 3.49
NgoPooKo 51.6 -27.3 -34.6** -95.7 6.84
NeoPeoKeo 69.3 -9.6 -12.2 -33.6 2.69
NgoPooKi20 80.7 +1.8 +2.3 +6.3 5.46
2004 4£ NeoPooKoo 141.5 — = = —
N,Pg.Kq, 126.5 -15.0 -10.6* -52.5 3.65
NgoPoKoo 124.4 -17.1 -12.1** -59.9 2.50
NgoPooKo 122.0 -19.5 -13.8** -68.3 4.28
NeoPeoKoo 135.6 -5.9 -4.2 -20.6 2.46
NeoPooKiz0 150.1 +8.6 +6.1 +30.1 4.62

. *2002, 2003 F1 2004 4E K EA #4519 2.50, 3.50 F13.50 7&/ A f+, N42.60, 3.00#13.60 7T/ 4 )7, PO,
> 3.30, 3.33f14.00 7t/ 43S, K,0#2.00, 2.3312.66 7t/ /)T

3. /hgk

3.1 A AR KA K AT BEA RIFIRHEER, KESBESEREENZ, IR,
PECRI R K B, SURIRMGE,

3.2 FUBEERC At A () P AR 1 R B B O BG PR, KR R 1S 7= %28 10.7%~14.5%, Jife
B AN 9.7%~33.8%, i M 10.9%~53.0%, SF-HIH =224 1 11.9% . 15.7% 1 19.9%,
15 5 2 B S K

3.3 ‘PG AL AT A SO MK Z = E, e ATn. MR =it~ 1.68~6.84:1,

EEPCN

(1] &4kiz. T30 REetsess. dunt, hERODRHE L, 1992, 17~41.
(2] 2 IR N B . e, dbat, RREHREE, 1996. 535~538.
(3] EHEK. LB IR TR OO AT. 138, 1993, 25 (1). 34~36.
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[ BrAt e F 9T i 2 5 7] ¢BETTER CROPS) 3 Jii & Tl (EROMEARY 2007 4E45 1 3] M24s 18 #

TL DT i £ ] 28 22 R i OR

Fopgl FalH RBC KBS
1 SRl R B S B, Wk I 430070,
2. PAEAR IR R 9148 BE DR B, @AE SR 4332215
3. PEBHEB DU I [ DU 5T, e B 430070

2. 1 H IR A OIS T A AL X B B 1, TR R R 2 5 3% i Y 200, 4
REH]: TERAHCE R LG GEAE, T LA B 18 R R AL 1 70 BERL, #Rm IR AR TR 2E K
1kp; MR AL A DAL I T & G FEE 2, iwE (P,Og) 9 2T | Bkt 1a Az
., 43 983.3 LT Hi; BEEWEIC/HEAIHEM, HEFXK, BRI R R GHEN. &5
Kan TR, HEWEO 23T | BT R A R, HC219.7 Tl Y, R A 4.8,

Kigia: WEHL; BEE; U R &5

REF (Lolium multiflorum) @B ERARREZREMY), SREMRIEA TR BADEETR,
AR, RS, MBS BRI, BEREE, NISMEERER, WRRAENEE.
Wl A M 2 A VR AR R 0 7 BERI IR, FETT DO IR X, MR 1 i R R AR 2
AT IR e, R, oA R 2 — Mo s, RE R
AT AL RIAT, S brl s i Hh DR R A B (RS SR . BN RAETL DO IR iR B,
KA R BB B A+ A A BRI B R ERE R — B2, N T AR R
IR A AL PR, FATETLDCP R BB it AT 1 R i 2 K H i

1. MRS
1.1 it bhkt

FE T3 62 -T2 B T 5 P LK TR A T 9 A B i KT o B 5 7
Wt AIEEE R, THEREIERINT: pH 8.1, AHUR17.8 50/ AT, HASA 112.0 25/ 5,
R0 13.3 B0 /9t WO 89.0 5L/ Tt KRGO (Tetragold) ZIEMEH,

1.2 A% %1t

iﬁ%j&sﬁ\ﬁ}ﬂ’ ﬁ\%l‘ly\j: (1) N12P0K10 (2) N12P3K10 (3) N12P6K10 (4> N12P9K10 (5> N12P12K10°
FALFEAN, P KAPBIREN, PO, KO, JERMFSH Fhrgmiki sl s, BAky. 2
JT1E . RIS =W, BHIE AT 50% (2004 47 10 /3 14 HESHBISHEAT) . PRUCIEALA (5 25% (55
1E 2005 4F 2 23 H I 3 4 30 A, BEALAIERAE— K HEEELIEHES .

FALPERL A WER, FEHLXAHRS], DAXHBY 2K x 6 K =12 FJ5K,
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TLPOT- B 0 BB 2 Bt R (EOMEARY 2007 4545 1 3 M54 18 1Y

1.3 H ] E B

5T 2004 42 10 A 14 HIF 4R, 200544 H 27 HE5W, FEIRKIT 46 H i H EAC I Fh, Efha
1.67 24 1w, #&MI7ANHEE. 200542 H 23 HEE 1 BHIAAE (FREIAL). 200543 H 9 HE 1
UOME], 3 A 30 HER 2 WIBHEAAE, 4 H 27 HEE 2 RXIHE,

1.4 53 Bl &

20054F 3 A 5 HEUFFAER L R/ BE, R, MREL SRR R SE A K dighs, Hrpakint
TR = S < B, I AR TR R R A

TSR TR - AR RN S0 2R ) R ST T E

2. &R 500
2.1 Tl TP 5 ke A 5 A K

%1 CEREN, TEAET IR SR F G R BEIE AT DUR SR A R R MR, R T A S
$6b, TIRTRARRI RO A, BEEBEIE AR AORIN, A EER. M BRI, Tkt
BRI K R J6 T B ISR IR RO ke 5, SRKERE (P,) ALFEAIML, Hisk (P,O.) 3. 6. 9N
12 A1 RT, MR A-BIEHN 7.8 JEK . 9.7 B, 12.9 Bk, 13.1JE¥K, MR N 24.8%-41.6%, 4)BE
B, BARRIM 80 R B R T AR B 3 R 23 1 2 10.0%-26.7% . 1.4%-10.6% . 35.3%-80.7%, Vi BH#E
LG P B A B B A 2

F 1 BRACH R R R A KR

e I BERL 7N FARR 4L R F T AR
(AN 1F7K) (JEK) (" 14%) (T JEK)
P, 3571 £ 329 b 315+ 6.1b 35+ 03a 142 +41c
P, 3929 + 410 ab 39.3 +6.2a 3.6 + 0.3a 19.2 =+ 3.5 bc
P 4379 + 192 a 412 +2.0a 39+ 0.2a 205 £ 1.7ab
P, 4442 + 404 a 444 + 2.7 a 3.8 +03a 257 £ 2.7a
P, 4525 + 623 a 446 £ 45a 3.6 £0.3a 243 + 4.7 ab

e SRR FEERAE P < 0.05 K F FEREXES (FH)

2.2 TN o0 BB 2 R B i 5 i)

PPN 61 iy B 5 e g = B ) S5 PR B W P P B A T R PR IR 2, EL3AE Py /KPR 31 B v
B, KPR EI = S3- T BN, 72T R R, R IER AR FiE A, e (P,O,) 94
JTIETE N, BEREE RS E v IE S mmie s, k3, 6 f19 AT/ Eahltl P, b B~
5.2%, 14.0% #122.8%, P, 3p=RUR AR, P, AP, B8 REr &, i EE R LA w0y
FERCR . MR B 9 AT/ E SR R B R R R RS, P, 5 P AR
EEENER, A TR, WIHREREXEHENHES —EWRE, SdEEH&ENTEE
HE 7 = A A ARIVE
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[ BrAt e F 9T i 2 5 7] ¢BETTER CROPS) 3 Jii & Tl (EROEARY 2007 4E45 1 4] M4 18 1)

®2 WHEMEXTREZRTEREN (AT )

b3 5 1 YOSk 5 2 ik B
P, 486.0 2756.7 b 3242.8 ¢
P, 640.7 bc 2770.7b 3411.2 be
P, 765.3 ab 2930.7 a 3695.7 ab
P, 934.7 a 3048.7 a 3983.3 a
P 876.7 ab 2957.3 a 3833.3a

2.3 WAL 00 38 2 B2 B A RO 52 )

SRR TR, RIS AL AT A B R B v T R (955 55 AN, (B ai
ARETEIRIL, Herh ABERE (P,05) 9 23 v 1 F it AR By , 6 RAIR A 22 B e ) — 2 B A AL 22—
FIG TSGR, SR I B WA X S 2 R e A A Foaa At BT ARRAL R BLE

F3 WAL B R R AT GRS R

o /\i%ﬁf‘: i?ﬂllﬁ_t_/\ @éﬂﬂiﬂﬂj&/\ iﬂﬂ%z’?#& ﬁjﬂ“i‘ﬂ I
(AT 1) Ot/ E) ¢t/ E) A=) Ot/ =)
P, — — — — — —
P, 168.5 63.2 7.0 8.4 47.8 4.1
P, 453.0 169.9 14.0 22.7 133.2 4.6
P, 740.7 277.8 21.0 37.0 219.7 4.8
P 590.7 221.5 28.0 29.5 164.0 3.9

12
E: 2005 4F i3 WEIREG (4% 0 280 JT /I, 16y P,O, ik 2.33 78/ AT FEMAE 7.5 5T/ AT, 20 )T BREZ Y
HE1RTREAE, SIaRERNME 0.375 T/ Afr, HAJTHEF 5 %1% 0.05 T,

3. &k

TELDCP RIS R0, BRI 0 PR R A KO W B eV R, TERERE (P,O) 9 2T/
FTLAPY, A2 BbRims MR WAL B RSP . 22 R A B A = AR, ik 3, 6419 2
T TR B LR b B 7= 5.2% , 14.0% F122.8%, 138 B & J5 1 BB AT =5 = A AR A
PR PRI RARAL AT A AL AR T DRI 7 S i T A PR 55 95 ARSI, (B AT (BRI, e (P,O;) 9
KT A R, AT 219.7 ST/ H .

753K

[1] figtEs, BEE B, R BRACAIA POERYE T3 b4 A4 B v A K s i [J]. Wil K2
22411999, 25(1): 19-22

[2] &80, FRBr, RAOCE. BEFFIEXT R R AT R i s [J]. KAk, 2003, 23(2): 58-
59



BT SR B KRR P it X 8 5 R A S ) (EROMEARY 2007 4545 1 3 M4 18 17

JCAR T D R A R Pt A X 5% 57 7 e )2 i
/3 A4 AR IGR DL B2
' RAAE? X B K
Lo U A AT ERE R BF ST s 610066
2. MR W M

WE: X BT R 5 SR IR A B K0 I8, 722 ] TG 4 3 s
S PERA T, RIATOVIHERI . B, #7, F5FIEEIE8 NMEPERI D He i, WF oA A JERIZH &
X B e i A A aa B . (IR RFE ] ToPLIERIA, W, FF. HERIFS T30 Tt X 5
S FIZ R e IR A, AP AL PR = 1600 23 /1| BT, I 400 Jo! s A il RUHEAL PRI
771330 271 Hi, #HEIFEREITZ460 T0: ASliE, HERES IR AP I 2 400~1100 237/
i, MY 150~420 i¢/ 5,
K. T FEE; P WEUKRE L AR

PR EE T AFRIE R, G- LAmE () 22—, ZlEXMmEEL, A 14
AR, 200 ZANFD, FAERMERAR 64.5 T, 5 150 M, FHEEESE 110 ZT70E, Hpgg s
FAEREIAR 8 T2/, F EA 24.8 TN, KEILOR, RIESFFETERAR—BEMRE. 5
A, AR RS 50-75 AT I H, P,0, 30-40 )T/ F, K,040-60 AJ7/H, . W&
TCRMRAM , ARG S =M OB A, A% X IR, B A TR,
R AN o A A - I VR E AYSCRE R, AR X AT I B P A X B 87 &, 0572
i FSEMEAT TO9E, DAl F I s S5 A Y & B AL SR LB M Hs o

1. #kH575
I o

AR IR AR R B AR KRS L, BIEFRSIRIL A RN, B YL 2.92%, &R
0.171%, 4:%0.078%, 44§ 1.12%, #AA. WM 5510 128.8, 58.16, 95.56 23/ AT, &R
HAR. BRI ER ., R, pHE N 541,

1.2 R8st

(F1W27)

I 8 b, —RES, /DX 24 FJ5K, FEVLHES, B, #0. 85, ASAEARIRAL — Kt
A, RACTRAL 28 8 AR 1 40%, wH1EAE40%, [ HIBAL20%, H A% T 20054 11 F ~2006
43 AT, BHEHAE 36.6 x 36.6 JHK,

1.3 5%
RGBT s A KA R, FUIERRE, IS RS, AAE &L (ingEkr™), HeH
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[ BrAt e F 9T i 2 5 7] ¢BETTER CROPS) 3 Jii & Tl (EROEARY 2007 4E45 1 4] M4 18 1)

AV PR 7 4 00 2 P e 2R, IR BRI B A I A AR . ORI e B8 S P B

2. giRTNbHE
2.1 1y i AT 5% 57 7= 5 () 5 il

(F2W27)

PR AL X 55 S B RO . RS EEE SRR A AL (OPT) M EiRm, WH & &S
12405/ 7y, PPN EFRIFE—REFRERE T, AFCLAE (OPT-K) iy E&(k, £1° 10.8 1/
H, 5P AC AL FEAR L AE R0 1600 28T, ARXHIG™ 13.0%, ZRthii® . REANRFH KE
FRBERRA T, AHIEALALEE (OPT-N) fy7=&oy 111/ fy, A H-P- Bt AL AL B 1330 24 v/ 7,
FAXF U 10.7%, EFi R, SRRV AR G IRIEIGN T, ANHEEE D B AL il AL
(OPT-P, OPT-1/2P) 5-P-Hrifit AbBEAH HLIsi™ 73 1117 A1 1167 24 v/ B, I8 I8 HRA T 9.0%,
ZE 58 5% S E K- BRI E IR 58 5 B I AN TR RS FR n B AR, Atid5403E (OPT-Ca)
5V AL AL BEAR HORE G £ 400 24T, IR N 3.3%; AHEEEALEE (OPT-Mg) 8™ g & T A
EAGAL TR, 297 900 227 /s it adrivas, OPT-Ca, OPT-Mg Ab3 -5~ AL AL 2 )= & 22 5 A

2.2 1y i AE T % 5 22 7 20 i 1 53 Wil

(%3 I 38 7i1)

MIRIEH) B A TSR R E , PHREAE AL BER FE A R, 154643 T8/ . AHEFTIEALEERY
MIEAIE AR, 940357/, HEFEICARERZ 600 5T, OPT-N, OPT-1/2P I OPT+K AL HHf)
FREAIEM Y, 2994180 T/ &, 5-PHriEAE AL A HL sl 460 7T/ /s ATEBRAE AL BB 427 JC/ H .
NHEES . ERTISIRE AR BN, 4350 147 F1363 5T/ F, OPT-NALBEAY™ i /A L&, 15 16.
1; 7 OPT+K ALBREG H / $A HdeAl, (U 12.1; W [RIAHZE 4, X U6 B A AL S Fhvie 28 i A 32 MO
K, AEHRAALRHIE 258 A, BT R .

3. /e

PR AE X B S 7 R A D ARt SRR K . B 3 A AT I R UK 85 5 0 7 R PR 56
—REFERHE T, HEKOIAR, BRETE= (L, PRICRW, BXEFH BT
R BEEITRAR, MHBRCRES TS5, A% I8 F N BEMAT 0, XA 15 A
B S, REEMACT 80 NPKMg,

%K

[1] /M5, P AR 5= B AT A T S M A], Stk AR 2. P Rt X AR~ e FE -5 35
ERIWIFEIC]. B PRk, 2006, 196~203

[2] KAEESE. A FALRHE A5 = A R 2. T e24R[J]. 2005, 42(2): 652~660

[3] &4, P AL s 5 S AN A TR RV I 7. BRAE -5 B AELJ]. 2004, 19(6): 72~73

[4] &5 AREGIEERES 5 ERIAEROAS. 2RI #@i[J]. 2002, 8 (3): 52~53
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= m i A A TR A B A I Y (EROMEARY 2007 4545 1 3 M4 18 17

Z P e B e 3R g 1 Al A B AL IR B 5T

oM AHALE K % BRWr
A REBBE R IR  IR 5P (650205)

WE. HETHD TR AR EAE ST T =4, s
B, RIS S ERETIHP AR, TR N 2 5 e 55
H, XTSI FIFIIN, PO, KO JHRAIEA L7 BT, 9 45
STl BIAIO 2T B,
TERREITE RN T JE B GBI A i I AT, B 5 547 T2 TV , 7 T PR ) F
TR T LA,
R FHTH E B

THERTER O A E RN, £E I L300 0, &8 &Y 1002
JTo AEEGRFE T, T — B NKADEL, (Ui P AL, SA7E 448 DA 2 B AR A5 HE
Fith, 456 T FERIEER, BERBRUF R M I E R L /KT SRE R I 4 IR LI BE Sy, R
AT IR, S MEASSCE B IR T AN ) 97 208 BN 2 5 A 7 o™ S A SR ST

L. BHRHR T
FHREY b . #5315
. KR L, Pt g R R 1,

F 1 Al et (ASHE)
pH OM Ca Mg K NH P 8 B Cu Fe Mn  Zn

4

05

(%) (Z3 /)
1. OPT(N2P2K2) 55 21 5114 123 270 176 82 2864 19 80 797 66 75
2. OPT-N 58 22 4691 808 63 263 99 3006 18 141 435 74 39
3. OPT-P 59 20 4527 581 82 161 105 2572 17 139 411 60 12
4. OPT-K 65 22 1601 667 47 153 254 2920 17 161 835 3.7 85
5. N1P2K2 59 23 5543 550 117 223 103 3016 17 193 186.1 158 5.0
6. N3P2K2 54 14 4992 629 117 223 141 1051 22 133 322 214 45
7. N2P1K2 57 19 4122 320 90 176 87 2354 16 20 335 35 24
8. N2P3K2 61 20 5729 842 78 486 75 1410 19 184 679 54 320
9. N2P2K1 58 21 3944 759 113 153 75 1381 19 07 90 7.7 42
10. N2P2K3 65 29 3513 69 172 108 174 1220 09 39 784 65 19

FH B) G AL A5 10 M40 BE, PUykESE, FESLIKAHES], PNXTEAR 17.5 F0K, EMAERE
25000 fx / Fy. iXER T ILE 2,
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[ BrAE ) E 9T 2 51T (BETTER CROPS) 1 3 %) (EROMEARY 2007 4E45 1 3 4 18 17

#2 wURROEEIT (A7 /H)

SE N P,O. K,0
1. OPT(N2P2K2) 4 9 9
2. OPT-N 0 9 9
3. OPT-P 4 0 9
4. OPT-K 4 9 0
5. N1P2K2 2 9 9
6. N3P2K2 6 9 9
7. N2P1K2 4 5 9
8. N2P3K2 4 13 9
9. N2P2K1 4 9 5
10. N2P2K3 4 9 13
(: BEUIEENRA . IR (N4B%), FULH (K,060%), w5 (P,0,17%))
2. REE R G0 b
2.1 3 A B E P g m (MK 3)
23 FROTATE BN R AR
OB FoR ()T 1 H) brifEZE 5% .3 /KT 1% # 2 KF
1. OPT(N2P2K2) 296.7 11.2 ab A
2. OPT-N 275.0 7.8 b AB
3. OPT-P 185.8 10.0 d D
4. OPT-K 168.3 13.6 d D
5. N1P2K2 285.4 11.8 ab A
6. N3P2K2 294.6 18.3 ab A
7. N2P1K2 241.3 17.0 c BC
8. N2P3K2 226.3 28.1 c C
9. N2P2K1 239.6 21.0 c C
10. N2P2K3 304.2 17.8 a A

MR 45 5 N BRSO g o o = s e v A Y, NAR R 5 AN X 2 2 35 P ORI B, 24
ZA G AN P B KL, X4 = s f SR 1 58 . AR/ X it A AR BE A2 OPT(N2P2K2), OPT-
N. N1P2K2, N3P2K2, N2P2K3 FiitBJL-FAEF—=&/KF, A—EZER, HERAHE, Rt
W2 T2 — R 370 PK AR BIBUR Y & PKAEY), TR EAYEA S BA HRBEINVER, TN LR
TR BAAAR A, R RAEY, F—SiK/ NN A KERREWHEL T, b
—E R KB A B R = 3R
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= m i A A TR A B A I Y (EROMEARY 2007 4545 1 3 M4 18 17

2.2 e Vi E E b 1 & BT R ST

FRAE AR I R/ NS R 240 P 28 FLAE P4 A g e AT, TEANIRI IR oA YY)
FEREALFE A, $ A 7= S 2 A R 22 0 . REFENIEP ., KRB/ N A AR KRR T4
Jiti 7 P.KAEATALER, (H T 7= 8 A B Mgl A B i R R R AIG, IR gs R BR, FEFRsr P B, 4%
ATE PR AR AR TS AL BE S OPT(N2P2K2),

T4 BEZTRGR AR

Ab3 [ FE BTA HHA tt OPT

(&7 1H) Ot/ H) (c/H) Ot/ H) +%

1. OPT(N2P2K2) 296.7 593.3 98.7 494.7 —
2. OPT-N 275.0 550.0 81.3 468.7 -5.24
3. OPT-P 185.8 371.7 66.9 304.8 -38.39
4. OPTK 168.3 336.7 49.2 287.5 -41.88
5. N1P2K2 285.4 570.8 90.0 480.9 -2.79
6. N3P2K2 294.6 589.2 107.4 481.8 -2.60
7. N2P1K2 241.3 4825 84.5 398.0 -19.55
8. N2P3K2 226.3 4525 112.8 339.7 -31.32
9. N2P2K1 239.6 479.2 76.7 402.5 -18.63
10. N2P2K3 304.2 608.3 120.7 487.7 -1.42

e |E: 2070/ 275 JRE: 270/ AFrs SALE: 3.370/ a1 il BERRES: 0.6 T/ AT

2.3 Fr 50T fiin 4 BHGS e ST A AE it J5T D 52 )
"S5 EWEEIFM LR

Qb3 EHJE % M % KL &9 %
1. OPT(N2P2K2) 31.76 3.05 56.93
2. OPT-N 29.83 2.99 51.28
3. OPT-P 30.55 2.92 51.09
4. OPT-K 30.72 2.92 53.21
5. N1P2K2 30.34 3.01 54.74
6. N3P2K2 32.49 2.98 56.46
7. N2P1K2 31.4 2.89 55.78
8. N2P3K2 31.9 2.99 55.8
9. N2P2K1 31.49 2.94 55.45
10. N2P2K3 32.0 2.99 56.92

IR AR A UR E T F R RCR b, W &R E TR TR I 2 R A (36 5),, 1
AL AN R F7 53R B A AR/ X 2 R I ) AL A S e A Rt T AR e FE PKOT R (L AN AL AN
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[ BrAt e F 9T i 2 5 7] ¢BETTER CROPS) 3 Jii & Tl (EROEARY 2007 4E45 1 4] M4 18 1)

PKAEAYIR IR AL ER /N, Z GSCRFE i i PR I oo R R . LR R, AR . BROKAL &4 22 it ot
TRPRER B AR T PK TR AR Bt i 2= PKAE A AL 2E,

3. /hek

3.1 EWEEI M EHE MR CELSHT T =4 AT E R TSR DRSS R WA, 2
oI/ NX A4 NPK S S 70 SR T R vFRgIG SUE, Fr b B/ NX 435 PK & &R I FHEKF-, H
IR ZE SRR, NAC RIS AR 24 2 2 B SR W R AR, & B A PKACXT & B B .
[FIHRER LR AR, FE— 2 AR & KERUK RO T, ARSI — R B K LA B i
FERIR

3.2 TERRFRG B, IR B 22 57 W S AN PRS0 AL PRI 52, %) 2
EHCk RN, PO, KO B2 4 AT 1 H, 9 AT/ Ef9 27/ H,

3.3 - E A A TR AR ERNTER T, 15 PKOTRBY A 2 sk PK LA # T, &
TR TR,

(4234 7))
3 CPAAL GBS S 2 U AL 1
Jhszl g ®A s AR i E N
(Afr 1H) (JC/H) (Jt/H) (Jt/H)
NPKCaMg
(OPT) 12456 339.6 4982 4643 14.67
OPT-N 11122 277.0 4449 4172 16.06
OPT-P 11339 319.6 4536 4216 14.19
OPT-K 10855 306.6 4342 4035 14.16
OPT+K 11372 376.3 4549 4173 12.09
OPT-Ca 12039 319.6 4816 4496 15.07
OPT-Mg 11539 335.6 4616 4280 13.75
OPT-1/2P 11289 329.6 4516 4186 13.70

ik FESACIRILRAIR T, RAFMEA, HPIRFK2.070/ A7, AWK 0.44 50/ ~ ), S 2.15c/
NI, BAKO02I AT, LKGEREE 4.5 T/ AT, WREFTEN 0458/ A, R MRS A AR 200 7T
i, IR ASA
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-t A X 8 B it Y 52 ) CREROEALY 2007 4555 11 S 575 18 1)

S G LS W 2 5 5 P B

FHE ATAIE R W B
Z P A R BB A MV 30 358 5% TR T 58 B

B W FHE TR B EY, 5 R E e B EEA R 2 — . B TEe B
IS, R TN, P K R A= R Rl F R, SERE], Rk
N, P K R XTI Rl 4 ARG B, NPK RO SHIER= g mdek, H
T HND P K, NPK HIHZ XU BB AR A, N F 5 Z XTI T A, H
KKK, TP BRI D, IR AR EAFE JyN2P2K2 (FIN, P,O,. K,0 44/%20. 15
FIL5 AP r), AbFE o & FENPK B (0] B 2 45 %, 35 WP BRI 285 32, I ]
OG0 A A 4 0 7 0 1 2 5 R W DR A RIS R B 1 T KL B,

KA. WV TR % P

miE (Coffea L.) }2#§5A} (Rubiaceae) iimk/E(Coffea) 24 M ARHEABUNMIA, 2 —FE
BRI TR, MR = RUOR 2 B MIMERRVEPORE SN, 3R] SREEOIERAT N o B ERRGA H]
VERRIAFR] . ARG, Meag ARG, SMR B R SR A RT R EDR SRR TS B kR E% £ A 2000
ZAEPIL, mEEGIRINEA 100 Z4ER P, WA TEBIUMIINEZ = 8R A, =ibE Cfss 77
E NI EFHAL, = r MR RA B, MEER R B R, SRS A BRIz B R B SR A
TR T 2= Bt R kA, Tl B M T 3 5 0 A I v )

HAET, ENAMTIMEAE R, PR AL B EA DI GE . (22 sk At —E R —f
BAE DT, A REH, AL AR BT IGE AR D . B AT B S L AR,
MR FE AR 2 —, R AR ERE R IEZ —, AEE e = A e Bt T
HEPEFREALHT T, A FESRTRN, P, K)EC EEXTIIHER AP EAR . st 7 BN 5 ke Y 52
SEEAREHIIHE KR ESPRDL, EEMEIN, P K IIMER A B2, RAERITRCLLD], &
HAHEAL R, PP R AR, HOMIMERl & B AAL R TR .

1. MRS58
1.1 i i AE Y

5T 2005 11 B AE = BB e B AR 1] £ SRR i O e, a4k 1500 oK, ALl Mk i
hyP3, FPAESEEEE R 340 bk / H . TIERAUNIRAEE, Bk, BEles, HEEFRRLIE L (ASI
W) o FE AT AR RN, M TR S BRI TR, B AL B A S R A BEANEE DATH B R
OB e A 7= A BR

# 1 R RN

ReGHAE  pH OM. Ca Mg K N P S B Cu Fe Mn Zn

(%) (ZF /)
W 495 1.75 865.8 41.3 117.3 71.0 29.7 1585 1.7 04 824 121 04
I A 400.81215 782 50 12 12 02 1 10 5 2

e IR B O SR E
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[ BrAt e F 9T i 2 5 7] ¢BETTER CROPS) 3 Jii & Tl (EROEARY 2007 4E45 1 4] M4 18 1)

1.2 W5 % it

RIE 10 b BE, (PRI IR F e AR 2) 4RES, FMPLHES, /NXHEFL 66 7K, i
IR AIRER , BEAE RS I RS , SR A SR, BEIE AL ER(Zn 48%), EEE ARRREE (MgO
28%),

#F2 AWt RRIAC R R & (AT THE)
Qb T N PO, K,0 MgO Zn
OPT(N2P2K2) 20 15 15 2 0.27
OPT-N 0 15 15 2 0.27
OPT-P 20 0 15 2 0.27
OPT-K 20 15 0 2 0.27
N1P2K2 15 15 15 2 0.27
N3P2K2 25 15 15 2 0.27
N2P1K2 20 10 15 2 0.27
N2P3K2 20 20 15 2 0.27
N2P2K1 20 15 10 2 0.27
N2P2K3 20 15 20 2 0.27
1.3 Jiw e J7 1 S b R 4R

TEAE 7 ¥R A At , e LS P Pl T 0 el A 20 JEEOK AR T2 20 JHORIRRIE, R HERHS 273
TEVAN, P R

FEACHTE]: 200545 7 19 H(—KEMEIRAE) 5 R TE]. 20054F 11 5 23 H; 2005412 A 29
H; 200642 A6 H,

2. &R 57HE
2.1 N, P, KA[E 2 A BT mnm A= P kR 0 52 mi
73 NPKOR[FEIALHELR Z PR E 2

bR PR K ZHEK  REEK Atk EERENE (A7)
1 OPT (N2P2K2) 203.4 2.54 184 10 0.162
2 OPT-N 186.3 2.18 155 10 0.144
3 OPT-P 187.1 221 159 10 0.148
4 OPT-K 188.5 2.20 156 10 0.146
5 NI1P2K2 190.3 2.43 162 10 0.150
6 N3P2K2 209.8 2.56 201 10 0.156
7 N2P1K2 194.6 2.32 171 10 0.152
8 N2P3K2 197.4 2.30 173 10 0.157
9 N2P2K1 189.4 2.25 175 10 0.149
10 N2P2K3 2155 2.55 188 10 0.162

40



Yt e A = D ot S 5 0 CREROEALY 2007 4555 11 S 575 18 1)

ST AR AR, A MBS B HERE A N2P2K3 > N3P2K2 > OPT(N2P2K2) > N2P3K2 > N2P1K2
> N1P2K2 > N2P2K1 > OPT-K > OPT-P >OPT-N,

AR A M 402 N3P2K2 > OPT(N2P2K2) > N2P2K3 > N2P1K2, OPT-K > OPT-P >
OPT-N > N3P2K2, N2P2K1> N2P3K2,

M A B/ NHER A . N3P2K2> N2P2K3 > OPT(N2P2K2) > N2P2K1 > N2P3K2 > N2P1K2 >
N1P2K2 >OPT-K > OPT-P > OPT-N >,

e 5 M EE B HET Sk OPT(N2P2K2)=N2P2K3 > N2P3K2> N3P2K2 > N2P1K2 > N1P2K2>
N2P2K1 > OPT-P >OPT-K > OPT-N ,

MIMERZEHE . REER RS, EEREREMN, P K &G B A X, o OPT-N A&
PEXFUMMERR R . ZEAE AR AN SR TR E SRR, OPT-P ALFIXFIMEk = . 2540, sz, (2
X SR R E SN /N T OPT-K L2,

LA IR IR ZIEPORE , OPT(N2P2K2), N2P2K3 1 N3P2K2 X =AMk Hil HUALhf AL
H,

22N, P KAS[E] 5 AEE Ee % um i i 53 A8 52 i
2.2.1 N, P, KASR]H A GRS 0™ )53 37 53 R 5 i

F 4  NPKOR[FEALFRMIME S A 20 Bs i & &

b3 N (%) P(%) K(%) S(%) Mg(%)
OPT(N2P2K2) 3.461 0.76 2.45 0.454 0.31
OPT-N 3.121 0.63 2.37 0.312 0.19
OPT-P 3.345 0.57 2.39 0.325 0.21
OPT-K 3.356 0.70 2.15 0.327 0.23
N1P2K2 3.341 0.73 2.43 0.416 0.23
N3P2K2 3.527 0.76 2.48 0.455 0.25
N2P1K2 3.349 0.72 2.30 0.423 0.26
N2P3K2 3.438 0.79 2.44 0.455 0.29
N2P2K1 3.382 0.72 2.33 0.422 0.21
N2P2K3 3.471 0.77 2.49 0.454 0.30

MASIF AL BRI HE L A& N &k, N AR SEFNIME S S N S RUEFH K K R . W N3P2K2 4bH Y
WIE L& N B, 58T 3.527%, 1iJc N AR OPT-N ABEIME & & N E&HAIL, HA 3.121%,
N1P2K2 4bH g & N AR, HA 3.341%, N2 AbBHINME & & N &K T N1IP2K2 4h# i /T N3P2K2
AR, e P AN KA AL BRI EE SR A N S A 5o, (HIC RS RR AN B R G N B2, B AT 2
e N E3EE, N3P2K2, N2P2K3 1 OPT(N2P2K2) = ANah P2 Wi i Ab 24

MAFALBRIEE L & P kA, P AR EFIHEZ F & P B EIIEF K KR, W N2P3K2 4k
FRAGINMEE & P A, i8%] 7 0.79%, TJc P AER) OPT-P ARFRFINMEE & P Bk, A 0.57%,
N2P1K2 fh B & P 8 ik, R 0.72%, #HER: OPT-N AT OPT-K ALBE, P2 Hy45-A b HEI]
MET & P &R T N2P1K2 Zb BT /NT N2P3K2 b3, OPT-N b3 OPT-K AbBE i ME =) & P &
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WARME, 2r51S2 0.63% #110.70%, NFIKXF P RISHEA BE A, FFa Ve A ITER N X H
AR, [XMIHEE 4 P &%, N2P3K2, N2P2K3. OPT(N2P2K2)H1 N3P2K2 Y4~ ibHi 12 H
BRI AL HE

MASF AL BRI EE L A K kA, KAE A ERIHEZ & K B2 IEF K KR, W N2P2KS 4k
FRAOUINME S K 2, 18317 2.49%, 1 Jc K AERY OPT-K AbFRAGIIMESZ & K 54K, HA 2.15%,
N2P2K1 Zb P& K B LA, A 2.33%, OPT-N 4b3#A1 OPT-P AbHE sl & & K =A%, 4>
H2 2.37% F12.39%, NFIP XK@ R 20, BAMME S & K&k A, N2P2K3, N3P2K2
A1 OPT(N2P2K2) = /M HiL i FL A i R AL B,

MASF AL FRIEE S 4 S 3k F, N3P2K2, N2P3K2., OPT(N2P2K2)H1 N2P2K3 4~ 4b i s
MES & S B, & Mg 42 OPT(N2P2K2), N2P2K3 il N2P3K2 =/ Mib Bl f . OPT-N. OPT-
P A1 OPT-K = ANbHRII M & S A Mg &7 FL AR, FEA2 OPT-N AL & S, Mg &2/ (%A, N
JLEAT S Fl Mg JCER TE M MEA: i AR 35 R S K

ZEA LA EZER T, SURNFEACERME G E B R SR S, SRR 2 OPT(N2P2K2)
FMIN2P2K3, #AJ5/2 N3P2K2 b3, N2P3K2 4h3, YERMMIMEE = =ZF M N, P, K, NR5Z X
HEZ h EEA RSB SRR, HICh K, 1 P AN,

2.2.2 N, P, KA[R]H A B e v SRR R A 13 5T & 52 1053 i

# 5 IR NPK AT 7 e I ME 2 A G B R 2 9 o R Y 5

b3 HER (%) HH (%)
1 OPT(N2P2K2) 0.256 13.85
2 OPT-N 0.181 12.11
3 OPT-P 0.185 12.87
4 OPT-K 0.185 12.89
5 N1P2K2 0.194 12.99
6 N3P2K2 0.259 13.96
7 N2P1K2 0.189 13.08
8 N2P3K2 0.258 13.84
9 N2P2K1 0.190 13.11
10 N2P2K3 0.259 13.85

MFE S AT, AFERIRAC X = M= P R, A B R A ., X+ Ae
Hr, HHtN3P2K2, N2P2K3, N2P3K2 Fl OPT(N2P2K2) [ A~ b 3 4 il ME 02 2 B R AN 25 1 5 £ B 3 3%
5 1M OPT-N, OPT-P 1 OPT-K =AN4b B f il & 2 B R A 2 1 o & B AARAR, Hor OPT-N AL B
FEMRGERA0.181%, ERFEEAA 12.11%, KFHARME. NITERIMIHEEEE A & H A
WA SN HU eI, RV R R 2 1 B 5 B Tt N ST s o, o EL 3 K 22 EE A it P Y2
AL — S, OHIE AN R E AP PR AE R — 2

LR LA SR, AMIMEZ A E 2R BR sy . RERMER RS ERE, N3P2K2, N2P2K3,
N2P3K2 #l OPT(N2P2K2) >4 R F I 5 ft S e o N gk Z XU S A R i e K, O K
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[Naibb-2UEY RS K TN

2.3 N, P, KA[] = A bt o r= & i 52 m

MIHEEF= & A (£6), N, PAIKRRIE S =& A8 K, 27 2EM, OPT-N, OPT-
P, OPT-K =ANb B Eg = &R R A%, Hd OPT-N =& < OPT-P j=#& < OPT-K j=#&, —Ab3ify™=
wEEFRE, AT S, NASZ XM= 225k, P, &g K, N1IP2K2, N2P1K2,
N2P2K1 b3l =& Jfa T &AL B h EKF, H=FZEF AR, OPT(N2P2K2) 4 HE ) /™ & /2 i i
H AL FRRG = 8K T OPT 0.18% ~24.71%, N3P2K2 . N2P3K2 fIN2P2K3 =M b BRE = 8 L i i
SGiit BRI P R O R E R E R . FEOPT AL N, P, K HERYEAE b, $INHAE—FFR5,
IR 7 8 ST AN I B B AR, oI AT ™= &, 3402 M = it A 2 T K 9% 32 A 2 AR %
WEEE G Jen) f kR, OPT(N2P2K2) 4 HLE e AL 1L

#6 K[ NPKALEE M= &4

b e BERT S fEa

(A7 1) 5% 1% LI, (%)
1 OPT(N2P2K2) 2095.7 a A 0.00
2 OPT-N 1577.8 e E -24.71
3 OPT-P 1700.3 d D -18.87
4 OPT-K 1824.9 c C -12.92
5 N1P2K2 1953.0 b B -6.81
6 N3P2K2 2092.0 a A -0.18
7 N2P1K2 1920.5 b B -8.36
8 N2P3K2 2089.1 a A -0.32
9 N2P2K1 1916.6 b B -8.55
10 N2P2K3 2091.4 a A -0.21

2.4 N, P, KA 2 Ffc B ok ok 25 5% 20 45 i 52 Wi

(F7WTFI)

T X RS AT P B AR R R, ¥ 28T A% i B s 1) A2 OPT(N2P2K2) b # , At AR HE 1 22 555K
#ii [t OPT £ 0.73% —23.38%, HAbALFEA i M s EIMI A : N2P3K2, N2P2K3, N3P2K2, N1P2K2,
N2P2K1, N2P1K2, OPT-K, OPT-P, fmZE#zikbH ly OPT-N 4b#, MFEH AR PAE H, PARAERL
7l OPT(N2P2K2) 4bH Jy 3, N2P3K2, N2P2K3, N3P2K2 m ok AR, (HH=EF &35
i #R L OPT(N2P2K2) AL PRI,

3. &5k

WL AAE LR AT, WA R A BEMIMER P U R (bR, 28, RE RIS FTRiE) Al
IR SR S B R AR F AT SRR A, N3P2K2, N2P2K3, N2P3K2 71 OPT(N2P2K2)
PO A AL PEAR 2 LB DAL AL R . N Bk = XP I ot B S MoK, LU K T P RS SEIRAR X B/ o Xl
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7= B Y S 2 N >P>K

o AIIHEF= 8t WIMERC A (BRI BT IRAIR 28 M 2R 5 5 08, HA OPT(N2P2K2) 4 iR
PEALRIBCEE . OPT(N2P2K2)ALHE iy & L H A AL Py, Hevg 2 57 3l HEHA AL B 22 s s . OPT
(N2P2K2)4E 3 (RPN 20 A )7 1 Hi. P,O 15 )7 [ Hi. K,O 15 287 /i) BT EEA (AT DABSGE Mk
i, REIIMEE AT, SR RO, ELRT DA B I AR R AL T S P s md e AL
TE A SRR B M PR AT A RS, RISt AL A B, a] AZRAS WA e = A

7 R[E NPKAEFRIIHEZ 520k 2 A

= TN R
e e/ B) o G + OPT%

1 OPT(N2P2K2) 31435 193.1 2950.4 0.00

2 OPT-N 2366.7 106.2 2260.5 -23.38

3 OPT-P 2550.4 157.8 2392.6 -18.91

4 OPT-K 2737.4 138.1 2599.3 -11.90

5 N1P2K2 2929.5 171.4 2758.1 -6.52

6 N3P2K2 3137.9 214.9 2923.1 -0.93

7 N2P1K2 2880.7 181.3 2699.3 -8.51

8 N2P3K2 3133.6 204.9 2928.8 -0.73

9 N2P2K1 2874.9 174.8 2700.1 -8.49

10 N2P2K3 3137.1 211.4 2925.6 -0.84

e BEMIMER. 1550/ AFF RE: 205t/ A S 2250/ AF A BERES: 0470/ A
Gk 2070/ A RAMAEE: 2870/ A

B2 K «
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[LiNEa PN 2 0 W ¥ S7.3 R
SRR R E FBTIERT (IPNI)
HRDE O 4

[EHFrtayy & 7RO s T (IPNL) B2k 2227 42 2007 SFTFIG L 1Y, 2 TF#%
ZHPNIIT H 7By 58 A A A O 12 TR KA B T B Y 2E BE 0 5 A 1
o STEL R E T AR ER (615 L5, HYETRY, K5,
2. RS, TEYLEPEE) MFBIIHIE DTS 5, LM FS \PNI % S K572
ST H I o 2 1 Fk 732500 SE TR SE7 <8 178 Bl [ PR 1) 2 7R B 75 B 9 i hittp:/fwww.ipni.
net 7K E.

20074E4 F 16 H, HFpEYE SR (IPNI) A1 T AL IPNI 5 JEF A e SR E 2 5,
ok B E VR AE R E L B4, BURGRIRX — IR R A SR — A E AR, X SR IR M
A& WM FAE Y E T A TR0 & PR R 50 A8 B s rh PP e 1 ok 1, A8 R 3238 1R 15 2227 42 2500
%£JC,

X TLAL 2007 4 EERSE S H e RN -
RUEEE/MH, EERKE R
Fernando Ramos Gourcy Jc4, 3L Almeria K%
Nunuk Suprihati J¢ A, HIEJEFEI. Central Java K2
Christopher Boomsma 5&4E, 35 [ Hl 5 22 A0 N i SEFFFA B L R 2%
K. Vantitha /N, B EEFEIFERE Tamil Nadu £l k=

“FATRNR Z N H17E 2007 43X I I Fe A 2274, TR0 SRR USRS 2 FATT R R T %
ZIENG,” EFAEYE SRS B # Terry L. Roberts #-F-d, “X I ] T X LE4R 58 N st
R, TR AT TR AT 8 S UM R S5

PATF 2 2007 £ E Pria B - 5 (IPND) B EFRAE R GRS E 2 ——— P E P R Rt
BRI

RUEEE 2t H BT YO P p R R IR S R BE A L2, e SOBTE 2 R I IERE A
(SRCF) %+ A NEHE MR ” , BSHF9T T SRCF AYFR BRI AR A KA 200, 1ZWF5T
) H 2 1Al SRCF X A 1 R HEYI F= 40 (i 52, 2 (55 SRCF XHER ) JLsAFAL
RULEE CIRE = MR, Rk, w2 — R BN NFRA T .
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