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TN EXRAREFIEN TERET =
S5a Ry, F RN EERE

SRR L IR - KU | A, LR - KRS, MRS, B &

(1. sl RlezBe HIENERL SR KR, A ARA B BEER N EY) A A S SR E R A =,
BEm SEOAST 830091; 2. A KFEVR SMESBE, FE B ARSE  830052; 3. A
Wer v, Hrem B35 831199; 4. EAEEfIE " HL, Brem [ 843899;

5. UIETIALOAME G, s YIS 832104 )

B E: WRIUEMAER SRR EHAEC A m R AL X (S v, BP9 T 3R G R XA A T . 4
TERas o WOBCRIIE LRI R R G52 00 . 2020 4, FEHFTHRIDTS . Bl R e AT RN, A A5k 6 Ak
M. TR ERAGMEEMEE (NE) ; RESJEHEAE (FP); ST 4 B 7 b AL B 24 A4 £ e 358 1 72t
I (ST) ; NE PSR L ASHEZUE (NE-N ) 5 NE 7SR AL (NE-P) ; NE SR L AR IE (NE-
K)o Z5RRW, V8. B AR, NE AF7 55 T ST A FP AR, JFErh vy 73 ™ 4.71% 1 6.68%,
B 2 i B 7= 5.53% 1 9.58%, [ FE 4 B4 T 5.81% F1 9.47%. 3 A48 s, NE 45 ST Al FP Ab B 43 51 438 i
2682.13 ~ 4027.40 1 4278.95 ~ 6895.06 JC /hm’. NE Kb FH 7R 7= (1 [] ikt BE $2 755 3% 20 W e S HERE R R, 0
NE AbBEZ. . BRI 3 0 25 % T ST R FP AR B, 43042 & 14.65% F19.08% . 10.93% 1 15.92% . 7.26% Fil
8.53%, Ei7# NEACHEZEEAI AR 2 & T FP A, 425 21.69%; B35 NE AL #FALF AR 2 & F ST M
FP AbFR, 3BT 29.38% FI 34.60% . 32.16% Fil 40.37%., 45 NE ACFRE . BEHEH] 3 B &7 T ST Ml FP ALFH,
I3RS 12.84% F1 12.02% . 16.76% 1 24.21%; [ NE AL FREPACA 20 T FPACH, 425 4.39%. 7hi% NE &%
ST I FP AbBE, HARFRCRAT HIHER 1.98 F12.00 ke/kg, EARFRCRATBIFER 2.58 F1 3.29 ke/kg, A FRCR 5
P2 1.82 Fll 3.74 ketkg, Bl NE 5 FP ARSI, SURSRCRIR R 4.03 ke/ke; NE 58 ST I FP AR, B 250058531
R 10.59 F1 11.81 kg/kg, BIARAHCRIF B R 6.27 F1 8.08 kg/kg, EL4E NE %5 ST Fll FP ACER, FEURERCR IR
B 2.43 Tl 2.51 ketkg, BEARFAEST B R 3.29 Il 4.61 ke/ke; NE 45 FP ALFR, #5048 1.89 ke/ke. NE 4.
B, BVD RIS SR T AR 27.10% . 46.82% . 59.54%; BT RIS B T NN 16.39% . 6.25% . 18.30%:;
PRI v T RN 61.04% ., 48.53% . 27.81%, MAEFRDERRGHMEAE T VA . B SEAEIREC L, ¢
BRI, AR TR IRl . IERHF SR M2 55445
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S i S I AR ik, e
BRI R, XIS IR RO 2 2% . B8,

RAAE B i o T R X T 2R 4R,
2022 4F- 7 ek A AL B A 10 AL GK 249.688 U7 hm®,
4 [E 1 83.22%, A A6 775300 i, e EB
90.2% ', AT EAEYIIG S B AR AR — o BT
SEE PR DB HEENMIX, i
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FHME SRR, RESMERE . J7 i Huds AL,
BT, [FIHEE AR MR 15 12
WS, oD - HEAE T R REE , A7 R Lk PR i AT
FETEAEIARBTRS G L, I SR T 5
SRR MBS, VA Y BFRR I, LR
RGHEAFEAL ARG | SR AT, JFHRE
SR RAEX SR, Xu % BRI R, SR
R FERGMEAEEACA AT LU i TR AR 73
WS, il LA AERBAS, A0 TR o0 i K
FEEREE Y BHALR S BRI,
FARGHMEGR . Wi PIRCATEALREA BUE HE K R AR
KAk®, MEHVEHNZ, Wik, FoLRxRGHM
AL, VEMIREREA SO SCRERS ™, X3 T IRt
WA, AR EAL 1 BRI  o  E BA
FH, MRS LRRECAAR L NE R
AN AR AR AR, MBSO B R RS
SEAAEALIE T AR A ST P —2 D giE . P,
ABFE AL A, AR AE TR 0T K R SRR
TEAEXE B . B TR AR 3 MR A
PE . B SRS NSRRI FH LA R 3% 531l
RIS, BUEARAETR I B R ARG AT, AU
B A AR AL R N PR AR T o

1 #REIZE

11 R A

R 5 T 2020 4F 43 3 A B 7 B I X VD Y T
DU ] T (44°40° 26" N, 85°41'21"E). B
HM B T T4 (44° 107 24" N, 87° 20" 50" E)
A A 4 L AE HL 2R R LA £ (39° 477 45" N,
78°34' 28" E) #EAT, Vb VST S v A K bk M T
B, AEREK R 245 mm, 4FICFE B 180d, 4F
¥I= 10°CHIE 3500°C, B 3% 8 iR KT 5
S, FEFEKE 180 mm, TR 173 d, 4EH=
10°CHUEL 3592°C,,  ELAE B R by ACBili 520 fek
AEREIK AR 45.14 mm, AETCREH 225 d, 4R34 = 10°CHY

VD s R R B R R 84 5, 2020 4F:
4 H15#EF, 9 H 30 Bk, B % a5 At i
il g 3 Bl 57 5, 20204E 4 7 11 H % Fh, 9 A
29 Hlfok .t AR e o sk o S i il v 80 5,
20204F 4 H 6 H &, 10 4 15 H U3k, 0
T T Ml AR U T A AR S, — B AR
17, 17 & 66+10+466+10+66+10=228 cm, HkFE
10 em. [ RE R MO B E R R AR, — B AT,
FTHERCE 25+440425+60=150 cm, FEHE 9 cm.

HERAE MR E (N 46% ), L 3 i i A
g =R AR (P05 46% ) BB R % (N 18%,
P05 46% ) . 3B it W NE Ry W R — ¥ (N 12%, P,0,
60% ), HHAEIE MERERET (K0 50% ).

1.2 Wik

R bR H BEHL X A, VSR E DN
X ALK 6.75 mx 7 m=473 m*, [0 4 /N X Ji FH
6.4 mx7 m=44.8 m>, F5IXK % 6 NALHL: NE Ry
BT LERRGENHAENEAL ; ST A M A H 4
BB 1T HE R AR s FP oA AR R 2 U A ; NE-N & NE
e Al FARMEAE ; NE-P b NE LAl A6
WAL ; NE-K A NE #7730 EATEAAL , #538008 05
Ab Pt A1 100 L3R 2.

WIS NEA B AN A IR R, 2&FAE B,
AL B W o MK it: /5 F6H6
H.6H18H,6H29H., 7H 11 H.,7H?20
H. 7 H 30 H s @R R = ek Ae Ak i —
B, 70% VL= RHENEVE R FENE A, 30% LIBERR —
el (6 H 6 H ) BlAKEE; #AE K GRiRes,
50% TEFE A (6 H 18 H ) iBJifi, 50% fE45H] (6 H
29 H ) i, STAMBRAAE MIRE, &iBIERNIE
BB, FEARAEAE T I 6 WK B /K I Bt 5 B I O 9 iR
—H, FRiEE; PN ERRET, 50% f£7E iE
i, 50% TES W, FPAMIRAENE NIRE, 2%
VERIBNE, TERRAELE E I 5 IR/t ; BEIC N
R IE AR — 8%, 60% DL =R IEAE Ty HERE i

Uit 4600°C., i - BT LR 1, A, 40% VIWERR — B /E I8 AT, 1eAs B4 J W
F1 A T EEMIEAER
S T2 £ e e FHLE A 2 AR iyl .
e (em) (g/kg) (g/ke) (g/ke) (g/keg) (mg/kg ) (mg/ke) (mg/kg ) P
Ui 0~ 20 0.27 0.75 11.45 12.77 32.00 35.58 135.96 8.23
B 0~ 20 0.15 0.79 12.14 10.21 30.00 19.07 124.13 8.11
[h] 0~ 20 0.39 0.76 9.36 14.78 32.00 43.60 149.00 8.62
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x2 EHEHEEE ( kg/hm”)
T AbHE N P,0s K,0
s NE 251 159 134
ST 340 225 112
Fp 268 290 146
NE-N 0 159 134
NE-P 251 0 134
NE-K 251 159 0
BT NE 222 90 86
ST 150 279 143
FP 328 320 112
NE-N 0 90 86
NE-P 222 0 86
NE-K 222 90 0
A NE 239 109 68
ST 392 173 42
FP 342 345 0
NE-N 0 109 68
NE-P 239 0 68
NE-K 239 109 0

2 KBEK I ; BRI A BRER AR, 50% 1675 W8 i,
50% FEES 1B i o

BT NE AbEEEUE R R = Rk IR — 5, 2 WAE
B AR, FEARAEAE B 6 RBE K IE (4 BT
6 HJ4H,. 6 H1I9H,. 6 H30H. 7H9H.7H
19 0. 7127 HiENE ) ; B5AE S —H I gk e
— 8, 70% VL = RHEIEAE Sy BLAE A, 30% LL#E
fR—e et (6 H 4 H ) MZKIENE; 40 A B iR
B, 50% 1EEE W (6 H 19 H ) B, 50% 145
(6 H 30 H ) 38, ST AbFRAUIE 9 bR 2 Fwhie —%%
17% VERNHENE, 83% VE MBI ; WAL NWERR —F
WElR—4%, 23% VABERE —4VE N EEIE, 77% DIHEIR
— VMBI BRAE M ARERER, 40% TEFEAE, 60%
fEIBIE. FPAMHAN IR &= . WhEIR—%% . WEiR —
B, 17% VAWl g E R B8, 83% LIRE .. B
e — A B IEAEAE B4 5 IR B K it BRI A
WEMR B TR — Bk, 38% DAWERR — 4 AF 3L e,
62% VIWERR—E e B A AE A= B W RE K ik it s B0 A
RRIRAR, AL, R ASPEAE NE e LA -
AR . B B

[ A& NE &b 2 A8 2 IR 2, 30% 1 S 5E 0,
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70% EMAEAEBT W3 IRTF6H27H. 7H4H,
7 1 30 HBOKETH; BEIE R =R, 2 4E
JpFERLREA 5 BRI GRERET, 50% VERMIEAL, 50%
YERIBNE TAER NAE G K AT (7 A 30 H ), ST
b B EIE 38% AW R Bk it 62% 1 N B e,
DL ZAEMRAE LT W2 2 IRAE B /K Hi i FH s i IE
KRR "B, AW FIEON R, A ERE
fitio FPAbERAAE bR ZE AR — 4%, 40% 1E b3k
HE, 60% 1 436 AE LA K & e AR A6 A= B 114 2 IHE
DEK R ; BEAC B ie — e, 4 d3Lit; FP A
PR IE . B2 A PEAE NE jifs AL JE Al ATt %
B, .
1.3 FESCRAE SIE R

TSR E . SARTPIRERE, &
BER RSP Ak, 28R IIEBREE, AL
Ji R FHEL B FR A 48U L — ARG, ma i SR FH i
Pk, AR R IR A AR - s L e
o, AR SRR R - JOECEETE, pHE
BT iR A7

MRAESR I . AERRAEISIR T, RS/ N IX BEHL
KA HRERR 3 /R, 7025 + it + M7 . tRET4E.
AR S BT, 7E 105°C475 30 min, 75°C
M EEE, FREGHERFE. SARNEKELA
. EUER ML G . SR G
M

FRAE = e . FERR Ak 22 R A A A4S /N X
6.67 m* BEAEL. BREL, /DXL L T
AL 50 2%, ME AR,

AERLA AR A5 0

RIERMAIHZ (%) = O A X AR AU -
AR AR A ) /i x 1005

AW A= 11 (ke/kg ) = Jita BE DX FFAR 7= 1 / Jife

=)

i
I

RIEL AR (kelkg) = (AKX 7 i - A
AX e ) /AR

B (P,05) . 41 (K0) JERFHZHE S
A AA XM ELAE FP LB RFEATAL, A4
N

FERE L = Al sk / ARIEBEA

THAAR H 334 st — it A RS A RIS
BRI R R FE R E, AR A s, (s
JERFRREE IR IR R, AN, ANHERWRTE . AR
AR T B R ATk

S

(T




| T T

rhE ISR 2024 (2)

——

o VAR R AE T, BPATE = 57
SR - MR IR R, AR TR (%) = (COF
MMl [ F AR ) x 100, EEHFRAS, g
NER
1.4 BAEA S S0

TR B R Excel 2022 3 Origin 2022 %
K. SSPS 21.0 511434, RH Duncan 3:7E 0.05 7K
R T2 E I

2 RS

2.1 N[RIEAEAL BT AL 7 i M 28 55 8 4 5 T
V0V NE % ST Ab 21 43 531 ) jiti N 89 ke/hm® . P,0;
66 kg/hm®, 34 Jifi K,0 22 ke/hm®, %5 FP 40 34 3 jifi N
17 kg/hm’ . P05 131 kg/hm’, K,0 12 kg/hm’; & 75 NE
5 ST 4b FH 5 i N 72 kg/hm®, U8 jifi P,O5 189 kg/hm’
K,0 57 kg/hm’, %% FP &b Bf U8 Jiti N 106 ke/hm®, P,0,

230 kg, K0 26 kghm’s  EURE NE %5 ST AbE S 51k
Jiti N 153 kg/hm’ . P,0, 64 kg/hm’, $#4Jifi K,0 26 kg/hm’,
&5 FP ACFEE N 103 kg/hm®, P,05 236 kg/hm®, i
K,0 68 kg/hm’,

3R (V. B, O ) NEAH ™
R, ST RN FP AR FAH Lk, NE 4b #7E VD 7
A3 G 7R 471% 1 6.68%, B T 43 14 77 5.53% FiI
9.58%, [ 45 43 Wl 3 7= 5.81% M19.48%., b5, B
T R NE 2R PR RERG AR AE 4l 45 . VIS NE
452 ST 1 FP Ab B 43 551 14 0 3167 A1 4365 JC /hm®, B
T % 1) 14 Wi 4027 F16895 JC /hm®, [ & 3 ) 14 i
2682 f14279 JC /hm’, VP IE. B . B NERST
F1FP &b B 7= £ H 41 5 5.56 F116.94. 13.00 1 1831,
6.39 FI1 866, VHiL%, B 7. LA NE R4l ) 65 3
255 T ST PP Ab3, 35 SR AEIG P IS )RR
(%£3)

®3 MEEXNBEZFHEAIF

I i FehE (kg/hm®) FAE (J6 /hm®) JEEHEA (JC/Mm*)  4k3E (O0 /hm’) L
Vb NE 7535a 56510a 2439 54070a 222a
ST 7196ab 53970ab 3067 50903b 16.6b

FP 7063h 52971b 3265 49705h 15.2¢

NE-N 6590 49424 1415 48008 33.9

NE-P 6950 52121 1582 50538 31.9

NE-K 6711 50335 1881 48454 25.8

B NE 7798a 584884 1749 56739 32.4a
ST 7390b 55423h 2712 52711ab 19.4b

FP 7117h 53374h 3530 49844h 14.1¢

NE-N 64356 48423 843 47579 56.4

NE-P 6586 49396 1264 48132 38.1

NE-K 7060 52946 1390 51555 37.1

A NE 4425a 33184a 1846 31337a 17.0a
ST 4182b 31362h 2707 28655h 10.6b

FP 4042h 30313b 3254 27058b 8.3c¢

NE-N 3319 24890 871 24019 27.6

NE-P 3867 29005 1258 27746 22.0

NE-K 3997 29975 1562 28412 182

e 2020 AEHIEACARICAAY 7.5 JC /kg, N: 4.08 JC /kg, P,05: 5.39 JC /kg, K,0: 4.17 € /kg; Al/NEG TR B 25 5 3 (P<0.05 ),

2.2 N[RIAE BRI AL SR ST 5 e

R (K1), MHAEFAR SR ICK R ,
Bk A B, HEURE NE S RS, AL
B E R NEH ST M FP AL B B % 22 %, &AM

ZR IR 3.75% T 4.84%; BEFR B4 B4
4.06% F14.59%; £ F1 E & NE 8 ST Jo I % 2 57,
PP AL B 14.16%, BEEHAARA. W E
i NE Zb By i sy, B R ST A i . A
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= B et tetteostetatetey Aottt
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i e &
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o =N o o e
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(/) Mhofids 445, (/3 iy L5, (/) Mg 465,

_________

103

3

22
By

EOANEZZAS T _JFPRIINE-N [CINE-P [TINE-K

®

1
(=3
(=1
—

(Luu/3) WL Ly (QWu/33) Xty L Wi

200
_150F :
E .
on
) :
= B
< 100
&
# i
s
= 5ok
0
2001
150F
ook
soF
. &
A
200 B
150
it
sok é
0

S

Fior

AP 2E S B (P<0.05),

JIN

A E HBE A EE S R AL R T AT HE SR 9 TR R B ARSI
RRVNG %

i
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FUZE NE ¢ ST A HE i 5 25 5, 40 FP W &4
16.24%; MEfl B4 NE# ST AP i 22 5%, (H
PP & 3 45 18.92%; 4 BB & NE & FP & 3%
P& 16.72%, DAEAFAREE . HI AL R NE AL FEYY
T, AR E ST MR, AR ST NE
JC R E £ WA E B NE & ST Ml FP Ab B 22 5
B, 4RI 15.06% F127.08%; 4 B NE
ST EZES, B FPBEHRE 9.29%, 31k
55 i NE AR HFF RO SR B e, aT LA
NE ZbBEXS AR AL T2 53 SOk & e AR ]

MAFAEFEFF SRR B, WIS AR R | NE
BST I & 25, W FPALFE i % 12 7 8.39%;
W A B NE 4b B %5 ST A FP AL BE 43 1) 8 25 2 5
10.819% H124.69%; #f F1 2 & NE £ ST It 3 & &
7.28%, {HELFP LW #E 2R, B, ARG NE
Y, AMER NERST LR EES; WHEE
NE % ST Fl FP &b 2 43 53] 5 2 48 %5 8.97% F1 7.55%
PR NER ST LR &2, WIPERTE,
PEE 6.62%, AR, B, PPFLRG NE WEm, A
LR NE 5 FP W E 45 11.96%; B R NE &
ST FIFP 22 5 & 3, 43 ) 2 & 17.58% il 24.01%;
BIFR A NE ¢ ST 1 FP ZbF 2% 5 2, 234 i
12.60% F1 12.89%.

ThVE . B RS NE &8 ST M FP Ab B T
SRR U N, P05, K,0 22 5% A%, H P NE
AEFRAY K 397, 175, 352 F1349. 151, 378 2 323,
179, 430 kg; ST 4351 397, 173, 344 F1359, 155,
397 )2 343, 164, 417 kg; FP 43 5l 3399, 168, 3.64
1352, 144, 381 ) 340, 156, 422kg,

2.3 AN[EALEEXT AR AL AR F 2R A5

i 25 4 7T 0, b T R0 U A RN e UL A %
¥IFR M NESFP>ST, 5 i ZUIE 2 0 A1 FH % 3¢ 91
A3 STSNESFP; i HE & LA FH R 34 S ¥ R 8 R
NE>ST>FP; VBl 7 87 10 2 A R 24 = 80
NE>ST>FP, LA FP Ab A it #7 AE, 8 AE 2 W0 ]
FHR RN NE>ST, VA . #. S AL R0 R H
ZNE 5 ST Fl FP Ab#Y B 4w, AR
OB 14.65 F19.08 4N E 405 BEACZEUUR] A
RO 10.93 B 15.92 4N 43 55 A A 2 00 A
FHAR> & 7.26 F1 853 N EH A A, BEANIE
A NE 85 FP 535585 21.69 N H 70055 BER
WLF] 2 NE %5 ST 1 FP AbF 22 3 W2, /34
29.38 1 34.60 I H 73 ki BRIE K WA FH 3 NE £
ST 1 FP &b 3 22 5 W 3, 79 il $2 =5 32.16 Fi1 40.37
ANE I EAE RN UUA 2 NE 48 ST #l FP Ab
P22 S, A B4R 12.84 A1 12.02 S 43 s
AR WA % NE %5 ST FI FP A2 S B 35, /)
IR R 16.76 A1 24.21 A~ 43055 BRAEFULAI R
NE # ST 4285 4.39 A~ H 43 1o

R4 WA, VTS B AIEAE 3 M A
R EROR R I A NESST>FP, ST>SNE>FP, NE>
FP>ST; AR FRHCR IR NESSTSFP; # R #4L
T RN NESSTSFP, NESSTSFP, NESST, V075
RSB NE 55 ST FIFP ACFE2ES 35, 40
1.98 1 2.0 ke/kg; WAR 2% %0% NE ¢ ST I FP Ab 3 2
SR, PR 2.58 1329 kekg; HRACFEACR NE
ST IR EZES, (A FP2EFERE, Hhltes 1.82
F13.73 kekkgo B AARFRE ST fey, HEINE

R4 TEREXARIEEERIF AR E R0

FAMFIA (%)

AR (kelkg) B3 Ckefkg)

(T

T b
N P,05 K,0 P,0; K,0 N P,0; K,0
USE NE 40.41a 25.23a 41.57a 3.76a 3.68a 6.14a 30.02a 47.39a 56.23h
ST 25.76¢ 14.30b 3431b 1.78b 1.10b 4.33ab 21.16¢ 31.98b 64.25a
FP 31.33b 93lc 33.04b 1.76b 0.39h 2.41b 26.35b 2435c¢ 48.38c
B NE 38.78a 41.28a 91.59a 6.05a 13.47a 8.5% 35.13b 86.65a 90.68a
ST 43.28a 11.90b 59.43h 6.22a 2.88h 2.33b 49.27a 26.49h 52.04c
FP 17.09b 6.67b 51.22¢ 2.01b 1.66b 0.51b 21.70c 22.24c 63.54b
ol NE 30.32a 28.44a 81.21 4.63a 5.11a 6.29 18.51a 40.59a 65.07
ST 17.48b 11.68b 76.82 2.20b 1.82b 4.40 10.67c 24.17b 99.56
FP 18.30b 4.23c — 2.11b 0.51c — 11.82b 11.72¢ —
I AR/NGFRERRA IR 225 B2 (P<0.05). T,
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325 7, NE PP I 2 42 5 4.03 kekg; B2
B% NE 55 ST FIFP AR PR 22 5 3, A4 10.59
H111.81 ke/kgs B A2 R0 % NE 48 ST Al FP 4b # 22
S, PR 6.27 F1 8.08 kgkg, AR R
2R NE ¢ ST Fl FP AbFE 22 5 8 25, 43l 4 /=7 2.43 Al
2.51 kgtkg; WEASFRCER NE 8 ST 1 FP AL 2% 5 5
F, Oy 93 3.20 Fl 4.61 ke/kg; PR 2R NE
¢ ST #2755 1.89 ke/ke.,

HY 26 4 AT, Vb T R A U A R B R B
i NE>FP>ST. &+ A A 1R R ST>SNESFP,
3 A R A 7 0 ¥ R BN NESSTSFP, 7
L B AR AE ™ 5 ZR IR STSNESFP
NE>FP>ST, STSNE. [ A8 Ry i ST 4 A4 7=
=T NE, B3 ST &A™ 1T NE, Hth Az
JI¥18 NE oo VPUS NE 8 FP AL B, BidmA=
HESBE, SR E 367, 23.04, 7.85 kekg, H
T NE B FP A B, #Mwa =225 W, il
1343, 6441, 27.14 kg/kg, EU3E NE % FP & . B
itk i 225 B2, il 6.69. 28.87 kekg,
2.4 [RIALERXAR FH A 83524517 ) 5 )

HESATA, Y. B AL Fp A A
B, BRI LRGSR Ay, 3 g A FP 8 NE 4b
PR BE. PP Ay 4 0l 4 hn 2223 13471
18.73 #1130.03, 243.42. 37.07 }2 106.88, 247.95,
-63.83 kg/hm®, TG AL B ST 403 B 7 (1 AR 12
RIS B, BT %N -19.60% Fl -16.49%
ST Kb B+ R A M2 it 2. A BAIK, BB
EAEARKIIR LA . R ER, SERMEN L

e i I A 3Ry, AT R BRI A
T, EAE FP AP HEARAL, O 4 e
TR, AR AT, El R
Tk

HApRIAE . 8. MRRIAB B R, DI
ST AL PR R B ey, HUGE FP AL, #8103
T NE AL B, V0¥ NE &2 77 % ST Fil FP 43 5]
i 21.03 F1 7.77 A H 43 555 FP AL PRBE 2R B A i =
HU K ST Ab 3R, #F 43 T NEALBE, #a 7 %
NE #2 ST #1 FP &b 2 43 5 ik 17.06 #125.30 4~ H 41
S B R T RNE 88 FP AL E 7.93 N EH . B
HFPAM A R B N, ST M T8, B
T NE BT %5 FPALBE 34.93 N E ik B
FP AR 2 B AN i e, FLUh ST Ab3, #0021
T NE &b P, % 75 % NE £ ST F1 FP &b B 45 5k
63.93 Fl 71.57 DA 4r A B35 ST MR BN
., HKCON FP AL BR, #R % = T NE A3, BRA
5 NE 5 ST # FP 4b # 43 51 ik 28.65 F1 27.96 4~
For . ELRE ST AP R B, FLUUE FP AL
L, OHS R E T NE ARHE, EAE NE A HUA A TR
A% ST A1 FP Ab BE 43 5 14.33 T 1177 A~ H 43 455
LA FP ACPEBE R AR iy, HORCOh ST AR, #fi
FE T NE AL B, BEE 5 % NE £ STl FP Zb P4y
FIMIK 23.29 F1 38.68 1N H 43w s AE FP ALIEEP R
BB, 28 LAk, NE ST Al FP Ab FEAE SRIEE
YIFRA R RIS, s T R AL B RS
N | S L 7 S Y S a1 I I e 1 S e |

x5 BRERIRRERRUTLEHE

MEACHEE (kg/hm®) M (kg/hm’) B (kg/hm®) BT (%)
K Abp
N P,0; K,0 N P,0; K,0 N PO, K0 N PO, KO0
s NE 251 159 134 183.70a  84.56a 54.22a 67.30c  74.44c 79.78b 27.10c 46.81c 59.54¢
ST 340 225 112 179.90a  81.26a  50.53ab 160.10a 143.74b  61.47c 48.13a 63.88b  54.89h
FP 268 290 146 178.47a  80.84a 47.49h 89.53b  209.16a  98.51a 34.87h  72.15a 67.47a
B NE 222 90 86 183.94a  84.37a 70.27a 38.06b  5.63¢ 15.73¢ 16.39h 6.25¢ 18.30b
ST 150 279 143 173.76b  83.19a 75.87a -23.76¢ 195.81b  67.13a -19.60c  70.18b  46.94a
Fp 328 320 112 159.91¢  70.95b 60.20b 168.09a 249.05a  51.80b 513la  77.83a  46.25a
[ NE 239 109 68 98.47a 56.11a 49.09a 140.53¢  52.89¢ 1891a 61.04b  48.53¢ 27.81
ST 392 173 42 95.51a 48.76b 48.93a 296.49a 124.24h -6.93b 7537a  71.81b  -16.49
FP 342 345 0 94.59a 44.15h 44.92h 247.41b  300.85a -44.92¢ 72.81a 87.20a —
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3.1 FLRRGHEAAMEIOXS AL i B 2 Rk 2%
AR5

PR P A AL = BRI, A i
BB SRAEY e i AR RE, AU S 808
FEWCIT T, 342 ik i B R TR B B IR B S G A ]
0L R, R AT R A AR 4 A 4R
T, e EY R IR R, BEARA A A
Ko FERRGMHAENEACAAEY) - BT I 77
gy AR SRR KSR R T T4 A
&, Bl A, B SRR HE . B
WAL E, BN AL R AR O AR Y B
REW, FHERRGEHAEA R e b
HRCD AL B SRR RIS RAFR
KRG RN REAR B B AL Y e B4t
[T F# it I8 A 3L )38 7 6.04% FI12.30%. 5
e 2 R R, KRR LR R A.
B L Bt AE e A — Z R LA R A Y
RN, IR R KRG NE AR B > 5t e
SEXIER 23.1%,  FIT S B A B A 5 A e A A
ol AT, Y. BEMERE 3 MK%S NE
ST AL I 7 4.71% ~ 5.81%; NE %8 FP b F 5
6.68% ~ 9.58%. F5rRRFRG et RGN Ty
TTVWE, GaHETIEYFRATE, RRRERS
NEBLRIFEA, AN AR . S
3.2 FEE R ARG EAE XS AR AL SR RS AR i)

FAETE AR R SRR AR/ AR, 4
EIARAL R I AR 1 7, Pl
WRERM, 0L RAGHATNC RS A AL AL
XA B BREIFRIRIL, ARG R, )
Wtk 22, A B AL FNEC AT R TR X5 20 i
W ANRIRZE A, AR ST A FP AbH it AE &
T NE b3, (A5 RE I8 HA T NE 4
B, o RGN, B HRAE, R
it LSS AN B R i N RERR S A AE A 7
TR B AR S5 [ 0, R RE & PR TR T I Y
RS, RS IRIR SRR TG e, T HH 2
LR R AOEE . T NE AbBEAEDS A4 A ]
F, IR AR B DL R SRR, AT A
TE A P . A B IR T 3240 B TR 8
BEVEEEE AL, A R R i
WAL, KR TE AR, DTS 3 7 i) E A

3.3 FEO LR RGHEAAMALRT AR 2R A5 0w
REASE I FH 23 2l it N R 2t FH I 2 S 4
bR, RBLR RN, MR LR RS AN
BRkE, AMUREAEr R, [Fi R TR
FHAR, UDVSFIEUAE NE ALFRZ . B, BPAERLR R
BT STAREE, P ST b E T i U0 R LA [ A
FEAEEANE , AREHEMEA KRB A .. FiFR07,
RN TRy, T R RS T B
VOV TG N NE ALFRRY AL, . AR R
BT PP AREE, PRGN NE AbFRA. SRR
FARE T FPALEE, Rk, NE AbPHEAESE ST A1
FP ARHIG RN A3, FMAESE Y AR R R R
G AT AR N MISOR] FH 253500 Ll -+ i R
BT IEA B 2 122 F1 237 AN 4305, ARiEss: )
WHREY, REFDLRRGHAEEICB Bt
P, AEBICREEE 178 DA Aess U By
R, TR ERAGIAAEIKREA . H0F A
At X5 2 1 AT 43 31) i 35 5 4.9 F1 194 AN 43
R RIS S AT AR
VSIS NE AbFRA . B . FRARERORI i
o B ST AN PR AR = ROR AL NE $2 5 0.18 ke/ke,
JEFR T ST ZbHfASE NE Jliiti ZUE 72 kg/hm®, {H ST Ab#
RE NI T HARDL . Y ATFEAAEA: = b B 2 Wit
NEFEAE R 2. BEAE, Al KPR, w4
FEOTE U A FRAE R BT, FP Ab B it FH 2R AN
B, A AR ARG P A RS E R, R S EOR
O 5% B AE 3 . NE ZbBRARRLR] 2 T ST Al
FPALEE, RAMAIETR LR RGBLGHFIBEY ™
SN R SRR TR A4, NIMHERE R, B, S
REEE A B ANBFSY 3 ARG 5 NE AbFEIE X4 F K
AL, Dol . . SR EE AN Y 2
AR HEARAEXT IR 4 O MSORI A L 4t o MR AL
RGN, R SZ T AR
3.4 FHLRRGHAMEACX +HEF7 5P R
A H S50 R N AR SR i A
gy MY TE T, PR W IR A S B A
T, AT XT AL PR (W 2 i, 4
TR S KA 5 P, S ERA AT
i, AMUERN LTSRS, IR EY IR,
[F] B 5 B IR o B R P AR S L Y, kS
IR At 25 IR 9. Y -10% < F74r
WTHRE<10%, NFVAE; F20877 % <-10%,
R T BB TR S10%, HIFESER
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W, B M3 S NE R A TR
16.39% ~ 61.04% . Wik 5 % 625% ~ 48.53% ., 4
55 F1830% ~ 59.54%., AR, NE# ST Fl
FPACPRAER . B, BRSR o0 V- 5 28 B v A
o, FPALEE 3 MG AR B S A i
43 5 A 89.53 F11209.16. 168.09 Fi1 249.05, 247.41 il
300.85 kg/hm®. K HHEFR B4y, S TR
BERIRIR PR Tr I, KT Bt A Sl A
RIEAEWBEZ I DL T IO R, BER AR 13,
S S&IRE RN, WML, Fef g,
SR AR, NE %8 ST M FP 4b 32 5 R i
ik, NE b3t RE I A8t =, i 5 R AF
(LR SR AR AR . BLERARSE T TR, KRk
R ARG ACAL B D T BRI A, S
TN, R AEIR, I HSE T IR0 &
KRG N5 4% B T WU AR 2 2 oo H 4 )38
T IEARR R i, WD TR A AR
e AR A R, TR A L AR ST A
FHZEA o HIEFR AR S NN B S e 385507
B, 0 E AR AEE A P T AL

4 Z5ig

PGV B A A 0 Y £ e kit
NERE ST, W AR AE TR 7 & 5 R Ge AT HETE 1 it
A& #4351 b N 251 kg/hm®, P,05 159 kg/hm®, K,0
134 kg/hm® I N 222 kg/hm®, P,05 90 kg/hm®, K,0
86 kg/hm’ & N 239 kg/hm*, P,05 109 kg/hm’,
K,0 68 kg/hm®, 3/~ i B Hi NE %5 ST &b # 3% 7=
471% ~ 5.81%, % FP AL HH ™ 6.68% ~ 9.58%.
NE 7EFEARALEHH S AR, SR e sk, 3
ARG NE 558 ST AR, W, BRI 2R
ST 12.84 ~ 14.65. 10.93 ~ 29.38, 4.39 ~ 32.16
NEIT A, BCFPAFRA . B BRFUAH E 505
55 9.08 ~ 21.69, 1592 ~ 34.60. 8.53 ~ 40.37
ANE ST, NE AL IE 2 5 S A AR . WL B
HE B 26 UL R SR, NE 5% FP Ak B, @, #7IE
B Ry B EAK 777 ~ 34.93, 2530 ~ 71.57.
793 ~ 27.96 NE SR, AR TACETEL B+
et R . R R R RGN 45 L
1o TAR B AT B NE S A ) AR e, 3K %)
OGP ORI A i 48 AT i R
YR, P, L ERGMEENIE R AR
A 8k g A 3% 2 o
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Effects of nutrient expert system recommended fertilization on cotton yield, nutrient uptake, utilization and
balance in Xinjiang

FAN Lin-xin" ?, Halihashi + Ibati', LI Chuan-long’, Aini * Mai-maiti*, DU You-ping’, ZHANG Yan'
(1. TInstitute of Soil Fertilizer and Agricultural Water Saving, Xinjiang Academy of Agricultural Sciences, Key Laboratory of Desert
Oasis Crop Physiology, Ecology and Cultivation, Ministry of Agriculture and Rural Affairs, Urumqi Xinjiang 830091 ;
2. College of Resources and Environment, Xinjiang Agricultural University, Urumqi Xinjiang 830052; 3. Changji
Agricultural Extension Center, Changji Xinjiang 831199; 4. Bachu County Agricultural Extension Center, Bachu Xinjiang
843899; 5. Shawan Agricultural Extension Center, Shawan Xinjiang 832104 )

Abstract: In order to verify the applicability of cotton nutrient expert system recommended fertilization in southern and northern
Xinjiang, the effects of nutrient expert recommended fertilization on cotton yield, economic benefit, nutrient absorption and
fertilizer utilization rate were studied. Field trials were conducted in Shawan, Changji and Bachu in Xinjiang in 2020, with
6 treatments for each experiment: recommended fertilization based on nutrient expert system (NE ), farmers conventional
fertilization ( FP ), formulated fertilization based on soil testing or recommended fertilization by the local agricultural technology
extension department ( ST ), no nitrogen fertilizer applied on the basis of NE recommendation ( NE-N ), no phosphate fertilizer
applied on the basis of NE recommendation ( NE-P ), no potassium fertilizer applied on the basis of NE recommendation ( NE-
K ) . The results showed that, in Shawan, Changji and Bachu test sites, the yield of NE treatment was higher than that of ST and
FP treatment, and the yield increased by 4.71% and 6.68% in Shawan, 5.53% and 9.58% in Changji, 5.81% and 9.47% in
Bachu, respectively. In the three test sites, compared with ST and FP treatment, NE increased the income by 2682.13-4027.40
and 4278.95-6895.06 yuan/hm’, respectively. In Shawan, nitrogen, phosphorus and potassium utilization rates of NE treatment
were significantly higher than those of ST and FP treatment, increasing by 14.65% and 9.08%, 10.93% and 15.92%, 7.26%
and 8.53%, respectively. In Changji, the nitrogen utilization rate of NE treatment was significantly higher than FP treatment,
increasing by 21.69%. In Changji, the utilization rate of phosphorus and potassium fertilizer NE treatment was significantly higher
than that in ST and FP treatment, increasing by 29.38% and 34.60%, 32.16% and 40.37%, respectively. In Bachu, the
utilization rates of nitrogen and phosphorus fertilizer NE treatment were significantly higher than those in ST and FP treatment,
increasing by 12.84% and 12.02%, 16.76% and 24.21%, respectively. In Bachu, the utilization rate of potassium fertilizer NE
treatment was 4.39% higher than that in FP treatment. In Shawan, compared with ST and FP treatments, the nitrogen agronomic
efficiency of NE was increased by 1.98 and 2.00 kg/kg, phosphorus agricultural efficiency increased by 2.58 and 3.29 kg/kg, and
potassium agronomic efficiency was increased by 1.82 and 3.74 kg/kg, respectively. In Changji, the nitrogen agronomic efficiency
of NE treatment was 4.03 kg/kg higher than that of FP treatment, and NE treatment was higher than that of ST and FP treatment,
phosphorus agricultural efficiency increased by 10.59, 11.81 kg/kg, and potassium agronomic efficiency was increased by 6.27 and
8.08 kg/kg. Compared with ST and FP treatments, the nitrogen agronomic efficiency of Bachu NE was increased by 2.43 and 2.51
kg/kg, phosphorus agricultural efficiency increased by 3.29 and 4.61 kg/kg, and potassium agronomic efficiency of NE was 1.89 kg/
kg higher than that of FP treatment, respectively. The profit and loss rates of nitrogen, phosphorus and potassium of NE in Shawan
was 27.10%, 46.82% and 59.54%, while that in Changji was 16.39%, 6.25%, 18.30% and in Bachu it was 61.04%, 48.53%
and 27.81%, respectively. Nutrient expert system-cotton recommended fertilization balanced the fertilization ratio of nitrogen,
phosphorus and potassium fertilizer, and effectively improved the nutrient absorption, fertilizer utilization and economic benefits of
cotton while ensuring the yield.

Key words: nutrient expert system; cotton; recommended fertilization; nutrient absorption; fertilizer utilization rate
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