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B E: FERURREES H UK A B LR AR P a0 IR X, DASYIIS S B A e R 28 55 R e 8RR A
Hi. E5HEHRET (P05 120 ke/hm® ), B EWERE | (APPL) . W%k 2 (APP2) FI=HHRRHT (KTPP)
F MR P05 RN 10% . 30% Fil 50% S/KEMEREIR — 818, TE AR 9 PSRN S0 REERRIBIR BRI, K
K #F7R% A APP1-10. APP2-10. KTPP-10. APP1-30. APP2-30. KTPP-30. APP1-50. APP2-50 il KTPP-50, [l
A B AN BIR R RREL A H UK IEBEIE (DAP) FURNHEEEAE (PO) Syt iR, T A A8 A6 30T R 44 301 43 1) 52
FHEVREE O ~ 20 F120 ~ 40 em H3EATRBE & ik . ARAERTARZE W R . RIS M INARAE S 2 h A, il
W5 =it = A e 0 ~ 20 em HHEATREBE AR ARAEH BRI L BRI . ARAEBARREE AR . FEAR R
RATEREL . B IR R A =4 EE 35 B SR B R R A8 1R HL ) 0 3 i B 3 ka3, 3 O R R B IR R 73 i+
BRI S AR LA R BRI . ARAEEARREE AR . AR RETRRER . BRI R SR
Ho b SRR APP2 Befft, HRJE KTPP, Hja i APPL, TEARAEREAEII R4 1Y), APP2-50 4bFH 0 ~ 20 cm t
AT R0 B R AE R WSO Y 1B 3 5 T DAP FUHALMERE AL FE, 20 ~ 40 em 3EAT S4B A I AT e AT Ab ¥ 8] G
FEES . RACH APP2-50 AbHIARAE AW S DAP 225, (HAERAL ] APP2-50 M A it 1B 3% 5 T DAP
AR . T R IB IR B LA BRAR AL S5 80 13 5 T DAP, (RARAEHRS F 7R 45 B A 3 1A TE 25 5+
APP2-50 AbHFEAR = 5 . BRI AR AR A= i & . 5 DAP AHLL, APP2-50 AbBEFFAR ™ & . BN 2AFI AR
AR LA AN T 10.7% . 88.3% 1 7.6%. LA FE5RFRW], F APP2 # IR P,0, (7 BRI 50% 5K TERE
MR REBTRNE T AR i v A T A R A i, ELXP AR AR R L A B R, s A
T RN 22 55 it FH i A 16 5%

EHEIR: REERREL; WAL, BRICARSARI R, R

WiEAEAO A e BT AR, (EREAR 2 2 A
FHEHAG 10% ~ 25% ', B —FAS Al FEAE R
70T [ s W5 WA 45 (U 252.84 421 ) HR ST,
2020 4Tk FE AT P45 1980 4EH K T 2.39 f%, M
RE™ B T 100 %5 14 WL, kg
TR BT FERAR P RSSO E R C L, R, 425
BRIEFURA, BB VRS, AR

KRB 2022-09-11 ; RAB: 2022-10-30

EEWAB: AW TFRERBRAARIIEZHE (RCZK201946 ) 5
ol B R (YTHZWYJY2020001 ) 5 73 F K27 K2 A Fge il
it (SRP) WiH (srp2022018, srp2021041 ),

EEEIN: TES (1998 - ), BiHFsA:, FENFHRIYE S0
5%, E-mail: 1766758215@qq.com.

EWAEE: 5K#EE, E-mail: xinjiangzhang0218@126.com,

FIBE SR T RF 8 R L 2L

WhoE R0, BEARAEE A 38 3 h WA ik
51.6% HOBERENC R Toakns 7, H A R N R AR
Herh oy RAEALSEDTVE I B 181 o - rh i 12
s — HAA 2.5 ~ 5.1 cm[ﬂ, ANE PR 7 =
SR EAEYIAR R I S TR AL, DL
SR AR PR 2 2R A E R A, H I,
BN S gl A AP E R v HE 3 i RS R
B S E BRI A R S, RIS A
AR ARG 1T, T BEAL A ROE E AR S A A B
LR FIE A X7,

RWEIR ERAE o — P BB C e A 7
FE O LR B (B ) BRAD 3R E
MRth . MEREREL . =R =W FRERRER AR,
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RWEIR T IE A 5 75 B K A B E B R R AT LA
Bl 0 SRR R I K A — Rl 18 R
BB RRER A A, X AR RE L i IR I RS Sh
BFE BRI RCR I H B L Rk
W, =Bk (TPP) 5488 TIRNA RS
F -TPP L AW, X F 4G W a9 I8 T LA
GEWEULTE W Z AR R, HEm R m e R A
v RIWE, A TR — B AR R,
S ) 508 W O 05 AR A S8 vl 0 W 1) v e
(HCI-P MR B ) MSE 1M, BETT4R 4 1)
PR TR siEER L H i T TR R
WA 7= AR &, T B AR ME LA P 32
ASHIF ST 22 1A T S VA AR FoKE S TR Tl g R
R b FE R K T R R R — 8 (DAP) AT A
] LGB IR MG T, L0975 B0 7E T HE AR AL b 3558
Tl T2 Wl I i P R 22 5 8 1 4B TR W S o5 o R B (48
TR

1 #MRETE

L1 3 XA

T 2021 4F 4 A 20 H 7888 A -1 Kok AR S
bel DX T J [ a6, T 2021 4F 10 A 20 Hkgk, i
Y X O AR L, IR A 69.73 me/kg,
R (OlsenP) 14.44 me/kg, JHAHN 454.52 me/kg,
+3% pH 8.09, HLFK 167.02 wS/ cm,
1.2 Ak

PEAR AL SRR R B 83 5. i 3 AP R B
FRE 0 BB IR 2 1 (APPL, FHIRAE 2.3,
RERTS%) . RUEMRE 2 (APP2, V¥R A E
1.8, BRERT5% ) M= RBERHA (KTPP, FHH
HHE 3.0, BAEE 5% ), Kb ras AR R
SaRATEME R 1.

® 1 KRBARHFS & EMHIHNE

—— Foraat (%) i
N P,0; K,0 (JC /kg)
KTPP 0 45 51 12.0
APPI 16 60 0 6.8
APP2 16 60 0 6.8
DAP 16 51 0 6.0
RE 46 0 0 1.5
TR 0 0 51 2.5
TE: AREIEEHAS L 2021 4F b X T 5 5 B ks it
— 110 —

1.3 Rt

394 APP1. APP2 1 KTPP L) BB R ERHF A
P,05 &t (B (P05 120 kg/hm®) 1 10%,
30% #150% 5 DAP #4788, T2 5 9 Fh A [\ F
KHRBEFRIBIRBE LA, (KIRER N APP1-10,
APP2-10, KTPP-10. APP1-30, APP2-30. KTPP-
30. APP1-50. APP2-50 fl KTPP-50. [R]H}i% & A
BIRRWIRER 05 KW EAL R ( DAP) FUANJi
WEAEALER (PO ) SMXFRE, DA B3t 11 ANiEAE AL #E,
FERL AR AT 3 WK, THTERRAEEAL R N 300 ke/hm®,
P,05 120 kg/hm®, K,0 90 kg/hm’. [ PO 4k, HiAthhb
PRORFRE R B, TR, ARICHEIR R 5755
FHIRZ FIGRFR AN ST o

HERENE IR E (N 46% ), BEAE Kl e wme
T8 (N 16%, P,0551% ), %0 AE M i g # (K,0
51% ). Fr A Ab B H B0 A DL AR 28— I P4,
RN RE S8 DL B it i KB40 3 R, 43 )
TEARALEE W (25% ) . BRAE ) (40% ) FN & 45 1]
(35% ) BE/KIH .

FiAE T 2021 4E 4 A 20 H#&Fh, & Fh A =L
HOCTHE3E 6477, BEYE 2.05 m, /NXTHIFRS
2.05 mx 10 m, F#%Fh%E N 22.5x 10* £k /hm?,
Al G A K, BEK R A 300 mP/hm®, A
et am RPN IL#E Ko, 6 713 H ik
K, 8 H28 HAEK, a4 F Wi #KERN
4500 m’/hm?, HoAh B 5] 48 B it 5 24 Hh H )
R —2,

L4 e hn
141 HHEAE

A3 F AR AL AL B R IR 3 d 5, R
AR BEAT S IE T IR 0 0 ~ 20 F1 20 ~
40 em i 3, {diF Olsen 50 %8 Fr i 1+ 345 %4
142 fiEEY &

THRAEEACH] (HEE 68 d) AR (i
J5 104 d), AL PRIE R A — IS 3 U
AEHEA T 1 BT B I o KA B S i
AESYWT, BCHM FERAr, oz M RAETE R TR
e, FEMRFESAE 105°CRT 30 min J57, 70CHET 2
fHE O
143  ApfEmEm R

VA0 I R R S WA AR AL T, R, ot
0.5 mm i, F H,S0,~H,0, &, PLAHH bk

S
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EMME RS
144 FAESRRHE A

B3 Ak HL/N X AR E [ E 1 10 BR AR AR, 530l 1
B AR AT RE R (2021 57 A 11 H ), KB
(20214F7 H 21 H ) F0 Bk Bk % (2021 428 H 10
H ), EAIFEIALIARAER AR KT 20 mm A8 IE
HARLE
1.4.5  Apfer™ A a i

TARAERAY], FEA/NXBERE 2.05 m (PETE ) x
325 m (K ) FEFIHARRAERREL . 2250, JfRiIk
/NXN 100 i AT A A8 i, AR
Ho
1.4.6  WEAEA AR 2 BN 7= 4% et

BEALAR 22 R R = Ot/ NX AR AL ™ 5 - ANt
B/ N XARAE &) / B A

JENE =3 = (AR AERFAR = 5 x Y AEFFAR M
&) 1 NERHEA A
1.5 Bl e

iR Excel 2016 #E171H5, RHI SPSS 20.0
AT 2Z T M ZE tbE (LSD ¥ ), F)H Excel
2016 #1741,

[ e a

(mg/kg)

0~20 cm 3 R &

50 - RAEH

(mg/kg)

20~40 cm 3 R S

PNTEEN NN /%Q ,.,}Q "-;Q g_}Q

S P

RN

2 ER5HMH

2.1 AEBIRE BRI XT 508 20k 10 52

FERACIA RN, BEE 3 MR R R kiR ih s
TRILBIRIEAN, 0 ~ 20 em BREE TG R0 & EEM
B, Hd 2l APP2-50 AR . TEAHFS
RIHIT, 3 FARFERBERBIEBEIELAE O ~ 20 cm
A R A DL APP2 UL Bl R g, HAR
JELL KTPP F1 APP1 i R B R B AL 3 (&1 1),

THEO0 ~ 20 em AR REAERAEWINY APP1-
10, APP1-30 4k 3 F1 1% £ 1] 1Y) APP1-10, DAP &b
5 PO L E MR R, TEAR AL AL I RS 1]
HAK ML FE 0 ~ 20 em A 208 & =5
F PO, TEHIALIKALI], DAPALFE O ~ 20 em IR
3 Rk 2 B E KT APP2-50, H DAP 5BR
APP1-10 ZbFEAN ) H A AB TR B RE A B [F] TG 8 Pk 2
St TERBAESE ], DAP LI 0 ~ 20 em HIEARL
B 2 3 T APP2-30 Fl APP2-50, {H DAP 5
HAB IR BN AL PRI TG 3 25 53 . TERRAE IS AL 10T RN
BRI, A HEREALFE 20 ~ 40 em 1 A SUHE O
BT PO, BT AU IR WL E L AL FE 5 DAP AH
LA S (K1),

BRI

be

SRR

b ab 3 ab

a 2 ab ab
c | ab I IIabII b

%Q ,\,)Q /;)Q /;)Q o ?3 QQ

Q\/ Qq’/ QQ/ Q\ <i,\,/ <§/ Q\/ <i\,/ QQ/ Q Q\ (9,/ QQ/ Q\/ Q,»/ <§/ Q\ Qq' <§/ Q
AR SRR N St} TRE SIS S SE
AL AL HE JHEAEALFE

B1 AEEELETHEFUBEE
T A F AR 2N, A EARY NG 5 R R A LA B 22 5 3% (P<0.05 ),
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2.2 AFBIRR BRI K A5

FERRAEBAC IR, B R BRI
B BEIN, AR AL A e 35 e B B g
HEARFIBIR LB T, 3 RO A R B ARt B IR #E A AL
P |34 PR AE R BN DL APP2 S JFURHAY
S PREE R, HUKIELL KTPP F1 APP1 My JsURH 15 1R s
NEALE, FE A I R DL KTPP Sy S0k Ak 3 d5
B, HUGELL APP2 Fil APPL S JFRHHR TR BT b 3t
(F2),

FERR A6 B A6 B A8 1, T AT it A Ak 3 A

20 ¢
PEAE

e A A B 3 T PO, AR AR B AL, APP2-
30, KTPP-30 Fll APP2-50 kb3 A5 46 4= Wy & 45 T
DAP 23, Hooh DL APP2-30 40 BRAR AL A4 W) &
F T DAP. ARAEEEEY I, APP2-30. KTPP-30,
APP2-50 Fl KTTP-50 kb BELAR 48 4 ) 4 %5 T DAP,
Hirh APP2-50 F1 KTPP-50 4b B AR A6 4= ¥ & W %
= T DAP, 7ERRE ], 5 DAPAHLL, APP2-30.
KTPP-30 &b 3 A= ¥y & 43 5l 3 I T 7.3%. 10.4%,
APP2-50, KTPP-50 4b ¥ A= i 43 538 T 17.0%
21.4% (&l 2),

o ) A -1
a
ah o
t cd d cd bed ;C EE :E e
Elp e CAfE]] &
& =
=
S 2 ab ab f
~ 10 |k d be be
i\g d d d ¢ d
H B ==
= H E H & =
5F
0

Q O O NV N N D
/\ /\ /\ /’\) /’\‘> /ﬁ) /‘) 7
PRE SIS IS

JEALAL R

DA IS N
B

Q Q S O O Q R Q
L MR M S M
QQ(\’/ &QQ/ QQ\/ <i.\,/ &(8/ QQ\/ Q({,\)/ &QQ/ QY’ <

N

JEALAL

B2 AREEALEIREEYE
T =T, AN RO RGN BEE 2253 235 (P<0.05), 141 3[4,

2.3 A[FHBIR R BT X AR AL BT 572

3% R, TEARAEBAE RS I, Bl
RUETRELB I LB, FAEssmlscE= e LL APPL
R LR AB TR A I Ah P SRS S s BT ) A
9T L APP2 FIl KTPP A JEURH ) 5 TR 5 A0 Ab BRLEY
RIHBEEBIR LB RE I, AR sl R
BRI S, EARFBIR BT, 3 FORE R
TR EL B TR B NE A BEAR AL R TR A 76 A6 A R 4%
¥R R LA APP2 S JURHI A H R s, LR
KTPP il APP1 R J5opH B IR BENE AL (] 3 ),

FERSAC RS T, T Tt me A BT AL B TR A
W EE T PO, FEES{EI], APP1-10. APPP2-
10 A1 KTPP-10 &b 3 119 A5 46w W2 e i W & K T
DAP, APP2-50 1 KTPP-50 &b 3 A% 46 1 1 i & 5
Fm THABBENE AL, Horp DL APP2-50 2b 3
Wi R . TERSES I, APP1-10 Kb S5UAR AL R I A e
— 112 —

HLEART DAP, APP2-50 AZbFRARAE B ISR 25
T DAP FUHABR BB IR (K 3 ),
2.4 RIEHBIR R WIRBEIE X AR AL P I R 5

B4 8dE o, BEE REERR LB IR H ] 1 34
I, ARAE SRR R, KTAR T RLOR ARk £ R A
I BB, ML E, FABE Rk
BRI B, EMREBRLE T, 3 FA
[vi] 3R s TR k15 TR Wl M A LA A PARR 25 48 B0 . KP4
FeE AR RTRREC R B0 A L APP2 A JEUR) A A B A
B, HYKOE DL KTPP A1 APPL Ky 5RO B IR B IR 40
.,

5 DAP ML, & KTPP-10 ZbFE L 4h, Hoflh 5
BERR IS TR BN AL BEAR AL S5 5 4535 o 23, b A
APP2-50 b BRAR #6455 B = . APP2-30, KTPP-
30 1 APP2-50 &b AT A8 FF A 7 2 35 = T DAP,
ot DL APP2-50 Ab AT AL FF AR A A, (H

S

(T
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800

AN oies| e ) 2ok
. b e
0= cd be EE & ; be J_E be B
600t L1 = g ant
2 q bc be b ¢ e
400
@ 2 T ¢ = ] 7 H b
55"&‘ i m B
200

JHEAEALEE

RN DS A ‘9 AR
& ‘9’ FFIFIFFL
SRR R RS

JEALALRE

B3 AEEEALE TR EIEHRME RN F AR E

REORIB IR IEA FEAFAR = 5 DAP 2R A8
Fo VLSRR, it e 2 B A AL S bk 2
by W (DO R VA R i W i3 A L
APP2-50 Kb B AL G5 B B K, KA et A ey
(K 4),

11 4 AT, A it ol Ak B AR AR ARk AN AR Bk
1 5 T Po. ARAEAR T Bk 7E APP2-10, APPI1-
30, APP2-30, KTPP-30, APP1-50, APP2-50 #iI

12¢ 750
SBRGES PR
| a ab

~ 10 60| ¢ abc
& .
< 8 ¢ 2o
— c © f:ﬁ 45}
3.0
F 4l °

5l 15}

0 Iy, 22

100 . PRHTHE a 100, FABE

& b % |

é 80+ be od g 80 be

Z de &

T O e T 60| ef o
~ f f =

= 40 7§ 40

@ &

= 20f g & 20

0
@ Q/ ;,)Q,,)Q,.’Q ;)Q(,)Q gpngQ

¢ abe bc pc abe abe

\Q Q/Q/,\)Q o ﬂ.}Q ‘)Q ;)Q 6%

KTPP-50 4b # T # i 2 55 T DAP, Hrfr L APP2-
50 4b ¥ £ 75, APP1-10 fil KTPP-10 4k B 5 DAP
RN E, AR E APP2-10, APP2-50 FiI
KTPP-50 4b BT 4. 3% 5 F DAP, .1l APP2-50
b PR % =, KTPP-10 F APP1-30 &b B4R 46 1K Bk %k
AT DAP, ARAERKHETE APP1-10. KTPP-10,
APP1-30 Il KTPP-30 kb B F i 2 %5 T DAP, H A
RMBIRBICAL S DAP LR EMER (K 4),

7500 —
H

ab ab a

6000 | ¢ Pedede be d

a abc

e e cde

FREF R (kg/hm?)
> 2 &
(=) (=3 (=)
(=} (=} (=}

(=}

Rk

a 100 ¢
80

de 60 +ab ab be
cd cde

40¢ ¢ ed def

=
ZEE% (10%4/hm? )
-

20+

S

S \Q N ;,)Q %Q

;)Q “)Q 56 Yg QQ

LI LRI LLLLE SIS TE 9
RAGIGHCGA FEEFEESELES SESSTES s
AL ALEE JEALAL JHIALAL R

B4 REMELETHETE, PR kAR
HE R RN SRR R IS S (P<0.05 ).
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2.5 UN[EIB T 58 Wl R 1l A XoF A A 08 A A 2 ) FH %
FIRA AL 28 55 8525 A2 )

R2HEAR R, FEE R B IR ) n 1
hn, ARAEBENEAR 2= R R A= L L APP2 Sy J5UKL
(1 45 TR W IE Ah B SR B A0 1S ks e, i L APP1 A
KTPP 4 JFUR )5 TR Bl A ALk L U] A 26 0 Ay Sl 38
JaRERR A FEMFBIRLEIT, 3 FAR R
R ER B TR B N AL PR AR AL AT A 27 1) FH 2R A 7= 4% L 2%
PR LL APP2 A JEURH A L 5

5 DAP # kb, APP1-30, APP2-30. KTPP-30,
APP2-50 4b B 11 5 AE A 2% A R 8 3 & T DAP,
APP2-10, KTPP-10 W JE A2~ F) K 5 F DAP, 4b
AT W E 22 . RS R AT T, BIR
R W NE 25 A FRNEBHE A LAY & T DAP, 5
DAP # I, APP1-10. APP1-30 1 APP1-50 Ab # A
BHEA AT 530 16, 48 1 80 G /hm®, L APP2
R WL B R FUR B B I B AR 5 APPT — 3K,
#H It DAP, KTPP-10. KTPP-30 il KTPP-50 b 3 it
BHEEARAS S BB AN 144, 431 1719 JC /hm®, Fo4%
FEEHR R, APP2-30 Fl1 APP2-50 &b FH P= 4% [t i &
= T DAP, KTPP-10, KTPP-30 I KTPP-50 4t F y=
Ly B FE T DAP, APPI-10, APP2-10, APPI-
30 A1 APP1-50 4b B 7= #% [ 5 DAP JC b 3% P 22 =+
(#£2),

x2 AEBREEHBBEXREBERFFAZE, 1BHEIE
BHEN A K P12 L B R0

e BRIEARZEFI IR A B Esdia
£ (kekg) A (JC /hm®) (%)
APP1-10 4.45e 2531.1 22.81de
APP2-10 7.34bed 2531.1 2431be
KTPP-10 6.22cde 2658.9 22.54e
APP1-30 7.75be 2563.1 24.20be
APP2-30 8.95ab 2563.1 24.81ab
KTPP-30 9.24ab 2946.4 21.58f
APP1-50 5.46de 2595.1 22.73de
APP2-50 10.81a 2595.1 25.43a
KTPP-50 5.00e 3233.9 17.86g
DAP 5.74de 2515.1 23.63cd
PO — 1419.4 —

T 6 50 B J5 A 6] /NS 52 Bk 3R R AN [) it S Ak 3 ) 25 S W
(P<0.05 ). FEAHEAEH N 330 kg/hm’, P,05 120 kg/hm®, K,0 90 kg/hm’,
JU AL AN A Fi R 2021 4F 7 5 A 1 T 34 M 7158, APP 6800 JT /t, KTPP
12000 JC /t, DAP 6000 JG /i, JRZE 1500 JG /i, BRERHD 2500 JC 4, ¥
8 11000 JC /t,
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3 1tig

3.1 ARIAHBIR 5 0 R 0 A0 ) - e A Rt FAR A
BERE A ) 52 e

WFFT R, e A 135 3 h J5 Kbl 4 1 A
B DY, R R IE BERR e LR B 5 Ca™ R
AP S5 R A A2 LT Sk A 25 0 W R, i [
P 1 A S A 0 2 R IR 224 2 R R A
FEFA L AT, 0 ~ 20 em 1 HEA R
Tl 75 o 7 A A6 B AE 101 26 B0k APP2-50 40 B I 2%
T DAP, 7534 11 APP2-30 F1 APP2-50 &b 3 i 3%
= T DAP, BCAk, TEBEHE I APP2-50 &b BRAR AL 2E
Y MR (K2, 3), DASOR b kAR
FIBERE A = F1] FH A48 1 25 5 T DAP Ab3E (&4, %
2), LEEVLEZEREN, UL APP2 O E B R B AL
IR SRR B E AT LA & 1 S A 2 s e A1
R (E), X5 ekasgss ™ mag s
WFFE AR, FLR PR R R R £ it A 31— if
] J5 A BE WK N IEBEIR SR, X —id B — e R
AT A M A T S T S —
JiT, TEARAEBRACIA AR, 0 ~ 20 em 3R
WO & B TE DL APPL 1 KTPP 4 50K 15 1R Bk iR
BENEAL LS DAP MHHL TGS (Bl 1), #£% APP1-
50 b BB AL AR AL W S L FT AR T R R A AR
2% ) 1 248K T DAP Fl KTPP-50 4 B ( K13, 4,
F2)o 3EALLL I 2h A B A AT RE 5t it 3R 1R
NE R A B R RAFA K, AN, 5 APP2
FHLE, APPL FI KTPP HFH RGBT &, H KTPP
BARE T APPL, M4 Mcheath 25 "2 BF5Y, K9
WA ER b IE B R 58 77 - 5 b (4 W B 5 AN o
FoprF ot = R e iR b it A -85 Aot -1
WS, BEJS A S R IR R 1 X R
B R A RO ER T Be 2 I B,
S HK A RO E B RRER , X T B i A AE AR IR
55 v L APP1 A KTPP Ay JEURH ) 52 B 1R 45 TR i A AE
ORI APP2 g JEURA BE A BRI . /M4
% B DL G 3R A B2 A = 1 SR T ol I 7 s 2
KA K RTIABE SR 70 R 7 T ZAR T = R G Rk
MRk, BLAL, Mml iR fE IR +h i 2k 1 ok
15 ~ 21.d"7°, T =Wk 3R 90 d J1{X
KA T 30% L, FEARE WAL S e AE AR
WL AV OB 4y 3 Uit Ut S )
FE25 ~ 35d. APP2 RGN 1.8, HEL W SN

S

(T
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FERER LR, N2 A —n ZUH AR AL B 4
B 72.73% ), X EBILL APP2 S ) Bk
P 7K e R S0 L Tl A 190 T8 5 A A R ol g W ) B
VElC. 4 APP2 4B1R L8 30% F1 50% B, Kt
FEREIRERAE 1338 ] LU plidece mmiiR,  DAORIEAT
AEAEAN ] it IS [ B 0 () D R S . AR SO, 2
B KTPP + HEwk & 5t . ®mlcdt J7 16 5508 T APP1
AT AE SR P B A T LAY . A S O A e
BA R BEHENR R R v - A s A o ELAR
o A LRkE, REEMERE R SRR
FRERTE LI A Bk w, ZEARIFSE T DR A
APP2 )5k, BIR LB 30% Fl 50% BB TR R Wk
PR IS A 12 - i At R AR I R R 2R 5 1

AR
3.2 ANIFIRBERRAB B NE XS A AL ™ B SO 2 5%
B3 HT

Jit FH SR WA IR e R 0% W 25 B 1 7 T DA R 11
AT AR A 0 I R A R AR A
BEARE TR L AT, APP1-30,
APP2-30. KTPP-30 Fil APP2-50 4k B 4 46 7 45 7=
0 T DAP, DL APP2-50 MR AEKFAR P
e, (RS NE AL 2R (R A AL FRAS T TG B 2
A ] LSRR 15 TR W A1 7 o LR o W AR A
LS B G RE (E4), 1ok, K 4MmesLsh
AN, APP2-10. APP2-30 HI APP2-50 AbFRARAE
RATHE AR A & 2 = T DAP FH Al [RI4BE [
BB IR BEIE AL FE, i APP2-50 i1 APP2-30 Ab 3
FIFKBEEC S5 DAP A2, H W ECT PO bBE, Hh
AT UL, IR R EERBEAL o] I A e, R
FIUTEIR BB AL S5 B B R A B L. AR
WF5T rh BB RR B TR B AL B AE 7 8 rp A3 A i 110
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Effects of different proportions of polyphosphate combined with water-soluble diammonium phosphate on yield
formation and economic effect of drip-irrigated cotton

JIANG Xi-liang', MA Lin', MA Wei-dong', GAN Zi-hua', ZHANG Jing-wen', WEI Chang-zhou', LI Jun-hua', PU
Zheng-xian”, WANG Fang’, ZHANG Xin-jiang'" ( 1. Department of Agricultural Resources and Environment, College of
Agriculture, Shihezi University, Shihezi Xinjiang 832003; 2. Research and Development Center of Yunnan Yuntianhua Co.
Ltd., Kunming Yunnan 650228 )

Abstract: The purpose of this paper was to explore the best mixed application mode of polyphosphate and conventional water-
soluble phosphate fertilizer in drip-irrigated cotton field, in order to achieve the purpose of economic and efficient utilization
of phosphate fertilizer. Under equal phosphorus application ( P,05 120 kg/hm®) , the ammonium polyphosphate 1 ( APP1 ),
ammonium polyphosphate 2 ( APP2 ) and potassium tripolyphosphate ( KTPP ) were mixed with water-soluble diammonium
phosphate according to three different ratios to form 9 kinds of polyphosphate fertilizers. In these 9 polyphosphate fertilizers,
10%, 30% and 50% of the total P,05came from APP1, APP2 and KTPP, respectively, which were expressed as APP1-10,
APP2-10, KTPP-10, APP1-30, APP2-30, KTPP-30, APP1-50, APP2-50 and KTPP-50. At the same time, conventional

water-soluble diammonium phosphate treatment without polyphosphate ( DAP ) and no phosphate fertilizer ( PO ) were used
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as controls. The soil available phosphorus contents at 0-20 c¢m and 2040 cm soil depth, biomass and phosphorus uptake
of drip irrigated cotton were measured at full flowering stage and boll stage. At the same time, the boll setting dynamics of
cotton was monitored, and the yield and yield components were determined at the mature stage. The soil available phosphorus
content in 0-20 cm, cotton shoot biomass, phosphorus uptake of cotton, boll number per plant, seed yield, boll number
before dog days, phosphorus agronomic utilization rate and output-input ratio increased with the increase of polyphosphate
blending ratio. In terms of increasing soil available phosphorus content, cotton shoot biomass, phosphorus uptake of cotton,
boll number per plant, seed yield, the boll number before dog days, phosphorus agronomic utilization rate and output-input
ratio, the overall performance of three different polyphosphates was that APP2 treatment was the best, followed by KTPP
treatment, and finally APP1 treatment. At the full flowering stage and boll stage, the soil available phosphorus content in
0-20 cm soil and phosphorus uptake of cotton in APP2-50 treatment were significantly higher than those in DAP and other
phosphorus application treatments, while 2040 c¢m soil available phosphorus content had no significant difference among
all fertilization treatments. There was no significant difference in cotton biomass between APP2-50 and DAP treatment at full
flowering stage, but at boll stage, the biomass of cotton in APP2-50 treatment was significantly higher than that in DAP and
other phosphorus treatments. The boll number of cotton treated with polyphosphate fertilizers was significantly higher than that
of DAP, but there was no difference in cotton boll weight among different phosphorus application treatments. The seed yield,
phosphorus agronomic utilization rate and output-input ratio of APP2-50 were the highest. Compared with DAP, APP2-50
treatment increased seed cotton yield, phosphorus agronomic utilization rate and yield-input ratio by 10.7%, 88.3% and 7.6%,
respectively. The above results show that the mixed application of APP2 treatment with water-soluble diammonium phosphate
according to 50% of the total phosphorus content of P,0Os can increase the content of available phosphorus in drip-irrigated
field, and has a positive effect on the increase of cotton yield and the ratio of output to input. It is a fertilization choice with
both high efficiency and economic application of phosphate fertilizer.

Key words: ammonium polyphosphate; drip-irrigated cotton; phosphorus agronomic utilization rate; output-input ratio
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