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Eaat, B, RMEET, skpes , BER, & T, REIR T

(1. EMA I AW G IRFEE / 5 MR RS it AR - e B AT Fp e F T o S/ R AT SR G A S
BEMIPHE T EASRE, Sk KE 1301185 2. EMEIRICEAB R A RAF,

AR BET 136400 )
B E: ZIEAHREENARE AR X R mdda e AR EERE, UIREMEHEHR (UAN) A

JEORE, BRI 2- S -6 ( =4 3L ) MEBERURAE (CPCS) MAEL, il E MR RUIE, BFFE HXH R 4 X
TR RWAMCS A A K EZ TR, L2- 4 -6 (=& H L) Mg s (CPEC) Xt iE, Hil4
T 0.5%CPCS-UAN, 1%CPCS-UAN. 2%CPCS-UAN 3 F & PR A0, H AR 56 % 8 6 M AbH: At /U
(NO). UAN(NI180) . 1%CPEC-UAN(NI80) . 0.5%CPCS-UAN(N180) . 1%CPCS-UAN(N180) Fll 2%CPCS-UAN
(NI180 )., FEA& F KA H I + 5 TCHL R S0 A A8 b B A bR A Wi, 7 B 7= o e O Jl R 2%
2020 F1 2021 4EH EHRIAE WK%, 5 UAN ACFRAREL, CPCS-UAN AZbFHAE W 2450 TR = ok bk i, Hidp
19%CPCS-UAN AbBEEFLRAL, ER R 6.38% ~ 8.35%, WG WIS 24.12 ~ 31.70 ke/hm®; 5L LI 5
1%CPEC-UAN ZbFEAH [, 19%CPCS-UAN 4bFE K 7= 53801 5.39% ~ 6.30%, W3/ 17.51 ~ 18.98 ke/hm®,
CPCS-UAN &b ¥ 5™ ) == 2 )5t PR RSORS00 A R EE A 36 . 76 £ KA E B I CPCS-UAN 403 0 ~ 20 em +
J2 IR S H NS AU A R IR TR s, A S R & RE SN B & T b 3, cPCs-
UAN Ab PR 0 25 PR AU F A 2 %, B U SRR T, I A 19%CPCS-UAN Ab3 i) 1 HE U SR LA Ok e e
fiX, H332% ~ 34.0%, AEFWMHHRE S, N409% ~ 49.6%. {EH1h, CPCS Fi4 UAN SRR E MR
IRENE AT LA RO E R B NSRS E A, R R R, BRI A, 48 ZUIER R+
Ky,

KEE: LK IREMEER; 2- # -6 ( =&MW mrehiied; B4, REtEmiasie

FUEHYIER AR ETILTFNERCE, 1 BUCRIRIE L R A+ BB L,

BRI R R R R SR, B R
v bt PRI VR 3 e 7 i R i —
e ] RUME P A, R B B SR 13 AR Py 334
IR Y, RUEMAREE TR, 4R
35% ', R RS L RIS, ks
B, AR WL - RS Rk A R 2
H40% ~ 50%, 2 FECENF RN FE G H 2
— N T T RS IR IR B, B — T IS
PR YL EREE 0L Bk, R AUER R,
REBR ., TFREREMEER TR R, X T2

Logi=EGE
E&WAH:

2022-03-30; KAHHEA: 2022-05-23

B BETREFEEARTH (JJKH20210353K] ).
EERI . Tl (1994-), WIERFIeA:, 58 R T IE kL
Hil 5 0% FH . E-mail : wanggaoxu0222@163.com.,

BHAEE: &8, E-mail: gy1199962@163.com, 5K K, E-mail:
447000257@qq.com

PRZE MR (UAN, WA ) 2 Hartt
SR E R IR AR Y, RS, S
FURNTEIE 25 3 FhR IR T — B B R EUIE S
A H AL 48 R 2, UAN 1T 38 & A VR 9 09 7 1 A
B, T UAN 280 e IR 2 MGl R B, e
SR T R 1| & - WEN T ) lu by @il
AN oK. DR EEEY BRI G REFH
I8 P AR DO AR A D B 9T & B UAN i
Jit JU T 410 i) 551 N— T 3L AR A B mE — e (NBPT ) 3
T FREM T EHEMAR RZRE, H# IR
T 555% ~ 8.82%. MR NI B kB, 1E
UAN I NBPT s AUF K (DCD ) X A= 38 7=t
on Y E B R, AR 3R A HE UAN b B
10% ~ 21%. FE2pRI%E S 108, UAN Fs s s
FRFNE SRR 2 AP ssonl e, BB AR E T3REm A K
KA, WEkkem . 2. TEESER, /L
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FFFALA KRR TF . Nikolajsen 25 W BIFFE & 31,
UAN i NBPT, ] LA$Em/NAZ o, /0> NH, HE
o ARFERE O IRGE, WREGIE A 0F T, 5 NBPT
[ UAN 4b 3 43 51 bE JR 25 F UAN Ab 38 i 7 o 42 5
9.8% F19.1%, A NEF| H 248 = 41.9% 1 16.7%.
2- -6 ( =G AL nbre & H A B2 m Ak i il 1
RN RG], 72U HAERTROT & ok 2, 9F
Oz B T AR B 7 v 1222 Hint 2- 4 -6
( =& H ) merE po oY 8 B T e g 2L )
Pic it R 25 % -3 1 S 5 B R = 1) 5
W b 4200 X 2— -6 (=GR ) nHE Gk A
HFI (CPCS) BIBFFTAXT /0, (O 3 75 B ik
S AEFFASE ML RE S22 B 80 ~ 120 d, fe KPR
RIERAEIMRIR VER 7, HATE IS UAN Hil4
SRR P N A ol ) o oA L SRR

EFXf 2- 58 -6 ( =S ) mbrEdd 5k s
2R REFARRERD . EAN S, A
RN e 2 2 PRS0 AR I R T A o ) 2
A -6 (SR nbrEf e, HomHERR e,
FIFAHSCOR AR, il e MR e MR RIE, Lk
WAETE 5 PR R X B R s, L UAN, 2-
A -6 ( ZEHI) e g FLilR A (CPEC) A
SR, TR E MER AR RIS & K 5 A2
fEbr . AR B & LA s S
s, BT H X R E R BRI I E oK
AR KT W, PPN RO S AR R R
R, DU B R BRI & AR R R ORI R ARl
A

1 MREFE

1.1 RUE MR RN &
L1 gk S

HEBCIE KL : UAN b iR AR AR NE 42 1 A R 2 Wl A=
7, A 32.0%, HPIAR . EAR MBS
A9 0 7.7% . 7.7% F1 16.6%.

HERA AL AR 2- A -6 (=&
FRIEL) MEREMEERRIAL (CPCS), ARUN &>
10% ', ARG 2- 4 -6 (=) ezl
i (CPEC), AR & &R 30%, YIS E N
il 25 o

IR SEE P T Y1 Y AR e S G
g 7 R IF AL AR B A PR wl A2 )7, A4S DF-
101S) . AR (] BB AR A TR
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w47, S SYG-1) . m B EcELARL ( Fif
FE TR R AR A ], Al FA25 ),
1.1.2 R MR AN i & e

CPCS-UAN il £ F% B — & & i CPCS, il
A 1% 24 5, 270 vmin 358 F 1 h, B Hom A
0.5% Fa s, 270 v/min FEFE 1 h, PREFHEHE BN
35 ~ 40°C, fHH IS5 G . Fi kSRR 230
FIREBM AT E R UAN th [ b 2- 5 -6 (=
AMEL ) niknE 5 5o B o AR Y 0.5% . 1% Fl
2% 1, 270 v/min HEFE 1 h, 435045 2088 MR AR
It 0.5%CPCS-UAN ., 1%CPCS-UAN #l 29%CPCS-
UAN,

CPEC-UAN il 5. FREHC—E 51 CPEC, A
F5E I UAN B [ Horp2— -6 ( &) ik
WS O AEE R 1% ], 270 r/min P 1 h, 153
FaEME A ZAE 1%CPEC-UAN,

1.2 HEEAL
1.2.1 B XA

IR TE T AR DU 2 B AR SR IRV A
B KRR SR i, BRI R AL,
T, b A LR AR RS AT 55 2k
AR ERE, R H 0 ~ 20 em #F)Z 132 pH Hy
6.89, AP, BRAFA. AR i 43 )
4 20.89 g/kg. 84.02 mg/kg. 23.46 mg/kg il 208 mg/kg.

AF T DX 3 ey e Y i K i 1 2 KU, W
IR, AR REK B AE 580 mm A A7, B TE 6—
8 J1, FEFME NI —AF — B EKESE, AR
B R 43R B R 2020 FEFSIRPE R, FEK
D, BN EEREK IR, FORAET N REK R
9 558 mm; 2021 AERAESIRBRRE, BEKREECR,
FRAEF MK R 581 mm.

122 RS

RIS 6 M 1) ANiAE (No); 2)
JRZEM LRI (UAN) 5 3) & 1%CPEC £ 8 P
& Z B (1%CPEC-UAN ) ; 4) % 0.5%CPCS & &
MERAAREIE (0.5%CPCS-UAN); 5) % 1%CPCS f&
FEVEW R E R (19%CPCS-UAN ) ; 6) % 2%CPCS
FEMERIAZENE (29%CPCS-UAN ),

R /NIX R Ky 48 m®, B FRE K 3K,
NXBENLIX T, HHVE AR EoK ChFl: R
£ 99), FhiE%E K 6.5x% 10" #k /hm’, NE Kt
#°4 N 180 kg/hm®, P,0,90 kg/hm”, K,0 90 kg/hm’,
BEAEFNER AT 23 51 A B 2L BERRES (P,0545% ) &AL
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#(K,0 60% ).

A3 51 2020 4£ 5 F1 10 H 12021 465 7 11 H
Jiti FERE R R, PHAEISAE 10 A 7 HUk, e A
SRR IEE S 8 em, FEAEIRE N 12 em, i
JE S SRR AR N T Y A AT V), AR )
BISTR A R TEIE A3 £ o A RERNY Sy — ik
BRI AR ARG ARy 4 At P a) 4 ELE)
AR R IR R 3, A F N R AT
TEWE
1.3 W 5 Ko7k

FH 1) 3256 it L AR RTER O ~ 20 em #F)2 134, Fi
W LRI A AL R L A A K
ARG, B, PR, nh2zI . AR, FLEdn,
Wk J5 K 46 LL 20 em R — 243 B0 ~ 100
em 2R+, BRI FEBERE 20 47
M, EEAF AN IERE 2 A, kA
FR/NXEERE 5 ML, B TR 2R S A
TR AR VK G, WA PISLIe e o it A
i 3.30 mm 75, RHH 1 mol/L KCl R TR 1
2, VBTN E R AR S A SR

T30 FHSC AR B 0 5 /08 DX P AR MR 2% B, %
10 BRACE A R A P i R A b, fdd: B
28 I EA NS SN R 28 v | WS AT ER 4 N P R o
FIINAS 5, JREC3 BRACR T AR R S0 =, 4%
PEETAY B, TE 105°C AT 40 min J5, 75CHE EH
i, B R SR H0,-H,80, 1, PLKRER
A KRR -

L4 HEAXREARG 0

BEERRS Y A TE L TS

AT IR R = AN A X AR A
o+ Al AKX IO A R B - A X 3
W IR TOHL A 5

AFMEEAREUS L E = (EFUHA
o+ RIS A TN A R + AR I IR R
fbit ) - (VEPHE o + WOk e R ABR = )5

REB AR = REFUHRE + k5 1300
PLASR A i

RMEF IR K (%) = (JiA X 5% H A -
ANt ZNE X 5% B A ) /AR x 1005

RIERUF R (%) = (A XAEY A& -
ANt B IXAEY R R & ) /R x 1005

RIEFMI LA (% ) =100- FALFWH A -
FNEFRMEE FE 2

K H Excel 2019 Ab ¥ P8 F 22 1K, R A
SPSS 22.0 #4758 1 #r, SRH LSD ki r 22 7 8
ZVER IS (0.05 KF ),

2 ER5SH

2.1 FEE PRI AR RS K S AR A 5

mE 1 Fiw, SRS RE, Frk &
1% T UAN 40 3, 2020 4£, CPCS-UAN 4b 3 i,
1%CPCS-UAN 4b ¥ 7= i fi 5 (11023.59 kg/hm®) |
W& E T 0.5%CPCS-UAN ( 10600.46 kg/hm®) F
29%CPCS-UAN (10411.26 kg/hm®) &b BH, 2021 4,
CPCS-UAN 4bHHH, 19%CPCS-UAN (1274898 kg/hm®)
H1 29%CPCS-UAN ( 12635.61 kg/hm® ) #b 3 3715 ¢
FEAE, 5 05%CPCS-UAN (11244961 kg/hm® ) 4k B 24
FRARE. PR, SESEFLMAEAL, 0.5%
CPCS-UAN 5 19%CPEC-UAN #b 3 22 SR B 2. 1%
CPCS-UAN F1 19%CPEC-UAN ZbFH2% 5 i3 2%, W4F(A]
19%CPCS-UAN 4§ 1%CPEC—UAN /b F 3 7= 549, ~
6.3%.

Jits e B B K R L T NO AR B (3%
1)o it 20 A 3 1] 32 22 A B RO B0ORN A ORL R b A7 7
% 5. CPCS-UAN 4t # H, 19%CPCS-UAN 4t #f
B FRRERL R . ORLEE i 3R T 0.5%CPCS-UAN I
2%CPCS-UAN &b 2, H 5 1%CPEC-UAN 4k B
EERE AAFEREES, R EZESA
e
2.2 FRE MR AR BT B KA AR A A 5

RN T = S N £ 7 N - iy
(Bl 1)s 20202021 4, X kb UAN AR B, B8
JIEL B8 550 A B TT B8 AR AR Ui . CPCS-UAN 4b
R, HPL 19%CPCS-UAN Ab B A R W 480 1 e 1
(213.20 1 231.68 kg/hm® ), ifif 0.5%CPCS-UAN 4b
PRI AL (189.01 F1199.97 ke/hm? ). 5 1% 55 3L 31 7
RIFEE, 0.5%CPCS-UAN 5 1%CPEC-UAN 4b i A
22 R AR E, 1%CPCS-UAN F1 19%CPEC-UAN 4t
FRE R B, A 19%CPCS-UAN % 1%CPEC-
UAN ZbFRAB R RS I 17.51 ~ 18.98 ke/hm’,
2.3 FEMERIAREAERT T LR SRR I

WFRAERFN (E2), FEEKE, K48
0 ~ 20 em 2 PSR S RIARI S IE, HWITHZ
JE i R, HR AR — BRI K. B
W], CPCS-UAN 4bF + 3 e B A & &
G T, SO IR E B IS AT &,
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£ 1 2020 F12021 EARAMBEEXRFTEREMBEZESE=R

PR (%)
PATURIRR JEp A Fe
o i ) (g) (kg/hm®) X 1%
! g ghm Xf kb NO XFF UAN
CPEC-UAN
2020 NO 430.73 £5.72d 26.15+0.67¢c  7017.33 +48.51d
UAN 53873+ 12.43¢  31.80+0.46h 10174.03 + 158.43¢ 44.98 +1.28

19%CPEC-UAN 561.03 +£10.86ab  32.33+0.05b  10369.72 + 80.22bc 47.77+0.42 1.92 + 1.36

0.5%CPCS-UAN  558.15 +7.35ab 3228 +0.41b  10600.46 + 321.98b 51.06 + 8.37 4.19 +2.86 222+2.73

1%CPCS-UAN 577.49 +10.90a 3386 +031a 11023.59 £ 102.14a 57.09 +1.18 835+1.72 6.30 £ 0.36

2%CPCS-UAN 553.52 + 4.46bc 3230+0.71b  10411.26 +256.02bc 48.37+3.94 2.33+£3.40 0.40 +2.84

2021 NO 457.52 +4.72d 21.60 +0.51d 7563.43 +70.41c

UAN 497.40 £ 6.11c 27.90 £ 0.06c  11984.82 + 68.93b 58.47 £ 1.54

19%CPEC-UAN 577.04 + 14.12ab ~ 29.47+£0.39b  12096.73 + 345.40b 59.95+5.95 0.93 +2.87

0.5%CPCS-UAN  553.55+7.64b 28.04 £0.29¢  12449.61 + 405.00ab 64.61 +5.18 3.88+2.78 292+421

1%CPCS-UAN 587.25+3.79 30.22+£0.20a  12748.98 £ 205.18a 68.57 +3.44 6.38 +1.20 5.39+247

29%CPCS-UAN 583.67 +20.20a 29.48 £0.47b  12635.61 +276.32a 67.07 £2.31 5.43+2.49 4.45+5.36

Jr 22500
ARG (Y) ns ook -
JENEALEE (N) Kok - —
Y xN sokeok ks o

i BRI E/NG FREFR RN AL LR 225 2% (P<0.05); “ns” FOREHIRES (P>0.05), =7 FIREFMEE (P<0.001),

20204F 20214F
280 280
b : b
o a - b
E 20} ¢ be b = b E 210 :
2 s Bl
~ d ) d
18 140 - g 140
® ®
= =
K 70 - ¥ 70 |
g et
0 0
= Z Z Z Z Z =] Z Z e Z Z
Z < < < < < Z < < < < <
= 7 37 3 = 7 37 3
Q n n n Q n 75} [75)
m O @) @) m O @) O
=™ =¥ =¥ =¥ ey =¥ =¥ =¥
@) @] @) @) @) @] Q Q
X X =X X X X =X X
— Kg] — ()] — g} — N
(=] (=]
A3 Ab3

E1 AELEEREREEREE
— 140 —
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7 B CPCS-UAN &b H o () i £k 31 il 751 2- & -6
A ) MR SR B 1 B RRAE I R R R 12 R
i3/ NI (411 RS o7 NP2 o 1w R 770N = R 2
H AR 78 FOKI W 2= 2], CPCS-UAN 4b
B S A S HIRRR A B S AR, Ul
i T &R R CPCS A as i, il T ms Ak A
WA, AR A CR R X B R R R
T, WERSA BT AR RN 4t T
PR

60

WE 2 Frs, 2021 4F K454 7 WA [F] Ak 1
0 ~ 20 em BJEZHFRHESR G EE PEOBH. UWWA
NESEZGH] CPCS REMS R 58 vh 82 A5 AU il Ak 1) f
FANREHT . Tkt 22 ) 2 U, At b B
S b S RIS GE R A BAROK S, {H CPCS-UAN
AP S R IR B Bk, UL CPCS-
UAN RERSIE KRNI IER, A M TAEMIELE T
SRR ERESWIERE S L VAN TIE SR (7 el
SNEFIHIAR AR

60
20204F

50 |-
40 :
30 |
20 |

10 |

PO whs R
AEF W

0 1
Y

—a—NO

50 | ——UAN
~ . —— 1%CPEC-UAN
[=11) L ~
< 40 -~-0.5%CPCS-UAN
E 30 | --«--1%CPCS-UAN
rlgmﬂ w29 CPCS-UAN
41
& 20 F
¥
# 10 |

0

W PR whzZM EREM N
EH
30 ¢
20214F

) 5
o 20 5
g
A
Rt
& j0 -
Ka
:]1:3};(

0 ¥ T

GRZAG IS S 2
AH W

24 FOE MR RN 13 - 1BV R A R T
Ep-A ]

ST AR H - R RS R R T kB
(F2), MAEPEIEEAYZilRC AR R AL
F ORI, 2020 4 5 H 49.1%, 2021 4 5 H 50.8% ~
51.6%, LU AERT LT 2R R, MAR L
R AE R FEELEE M EYIR, 2020 4
e 514% ~ 74.7%, 2021 4F 5 H573% ~ 81.0%, H
YN T SETCHLEGR R, AR R R AR, it
RALH T, UAN &b A 8 2 B R e =i CPCS-UAN
Qb PR 190CPCS-UAN 4b F 4 2 2 A i ik, H e

223
B

B2 EXREGEBHO ~ 20cm TEHIEERSRMBESENESTL

HO R HEHI

2%CPCS-UAN At ¥, 0.5%CPCS-UAN 4t PR % &
S G 2 B A G, 2% CPCS-UAN 5 1%CPCS-
UAN 4b 3 4 2 28 4% 10 35 W 3 55 T 19%CPEC-UAN &b
B 1M 0.5%CPCS-UAN 4t P 55 1%CPEC-UAN &b BE 4
F 2 SR W, AH H 2020 4, 2021 4F % B 1
THLR B E, ARERUBKEME, ARk
AR, EYRA =S, BMAR AR ED
AR 5% gt 2L ) B AH H, 19%CPCS-UAN 4b
HMARBARGE, AXZRUM LRI R EMRT
19%CPEC-UAN 4k 3, 15 B CPCS-UAN A3 | T~ Jik /> 1=

- 1EM RGN AZ B, NIRRT R AR
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x2 ARELELTE - EYRGEHRETFERRL (kg/hm®)

GOy T H NO  UAN  1%CPEC-UAN  0.5%CPCS-UAN  1%CPCS-UAN  29%CPCS-UAN
2020 ZA it A 0.0 180.0 180.0 180.0 180.0 180.0
R E LA R 107.8  107.8 107.8 107.8 107.8 107.8
FIAZED it 787 794 79.4 79.4 79.4 79.4
S GE 186.5 367.2 367.2 367.2 367.2 367.2
R FESI 139.0  189.0 195.5 199.1 2133 203.8
TIETCH A5k B 475 841 95.5 98.4 92.7 96.4
RREFIHIR 0.0 940 76.1 69.6 61.1 67.0
REBR 475 1782 171.6 168.0 153.8 163.4
2021 AHA it 0.0 180.0 180.0 180.0 180.0 180.0
R LA B 110.0 1034 107.9 105.6 102.5 108.9
FMART it 654 654 65.4 65.4 65.4 65.4
S A 1754 3488 353.3 351.0 347.9 354.3
A YERIIIL 142.1  200.0 212.7 211.2 231.7 218.5
TIETCH AR B 333 613 56.7 62.2 64.2 58.9
HERFUHILR 00 876 83.9 77.6 52.0 76.9
ARBAR 333 1489 140.6 139.8 1163 135.9

2.5 Rt IEX ZIERMA A Bk, 5k
BH AR M)

AHEE 2020 47, 2021 47 U8 3 UL A1] FH 840 X A
. FEWLER B A A, 2R AN 2 25 DU X 4
I (263), PiIEF L 1%CPCS-UAN &b F (1) & A
FEWLA) FH et i, UAN A0 31 %) 00 26 00 1) FH o5 e
k. CPCS-UAN 4t 3 v, 19%CPCS-UAN 4b B i 2%

5 1%CPEC-UAN ZbPEAH L 22 S A B 3. MR ER R
WA S R E, PIAETA] L UAN 4b B, CPCS-
UAN 4t B 1, 19%CPCS-UAN 4t BE A T 2%CPCS-
UAN Fi1 0.5%CPCS-UAN 4b i, 55 1% 45 2L 750 BLAH
e, 19%CPCS-UAN #b B {1 08 26 UL A FH 2% I8 3% 5
F 19%CPEC-UAN 4bHf, 17 0 28 F W51 5 % 5 51K
T 1%CPEC-UAN £ 3, 45K W], 1%CPCS-UAN

5 2%CPCS-UAN #1 0.5%CPCS-UAN 4b#f, Hrb i FIEF R R 5k B Ak g, Wb R E A A&
L 0.5%CPCS-UAN kb B 5 {I%. 177 0.5%CPCS-UAN %%,
®3 FERBEZFAFA. REMREE (%)
- HE R HEFWIRE T HE RS
2020 4F 2021 4F 2020 4 2021 4F 2020 4 2021 4
UAN 27.5¢ 32.0c 20.3d 14.8ab 52.1a 53.2a
1%CPEC-UAN 31.2be 38.9b 26.6b 12.8b 42.1b 48.3ab
0.5%CPCS-UAN 33.0b 38.8b 28.3a 16.4a 38.7bc 44.8b
1%CPCS-UAN 40.9a 49.6a 25.1¢c 17.2a 34.0c 33.2¢
2%CPCS-UAN 35.6b 42.3b 28.1a 13.9ab 36.3¢ 43.8b

E: FSIAR/NG FHZORA R BLE 225 8% (P<0.05 ).

3 itig
3.0 FE MR EUIE X K 7 i K R R R )
R

UAN A B HA ZRARIEE, AU EY,
— 142 —

SIREM, WA UAN af gt £k /N2 K FE
IR AL S A 7 4 8 IR A 2 5 (R
T UAN A SRR RERE, G PEER, 5 Kk AR Al
W, MEALEE, SEGEIIN SRS R SR
Thir, B RAE T IRBAEYI R T R A S
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R, MR A NSRS KA A#T K,
T R R I RO PR R TG g O RS
B L0200 UAN it 280 A 384 25030 AT 32 v 4 i i
FEARRIEEVR, fEdEPEH ™, R RS
RERRE, AR TRED 5. S BT R
KRR X GARMITEERIEA -8 MR,
AH EE T2 BB AGR (i AL B, WI4E[E] UAN 7=
MK, 2020 V4 R 1.9% ~ 7.7%, 2021 4E5F
¥ITRE0.9% ~ 6.0%. FEETE UAN FRE &L
RGNS R R e PE R IA FUIE AL 2% T R E LS A5
FREEFIGREE, AR T EAE R AL R, STEY I
R ) SR INDC e, $2m T AEY A
K WA 2- A -6 ( =AW L) MEBERR R
FIFL (CPCS), 5 CPEC M, XF &ERR L ) 4E 2%
HATCHW R AER, SRR IR, )
HINAE, SR SCIAEYIRG A R ORI AT g
JE A

3.2 E RS A R AR T W AR R XT K
KRS ) 52 )

A WY % B, CPCS-UAN &b 3 | 19%CPCS-
UAN b B 7= 3 e 5, 2% = T 0.5%CPCS-UAN
1 2%CPCS-UAN At HH, 2020 4E 43 %] 14 7= 4.0% .
5.9%, 2021 4E43 P2 2.4% . 0.9% . W77
HZJ7 kA, I 0.5%CPCS-UAN il 29%CPCS-
UAN ZbF, 19%CPCS-UAN Ab 3 BA f ke S0 FN 7 b 8
R, XATRERELH " R BNz —, #ig
okt FUEIEROGH GRS, RO, A
5T 2%CPCS-UAN Ab FRAR IR 5 Ab B 3% 7= 3%
AW, XA RE2 K AR FZ R I A R IE
SAMER, FIEHHGH CPCS MFE I 8 2
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Application effect of stable liquid nitrogen fertilizer in black soil with conservation tillage
WANG Gao-xu', TIAN Geng’, ZHOU Jia-feng', ZHANG Xiao-yan', FENG Guo-zhong', GAO Qiang'", ZHANG Zhong-

qing” (1. College of Resources and Environment, Jilin Agricultural University/Key Laboratory of Sustainable Utilization

*

of Soil Resources in Commodity Grain Base of Jilin Province, Key Laboratory of Straw Comprehensive Utilization and Black
Soil Conservation, Ministry of Education, Changchun Jilin 1301185 2. Jilin Woyijia Ecological Agriculture Co. Ltd. ,
Shuangliao Jilin 136400 )

Abstract: Low nitrogen use efficiency is an important restricting factor for efficient and stable development of maize
industry in the black soil area of Northeast China. The stable liquid nitrogen fertilizer was prepared with urea ammonium
nitrate solution ( UAN ) and nitrification inhibitor 2-Chloro-6 ( Trichloromethyl ) pyridine microcapsule ( CPCS) as
material to study its effects on nitrogen absorption, utilization, growth of maize in the black soil area. Three kinds of
stable liquid nitrogen fertilizers, 0.5%CPCS-UAN, 1%CPCS-UAN and 2%CPCS-UAN, were prepared with 2-Chloro-6
( Trichloromethyl ) pyridine traditional emulsifiable concentrate ( CPEC ) as the control. Six treatments were set up in the
field experiment: no nitrogen fertilizer (NO), UAN (N180), 1%CPEC-UAN (N180), 0.5%CPCS-UAN (N180),
1%CPCS-UAN (N180 ) and 2%CPCS-UAN (N180) . The dynamic changes of soil inorganic nitrogen and plant nitrogen
absorption were measured during the growth period of spring maize, and the yield and its components were measured at
the maturity period of maize. The results of the field experiments in 2020 and 2021 showed that CPCS-UAN treatments
significantly improved maize yield and plant nitrogen uptake. Among them, 1%CPCS-UAN treatment was the best, with
maize yield and nitrogen uptake increasing by 6.38%-8.35% and 24.12-31.70 kg/hm” compared with UAN treatment, and by
5.399%-6.30% and 17.51-18.98 kg/hm’ compared with 1%CPEC-UAN, respectively. The main reason for the yield increase
of CPCS-UAN was the increase of grain number per panicle and 100 grain weight. In the whole growth period of maize,
NH, -N and NO;™-N in 0-20 em soil with CPCS-UAN showed a gradually decreasing trend, and the content of NH," -N in the
soil was higher than that of other treatments in each growth period. CPCS-UAN significantly reduced the apparent loss rate of
nitrogen and increased the apparent utilization rate of nitrogen fertilizer. Among them, the apparent loss rate of soil nitrogen
with 1%CPCS-UAN was the lowest (33.2%-34.0% ), and the apparent utilization rate of nitrogen is the highest ( 40.9%-
49.6% ) . In black soil, CPCS-UAN can effectively inhibit the transformation from NH; -N to NO;™-N, reduce nitrogen loss,
increase nitrogen absorption of maize, improve nitrogen use efficiency and increase maize yield.

Key words: maize ; urea ammonium nitrate; nitrification inhibitor 2-Chloro-6 ( Trichlorometyl ) pyridine microcapsule;

black soil ; stable liquid nitrogen fertilizer
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