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(1. PHRGRSFRIEIREEAFE, BIK 4007155 2. PHRGRSFRITE Rl gt 0 % T dcs,
HmIK 400715; 3. BTN AERE, FTIK 401329; 4. FEPSHTLAH M, B 401120)

BOE. AR B AR AR LR A (N, R R, P00 E I S ik
RURBEFIARZ 5 N, SR EE i, Fe 0ok i Vo i e X8 bR = B e et 2R . 2023 417 P g b X 28 iy J HH
MRS, DIBBCAHIR I AR, BB 5 AL, 43510 N 0 ke/hm? (NO) . AE46 T4 30% (N 175 ke/hm® , N175) .
Ak A, (N 250 ke/hm?, N250) . fiAk Fi# 309% (N 325 keg/hm® , N325 ) g EMEAE B (N 400 ke/hm®, N400 ),
SERLRIH . B P S A RN - AR, 5 N0 ALFA L, N250 AbFEAY B L BRI R
MARM B 2T AR, HREWI T HRIF 10.3% 89T 55 Be AR 9.6% (R KB F], AU A
ORI R . RIBA A RCR R R A 7= 35050 4R R T 45.0% . 55.1% F1 56.1%, WAk, Bk b8 T R 2
i S AR RIRBE M2 58 N, SR 2 M R BIRE - SE R0 R, BT AE AL R S5 . B RLh
A IA B e S H T JBURR SR A JUr s 1 b SR A R UMk B 430 30,0, 26.3. 24.2 1 26.5 ofkg, ISR
JZAHEN, BRE N 777, 672, 56.9 F148.2 ke/hm®, BFSERM, Mt N 250 kg/hm® I, BEASFIEE &
PR T4 N, FIRAR O B, WIS AR iy i, BSINBRBUR SEh A E M T B B b ), 0 4R s =)
FHER, RN HE 50 R X R R 32 A r= HA T R

KGR ALl SRuBG s EERNAR IR R s I e N, kB i

BMUE & NI W 2 A 28 R E b
2. UYL, BURREERY, R e B
Sz — 1 2022 4F R FE BRI RS IR R0 0 223
Jihm?, (53R EE SRR 10% 47, SRR
298 6400 J7 t, 4EFEHAE 2700 2T Lk F L iR
i X R TR ] A R BB X, AR AR 2 o 4[]
PR RITRUY 30% 0 BRI B0
FRICRZ—, XTHRIR = AL o A B
FOAF T4 1 g X 3 3 A Mt 3 e
[Al, SERTIRE REEA T A A R R, PUrHBIX
BRBOT- S0 A - N 400 ke/hm®, TG B A B 55
e oK o UNE I it FH AP RS 3 X R 22 T A9 X 3k
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FRE FEOZH X FAEF AL PR 5 S5 ]
GEH L I, AR ALV e X R M B R S
FALAEHL,  DASEEAE AE4 BB s A JIE R
114 ] o 28 A1 - IR PR 858 XU

DAL RE FH 1 BE S 1 25 /D + 33 RUR % B AT
PRI LT, AR AR 7 AT B S B ) T
244, “HZAE LT R A R EY AR A K
BBt 48 N, o AVEY) B AR AT K R
Pt A, S S I 5 VR R SR A ]
Z3 (A1 RN AARPIIE 7, FEAATEE 0 O R
MR . 7Esm 7 Fah L R
W R B, “HRIZEEE” R fr = 2 11
HRID T 18.8%~73.0% WIENEHBEA . sk, 2%
DRSS RN S 2 TR LA K FH ) A5 S e
LFHRZEMFEM, ARG S m i A 25 K. il
o, D= s M NAUR h Br, TEIRGE
- BOREAE R g, Ao 2= s N 2= i A0 A it
G4 Wk 525 1450 ke/hm® ™5 i M X
% it e A AUIE it Y BRI AR A4/ 227150 350 ~ 400
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kg/hm?, FKEZE45H 150 ~ 200 kg/hm® ",

e 55t Z0 VR 2 2 8 AR AR A W foe KA BT 7 1)
B/NRWREE ' WIBVE Y oM T R
B I LA vR R A S N, SRR, T
ACVEY & bt B R R E e E T,
Zhang % 'S FEAR LT BRI R B, R A
TEIIR B 5 77 /N2 S AT T AR i P 75 (A I AR R
U350 28.1 F1 19.5 glkg, IRFMZHIE N, &
AR 74 F 129 keg/hm®, Cao 251 7562 b 113
FE i) JE 7 W 4 B0, R A B K T4 o AL A A K
N ] st 0 e SRR B I Sk B R 33.2 ~ 31.3 gk,
Il FEHRZ 8 N, R B I AR A N 41.4 ~ 62.0
ke/hm®. T ERSE%F F2 40 1 A BT SR Rk S AR B 1
YIRTE, BRSERREE, FRormlRe s, F4a
Tk, SEOREEY) 58 AR A
WeRE RN N, SRR E AR 225 . SR, H AT
KT F 8 N, 5% B8 B DR R R0 B A 9% 2 2
TR EAEIEFE AP IX 252505, dnsh
22 M T KA 1 202 MR T P R X M 3
Z 5 0l TR U AR 2 L N A RIS
WA, HAZ YA A - IEART H R AU
L it A TR R R R T T 25 5

ANTIFST L)V R X R R S X 4, 5T
IR R . TR RS . AE
AR 5B . EEF SRR Z 5N,
BRER B RC I, I B RS SR B T 1 I
TR R R 2 0 N, SRR e, R T
] o X 2 BB i R, PRI XU,

VG R L DX Sl A 2 00 5 R S P S 4
1 #MR5FE

11 e A

RIS 2023 4 4—8 HAEE KA X I TEHEPY
R RS I A N S (30° 0° N, 106° 7' E) it
1o 2 DXIE T B ()3 $vy ZE KU, 3R
ZW, ZZRRADR, e 7 2R %0 X R R
3% - MBS VE R S8, 2023 SE A A E M (4 1
20 HEI8 A 3 H ) ALK R A 223.8 mm, AR H
H+H0KR%, KEHEE TS0+ KEITH
HI O ~ 20 em RJZ TR pH 5.65 (K =
1:25); EA0.50 g/kg; 13 NOS-N 1 NH,-N %
A 4.89 Fl 2.06 me/ke; A RUHE 19.5 me/kg; 38
B 56.0 m/kg; AHLIT 9.19 gkg.
1.2 gt

FH (]3RS0 NX 434 R e b bL i T, R s
5N KA (NO) ;5 il & &
8 30%, Jiti % 175 kg/hm® (N175) 5 P Akt & Ak
BE, Jii % 250 kg/hm® (N250), H:TSCRk /0 Hr fin
KA 7 B g e i A i A &
W 30%, Jifi%l 325 ke/hm® (N325) 5 4 ) H ARALFE
Jiti % 400 kg/hm® (N400 ), 3 F P4 g Hh X 314 1733
ORI P 1 8 A ) 30 A i R /U . B4
B4 wER, Mot 20 AN/NX AT T
W, BB IR R (N 46.2% ) | i WERRES (P,0,
12.0% ) FIEERET (K0 52.0% ). 45 kb FRAE SR
) A B I AR A 1 R

F1 ZLEEHFNAREFTHNERE (kg/hm®)
JEALHE ((N-P,05-K,0 )
pis: e —— " ~ o
isp ] TFAEALH ) g ] LERLE =SaN
NO 0-70-60 0-70-80 0-0-80 0-0-80 0-140-300
N175 70-70-60 35-70-80 35-0-80 35-0-80 175-140-300
N250 100-70-60 50-70-80 50-0-80 50-0-80 250-140-300
N325 130-70-60 65-70-80 65-0-80 65-0-80 325-140-300
N400 280-145-115 120-145-115 0-0-0 0-0-0 400-290-230

SR Ao Ry B TR T VG e b DX A AR L AR
2 R 8, 7E 2023 AR K HIKER T,
BT 4 720 B4k, #&IEATHE N 60 em, 1TH
BRI HR 40 em, BEA/NX AL 46.5 m® (5.6 m x 8.3
m), TEBBREIRG S 12 d B — R EEAE, 45 43,
62. 82 d MYFFAEAL SN | 25 S RN SR 43 S a2

173 HERLE G, AR FAH 3 UGB LT & He iy
20101 1, Jr A A B35 78 BiORURE A B i 1 458 3%
LA 8 ~ 12 em A0 7V 5 7 £ BUARUR 52 F
202347 A 11 H A8 H 3 H R Mk, #HAE
BN B BR A B, M R TR R RN R H R A e
hE,
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1.3 HEACRES T

K XFAL” TSR, FERARAS R
BV -l 7 B S BB R 2 20 em ZLEKER O ~ 60
em R 5, 4390 ~ 20, 20 ~ 40 Fl140 ~ 60
em 3012, — s ARG (2.00 mm) KUT
JE T HAIEAR R, O3 —&B55 - IERE S i
JEHMISEEG S, F 0.01 mol/L S ALAS IR R EE U S AL
(NH,-N) FIRESA (NOJ-N ), &I 4 A 3hiksk
WA AA3 ( SEAL Analytical GmbH ) BEFFIIE

+ 3 NH;-N #1 NO;-N Z & (N,,,, kg/hm®)
Fie TG

N,_.=dxPy;xCx0.1 (1)
KX, dNEEEFE (20em); P, HIERE (o
em’) 3 C o NH;-N 580 NO;-N & & (mg/kg); 0.1°H4
PO R B IS TR R BUE N NH-N fl NO;-N
HFEZML, 0 ~ 20, 20 ~ 40 F140 ~ 60 cm +J2
BEMMNN 142, 174, 1.71 glem’,

TE B3 INDX A Hh ] 7 28 e P A4 2] 1Y
16 BRAMIRIC, M UG T e . W, i
LB BRAE i, VRS B T LA 105°C R 7 30
min, 75°CHETRIEHEFETH, AREA (25,
MERURSE ) FF o TS B O R, T T Ak
JE (AL A ),

S ERO A R EN AR E S TP 5 R
PR BAHD E AR R BRI 2R i RAR
Bz M58 i BT 2R EZ T E

REF R AZPIECE (REN) . A
JEA 22 %40% (AEN) FIAENEAW A= 7= J) (PFPN) &
w, HEARIT

REN (%) = (U,-U0,) /N,.x100  (2)

AEN (kg/kg) = (Y,=YO0,) /N, (3)

PFPN (kg/kg) =Y,/ N, (4)

A, U, F1 U0, 53 F7m it ZURIAS it 204 34 R

Mo FARFEAR R R R (RS IBOAE T

B R x FHNERA AR AR AR ) 5 N, RARAS

Ii) b B it R 5 Y, YO, 43 T R 7R 45 it LAk BELF
AN it A B A
L4 BAEAb S b

K H Excel 2019 47 3EREHHE AL B, F Origin
2024 pro HEATHIE s @it SPSS 26.0 #E47 [FH 44T,
KA BN EYE (LSD) ##7B EkR, BEK
SR P<0.05,
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2.1 GRS R A S

R ok it 2t 1 TR, Mt A TR E)
HeAL & (N 250 kg/hm®) JEfEEEEaE (K1), NO,
N175. N250. N325 F1 N40O 4b B (%) B AL 7 1 4
WA 83, 29.6. 37.2. 37.0 F138.1 thm® ( & 1), &k
BAR P R S, 5 N250 AbFRAR L, N175 Ab Ry
FEMR T 204%, 1 N250, N325 F N40O kb 3 fii] 7=
R ENEZES (E 1, P<0.05), ARLEHEELE
25 TR 5 45 R BB 5 B m i BT
AN, B B S AR MR - T AR,
ol P (3R B i FBUBR S 7 1 i 75 1 d5e /N
Jifi A& ) 4 N 2404 kg/hm® (& 2),

45

40

3s
r b =
30 ik
g 25
o 20_
i 15

10

5

AR Mt
B 1 AREERACSEXHMERL =20

i n = 45 REVNEFRFIRE—E B WBECR S 22 7 W (P

<0.05),

0

45 -
® N0 *
40 - v
[ oNI175 A v $
35 A N250 / v -
L v N325 A
30 & N400 )4
E 25+ /
ﬂ]mj 20- /
I5p S
10 ;-//
b y=0.121x+8.333  x<240
S5r y=37.419 X=240
ol . R=0.971"" (n=20)
0 100 200 300 400

A= (kg/hm?)

2 HMRIFESHEREZENXR
1 FORTE P < 0.001 /KF-2E5 03,

S
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22 TR R 5o A

B EBRARE B, HT YRR R 2
- -8 BB (EI3), 5 NoAbHAH
Lo, MEEUE A T T R R (& 3,
P<0.05), 5 N250 &b BEAH Ho, N175 &b #7E SR AT
AEA I 2 SR ] | 2 T A SR A ) b
AR T AR RS R R T 30.6%. 19.5%
17.9% F1 16.0%; N325. N400 &b FF7E BRARTT 48 AL SR
W b AR BB B N250 A B4 T

TY AR R IC w255, N400 Ab B [ BRAUE
e E TR B8 W EPE S T 19.8%; 11 N250,
N325 i1 N40O AbFH 1) UpUR S5 1) B fR B2 4 2 1] g
BEMEZES . AN, HEARALEEH N40O Ab B Y R
Hby b AR ST B R S R B A B L B AR, AR
FEAVE T3 T LU B e 5 N250 #5 N400 Ab 2 i 3
BT 10.3% WY BAE R S i s Ee L, o
T 14.5% WY BUEFRAE e e (&4 ),

T 112%. 17.0%, Mg 25 R Mg R nor a
W B . 0 N
7000 ol
N ab < 0T
[ IN1755 COuIN17525+ a a - i
6000 H—IN250% T=oN2502% 0 J[ ad %% = 40l
[ IN325M ZEZIN325 2Kt % b §
~ [ IN400% EEEEN40025+H s I
g S0 i Jf o X 30f
4000
N 20 K
1 =
& 3000 a
% 10f
2000 abab d f 0 =N
TR b U o . *
1000 f % , i
. DN ) B4 s RASI EEMERSEE (Z+0) A
4k B ke ) 4k H) ——
iﬁﬁﬁ%ﬂ HRAH S5 T 40 I 3 L

B3 AREMEESEIT SRS L T
FETF YRR 22
Ve HEERIRING SR ) W A B 22 53K 51 0.05 835 KT
T,
TESS R W], 5 N250 b BHAH L, N175 4b 3
BBV FRA T (25 +0F) TR R
T 19.7%, N325 4bF4E N250 Ab R A BAGE FR 28 B

23 AN R AR AR Wl BRRE 5 R
Pl

AL RUK T 0 BRAUAE T A6 A 2 109 b I 0 A bk
RRERF®TE 3T (£2), 5 No A
He, R W35 5 & T AU b SR AR R AR
N250., N325 F1 N40O AbH %) U L SRR AR ik
A KCHEET MY TR EEES (£2, P<0.05),

(T

F2 AEERE T MM ERERRIRENSITEN (g/kg)
it b3
A F ) A
NO N175 N250 N325 N400
PAR IR 23 ] E 12.8 £4.7b 15.8 + 4.6ab 18.1 £0.8a 17.0 + 0.9ab 17.8 + 1.9ab
i 33.9+4.3c 48.6+2.1a 458 +4.6a 463+27a 40.1+2.9h
R 263+ 1.5b 34.9 +0.9a 32.3 +0.4a 35.7+7.0a 32.7+2.7a
Hb oA 23.4+2.7b 31.7+2.8a 32.8 + 1.6a 33.6+2.2a 30.1+1.7a
S ES 7.9 +0.4a 11.4+0.6b 12.0 + 0.4ab 122 +0.7ab 126 +0.7a
- 31.4222b 37.9+7.0b 47.6 +4.6a 46.1 +4.0a 48.8 +2.9a
R 20.0 = 1.3b 24.8+0.3a 23.7+1.7a 24.8 +0.8a 24.7+0.9a
Hb [ R 20.4 +2.5¢ 243+ 1.4b 26.2 + 0.4ab 26.6 = 1.7ab 273 +0.6a
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AL B
KAEAEE W H L
NO N175 N250 N325 N400

ERE S0 ES 7.3+1.0b 12.0 +2.5a 11.4+0.9a 12.5+1.0a 125+ 1.0a
nf 24.0%3.2b 38.9+3.2a 41.8+19a 403 +3.4a 432+27a

R 20.4 = 3.0a 222+12a 22.4+0.8a 22.6+0.9a 22.0+1.5a

b bR 18.3+1.9h 233+0.7a 23.7 +0.6a 24.0 +0.6a 23.6+1.1a

SRR ES 7.9 +0.6b 15.5+0.7a 154+ 12a 16.3 + 0.4a 15.7+1.7a
nf 278+ 1.3c 355+1.2b 404+ 1.4a 395+ 1.1a 36.8+2.7h

P 23.0%0.5¢ 26.6 +0.3b 27.7+1.2ab 263+ 1.6b 28.6 +0.6a

Hb [ 20.6 +0.9¢ 25.4+0.5b 26.9 +0.5a 26.7 = 1.4ab 27.6+0.7a

TE: RPEE Ny 4 NEEREIE = PR L FIERE, ARVNG FREFORIER— AT IIAFEAL B B E 2R (P<0.05), T,

5T 4y BB R B S A S ], B ol NO
Hh bR AR A R R B R - 187 R
R (B S ), TEHMES RARW, N250 b3 O EiNas

FRABZE A 1) 20 3= FH 2 55 N325 1 N400 4b 3 43
5 D T 14.8% 1 21.4%, 1T SRR S Y A
FRFUR RN T W 25 5. N250 Ab P A Bk T
TR S AR R E SR B AR S B 4 L
% 5 N175 kb 3UAH L35 T W 3 Pk 25 5, B N325 Fi
N400 Ab A 8 F5 4% B 0 43 B L ] 43 53] i =5 sk 2>
T 14.3% F1 14.5%, TSRS HC H 15350 i 2
ET 9.4% F9.6% (K6, P<0.05).,

RESBLLH] (%)

2.4 G AR AL A R A R0 A
AL PR R PR (REN) . RUHEA75K E6 SRR S ERE (Z40)
R (AEN) FEACHAE ™1 (PFPN ) Ry %2 i 14 Py N

HEHN AR, N250 ZbFE A REN, AEN. PFPNJ»

; H AN
5 K 53.8% . 115.3 kelkg, 148.6 kg/kg, 5 N325 4b HEAH P, N250 4 B 89 REN, AEN Al PFPN 53 3 5

HHLET T 293% . 30.5% F1304%; 5 N400 b PR AH

200 b, N250 b FHAY REN. AEN I PFPN 43 %1) g 35 48 2

CNost [ NoZE+nf

180 S LOON17525 b
IR S R T 45.0%. 55.1% f156.1% (£ 3, P<005), N250 5
160 4 N3 252 > =) e
A i % N175 ZbF8 REN Fl AEN [H125 5K 52,
o 140 + ) .
glm x3 AEEREXNHEMBROKER., REYER
on
=z FRIERE~ TR
1 100
g«g 30 ol e AZE MR FANEAR SRR AICRA ™ 1
# o (%) (kg/kg) (kg/kg)
40 ;g; N175 58.1 £2.0a 121.4 +10.8a 169.0 +9.0a
20 N250 53.8+2.9a 1153 + 13.0a 148.6 + 11.4b
A N325 41.6 £4.7b 88.3 £ 4.8b 114.0 £ 6.3¢
) . - = N400 37.1+1.8b 74.3 +7.7b 95.2+7.6d
B5 ARESRLGENFHREXBEESHT FRREREE * * *
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2.5 AALHE RT3 AL (N, ) SR B 52

T4 N, (NH;-N, NO;-N) 5% 8 & 7F A [A] %
JE W 42 (0 ~ 20, 20 ~ 40 F140 ~ 60 cm)
Y168 5 it S P SN I BG o, E  R R R o
ik (F4). Boh, 7EMRZEHE (0 ~ 60 cm) JEFI
W, AN N, 5% B Bl BRI A K R R A
SEIR R, Hidr, N250 4b AR BT 48 A

W, SR SRS AR 0 ~ 60 em
MRZ A N, 5% B 23 o 1341, 126.1,
80.0 £ 78.5 kg/hm®, % N325 &b B {E K HUIT A€ Ak
S g5 AL 2 L Rl SRR 4y )
W AR T 26.9%. 37.4%. 35.3% #134.5%, %5 N400
Ab By ) iR AR T 61.0%., 52.7% . 58.0% FlI
60.0%

x4 HBRERNHEBMAREFTHLIEN,, RENZI (kg/hm®)
— +2 Jiti SRV H
(em) NO N175 N250 N325 N400
PAR e S ] 0~ 20 14.8 +3.5¢ 31.0 =3.0d 61.2+5.1c 79.9 + 6.4b 171.5 +9.5a
20 ~ 40 14.1+1.2¢ 21.5+3.0c 51.6+9.8b 61.4+7.4b 119.9 £21.1a
40 ~ 60 132+0.7¢ 16.8 +2.8¢ 213 +2.8¢ 423 +10.8b 52.8+5.4a
e ] 0~ 20 10.0+0.9d 21.3+0.6d 68.0+9.8¢ 94.4+21.9h 160.1+12.1a
20 ~ 40 11.8+0.8¢ 19.3 + 6.0be 32.7+7.2b 80.5 +15.8a 72.8%129a
40 ~ 60 113 20.3c 16.9 + 3.0be 25.4 + 8.8ab 26.6 + 7.4ab 33.7+7.2a
7 R 0~ 20 10.1 0.5¢ 23.1%2.7he 403 +7.1be 63.7+29.0a 73.4+54a
20 ~ 40 12.1+0.4d 19.7 £2.2¢ 22.0+3.7c 34.9+53h 63.2+7.8a
40 ~ 60 11.7 £ 0.5¢ 15.3 +2.0be 17.7 + 2.1bc 25.0  8.5hc 54.1 % 10.5a
SRR 0~ 20 9.4 +0.6d 13.8 1.5d 35.6 + 12.4¢ 65.9+3.8b 839+ 11.3a
20 ~ 40 10.8 +0.3¢ 142 +2.0c 27.2+4.9b 33.1+2.7b 70.1%11.8a
40 ~ 60 104 +0.9¢ 14.0 + 1.9be 15.7 + 1.1be 20.7 + 4.9hc 42.1+9.1a

2.6 BB A H WG ST Y B R R
WS LI N, FR B it

15 2023 AE B, W TR R S R AR Rk
FMYZE LI N, SR R Z A RN - 5 CR (K7,
8. 9), Hrh, TEHBUTILAII . 450, B
AR 8 2 e A, b 381 Jo B 3R 0 Pl s ) s 57
PRAHE 53310 300, 263, 242 F1265 ghkg, AHXT
L e R BT SRR R A0 1875, 2775,

5526 1 6061 kg/hm® (& 7) ;5 35 5l KM HAE Bk
R T G A2 4 N, GR B 550 61.6.
49.0, 56.1 1 40.4 kg/hm®, FHXF ;A0 H b SRAE R AU
JE R A A3 M 321, 26.1, 23.7 F1 26.8 g/kg (&
8) 5 INFER KM [ &9 AR B 6 e ) i S AR
2 EN,, 5% B0 777, 672, 56.9 F148.2
kg/hm®, X A BRBUE 354 TR R A K
B39 1948, 2811, 5257 Fil 6045 kg/hm® (& 9),

2500, 3500
® NO I
ON175 30001
2000 | 4 N2so
¥ N325
% * N400 2500 -
E I
S 1500 - 2000 -
L]
ﬁ‘,;; 1000 | 1500
=g I
e 1000
T so0l -
y=177.8x-3458.3 x<30 500 L Y =294.1x-4928.0  x<26.28
y=1875.3 x=30 y=2775.3 X=26.28
R2=0.792"" (n = 20) [ R2=0.664" (n = 20)
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
% 5 10 15 20 25 30 35 20 % 5 10 20 25 30 35

R (gke)
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7000

¢ 7000 4
A
6000 -
6000 F
% 5000 |-
£ 5000 F
< 4000
= I 4000 -
il
& 3000}
B 3000 F
=
K 2000
bl 2000 -
| y=668.9x-10636 x<24.16 y=798.2x-15124 x<26.54
1000 § =5526.3 x=24.16 10001y =6061.1 X=26.54
R2=10.793"" (n=20) R2=0.923"" (n=20)
0 1 1 1 1 0 1 1 1 1 1 1 1
0 5 10 15 20 25 300 5 10 15 20 25 30 35
R (g/kg) FHREE (g/kg)

B7 HEFFELRE. FRPH. SREHNERKA R TYRRRESERBREZBRXR
e a ITAEARSIN], b O], o VB, d WSS A R R ARG IO o FORTE P <001 KPHIGIERE . T,

40 — 30 -

| a oN( ON175 b v *
v AN250  WN325  @N400 I A & ¢ *
35 a =4 ¥
L A AV - 25 v
30 a7 g
*e
k O
20
2 25
24 L
=11)
— 20 15
% I
-~ 15
= 10
10
I y =0.445x+4.644  x<61.6 51 y=0.361x+8.434  x<49.03
5 y=32.056 x=61.6 I y=26.133 x=49.03
- R2=0.713" (n = 20) R2=0.662"" (n=20)
0 1 1 1 1 ] 0 1 1 1 1 1 1 1
0 100 200 300 400 500 0 50 100 150 200 250 300 350
. 301y .
»r W A AW > r Aa A Vo e o *
A A v e
o . 25 v
[ ]
20 |
20
s+
) 15
% 10
& 10
St y=0.239x+4.644  x<56.13 5 y=0.614x+1.926  x<40.45
y =23.665 x=56.13 y=2679 x=40.45
R2=0.809"" (n=20) R2=0.862"" (n=20)
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Effects of optimised nitrogen application on nitrogen use efficiency and soil mineral nitrogen residues of open field
pepper in Southwest China

YANG Wen-kang' >, CAO Hai-lin" >, YANG Yun-fei" *>, LIU Fa-bo" >, TIAN Yi-ming" >, FANG Yi-man" >, LIANG
Tao" > *, WANG Shuai*, ZHAO Jing-kun4, WANG Xiao-zhongl' (1. College of Resources and Environment,
Southwest University, Chongqing 400715; 2. Center for Agriculture Green Development in Yangtze River Economic
Belt, Southwest University, Chongqing 400715; 3. Chongqing Academy of Agricultural Sciences, Chongqing 401329,
4. Chongqing General Station of Agricultural Extension, Chongqing 401120 )

Abstract: In order to investigate the effects of nitrogen fertilizer input on pepper yield, nitrogen use efficiency ( NUE ) and
residual amount of mineral nitrogen (N, ;. ) in soil, this study aimed to determine the critical plant nitrogen concentration

and residual amount of N, in root-zone soil, and make clear the optimal nitrogen application rate for pepper production in

Southwest China. A field trial with pepper was conducted in Southwest China in 2023. Five treatments were set up: 0 kg/hm’
(NO), 30% reduction of optimal nitrogen fertilizer rate ( 175 kg/hm®, N175), optimal nitrogen application of 250 kg/hm’
(N250), 30% increase of optimal nitrogen fertilizer rate ( 325 kg/hm®, N325) and farmer’s nitrogen application practice
of 400 kg/hm” ( N400 ) . The results showed that there was a linear-platform relationship between pepper yield and nitrogen
application rate. There was no significant difference in pepper yield, above-ground dry matter and nitrogen accumulation
in the N250 treatment, compared to the N40O treatment. However, the proportion of dry matter distribution and nitrogen
distribution in pepper fruit were significantly increased by 10.3% and 9.6%, respectively. Nitrogen recovery efficiency,
nitrogen agronomic efficiency and nitrogen partial productivity were significantly increased by 45.0%, 55.1% and 56.1%,
respectively. In addition, there was a linear-plateau relationship between above-ground dry matter accumulation of pepper and

above-ground plant nitrogen concentration as well as N, residue in root-zone soil. The above-ground critical plant nitrogen

concentrations required for maximum upper dry matter accumulation at flowering and fruit-setting stage, middle-fruiting
stage, peak-bearing stage and end fruiting stage of pepper were 30.0, 26.3, 24.2 and 26.5 g/kg, respectively. The residual
N

of 250 kg/hm’ could ensure the appropriate root-zone soil N

in critical root layer soil was 77.7, 67.2, 56.9 and 48.2 kg/hm’, respectively. The study showed that the application rate

min and plant nitrogen concentration, maintain high pepper yield,
increase the ratio of nitrogen and dry matter distribution in pepper fruits, and significantly improve nitrogen use efficiency.
The results are of great significance in guiding the vegetable production in Southwest China.

Key words: nitrogen application optimization; open-field pepper; yield; nitrogen use efficiency; critical plant nitrogen

concentration; critical soil N, residue

min
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