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(1. AN KFGR SRS EBE, 80 A 2300365 2. A& AR T 575 Yt s
TR, DR A 230036; 3. LEESHEOBHIEE RERE S EAOR TR G,
TR OGNS 230036; 4. VURRSFERIE SEAEEERE, BK 4000005 5. HELOLRKFETTE
53EeBE, dtat 1001935 6. tPEARRZFMEIEEE, LA MWE 264670,

7. ML T24BE, WHE M 450001; 8. HHEhZe LT iUy AE eG4 BN )

LEC AR 2316025 9. TSI X R A ZE S HRME sl i 202150)

OB BOTE AT L A W IX A2 R A M 46 A f I it S e A AR D7 5, AT A A2 B XK R B R
Al A 7= R 4 e R AR PR B R O %6 T 2022 4F 6—11 A 78 LT 42 0 IX b A7 K R IR, 3%E ANt
Ao ARPEMGEAL ., — PRI, o SE R — U, Sy BE] + BEGE R Wk, JEIE S AR T AN TR
it RS T KR AR K B A i B ERE ORI . R OK R T R R AR S A, BE X 1 S ]
I R OK RS A (R 46) SR — R MR ME N F R, 76t FH & FH 28 B N0 I R K5 21 035 1 1A R 225
kg/hm?® (1 RUIE 12 A 2 REAS ARAT S 1 7 B FIRER A 0T, ARG 214 b P s Bt S Ak PR 2R 27.2% - [T st k2D 7K g
JEI 2 ~ 3UGEAT, FTRRAR 14.0% (A, P8R E] 1.94, S AEAn 7 20 ZIE R R B ss, N 47.5%, AHEL
FAF T HAC AL AR TL T 51.0% — UM R I AL 4L AFE BT 84 AE kbt FH 7T DA 26 B3 A il 225 kg/hm? F 1S

DUT S B A RK AR i ORI 28504

KR KA BRUALKL; MIGSEAL; 7, BRI, K

1o o ) SRR it P LA B AR i A A (L 3
INT AR RUAS, I 3 AR FE AR A R 2R AT
FEOK o 5 R R . RIEFRA A, SRR R T
BESRHBON 2 . HF KI5 Y55 — R G B RS ]
UYL PR, e R R R A R A
FIF . I8/ e R340 DAV ) R 858 1 1l )
FEJ7, PRUEKREA =1 . B ak (o il Rtk
&, OB B EK RS A P A R Bk R o X — ]
TR TR T R RS X g, 34 X K AR
PR A B O T 350 ke/hm®s S H X544 1
Kz o, AR 17333 hm’, HKKF=
b BT RO BT R 229 . 2020 4F, i
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Xif 42 300 ANIKFEFAE T TR L, S5 B X KA
B T 400 kg/hm®, 37 55 [ ZERRER 1] 5
SERAES BRI EARME (N 250 ke/hm® ), X552
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6% ~ 12% """, W FIRHERCH A AT AR
i 5% LA b H R X SRS K £ R AL SR,
HHZWMH, BAFIE T AR RS, 580
AR 2 NS o R 0% 47 i S P e — ki D )
Sk, GEROBEIEREAT LA A X IR RD 4 3R A 1Y
P S R AR SRR B s AR R R L
TEY A KL R o s A B B g
Xia 25 10 T SOk A A 400 59 7 B ) v [ K RS 32
P XK RIS A 25 SR TIE B b, SRR 5%
FATURENEAR LG, S RENE — U P N 2K e 1 7= i
R R BIR R T 9.3% 1 36.6%. % i HE
BARIE B ZBAC— MR, T %50 ek R AR
PEHEAE TSR, MR 25 B aA 17, EX 26X Ja B
AEARJBRTELENL, JUHXT T HAT ERNKAET
A B RS, — MM N 2 5 nT AT AN 2
AT 2R B e — A R AR [ 245 4 )
B Y R RE AT LA e X L A A 4 SR A Y
i il B AR B 5 Ak T R Ok A 2 2 AR R R
W E AR K AL ks R R e B
(O = iy T Tl S OE 2 2 i b 2 2 e SR DN
ZIBIRACRE, BUA WG G IR E AT AN
MR, AFEEAARR N AREN. THlE
FERVG A BB I AN i — PP B AE R, B
KA RPERE, i H LA JCER B A, (XK
AR A T H KA T W B R A A pFse, o
HORH IR B A e A KR R e L Ry B
PR AARGE . I, AN SCER NS0 X K A it IR A AR
AR AEPEARA BRI R, W) L RS A
NE A Bl i T 1 T S B XK RS S A RS RE 46
AR C Ty, O o 1 3 FH T — W Mt FE A A AR
mn A, FEE T R, SIS £
AR— UK Mt FH %5 ZE RO, LAIOR X 38K R 75 4
RN UR ORI RIS %

1 #REIZE

1.1 e R

TRE b ST TS ] X SR AR P A, &
AT R KU, AEF R 15.3°C, AR R K
1004 mm, 4FEHH R 2104 h, SFETCFHEW 229 d.
R HHEZ T (0 ~ 20 em ) FALPERT: pH 7.68.
A LT 14.40 g/kg . B8 A 139.90 mg/kg, 3 R4 W
27.64 mglkg . HRLHH 87.77 mg/kg, IFEHL S o3A Y
A1 IR FE SR RIRE 46 (VLI E A BRABE )

Ja& RS SR, TRV R RE . MR R
T PRSI RS . AUV KRS, FaFT
BAHZ) 20 em, HASTBEHL
1.2 kit

HRPE AL S sl . e sy R, 45
AEE WX Y IR Ty . BRI TR A
MHEAR & (9.0 ~ 975 thm®) , &t HiE &S0
X AR R L AT 46 IILRBIR AR (N=-P,0,-
K0 B Lt h 30-6-12 ), Hodr, U S s FH
WREEETE: AL RE (kghm®) = [ HE"
A (kg/hmz) - AL A ( kg/hmzﬂ A
AR S 2R (%), 1S X AL TR TR i
P ERGIX, MM 46 AR BB, MG R EIEE
—MTE 160 d LA L, K U o] AR P4 B — R
57, MRYEATHANE R B2 A B A E TR Bl
FLAE - ArEEAR - REORIAC =4 : 4 : 2, HAVADKEC A
B b A TR R A IR, W T KRR & 2R
ok, miksE MR AL SR RN 20 ~ 30 d,
RS BEI T L, Gl = SR BEOARA 2
FNERNE S R R BEORIEZITE 70 d, IEGFAE TR
R AR A ORI, PR B AR B AT
it JE KRS 2R N AR 325075 5K

HEIR ARG B LA 46% (21-11-14) | FasENE
ik # & (31-0-0) . SALEF (0-0-60). AEALAE
SEHBIN A B ) — P B R A = 5, 2R
DIIERH L FE AR T2, 8 s A R AR )
25 [V 25 48 B AR A A T I 1 i — B R R RE 1Y)
ZRE AR, IEAAE IR R, R
RN HEREES R, T SEBRmEZ, IR
55 GEFENEM, RSk AEE, A
Al BB BEIRAE, XPEREE AU, BT ALK
FEFT oK, HEAO KA RO R B AR R
RO T, FM R T AR FHg, BH
DA Ak 2 A A} 11%) TG L 2 70 2 e A 5 M AR M
JIE 46% (21-11-14 ), o eIk AN A& 2 et
Jr & a8 Be 2 A B 5T Be 51 5 41 0 ) — 3R D e Pk
FREALARL, XFOE S AN 31%, FEEmT
FLAT JE G 37 3 R 400 ) Bk 2R 7K ik %) g 40 ) 590
IE T HEGRACHERE =, W IRRMREE ik, 7=
A IRESA19%, BER 12%, iK%
BN . e IR RS AR R, 7T
BERER 5 20 d DL E, Wl KRR R TR
B EOR AT TR S AR, Sl TR
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A sk R R, R, EE. MRS
JERE

R T 2022 4F 6—11 H 78 1117 52 B X 4 46
HPEAT, LA S AALBE, HA AR EE N, JE ANt A
AbER, DXt RRAL, FFP N4 M o 2) 45t At b 2
Nops A B2 — VRPN R it L RE, s 4% A iR
225 kg/hm®, Ny SETE N,ps Fefill B s EEAL, 4i%
e AL ETE R 270 ke/hm®, Nyjs /2 7E Ny 19 56 T
BRERAL, A& AR 315 kg/hm®, Bk FFP

ARFRAMS AL BRBEAL | PR Al TR A A ]

BAL BT Al SR A W 1, B
3WEA, HISA/DNX, HAVNK 8m, P 7 m,
R T 5 H P aIFH, 6 ARt fr#raksh . Ffp
HEZE . PR (R 150 kg/hm® ), Nos. Nyyo N
AR R SEAEIS T 6 H 18 H R IR K Fe BB HL
P 3R A0 AR R N AR A LA T AL B4 [R] 2
TEHNE, HAEEE . BEIC SREEHEC N A THuE, T
11 H 12 HEfrm=,

K1 BHRESIMARNE

b BT i 4R S BERL i 2 i it i BV S St

' (N kg/hm®) (N kg/hm®) (N kg/hm®) (N kg/hm®) (P05 kg/hm?) (K;0 kg/hm®)
N, 0 0 0 0 45 90

FFP 135 138 36 309 42 45

Nons 225 0 0 225 45 90

Noso 225 45 0 270 45 90

N 225 45 45 315 45 90

1.3 FEACREE 5INE Tk BEFIHR 5

1.3.1 AHEHAE RIS

MEEEEE. BT 35 ~ 56 d INR/INXCE Ak
B R FMERRER 12 7T, RERR 3 d A 1 CEEEEL

AR AR BE . ST AR
B, BT A A BERENLEURE O Bk, R HIIRE
YRR ARG A 2R RS B S T
Fih, 105°CAT 30 min Ji, FRREZE 70°CHT 2= 1H
#, TR E R RS T E
1.3.2 7 KA RN+

F 11 A 12 B Fr=, A4/ REHLE B 3
A1 m® KBS Ry, MR P AR,
RN TR e P
1.3.3 T BRI 3300 o

FEA/NX FEHLEL 2 kg REAF 2 F0MEAK, KRR
WS CRBIETTE ) (NY/T 83—2017 ) 1Y
MsE, EEETER S RS CRK AT I E 2
JEERE: Y (NY/T 2639—2014) " s, WehiES
FE MR G 58 KK e B8 B2 A0 52 ) ( GB/T 22294—
2008 ) ' YT EEINE
1.3.4  EFEHR BT

FYIRE S 25 H,80,—H,0, T f#, 43 9% LG
SERME . HBRHL L Uk R KB v I AL
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R 7= 11 = i R XA = / i

RERYEE = (iR X FPR = 5 - TR
i) /AR

FAEF 2 = (it 280 X 1 P S R
ZE - LA X EHAEHER) /R
i x 100%

TR = WA 1 AR

A ALFE RO AL A | it A kAR A B HAth A
ARG AT 5 B g oAt AR B B AL FE LA . B
FOBEHRK . AUICE S B R B, 4%
Ab B ] 7= A 1 A AR AR TR
L4 BEitsrmr

i JH Excel 2022, SPSS 26.0 # 417 54t 42 i 5
AbBR, R Origin 2021 2 il A ¢ K1 325 W SPSS
26.0 XPERE AT 22 AR S HT (P<0.05 ),

2 HBR5HH

2.1 AN[RIEACAL BE X K R 2R BE S A 2

N 1R, AL BIZRBESN I . N, Ak
PRSI B — BAL T RAOKF, T BeA AR
7, Ny AbBEAEAEFHIES 53 d 2S5BS HS Tk,
HA AR PEAE S BEI 2R BRI B e . FFP Ab P

S
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FIALAHI A E A AL 40%, 62588
BOAE SN BERTI G HA R AR AL B BRIk 227k
JEAEALEE Ny F1 Ny AHEE T — R PERGAEAL R N5 7653
BEHIAR N T R A R, (HA eSS AT 2E 5

900 -

—a—No
—e—FFP
—a— N
750 N
——Nj;s

600 -

450

ZLEEH (54 /hm?)

e
==

300

150 -

35 40 45 50 55 60
AEER (d)

1 AEHEIEANE THKFEEEERN S

2.2 N[ i AL B 45 B A e A SR A S

WnlE 2 R, BEKAA: T RERRAERE, AR 3
APEAEABITR R Ny AP TRA FICEA, 4K
T HAFIRES . b B ARy Y AR T A AL
IKFETEE, T FFP AR BRELE A AU A 3D,
U AR APy R T HAB AL B, {H 3 A
MRIEALALBE 2 [R5 AT R E 2T 4 MUTRHEAL AL 2
ZIAMESC AT AR 255, AR IR Ak B
RIS, Nyjs ALEP R E KT Nys A1 Ny, A0
L 5.9% F15.6%-

25
a2 a a
ZAN: AN b
20 F g%ﬂ” ¢
7
- z
: 15 |21\1315 é
i 3 /
K /
XX
ﬂg 10 F b KX %
k 5 é
<
5 /
a a K /
o b 3 %
§ K % g
0 LIZKIEE H 114 Delisi
Sy P T

A

B2 FERHKTEERD BT YRE
T ARG TR R E R B (P<0.05), T,

2.3 AS[Rl i A A B = bk R e ) P

W 2 PR, Sl X KR R oA R
B, B9 TR SR A A i £ B,
No A3 1) 7= i KA Rl . Aok 30 e 251K 1 At
it AL B, N, Kb B (14 2% 52 A 4T N, F1 Ny b
PR IR T 2.5% F12.0%, 1A 3 4 R ARk
Jite A AL B ) A Sk RS . RO, &SR THRL AN
FEEIEPRIC B E 2R, — Ui BT A R} Ak B
Nyos T A B S RE A, AR O 45 A
Wi, A 119.3 80, AT 2 Wit AR AL BEAG fr 2
T, I — Vi 7 2 AL S A et SR T LA
AT KR, e BB A A
R H R = H I S o

x2 J[LEFERAKETF

b AR FHoRIEL EE T FaE
( x 10* 4~ /hm*) (kL / F8) (%) (g) (kg/hm®)
N, 270.0 + 18.0b 98.7+7.1b 854 +0.2b 29.6+0.7b 6727.7 + 404.5b
FFP 309.0 + 14.0a 115.7+8.5a 89.3+ 1.6a 31.1 +0.9ab 9909.4 + 970.1a
I\ 306.3 = 7.1a 1193 +2.9a 87.5 + 1.6ab 31.6 + 0.8ab 10115.1 + 656.3a
Nayo 313.0 + 10.4a 1173 +3.1a 88.0 + 2.2ab 31.6 +0.5ab 10226.9 + 468.3a
Nas 302.7 £19.7a 1183+ 10.3a 85.8 +0.4b 31.8+19a 97439 +975.2a

TE: RPBETNPIOE + bk, ARVNSTREORAE N 222 2% (P<0.05). FIH.

24 AERBAE SRR R A
R F- A AR, XA R B RUKE T KRS
AOkPRL - BT o P 3 A, e A R

RO AT {5 BE R 3] T # I EKF (P<0.001 ), — %
K, B UGKEE G (8 B0 AR 6 0 e AR it A
R P ERUT A 229.07 ke/hm’
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12000.00 y=9985.29, x>229.07 Noos AP A REK 81 255 T N, Ab B, #8755 1 2.3%;
10000.00 Nops AEFE A M (1 FEH 3.8%, AHLEE Noo Nyyoo Nyjs b
2 8000.00 | P PRAK 7.3% . 2.6% . 11.6%. 5 W] Al 4
E y=6727.52+14.22x, x<229.07 . s . -
£6000.00¢ R=0.985, P<0.001 . VERY B BRI ROKZE B L T EE B AR, Ny &b
% 4000.00 - PR R K 375 B B RN L BE E B B 5 N bR
- 2000.00 | BEES, SHMPIANAIETCE 25, Ny b
0.00 . , , B A 375 IH FEE S B IR T NG 5 AR B 0.6% 3 R U

0o gl a0 2% 0 30 PREEAA R, KK ARG, N A5

H3 FEEAT FKEEBEMME &5 HERERTRAM, Jyo2%, MU N, LEDH

8 FEAR 11.5%, %5 [Tk, Ny AbFRAERE KR | L

2.5 /N[l it A AL FERXS AR A ot o 14 52 i) B 75 B R A YR A 3K B B FE AR YA B
A [) i AR A FER G AR K i B PR S M) AN 3 3 BT s P

R3 FEEIFEK MR
sl HEKA (%) FAkE (%) EHE (%) ki (%) BEWE (%) ELEEVERY (%) JBHHEL (mm)

Ny 78.3 £ 1.0b 57.1+0.4a 4.1 £0.4ab 11.8+1.1a 95.9 + 0.4ab 9.4 +0.8ab 783 +23a
FFP 79.8 +0.5a 582+ 1.3a 4.1 £0.2ab 11.9+0.5a 95.8 + 0.4ab 9.9 £ 0.3ab 79.3+3.5a
Naos 80.1 = 1.0a 59.7+2.2a 3.8+0.3b 11.5+0.3a 95.6 £0.2b 9.2+0.5b 80.3+3.2a
Ny 78.4 +0.3ab 58.7+1.8a 3.9+0.2ab 11.7+0.8a 96.1 + 0.2ab 10.3 £ 0.5ab 80.3 +3.8a
N5 79.4 + 1.0ab 57.8+1.9a 43+0.2a 13.0+0.8a 96.2+0.3a 10.4 £ 0.5a 80.3+3.2a

KR AR . EHREE R R B AREAK, 4 8400.00 JC /hm®, HoAh A HH A A i E R
R, — B E AR Rk IR S it A & A0S 338 I B i 5 0. N,,s Kb R AH
DREELT, RCHE B, MRS, o Bubds X} FFP. Ny Fl Nyps b BB AR 9k 20 1.6% . 8.7% F
2.6 IRl AR AL BRI 28 55 5k 2% AT HE 14.0%, FEAK N85 2 RS AEFOR U A 3 IT kg [1)

BB A WA R 4 PR, AR 2MNZE ARHESTI, Ny AT 8 1.94, 4305
NERHE N THRNE R A, FEAL Y A MEEEAL, 1 L Noo FFP. Ny Fl Ny AEFRIGHN T 38.6% . 5.4%.
VA S 750,00 T /hm, Sy BEBI A GUGEIE  12.8% 1 34.7%., — Uk P it FH BT 208 R AL BE N,
RN T A, 4% 5 Mo A% R 225.00 JC /hm’s BT 7RI T4 RERE A [R] B AT LA A O T 4E Y 28 5
No Ab AL Ry — ARG AE, AR &I, HaL  #@s.

%4 FRERETFHEFLE

e AR T AR SR (Ep S E 4z G
(JC /hm®) (G /hm®) (JC /hm®) (G /hm®) (JC /hm*) e
Ny 1350.00 750.00 8400.00 20183.08 11783.08 1.40
FFP 2970.00 1200.00 10470.00 20728.14 19258.14 1.84
Noos 3529.50 750.00 10305.94 30345.37 20039.43 1.94
Ny 4008.00 975.00 11283.00 30678.42 19395.42 1.72
Nyjs 4486.50 1200.00 11986.50 29231.66 17245.16 1.44

W BRI = /7 x HAERDRIW MY, gliliss = RRIES - UBHSAS — SR ALAS - JLhplAs, LA A AR RERN . M . BRAR . ek 46
0, 4 6300 JC /hm’,
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2.7 ANl jite AT A B REASHIE SR FH A5
2.7.1  ANIA]fit AT A B I IR A= 77 7 R

A [a] it A A 34X 280N A £ 5 7 5% el 4n 1] 4
7, Bl it R R, Ak B ) RS O R ) %
T T Ny AR il 20 AH KT FFP L Ny, Al
Nyys A0 343 5 20 T 27.2% . 16.7% 1 28.6%, {H
P AL 3 N FETE B E 2= R, RIERAE TR
AP iR, AHXT FFP, Ny FIT Nyjs Qb PR i 2 HE
T 40.18% . 18.7% F1 45.3%.,

50} a
:
l b
—~ 40t
b
2 I T
~ 30t
= I
H
£y
ZE 20f
=2)
=
=
10}
0 1 1 1 1
FFP Nos Na2o Nyjs

Kb
B4 AELGEHRIEEE=D

2.7.2 ARt AE A H A AR IR

A [ ] i AT A2 3L 280 3R AR 2 A% % 5 e G 1L 5 T
TN, Nyps AR E R A EROR e, M 15.1 kelkeo
B it AU PN, AR AR ZERORB W PR, Nas
OB & TE X e N,ys AL, M Nyys
WFRREAS T 57.3%.

20 -
a
15 [ ab
P} ab J | b
E} [ I
¥ 10f [
&
Pl J
&
e
® 5F
0 1 1 1 1
FFP N225 N270 N3 15

5 FARLEHERKRFHLE

2.7.3  AS[] it A Ak B SROAE ) FH 2R B 5 M)

AN Tl it A A2 3 %o RUNE ) FH 252 i an 1 6 o
Wit 5 it SR G I, A R A B RIS A T 3208 8 T
B, Nos ACFRFRNEH % 03 5 T HALL L,
47.5%, FET FFP. N,y Al Nyjs Zb P43 550 1 25 42
T 51.0%. 23.7% F137.3%,

a
50+ [
|
40t % be
o & I
s I I
s 30 i
=
5
ES&’ 20
10+
0 . N n L
FFP N, N, Nyjs
A
B o6 ARLLERRIEH HR
3 itig
30 T ERE— PR P KA A K S A i
=AU

AR H R AE AL IR, 2 PR NE i aod 1 BET 1Y
TR NK AR IRZ L P R R B, 7RI AR SR
SRRIGIER Y, R A R G I L AR IR
56 rP NE AL AN SE T iR B S — Uit FH BE A8 4 I —
FEARER P RO AER AT, ETEAES
FARRFBRHANL, W2 T RZFPIRITER, m
R PR B R AL TR B 20 ~ 30 d, W2
BEMI S 2, AT A4 AL 85 v PR 3R 1 R TR v 0 24
TE70 d, TEAFAETHRCT RO RS G 1, A
TR OB A 22 UCHEAE AL BE Ny ANy s AHER T —
UCPEREAC AL BE Noys £E0 BERI RIS I T ZUIEEA
i, HBEEhSIA T R o — UM R T 5
HEBE Ny Ak BEAR X A 7+ > 15373t AE FEP 4k BEZUBEA
I T 27.2%, (BAEKFEHERI Nops AL BRI
HRAE PR ARRT FFP AR BT . RTABTFERS 2]
AR B R B i AT, H R —E
IR 2D G AR, R R TR, A
I Ny AR FRAEREH 3 — 2P A SR AL, N5 A3
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() b 35 A ) B IR T Noos A1 Ny AbFH 5.9% F1I
5.6%, JKREASREECR = A A R, X 5
a4 RS L Bt as R —
3.2 H AU RE Rl — YR M A R it P X K R 7 e R A
S EN A

AN TR] it 2 2 AN EUIE A2 55 I R T K RS A SR
. FSskigt . TRIEMBLE R, EEAE R
EFFRI LB A St o K R = e A U AR R i
200 R RUIE ELA L AR R O R R
R AN B F7, Tk i g e A R R Ok Ik
B KRG = ORI 5 T BUR
TR TR, BRI TR0 >, #h5
KB, eI ORI A i IR I8 7 ok s
FEER, RSB B A AS . A5 —
Uit R IE R AL B N, i T A B R
A, BRSO 1193 k1,
X5 Z U NE AL B TR T, 2k B R R i K
(10226.9 kg/hm® ) , X5 4 M AF 5% 1 51 7= 7K 74 22
274 kg/hm®, 5 4 bR ;e KT HE AR R 3.2%,
ARSI A W Sl R 35 50 i 225 ke/hm® S KT
PRI, R T S 309 ke/hm® T
o AR LB, 43 BENE AL S Ut F X E
Fei M A TR B E R, 2 AEEES
RO, X5 RS D R . A
WFFEH, U O it A AR i i FRU A -4 i
A[E AT 225 kg/hm® BIVAT DL S04 75 (1 72 4
3.3 B AU RO AR — YR P A R it X 7K R AR K S5 A
A

R U B R, S G R, i
i T RUIE - WA BH I 2 3 B OK RFIORE KR, A
o rh e R B A AL B FFP FET IR B N,y
Noso F1 Nyjs M LG, REOR SRR R R L B E 25,
5 IR ZE RARRL, BB & A R E 1 2%
FEAB IR NE TN JC AL A 25 Y 52 45 BB R Ko 1 5 5 G
WS, 25 DR R B, S LA YO e
FHEG,  — WM it FH 2% 45 B8 A R 4% [ A1 2 11 3 2
R, W BB ROR NI . AR, Ny, Al
N5 AR 53 BEA AR it EE , A X TR
KIS R ok B B R THERT . 5 ke as
FEARL o i 255 i A O 588 n, - e oK LB D A
I, Nays A0 ELBE E B 75t AT N5 A B i 35 42
T 13%, JUERRDK S, P RDR A S R
BLZ W RN R, ERNEMR T, g
— 206 —

G R, SGAFREEE, Ky BRESRE,
RECE B RE FH 2 MO 2 i, A BRIk 2K FE
L
3.4 H R R ARk — R A R it X6 7 e 2RI IR LA A
FH B 4558085 1A R

Shen % ' WS R, SR ERHEALAT F) T HIEAR
FOm AR, SR REHE = A s &R
FIHIE el A = v & B B AR e 4 v e
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Feasibility study on one—time side—depth application of inorganic wrapped controlled—release fertilizer for
seeding rice

HAO Zhu-xia" > *, YU Lin*, FENG Zhi-song’, LI Yue-shuai®, HOU Cui-hong’, CHEN Guo-qing’, SHU Wei-zheng®,
WANG Kun®, SONG Yi-hui’, ZHU Song-wei’, LIN Li-hua’, ZHANG Wei-feng" > > ¥ (1. College of Resources and
Environment, Anhui Agricultural University, Hefei Anhui 230036; 2. Anhui Provincial Key Laboratory of Farmland
Ecological Conservation and Pollution Prevention and Control, Hefei Anhui 230036; 3. Anhui Engineering Research
Center for Intelligent Manufacturing and Efficient Utilization of Green Phosphate Fertilizer, Hefei Anhui 230036;
4. College of Resources and Environment, Xinan University, Chongqing 400000; 5. College of Resources and
Environment, China Agricultural University, Beijing 1001933 6. Yantai Research Institute, China Agricultural
University, Yantai Shandong 264670; 7. School of Chemical Engineering, Zhengzhou University, Zhengzhou Henan
450001; 8. CNSG Anhui Hong Sifang Fertilizer Industry Co. Ltd., Hefei Anhui 231602; 9. Agricultural Comprehensive
Technical Extension Service Center, Miaotown, Chongming District, Shanghai 202150 )

Abstract: The optimum nitrogen application rate and fertilizer application method applicable to single-season direct-seeded
rice Nangeng 46 were explored, with a view to providing technical solutions for the light simplified production of rice and
the efficient utilization of nutrient resources in Chongming district, Shanghai. A field experiment was conducted from June to
November, 2022. Five treatments were conducted: no nitrogen application, farmer’s conventional fertilization, one-time
fertilization, one follow-up application at tillering stage, and two follow-up applications at tillering+spike stage. The impacts
of different nitrogen applications and transport methods on the growth dynamics, yield, nitrogen uptake and utilization, rice
quality, and economic benefits of rice were analyze. A side-depth single fertilization technique was adopted for the main rice
variety ( Nangeng 46 ) in Chongming, Shanghai. The nitrogen fertilization mode of applying special slow-release fertilizers and
keeping the pure nitrogen nutrient input at 225 kg/hm’ was able to obtain the best yield and rice quality, reducing nitrogen by
27.2%, compared with the conventional fertilization treatment by local farmers, and at the same time reducing the number
of 2-3 times of fertilizer application at the late stage of the rice crop and lowering the cost by 14.0%, with a yield/input ratio
of 1.94. This fertilization mode had the highest nitrogen utilization rate of 47.5%, which increased by 51.0%, compared
with the conventional treatment of local farmers. The one-time side-depth fertilization technique with new fertilizer application
could achieve optimal rice yield, rice quality and economic benefits at a pure N input of 225 kg/hm”.

Key words: rice; new fertilizer; side depth application; yield; nutrient use efficiency; economic benefit
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