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— R R AR 9 B T B
PRI LA

L, K, R, SRR, R, B, R

VU UEt X HE AL B9y, Y08 WER 223001 )

i IR} 25 i | R L)1 @1 A R o b 1 T W W K NS o 2 L O A 3 RS 7 R 1 2 N
WIRAE A . —RER AR S BURR = 18 = AHLERAR IR, LIS F5 867 iuedtkt, HEAT T B4R Y I ()i
FI—AER AR, 0 TAC R S BUAIE (N 300 kg/hm®, CK) . FTRAOES R — ML (N 300, 270, 240,
210 kg/hm®, N1, N2, N3, N4) 5 iRk sExt +3 - EY R Gk R RIE . AR R S5HH . ROR 5 TR
fE. P ERRTHUAE S B, 455K, HESMET N1 N2 434 CK 17 3.75% ~ 10.14%,
ARSI T NN 22.88% ~ 27.59%, 347 I ) J2 e RO BORT AR (A A0 4 0 1) J0 3 o, v A N2 Kb 3G 7 AR B
oo HAZEER I A9 N3, N4 LbHLE 5 CK 7 AR Mol A TR, (HERARE ., M T CK, N1AIN2 &b
A EEAFTRBN TR AMAZ R BRI, BIE5 5108 432% ~ 25.08% F15.65% ~ 32.26%, 45614
IKFEEEA A B I BOR L AURRIE, SRITIX 2 b B ECR AL 5K R A R IE e B o i o BUIE ARG Ty, ARACT
CK, MM TR H A FAA AR R A = 1 AR A 0 48 5 T 6.86% ~ 48.17% .,
5.08% ~ 38.91% #18.53% ~ 50.81%, TIEEEAWAT 16.89% ~ 51.14%; A FM N AR AR &S 1A &4
TEAFL AN, BRIAEACA CK 325 T ROKE I, RICTFFRIR AU S b . e & .
ZELPR, TEREREGEMIX, PO 109% A0 S A 3ERE T — kMt IR ARG SRR e AR, %85 T A%
X ERERE— AL B8

KW R MR U ACRIA; REERHLA S R

IKFERFRE 60% LI B TTRYF 68, H A ER
IR R R R L (ERE 2 TR E 2R 5 B R W & A
WEHAL IR A, R PLR S5 8 ) R A T R
%, XA TR AL KRR AR B A Ok B3 A P AT T Y
Hhk, MBESENIRAE, BT MR E, 5
T HAUMAL 8 2, [ B ) 2 B A B AR A
WRICHELE A T R KA AR

FNESE KRG I & A K & T ™ B8 B - R
HAr, FRELRA ™ 250 A &0 Rt & ™ =
( Z95:4F 305 kg/hm®, A FF 2 AR A 4 65 )
HAHZEWRAL (30% ~ 35%) 7, HEi, HEHE

KRB 2023-12-19; FABH: 2024-01-30

BB 2 AARED ] (HAB202169 ) 3 HEZTIARVE}
WP BRI S R BT (HNY202015 ) 5 #EZ2 T AR 205
e i JZ U B | HE ARG oh & e 4 (01620230128 ) 5 VAR
KR AR R R AR E (JATS [ 2023 ] 209-1),

EH/N: 2D (1990-), BhEmFE A, Mt, EENFHY
B IR LIRS 1 B9AFSE o E—mail: whli2014203047@163.com,
BIEE: 5%, E-mail: 13905239366@139.com,

A= B LA UOIE o 3, HE T AN 55 3 71 Bk
Z, OkF 2 UG B B it AT e R it AR B R4 2 25 R
5, EUEHE RO AT, ERAIEELRE
WA R S5 2 S B R 22 18 B 1) — 28 8T AU Y
B2 32 R SR K [R5 238 5 AR LR R 2R 5
FIDE AT, AT S B — R PR IO i I KA A B IS
SR, P K REIE AR Ot A A Tk ) s 0,
ITAER, SZERIERNEE EEE R TR L,
X EL R RE A T AT D
YL AR B BT I Y 421K 496 km,  #5 SHE
TR 41.2 07 h®, Hop I B 20 77 hm®, {H
HRT R EEMMRET=IX . %X B /225
WEPBUMT AL, FECARIED +, B2, ks
AN, BOKGRIBRE S 25, A BE . BRA DL ESR S,
TEAL, W BUK ARSI Z,
M 7K 7 R A B 10 YIRS 2020 AFE Bk
B R, AACEREGE X (HELRER X )
KRG B BP9 A2 /Ut =5 38 330,75 ~ 394.95
ke/hm®,  IH S 1 HoAtbdth X () 1E 9 it P i, kit i
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J T RAC BT R TR S ROl A S BT i T i T
Beo DL, FEXFZH DOKAEEA TR AL B DTSR
P Ib BT A i DAY Y R R K A T
FUAT, ¢ T iz IX B Ao A P TR AT 58 ik AR
A, FERRA FIRA R IL R TR il I
PR St XK RS A B I L &
AR R DL ARE o

ASBIFFE BT B AT 5 s X PP T (i
IR AL SE LS Ve R AR N 2, Gl RS A R R
BRI, BEAFRILEE, 456 HioE
o DOKAE 2 U A B BEAC AL, BIFSTHRIR
Gl E RO 21 SR a2 = I A N 2P N DR =W G
FARgZm, DU 4R R AE AR 25 BT i ™
A B A AR Rl

1 #REFZE

11 R85 SRR

IR T 2021—2022 AEFE VL0 4 HE & T HE T IX
SR R AR ELT (33° 65’ N, 118° 88" E ), %Ml
X & T B R AT 2= W, AR R 142°C, 4EREK
7 961.7 mm, 44F H M EAELZ) 2280 h, 5 1 1%
T b+ . HIEREREAE S (0 ~ 20 em )2 ) -
T A HLIT 17.04 g/kg. pH 8.67. 4= %A 1.86 g/kg.
R 26.64 me/kg. LA 69.24 mg/kg.

BERUK R S AP TR T 867, HIHIT 5 2% 4Bt
s, BERE (RRFK) 2 %brifE, BT
AHORE DG BORE A it

RIE53 R KPORLIRZR (N & & 46% ) FIR
BEIRE (N Frid 43% ), HPhRAs R ZE f il
REERES TREHBMARA A, B
1160, 90 A1 120 d. i AE AAR A 43 531 > 5k W 1R 455
(P,05 12% ) FIGEALH (K,0 60% ).

1.2 Rt

IR B ERR O RS - 22401, R A
R, ik 5 MRt ZEH, 50k
FUE LR AR AL B (CK, SRR, 5.
BENE ., BEICHZ 4 :3:3 4000 ) . #IRE (N1) |
TRAL A 10% (N2) . #IRIEEA 20% (N3) | %
TRALI A 30% (N4 ) ; HEIRIEANEE— PG, CK
FINT &b 3 i % 5 4 300 kg/hm®, N2, N3, N4 &b
P it 0B 23 )N 270 240, 210 kg/hm®, FEIRAE
b 3B RIS Ry 38 R 2 S IR A R R R R 1 1 1
FLBIR, B A 2w A RN AL it FH £ 3524 90
— 192 —

(P,05) A1 180 (K,0) kg/hm®, DAASTiti 20 Ab #4125
FANEE, AU FIEE 3 A ES, 18 DX,
INK TR 20 m®, /NX 2 AT A

RS HBER IS SR 2 /N IX, B FE 50 em A2
A, PIA/NX Z 18] B HEAK I FHFREHEK, 1398 20
emo TGRS N THRGEHE, (EALEHA SR AR
EHE, 2021486 ] 12 HFI20224E6 H 8 H AT
A%, WA RIS TAD 150 kg/hm®, P840 LA I
FE B A 300 x 10* Bk /hm®, FH B9 B 2% 5 R
EBAS Y AR R

FE AR R A T s, YR (8 L
A, MEKRKT2em), BEKL Sk, BER
KAE O bk, FALHES 5K, 304, #BFH
S A B 5 ) ()R — 35, 358 0T A - 49 DA ]
RIS XCRAE, IRATE R ARl R e . #EFh
A3 ~ 5d AR, W&,

1.3 FEARAEFN E J5 i
1.3.1  HHEEASRA . EAA S SN

KA S SRS, TR R RS 2. 5. 8. 13,
20 d IR G AR EIREE O ~ 20 em +2HFER . R
RIS S BN A BOCE 20 CUKAR IR AE . R
SACHREE - Seln s e ke S Ao 5, R
FHRGR A SN G RE T A E IS A =
132 AHART MR R R R = f I 2

FEI R s T 1 L SRR R s 43 3ol £ g
IINDR IR 34— 2 HL O KRS 3 AN, B
BE0.25 m*; AR S T A P AL, BT
A 105°CAT 30 min, ZJ5 70°CHLTZfHE, FREL
T, KpiE. 0, SR HS0,-H,0, FAEHL
A (5, Seal, Auto Analyzer 3) A
A AEE T,

1.3.3 I h SPAD {HI &

FoRFEF I AN PR B — R, R
FEE 4 2R 243 H7A0 ( SPAD-502 Plus ) % &1 -
e e A I 2R R B, IUE I ARG L o
A E 3 IR, BOEEEE S I 1) SPAD {H, &
AN E 10 v, BOF-I{EAE R e /INMX SPAD fH
FEAAAIE I - SPAD EINE J5 vk HEI AT
1.3.4  JKFE™ i M R Z gt

KA B A /N I 2 m” WA, RN T S
FREE, BRALTTGE A PIK AN F kL & K i, L
14.5% HRifE S /K ST B A B8 . ARAT B 1 AL
HF TS AL RN B R
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10 FHUK ARG AR Fobr £, 250 R M TR B, 7
A5 LURE A BT IR RE I 7=, B4 PR ER
HAMRERMER 15 BUKAREHA TS, 45508 T
A IS
1.3.5 Rk Bl

WK FE LY H AR+ 2K & 2 14.5% ),
PRA7 3 A A LB AR b MR RS e, (ERTRE KL
258, ZJERAISWL KRBT (Jbm R AE
IERFEARGBRAT ), il e s i 7y 00 e E
ek . RO S EMEWRME, BN ES
3, HCOFHIME,
L4 BATES5H 0

REMALE (kghm®) = A7 B (25,
i ) ARHEEZA

BIEAR AR (kg/kg ) = O A X FPRL -
AN AP 1) /it A

FNEFA R (% )= Jita & X ABRR SR A i -
ANt R X A R ) /iU x 100

R T (kelkg ) = BRI / it AU

TR F A = AR - RO AR

K H Excel 16 #F 17 4 40 2 ; SPSS 20.0
HEATER R 2253015 Origin 2021 1l

2 ERESH

2.1 PR IE — Y 35 it ol A e = e S HL A Bl PR R
) 5]

A 1 AT, ZEPAE AR, S %R
AU AR (CK) AHE, N1 FI N2 4b B A4 K Rk RL
FEE BRI, RS0 3.75% ~ 6.92%.
10.08% ~ 10.14%, N3 Fl N4 kb FH ) HfRE = 5 08 34
FEAIL, [HY5 CK BB EZER . Al n =g R
B EHMZE R EA -, 5 CKAHLL, NIFIN2
Ab B AR RL P e B 30 Ry 27.59% F1 22.88%; {H
N3 Zh B4 CK 7= WA 8 i, N4 Ab P 4 H s A
A, BB EES (£2),

F 1 HEEMETRE LA E RS 7k 8 =24 5 E F R0

(T

Gl AT ATREE (x0he) R Wk () THE () ﬁﬁ?ﬁi R o)

2021 CK 365.50 + 8.50a 100.66 + 5.22b 96.52 +0.32a 27.65 +0.09a 363.37 + 8.42bhc 9.32 +0.10bce
N1 335.83 +4.55b 120.61 + 4.63a 94.27 +0.77h 26.61 + 0.08b 405.84 +5.51a 9.96 + (0.15ab
N2 330.50 + 4.74bc 122.77 +5.13a 96.02 + 0.58ab 26.26 +0.01b 408.81 + 6.28a 10.26 + 0.24a
N3 322.83 +4.21be 113.79 + 4.21ab 96.24 + 0.35ab 26.43 +0.32b 368.48 + 5.34b 9.20 +0.16¢
N4 310.33 + 5.35¢ 112.48 + 4.89ab 95.31 +0.53ab 26.05+0.13b 346.07 = 5.90¢ 9.06 + 0.03¢

2022 CK 353.83 +5.74a 103.43 + 1.96¢ 95.39 + 0.53ab 26.03 £0.35a 365.98 + 5.93hc 8.98 + 0.07bc
N1 333.00 +5.19b 118.33 +2.26a 94.17 + 0.50h 26.94 + 0.24a 394.05 + 8.55a 9.32+0.21b
N2 321.67 + 4.26bc 120.60 +2.23a 96.44 + (0.29a 27.01 £0.23a 383.11 +4.84ab 9.89 £0.29a
N3 317.67 +4.01¢ 110.20 + 1.82b 95.85 +0.34a 26.77 + 0.34a 354.48 + 6.63¢ 8.82 +0.10bc
N4 315.83 +3.81¢ 105.27 £ 2.95¢ 92.15 + 0.40c 2594 +0.27a 332.47 +4.01d 8.56 +0.14c

T AR AR/NG FRER A R RR2E 5 B2 (P<0.05), #£ 6. 8,

F2 BHEHTARE MRS EX K>8R EEREFHR

Ab B AR (AT Bk TR ROR KL IR (%) THE (g) Fo (gl #8)
CK 2.07+0.15a 97.52 +4.37b 95.38 + 0.69a 25.35+0.31a 25.01 +0.60ab
N1 1.64 £ 0.04b 114.13 £ 3.67a 95.15 + 0.66a 2542+0.37a 31.91+1.87a
N2 172 +0.12b 112.67 +2.92a 95.21 + 0.60a 25.57+0.32a 31.36+3.13a
N3 1.46 £ 0.04b 114.47 £4.33a 93.63 + 0.85a 25.27+0.33a 27.50 + L.41ab
N4 1.51 +0.08b 107.33 £ 4.94a 94.19 + 0.76a 25.52+0.29a 24.66 + 1.08b

IE: ARVNG PRI AR R B2 7 23 (P<0.05), %3, 4, 5. 7.

S
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IKFE = R RS R (1) R AS [R]ifi AE Az
B A B (8] 28 B0 KR — B0 f TR0 Ak BE A A R
PR CK W 25 R, rh N4 ik 310 A RRE 5K
Bl WA AF s U A Ak A A BEORE B0 5 T CK
N1 ~ N4 kb 2 35 05 53 5 8 14.41% ~ 19.82%.
16.60% ~ 21.97%. 6.54% ~ 13.05%. 1.77% ~
11.75%; 2021 4F N1 &b B () 2% 52 5% g Ho A 4k B
BE A, H A 5 CK 28 5% W 3%, 20224F R B H
CK. N2. N3>NI>N4; 2021 4F 45 18 B 40 ¥ 09 T
b AR T CK, 2022 4F %&b B 22 ] TG i 3
25 5 BEAR R AL 5 0 R AR 8 O N1, N2>CK,
N3>N4, @R RITmE R’ (£2) B, 5CKAHH
B, Fa TR 0 A0 5 sk R 450tk 3 B AR, H 4 DR 40
B R, H o g OB B SR R T 17.04%
15.53%. 17.38%. 10.06%, %552 % T ki & JC
B 2= 5. RSk E, B ZM T NI N2 4
P v ™ 1Y) 3 R 3R Ry g R ORI R AR 0 AL Y
B,

2.2 PETR B — VR Fo it Yo R A 9 SR R R R 5

& 3 MY 45 R it P TR BE S I 35 5 M el
ANRAEF BB TR R S, FEF 24T
B, 5 CKAHEE, NI, N2 ACHR) Y B S, 1
W 23 5911 A 12.06% H1 6.52%, N3, N4 b P45 CK f1 &
b, Hrp N1, N4 AR S 2 255 0, IIRARALEE
T, IZB BT TR S bt S e 2 T R
e, N1, N2 AbFR 5 T N3, N4 AbHE, H N2 4k
TG FR B2 L AR Ll Ak B S SRR AN . T SR
BBz, N1, N2 AR T A R A s T CK, Horp
N2 b S 2 2R i, YEIRIA 5.88%, N3, N4 Ab#
WA T CK ALbFE, 22 R R, T4 2 )
DL N4 ZbF R, CK N3 AbFER 2, SRR 3
Br, N1, N2 AbHE T il R e 2, AHAE CK 34 m
T 16.58% F125.08%, 255+ ; N3, N4 AbFHAHL SR
BCK TR, o N4 b3RR3, TR 2R L A5G B
EE, BRIEAMET, POTEF, SFEERARE,
N1, N2 RbPRAG TP SR 4 25 N3, N4 Ab3,

(T

®3 2022 FAEAEERE L EHTYRRREREEFTHLILES

e fZiESeY L ES EIRLEE S
BUEE (thm®) Akl (%) B (vhm®) Akl (%) BUEE (thm®) Ak (%)
CK 4.14 = 0.08be 22.64 = 0.44ab 6.83 £ 0.04hc 37.34£0.22b 7.32£0.05b 40.02 = 0.25abc
N1 4.64+0.12a 22.86 +0.57a 7.12£0.16ab 35.10 £0.78¢ 8.53 £0.14a 42.03 = 0.50ab
N2 4.41 £0.02ab 21.21 £0.08b 7.23£0.11a 34.77 £0.53¢ 9.15+0.37a 44.02 = 1.26a
N3 4.05 £ 0.13cd 23.24 £0.75a 6.70 £ 0.09¢ 38.45+0.52b 6.67 £ 0.21be 38.30 + 0.85¢
N4 3.84 +0.04d 23.32£0.26a 6.60 + 0.05¢ 40.06 = 0.28a 6.03 +0.37¢ 36.62 + 1.61c

2.3 PRIRAR— R ML R R R B R AR

F 4 LSRR, SRR R S R R
FERE R A K R BB, M ERTTHE, 5 CK
FHEG, N1 A N2 ZbFRA R R S an, (A N1 4b
PRESR R E, WAEN 14.99%, N3 ZbHRFLZR ikt T
BEKFE, HS K2R 0E; BREANGT, &
Ab PR 5 2R AR R Bt 2 s D e b, R R
NI>N2>N3>N4, 875 2580 B, DA N1, N2 Zb3

REM R &S, 34Kz, H¥ 5 KERE
F, OBIREILN NI, N2>N3>CK, N4, i #4 2 Hfl
LA N3 AP fR sy, CK i, HZERRE, SR
BB, ARMEREERIN NI, N2>CK>N3, N4, H
HUNTL N2 Rb Y B R CK AR S 53 T
12.65% Fl 11.23%, AR EZ R B (F£5)
LM RIEA L KPR R R R A AR AR
ZREARFIN N N1, N2>CK, N3>N4,

R4 2022 FAEAEEFE S LHRRNRERLETHSLESR

s s e L A
B Ckg/hm’ ) S (%) BURHE (kg/hm’ ) Wi (%) B Ckg/hm’ ) S (%)
CK 66.20 = 1.67h 39.44 + 0.99a 52.34+091c¢ 31.20 £ 1.70b 49.30 + 0.33ab 29.37 +1.03a
N1 76.12 £ 0.76a 37.89 + 0.38ab 69.33 + 1.77a 34.47 £ 0.93ab 55.54 +2.39a 27.64 + 1.64a
N2 69.94 + 1.00b 36.55 + 0.52ab 66.59 + 1.86a 34.80 + 0.48ab 54.83 +3.49a 28.65 +0.47a
N3 57.90 + 0.95¢ 35.88 + 0.59h 59.48 + 0.72b 36.86 + 0.47a 44.00 +2.16h 27.26 + 1.46a
N4 52.40 +£2.10d 36.03 = 1.44ab 50.62 + 1.49¢ 34.80 + 1.02ab 42.43 +1.41b 29.17 + 1.56a
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x5 BRFMGTAEIHERLET A

EREEEREENZN (mg/ %)
b FRAE PR R M AR
CK 197.47 + 4.50ab 120.28 + 2.63ab 317.75 + 6.56bhc

N1 237.51 + 13.66ab 138.82 £2.92a 376.33 + 14.77ab

N2 253.63 £ 19.29a 139.52 +5.82a 393.15 +20.25a

N3 206.90 + 11.03ab 132.99 + 2.35ah 339.89 + 12.44ahc

N4 187.90 + 7.84b 115.04 +5.08b 304.92 + 12.96¢

2.4 FEIRAE— UL A R R A5
RAEA 2= F 2R IR A= 7= 7 AU 26 00
I FH 22 F A 4% HE 08 1) FH 255025 0 1 7= R 1Y
S RFEIER. R 6 LR, HEIZAMAT
CK H) & NE A 22 F) FH % Ry 1278, 16.26 ke/kg, T
TRNE Ak 2 1) FNE AR 22 80 14.93 ~ 23.77 kefkg,
P T CK, Hod N2 b B EUIE AR CE SR B,
KAK B Ky N2>N3 | N4>N1>CK, &0 A= 72
Wi 4F 8% K 2 1 o N4>N2. N3>CK., N1, N2, N3,
N4 4b #4535 & CK i T 22.31% ~ 30.24%,
2339% ~ 24.51%. 32.12% ~ 3891%., & M %

LI FH 2845 B Ta] 3 BB AT 22 S B R IR AE R], 4%
A ok & 45 1R N0 Ak B 8008 2R 00 R FH 22 38 5 T
CK, H v, NI, N2 F1N34b B 8 CK 22 & Wi 4F
13k WK, Ayl T 34.42% ~ 35.43%.
39.09% ~ 50.81%. 16.32% ~ 39.72%., #HARLEHRE
H 25 R AR I A -8, FIRR2ERHR . ZIE R
AT TR NS R I 4 R A IR AL AL B 5 T
CK.

KRHEBHERS T, AR AT RN &5 Bk
Yrrb i RO A, R A e 2R3 A O G
Bz —o Ha]AI 74 a0 A RUIE B AR R (6 A
#7) RWAMFEER R FET, HIRELAH (N1)
B ERBE AR E/RTCK WIRIEASGT, +
8RB A B it R 1 kD S v R A H ) R
T, 5 CKAHM, NI, N2, N3, N4 2bFH A B4
ST 16.89% ~ 25.02%. 36.53% ~ 40.48%
40.51% ~ 43.77%. 49.33% ~ 51.14% (£ 6); 7
FAMET, N1, N2, N3, N4 &b & 2 AR CK
% 9 W T 8.59% . 25.71% . 32.56%. 42.09%
(%£7)

®o HBEZMHTAEERALE AL AR

Ay i RIELEFIHR (kekg)  AIEMRAETHT (kekg) RACFIFIHR (%) THRZA (kg/hm®)
2021 CK 12.78 £ 0.32¢ 31.05 £0.32¢ 25.83 £ 0.43¢ 157.92 + 1.28a
NI 14.93 £ 0.51hc 3320+051c 34.72 + 1.34ab 131.25 + 4.03h
N2 17.68 = 1.08a 37.98 = 1.08b 38.95£3.0la 100.23 + 6.62¢
N3 15.48 + 0.66ab 38.32 + 1.43b 36.09 + 1.67ab 88.80 + 4.45¢d
N4 17.04 + 0.14ab 43.14 £ 0.14a 31.14 + 1.88hc 80.03 + 3.96d
2022 CK 16.26 = 0.08¢ 29.81 = 0.08¢ 31.10 £ 0.58¢ 132.13 £ 1.74a
N1 18.04 £ 0.94bc 31.59 £ 0.94¢ 42.12£0.55a 99.08 + 1.65h
N2 23.77 +0.94a 38.83 + 0.94ah 43.26 +0.78a 78.64+2.11c
N3 20.17 = 0.61b 37.120.61b 36.17 + 0.98b 78.61 +2.35¢
N4 20.02 + 0.41b 39.39 + 0.41a 33.75 + 1.09b 64.55 +2.28d
R BHRFUGETAEHEELLIERIEF R0
Ab¥g ANEL2ERH R (ke/kg) KA1 (ke/kg) FNEFMAHZE (%) IEEB A (o 7))
CK 12.63 £ 0.60b 25.01 + 0.60b 18.81 + 0.48h 0.68 +0.01a
N1 19.53 + 1.87a 31.91+1.87a 24.65 + 1.48ab 0.62 +0.01b
N2 21.09 + 3.48a 34.15+ 1.86a 2927 +2.25a 0.51 +0.02¢
N3 18.90 + 1.76a 3437+ 1.76a 2627 + 1.56a 0.46 +0.01cd
N4 17.54 + 1.55a 3522+ 1.55a 25.03 + 1.85ab 0.40 +0.01d
— 195 —

S

(T




——

| T T

i S AR

(T

2024 (10)

2.5 PERNE—UMETEERT BRI A SPAD B2 TR R AR, 57 R IIAS ) Ak Bt 7
SPAD RE % S B 2 3K AU A X % 1, K4
TE I FNE S it Jr SPAD 55 KA 7 fi . FFRL A T

U AR R IE DR G T 1 SRR R

A
50 - KH

B
cK 39
N1

SPAD

30

20

FRE eI

TSI

B 1 ARMERLIEXFEFEIE SPAD BRI
T ARVNE SRR E 7 2% (P<0.05),

2.6 FETRAE— U PERLNE X RS R B IR Al ST A0
LB TE R AR R AR R A

AUH B4R bR, 3R 8 I, AR A9 [ () 25 R A

&
20 me/kg, AR S 1 E L AL

f) SPAD 4%

KAKRZFH N1, N3>N2. N4>CK, HEH¢ RN
NI>N2>CK>N3>N4; #5504 T, £ ab 35+
WA SPAD Jo2 5, HENIY N1>N2>N3>CK>N4,

CK
N1

N2
N3
N4

[ HE K AL ], TS A & B A FEARE 1 ~

1 ~ 10 mg/ke,

L RRRILAN RGO R & R O . o
T CK, H AR B Bt i 8D 5 3 b a3 o
HZM, R E A AT K, asfh ¢ N4
RO BT AR BB RN a3 Mgeitir F [ s
SRR NGRS CKA R RS, St = [
FBS CK (254K 35 B KF 530} ;
®s EEEATARSEASTERRARROEN & | T D ojmem
W AW ORI EAR (%) HEEER (%) ls'i; t : } v ﬁﬁ‘fﬁﬁ
2021 €K 7960:024h 9042013  16.64+022h pbt oty 8 i i R
NI 81.00£058ah  8.67+0.15ah 1690+ 0.15ab R s 20222_10_'31
N2 8150+122ah  8.67£0.12ab  17.20%0.10ab
N3 82004058ah  8.63+009ah  17.33x0.28ab B Loor . CK
N4 8233:033a  820:008h  17.40+02la o
2022 €K 7800+089b  9.87x0.4a  1626+0.22h F 80 N
NI 7933£067ah  9.46+0.15a 1660 049b 2
N2 80.67+033ab  927+027ab  16.60 + 0.06ab & 6017
N3 8100058  8.63+0.19%b  16.77+027ab B
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Effects of one—time basal application of controlled release fertilizer mixed with normal urea on yield formation of
japonica rice directly seeded along the typical ancient region of Yellow River in northern Jiangsu province

LI Wei-hong, JIANG Wei-qin, DONG Qing-jun, XIE Chang-yan, DONG Yu-bing, CHEN Chuan, ZHANG An-kang’
( Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu, Huai’an Jiangsu 223001 )

Abstract: The aims of this study were to solve the problems of sandy fluvo-aquic soil leakage and large nitrogen fertilizer
input, optimize the one-time fertilization technique and explore its mechanism characteristics to achieve stable yield or
increased yield and efficient nitrogen use of direct seeding rice along the typical ancient region of Yellow River in northern
Jiangsu province. In this study, the japonica rice cultivar “Suxiu 867" was used as the experimental material, and the field
and pot experiments were carried out for two years and one year, respectively. Five fertilization treatments were set up in the
experiment : farmers’ customary fertilization ( CK, N 300 kg/hm’) , controlled release blend fertilizer gradient reduction
one-time base application of N1, N2, N3 and N4 (N 300, 270, 240, 210 kg/hm2 ), and their effects on rice yield
formation, nitrogen accumulation and utilization, rice quality characteristics, soil nitrogen surplus and inorganic nitrogen
content changes in soil-crop system were studied. The results showed that the yield increase of N1 and N2 treatments was
3.75%-10.14%, compared with CK, under field conditions, and 22.88%-27.59% under potted conditions. The reason
for the yield increase was that the number of grains per panicle and total spikelet number increased significantly, and N2
treatment had the better effect. The yield of N3 and N4 treatments in both field and pot experiments was similar or slightly
decreased with that of CK, but the difference was not significant. Compared with CK, the accumulation of dry matter and
nitrogen in N1 ('same nitrogen application amount ) and N2 ( 10% nitrogen reduction ) treatments increased by 4.32%-25.08%
and 5.65%-32.26%, respectively. Combined with the nitrogen supply characteristics in the whole growth stage of rice, the
nitrogen supply of these two treatments was better matched to rice growth. In terms of fertilizer use efficiency, compared
with CK, the nitrogen agronomy efficiency, nitrogen partial factor productivity and apparent nitrogen utilization rate of
controlled release mixed fertilizer treatment in field were increased by 6.86%-48.17%, 5.08%-38.91% and 8.53%-50.81%,
respectively, and the soil nitrogen surplus was reduced by 16.89%-51.14%. The trend of each index under potted conditions
was basically the same as that under field conditions. In addition, the controlled release blend fertilizer treatment also
improved the edible quality of rice, compared with CK, which showed that the grain protein content decreased and amylose
content increased. In conclusion, the comprehensive effect of reducing nitrogen fertilizer application by 10% and applying
controlled-release blended fertilizer at a single base was the best in the sandy soil region along the ancient Yellow River region.
Key words: controlled release fertilizer; japonica rice; yield; nitrogen fertilizer use efficiency; soil inorganic nitrogen

content
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