rRE SRR 2022 (7)

doi: 10.11838/sfsc.1673-6257.21178

ETABHS ERRLENEBRFETERIRR

v M, WO, ROk, XIAKE, KR
Gt B AR E B R R BT TSR, AW AR TR F IR R A5, WA i 430064 )

B E: BWRAFETR BN BIR R KRS LA ROR A XS EY = msc e FUE A B SR (B AR s
2017 ~ 2018 AEFE RV IiF B ARG 7= X, TF AR BEIR R RO H s, i 7 b3, 2500k Rt
(CK) . REAEEE (FP) . @R E—RMEH (U) A4 DB (30, 60, 90, 120 d) YRR K —IK
WAL BE, BT IR RGN 5 A MBRPEATHAAEAT , BIFFE KR 7 R A 2 ROR R B IR R AN R B i
MRy, S5 SRR, A B T it AT P47 i 38 7= 305735 43 3R 53.2% 1 41.8%, L3 bR 3 — ik Mkt
FHALBR T 37.9% F1 31.4%, 53538 PR E — MBI LG, S R RO B R 23 7= %635 1 T LAGAEI 10% D . 4
VORISR B, RO 60 d i, PR LR TAR RS IEAL TR, BEE R RBIR R BRI, PIAEK
FEF=mEHILL 60 ~ 90 d B = s /K P o iy, H B R A AR R B 22 5, XTRY 60 ~ 90 d BEUA
O A AR R AL AR 3 (R 7K o AR AL S RIS AR, PR B BN 70 d B, KRS ] A 5 e
K, WIAEZR 7,01 F19.43 vhm®, I, ZERKITHHI, S —Zdh m s A EUIE s s e B PR RS

FERA R 70 do

REEIRE: ERIRE; RO KR 7R RULRIHIAR

2017 4, FRE R AN & B R S g K,
AR 2020 40T, AN 50 U H AR 2R 52
B, ARRER AR BRI s AR A S Y A
MR, R AR R BRI B 2, XL
LR ARAT B TR A A AR ) & SR Fn sk a8 A i
MBS FERFEEALE AR S T, R TR R
4t (Nutrient Expert ) & — T 7 5 S AIAR 744
RN 7, AGE TR P 28R,
W REREGALSE MR A AR LA A I fEgk
RS RIREGIJ T, 22 7 A RRIRL A L5 o Bk
SYEW S T R S VE R L3, B — LT &
R LR AT A b o B DR | RN A A i 45
. B EALEH AR R O . FIRAR, 978 4%
A SRR, RS B2 1 52 1 4 REITRY
FIRHEY, WoKRE, Bk, /N HESRAE, Bk
B B B R B RO L ST A A AR
PRI H Y, PRI TE R BAEY h i i 45

KRB 2021-03-23; FHHI: 2021-05-26

BT IR ik 5 RERE (2016YFD0200100 ),
TEHE B IrHe (1967-), RIRFGEER, <4, MR A IE ki
ERIHIGE . E-mail: 297463471@qq.com.

BEiEE: K%, E-mail: z497211609@163.com.

AU AN . IR E R R L R RO SRR
AL BB, BRI L — g 7E 30%
LAY, 53537 F LA SR fE T iR R
BRIREZE SEEREBIRILGI N 6:4 ~ 8: 20,
IKFE B P RO, B2 KR A bR
SEPR R T R [ R B i 4 R DR 2
AR SR 7E 60 ~ 90 d Z[8], FHHAFES
X AVE A KA 6 1, IS R R P B IR
FHRTFEE R R, VI At TR RN 60 d Y
PRI PR 2 /NG B FRUIE ) P R 88 B s T
SRR, TR A 90 d i - I9ERY 25 U5k B
B T A R R, AR AT 5 It R
W14 60 d F4 e PR 25 Th A8 S 4 7 SR R 808 oy e
W, e B I T BT A RN 90 d i R
JRE S B ER—WRAMEREARRT, B 60 d 1
PR PR 2T I R i AU A T R A veaas s
SRR =, 60 d BIZEREIR 2 KR i
FEor W B I T 90 d B, H. 90 d B REIR
ZRRESTH B E Y TR AR RS R
AR B R, A TR X N A FH R
FHOTH R B A TS

KT IR 5 STk 44, il )z
TH—ZR PR, TR SRR Ak AR LU B



rRE SRR 2022 (7)

B kg, PREAETMANERK, £AFHHNERE
WL MUKTT R, fEGE I Jy kr] RE A B R & 4E
K. FEARTAENK, N BizsIX 57 sh s, L
PR PR 2R MR T — UM A B RS
ARHFFEAEAR T A AN ) FE I 4 28 2 474 R)
B, eSO R RRGAE LB -, XF oA
ANFERER (30, 60, 90 F1 120 d) FBEIR Z XK
R PR FERLR R A, IR R R
R AR, % XKL FRE A S L 2
WK

| RS TE

L1 e XSS

AWFFET 2017 ~ 2018 HLEPAETEBIIL A FRBETT
BEIRE YR (29° 447 117 N, 113° 48’ 8" E) #EAT,
TZIX I W Z WS . K REFPAEIDIE] (4 ~ 9 H )
SERRIR R 24.0°C, BEBFER/KEA 1140 mm,
1.2 R

WIS 7 AN, 5108 (1) ARt
HO(CK); (2) REAIBUGEIELE (FP); (3) ¥
R E— e AR EE (U )5 (4) Bl h 30 d
A B R % — PRt AL B (CRU30) ;5 (5) B
WM 60 d 4 B IR Z AL (CRU60) 5 (6) Bk

1290 d 4 BE PR R AL B (CRU90) 5 (7) B
W0 120 d I REIR Z AL (CRUI20), H T4 —
4 CRU30 A FR/K R AE KA e R B .55 T FP Ab
B, R PBRS R AL, BOR AR IS CRU30
AP SRRSO B PR R B AR IR A2 (A 4 T
(77 i, LR R 32 AT SRR AR I, A
N 45% ~ 8.0%, HBEHUHIRH 25°CTF iR H#

Wi
TG 0 A AT E R 5 AN ASR] T, X A A
PRI AR RKE . SR BUE UG

gij, oMM, HBe2, H3, k4 FH
Y5, AFEHI RS IRG ISR 1 R, K
P& 2T 10 A A PR Pl X b B4 3R T T —HEAE )
it NE 5 A A ik, BRAC. ®E . B Ao ok
165, 90 F1 90 kg/hm®, ZALHILAL = 43 BEAD - FEAD
a3 30, B BRIEIE N IR — PR
WRER(3) ~ (7) WAL B SR REARSETAEK
FE e AKE R B bR 5, RIKFER D LERXRS
(NE) X4 HE AT HERE e, B mZ 1 5
TNo [Al— BN, Fra A bPReE . #IEH R A,
PR A AL BRAL, HoAth b BRI H AR A . B
NEFE AT, JHAth P () A BRRS 4 5 2 A B ST R
Fr—2,

R IEEMFSRENETRSERRZGNER. B, HIERE

FHERLRFE S WTF R RGN
HES HHLIR AR o A e B e
P (g/kg) (mg/kg) (mg/kg) ( mg/kg) (kg/hm®) (kg/hm?) (kg/hm?)
1 6.2 26.8 124.5 15.2 133.6 160 62 52
2 6.0 222 98.2 15.7 1373 165 54 51
3 6.4 25.1 136.8 135 160.5 160 62 53
4 5.8 325 185.4 17.2 186.2 143 112 112
5 6.1 283 108.7 12.8 1574 165 62 52
PHAE KRS SRR 2030 0 SRR 534 A T4 7954, 97 A

Ta4AFW, SHBH, o Hlk3k, BA%E R
22.5 Jitk /hm? o B X6 KRR 7 b R R R R AT
AR A, A N AR A R R, Sokr
B BEOREBOR TR E . ORI XA /N XA T R T
PRSI E R Bk, DA 5 5 B s K RE A
B
1.3 HdEabs

JEAEEEA (JT /hm®) = FA A + IR +

Horfr, N OP,0s FK,O B % 43 51k 5,65, 8.33
F16.67 7T /kg; B 30, 60, 90 A1 120 d fy$5
BEIR R AREA (SR AT 28 ) 43
W3t R 600, 700, 850 Fi1 1000 JG /hm’; 4% E& 2J 1
AR FRSFEHBEAIRECH 3 Uk, HABALFE R 1 7,

AR RS (T /hm’®) = TR 5 x AN -
B A

Hrr, A MHEH 2.6 IC /keo



rRE SRR 2022 (7)

PR = AR /AR A

R 2ERF = GliRIX 7= - AR =5 ) /
it A

48 R H Excel 2013 #1740 L, SPSS 20.0 i
r8eit b, LSD ik 725 5% W E A%, Origin
2017 #HAT4E

2 HERE5HH

2.1 AN[RIRE AR R 28 X 7K e 7 S 52 T
ANEAE £ A FHK A P e 45 R AT 1 s,

FURE R (CK) AbH = ik, PHAEF20 51

1 4.64 T 6.47 t/hm®, U A PR 2 — Wit

8.0r

20174F
a
ab ab ab
7.0 be
: C
£
=
1 60
725 o Hi
oZ u PR
sol g O HH3
: o Hitha
O RS
* $i§
0K FP U CRU30CRUG0CRUS0 CRUI20

43

e (thm?)

AEFR(U), PAESER43000 R 6.38 i1 8.43 t/hm®, 4
RSB AE (FP) FT45 B IR & 40 3 (CRU30 ~
CRUI20) j=HEAHXT 8 &, H 28 5% K35 8 B 2K
o XFFARIEBIR EZAHW 5, bE BHON R
BRI, KRS AR S SR TS s D B R
Fokay, LAREHEH 60 ~ 90 d I = Bk Fac i, #
BEIRZ BN R 30 d B, 2017 4F 7K R ™ -3
6.67 thm’, B @A T H AL BEIR RALFE; 4B
W10 60 d B, AR ) KR P 2 AT A 30 A A K
S, AR5k 7.03 1 9.44 t/hm®; B G B #E— 45
FE F 120 d B, AR ) KRG 7= 543 B R 7.02 1
8.98 t/hm’,

TR0 50184
10.0F ab

Ne
S
OR¢m-o
o—@mec
Ob—as

o

7.0F

6.0F

5.0p

U CRU30CRUG0 CRU90 CRUI20
QbR

CK FP

B 1 ARAGEXEZE
TE: RRVING FREF RN 2% Rk B 257K 7 (P<0.05). R,

PN o N SIE N S L D N =3
CK AbFRAHEL, FP AL 45 (1 34 7= 243 51 ok 53.2%
41.8%, & T UALBERY) 37.9% F131.4% (3%
2); 2017 4F CRU30 &b B (A 18 7= 232 5 44.5%, B &
TR N 60 ~ 120 d BHASE B IR 24030, feis
i CRU9O AbFE (56.1% ) 5 2018 4FAS ] B 45 ¢
PRZMD PR PR ) CRUGO F i (48.1% ), CRU120
=A% (40.6% ). 5 FPACERAH L, UbH£5]H K
FEW ™, PRAERER 53510 9.7% F1 7.0%;  [RIAE 1Y,
PR IR R BT A 30 d IF, KRR 5.6%; ¥
BRIRZ BN 60 ~ 120 d I, /KAFF =5 FP 4b
FEA Y, 5 UACHEAHEE, 2017 4F CRU30 34 7=% N
47%, TR R 60 ~ 120 d 5 4F 316 7= R 1 35
£ 10% Ph b, ULBHZKAE & e 2 R B IR R R
AR E] 30 d AL,

R2 AEBMBERREINKBESZ02m (%)

2017 4 2018 4F:
b3
WCK  HFP U BCK  BFP iU

FP 53.2 — — 41.8 —

U 37.9 -9.7 — 314 =70 —
CRU30 445 -5.6 47 — — —
CRU6O 522 -0.6 102 48.1 43 122
CRU90  56.1 1.9 13.1 45.4 2.8 10.5

CRUI20 521 -0.7 102 406 0.7 6.8
e " FoRIEdE. TR

22 BERRZEHSTRR 0

3 LIAE W, UALBRAYEAC S AL, N
2208 JG /hm*, W% ¥ B IR R BON B HE K, it i
AW, Ho, FP AbFR A HEAE S A K 2882
JC /hm®, 4vF CRU30 1 CRU60 Z [A] . WA 4F 14 it



rRE SRR 2022 (7)

AU S K E, 2018 4FEH g & F 2017 455 MOARTRIAL
PR E AU 25 26 A, FP. CRU30 Fl1 CRUG0 A4k 3 A
XS . PHAE FP AL PR P= 8 L4 5l Ry 5.4 7.2,

PIKT U AbBE, {H5 CRU30 F1 CRU60 b B4 4%
s BN, BERIRERIONHET 60 d 1, =8
HWEL R R, BART FPACHE,

=3 BEFUESH
ib FEHEAEA BN (TE hm?) PR
(JG /hm®) 2017 4E 2018 4F 2017 4E 2018 4F
FP 2882 15500 20653 54 72
U 2208 14372 19710 6.5 8.9
CRU30 2808 14539 — 52 —
CRU60 2908 15360 21627 53 7.4
CRU90 3058 15680 21148 5.1 6.9
CRU120 3208 15043 20149 47 6.3

2.3 N [EVBE B R R R KR P A A IR Y
A

IKFE RS P i A R R R R A LR (R 4)
WoR, PAE AN AL FEA S ) R 146 128
A fm?, TR ECAY Bk 180 FT 174 A4, AR it FH B
AR T A SRR B, BRSSOk

TR, 5 FPANERA L, U ACEEH B FEAL T
AR RLEY, B R IR R B A 4,
2017 4EA4 SCREBUN CRU30 ZRFEfY 186 4> /m” 3 fin 3|
CRU90 AbBRI) 204 4~ /m®, TR M 228 -4 Jin 5]
2344, MRIOYEAR 120 d I, A RCERBCRRDR KL
PIA T R, 2018 AFA45 R RIFE R AR LRI .

x4 AELEAEFEMHEE

2017 4F 2018 4F
Ak AR FlRIEL IR THLTE LG FHUREL gE% SR
(A /m?) (1) (%) (g) (4~ /m?) (™) (%) (g)
CK 146d 180c 74.9h 21.7a 128¢ 174c 81.7a 27.2a
FP 192 227ab 82.5a 22.0a 207a 200b 79.3a 26.5a
U 181c 205h 81.3a 22.1a 181h 183he 83.2a 26.9a
CRU30 186hc 228ab 82.3a 22.6a — — — —
CRU60 199ah 224ab 83.8a 22.1a 212a 197b 81.4a 27.0a
CRU90 204a 234a 84.0a 22.2a 217a 218a 80.1a 26.8a
CRU120 188hc 226ab 81.8a 22.1a 204a 219a 78.5a 26.9a

T RS/ NG PR AR B 22 57 1A 5 B EKF (P<0.05 ).

2.4 AN[EPREBOIE R R Z 6 B H 3R A5

REAR 2F 8RS R AE FUE R FH 1 — Fh A %
B, HEERE 2 Frow, A B> 1506 IE b 3 A
JIE A 2% 250 23 P AR SF 38 43 03 R 13.7 1 13.4 ke/kg,
W v T 3 PR 2R — UPE it AR B Y 11.0 AT 12.4
ke/kg, il AIC T [ B R 22 A0 B, 2017 4R AU
2R N CRU30 PRI 12.9 ke/kg I THE] CRU9O
AFRIH 16.2 ke/kg, 4RO 5 F) 120 d B 0] FEAIG
# 15.0 kg/kg; 2018 4F CRU60 Fil CRU9O At Hi 4

RE A 2R R 275 i A 18.0 ~ 18.7 kelkg, W

T CRU120 Ab B (15.8 kg/kg ). AL 2485 Kt %
FEREPR R RO B I, Fe B0 S hn s BRI
B, {H CRU60, CRU90. CRU120 kb ¥ a] 2 &
NTE
2.5 PERRRE BYiE BRSO

FIFH—JC ORI AR K R = i
FERRFZRBOWIATILG, LA U AR XTI, 155
W& RN 3 s, 2017 4 DLtk - & 1
AU A R B0, N 0.96, K EIN WK, e
BN RIR R IE TR, 69 d, Xh i 3ie ™



rRE SRR 2022 (7)

R 7.11 thm?; 2018 4E L)L —J0 " WRBERFH 6 2508
i (098), [AIREREIN B EKT, A HEBRIKR
SEERRIC N 71 d, XFRIFEE T A 9.43 vhm’,

25.0¢

M AT UL, A PIAR P KA e 5, (HOR PR
PREFAERHHITE 69 ~ 71 d 20, F¥h 704,
SN o P KA 7 AT B B K

30.01

o Hitkl 2017 2018
m 2 i i A
o HH3
~ ol @ HI a ) 250
oo 20.0F & HRS a o a
% * P > ®
2 i)
= ) ab Z 200}
) a o
= 150} = b b
1 b PN |
B $ 150 8
=) =2
= o
® 0.0} § ®
10.0}
5.0 1 1 1 1 1 1 5.0 1 1 1 1 1 1
FP_ U CUU30 CUU60 CUU90 CUUI20 FP U CUU30 CUU60 CUU90 CUUI20
AbE AbEg
E2 ARLEBRERFRLE
751 20174 1001 50184
72} . 9.5} P -
-< P [ )
[ ]
6.9t = 90} X
=
=

R>=0.92 (*)

7o (t/hm?)
N
N

Y=0.01X+6.37, X<69.0
Y=711,  X=69.0
63 R=0.96 (#*)

---Y=-9.03x10"X>+0.02X+6.33 =

6.9 30 60 90 120
ERIRFERON (d)

- == Y=-1.94x107X>+0.03X+8.44

1 gL/ R=0.98 ()

_ [Y=0.02X+8.43, X<40.0
Y=9.24, X=40.0
8.0F R>=0.82 (ns)

7.5

0 30 60 90 120
BERIRZFROY (d)

3 KEFESEEREERHNXR
o FoR 005 KFRE, =+ FoR 001 K FRE, ns FRARE,

3 itig
3.1 BERIRERHBUN S KA K Z PR
MOKFEF= B N R SR AT LA, 5IER
(7] Ak B g 25 S 1) = 2 D DR A A R S R R B Y
Ak, P HACE 1) S I R A BEIN L 4h R4y
AL VRIS 1 X T PR — YR M P T
TR R A L 2 PR R AR BT R A L XA
R R IR E T , R REON 30 d Wik 2
IKFESTBERIIN IR oy oK, (R HE SR T R vl Rz 24
LI R R B 60 ~ 90 d 37
Sy REHCE BEARXT AR, PTREAIRTCAL ST BE . 38 0 pi Ak
ROPEPERES DT B 120 d IE, KR R
Wi Hh 1 FR %5 AT AL F A R R KO, B IR

KAERE, BRIk AR R
MERER RS R IR, HERE—IR
PEJit ) BE A 2EROR M 11 ~ 12 kekg, KT 4
FER AL AR B2 K (13 kekg) 00, it F BRI
Wi 60 d I REIR R, AR FRCR -] ik
2] 15 kg/kg VUL, AR T EICF A ZE, R
RERENS H2 = LR R &5 e e, 28R
0 3 4 7 R0 2R 118 SRR R 2 AR S X6 3% o P R A
AR AF P, PEMIHE i A IR 20 A RF
FERIWFFE DI TV e X, s A &
TE 110 ~ 120d 2247, MRS ER, BdHk 60 ~
90 d A& B R 2= AL A 240t v T 30 i1 120 d,
VLRSI 60 ~ 90 d AT B /KA A CHE IR+
AR, X AR HLIX BRI SE4E R



rRE SRR 2022 (7)

RO (30 d) B, USRI EE L, (H03k
T A RO, 3 IR R R P B i K
(120 d) BF, HTAHRRLELE TGRSR RE 18
55, AEFHAER FEMAEM R PRI SR 5 R, A
TR 60 ~ 90 d, B 120 d KFFHTHH Y F7
OMEAE AT BERIXT AR, HET SRR A R 2,
3.2 KA AR IR R ) Ee A R

ARG T 50 G R ARG AT HERE
JEAE , BN R U3 = 46 h 31.9% ~ 47.7%, Wi
BT WAL K (275%) 2, SARGTIERE
FAb, KITP R 282z o 2
eI AL S b, R B R R — it
A, Bl PR R A 0] DI P2 10% 47, rem ik
TASE) T 550548, ARS8 1 A PR A
B, B TR RO R IR R, A
PEHL T 30, 60, 90 120 d xR IR &, WF5EH
FE KA = T BRI R R % L iR, S5
B, KA R AU R 50T X iy B 4 e R 2R R
FE 60 ~ 90 d . BEBUM Rk RS R AT 7R i
L AR . R IAFR A BE NN IR, R
T A A ) S SO I SR R, L 0 T A B
7 200 AR AR AR AR TR o 4 R DR R AR
70 d, koA T RIS R 10 d, SR
ATREA I . — R T 5 & e ot X T3
MM, KEEFHHNHRERS; —EH TR
BTN G AR RS, 5% WSO A T 22
S8 I, N SEBLK T  s  B ER R — U
AL, EREIR E AR R 70 do

4 B®

530 PR — e AR E, SRR 34T
AR RE =5 10% LU E; 60 ~ 90 d B K FE A
SRRSO SO X A vy, %o I g 7 A R B AR 2
BCRFREAL T B K5 I N RO AU 45545 3]
KAITHliE— R . RIS R R R iR
A 70 do

Sk :

(1] A NRIRIE RO AR, FE =R e e 2R
FHAALE 40% [ EB/OL ]. (2021-01-19). hitp: //www.moa.
gov.cn.

(2] e ARIEAE P NRBUN. T R4 (ke s
Yu P A N7 ) 9 [EB/OL]. (2020-06-10 ). http: //

www.gov.cn.

[3]

[4]

[6]

[8]

(9]

[10]

[11]

[12]

[13]
[14]

[17]

[20]

WM, T, XA, A ST RN AR — TR
AL LR TATEE [ ], s SRS ARREM, 2020, 26
(10): 1818-1826.

XJRHE, F/NeE, WK, AR — UGS TR I R
PR R T S R O8, [0 ], AR R, 2018, 51
(20): 3827-3839.

Chen J, Li SY, Zhang Z, et al. Environmentally friendly
fertilizers: a review of materials used and their effects on the
environment [ J | . Science of the Total Environment, 2018,
613-614: 829-839.

SRR, FRHE, KRR, AF FULRGEX S AR WL
SRR ()], PSR, 2020 (2): 140-145,
183.

Ding W C, Xu X P, He P, et al. Improving yield and nitrogen
use efficiency through alternative fertilization options for rice in
China: a meta—analysis [ ] ] . Field Crops Research. 2018,
227: 11-18.

W, ST, BRIk, A ORREIREON R AR A
BRET L T A4 e i e 2 v alas (1], R
i, 2020, 41 (8): 1589-1595.

XKH, BT, wfd, & DR aBIRERONS /N
MRS (1], AE R SRR, 2016, 22
(4): 905-912.

AP, WS, KR, 5 ARBEON R RIRER 55
PR PR B K F A IRCRIESE [T]. HwEFR S
B, 2010, 16 (4): 931-937.

SR, RERRER, BWITX, A SRR FEAEXTER 3Rt
BIRSAE (7], 5, 2018, 50 (4): 656-663.

WK, XIEME. — YR it AL AR S 3 = O A 2 16
fegg = (1], hERIE AR, 2018, 51(20): 3823-
3826.

HG/T 4215-2011, #RENCRE[S].

. R E TR KRS 2 BEM 7 ik 5 BT Je 4% [ D ]
BB Al Ry, 2017.

WA, WOLR, BhiAe, SF f PR I AR AR
fgeskms (1], hERLRA:, 2002, 35 (9): 1095-1103.
RMHE, SREBE, WG, S DGR U KRS R
LAFEMMmEN [1]. P ERLRY:, 2019, 52 (23)
4228-4239.

ZE, DY, HWHE, % B/ ERIENISOKEIRAIEE .
ABRRE R RS [T ], EYE SR SRR, 2013,
19 (5): 1048-1057.

ZEME . ERRIREN RGP A AR BUR S RN 2
S LD ] BB Al R, 2018.

XuX P, HeP, Zhao S C, etal. Quantification of yield gap and
nutrient use efficiency of irrigated rice in China [J]. Field Crops
Research, 2016, 186: 58-65.

LiPF, LuJ W, Wang Y, et al. Nitrogen losses, use
efficiency, and productivity of early rice under controlled-release
urea [ J ].
251: 78-87.

Agriculture, Ecosystems & Environment, 2018,



rRE SRR 2022 (7)

[21]

[22]

[23]

[24]

Wang Y, LuJ W, Ren T, etal. Effect of nitrogen and tiller [25] CREE, Bepdc, #EMH, % FROLERGEMERILY IR
type on grain yield and physiological responses in rice [ J]. AoB Hb X KRS AR TR g smg (1], SR =]
Plants, 2017, 9: plx012. (th3E3C), 2020, 28 (1): 68-75

b, KR, BREIEK, . BBAEUIEX KRB G AR [26] skRil, T EZE FRELZ /&R IOR M LR I7 i
A AR R (1], RYE I SRR, 2010, 16 (J]. "hEEFESIEE, 2008 (4): 1-4

(5): 1126-1135. [27] A, JERIE, skRS, 5. 60 JREHOYZE R PR R il S
Ffile, G818 ,H%E S LA R R i AU R T RO (1 — R PERStE [0 ], A IR SRR,

N KENEFIRESE (], MYEFR SRR, 2011, 17 23 (1): 119-127.

(3), 545-553. [28] mhaEer, Z=MG &, pEsci, 45 RORE. WA AR T R
XIAREE, Brale, X0k, 55 FR50 LR RGAMAE ML MARAFZWRA A 2ZES [T]. HYERSER A,
WAL = AR o R s ()], i S AR, 2020, 26 (2): 212-222.

2019 (4): 84-88.

Study on the optimum release period of controlled-release urea for rice based on Nutrient Expert

QIAO Yan, HU Cheng, LI Shuang-lai, LIU Dong-hai, ZHANG Zhi" (Institute of Plant Protection and Soil Fertilizer,
Hubei Academy of Agricultural Sciences, Key Laboratory of Fertilization from Agricultural Wastes, Ministry of Agriculture
and Rural Affairs, Wuhan Hubei 430064 )

Abstract: In order to provide theoretical basis for the development of high yield and high efficiency special fertilizer for
regional crops, the effects of controlled-release urea, which have different nutrient release periods, on rice were explored.
In 2017 ~ 2018, the field experiments were conducted in the main single season rice production area of the middle Yangtze
River Basin, field trials were carried out during the release period of controlled-release urea, including seven treatments:
no nitrogen fertilizer ( CK ) ; farmers’ practices fertilization treatment ( FP ) ; conventional urea ( U ) ; and four different
periods of controlled-release urea treatments ( 30, 60, 90, 120 d ). Based on the nutrient expert ststem, five fields were
recommended for fertilization, the effects of release periods of controlled-release urea on rice yield and agronomic efficiency
of nitrogen were studied. The results showed that compared with CK, the average yield increased by 53.2% and 41.8%,
respectively, for farmers’ practices in two years, which were higher than that of conventional urea ( 37.9% and 31.4%,
respectively ). Compared with conventional urea, the yield increased more than 10% for the controlled-release urea with
different release periods. The analysis of economic benefit showed that the ratio of output to input was lower than farmers’
practices when the release period of controlled-release urea was over 60 d. With the extension of release period of controlled-
release urea, the rice yield of 60 ~ 90 d treatment was higher, which was mainly due to the difference in effective panicles
and grains number per panicle. Correspondingly, the nitrogen agronomic efficiency of 60 ~ 90 d was also at a relatively
high level. According to the fertilizer model, the rice yield could reach the theoretical highest level, which was 7.11 and 9.43
t/hm” respectively in two years, when the release period was 70 d. Therefore, to achieve high yield and high nitrogen use
efficiency for single season rice in the middle Yangize River Basin, the optimal release period of controlled-release urea is 70 d.

Key words: controlled-release urea; release period; rice; yield; nitrogen use efficiency



