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1 #REFZE

1.1 WFFEHIAE L S AR e}

RIS T 2017 4F 11 J1—2020 4F 10 A £ 4L 4
SR T B AT, 2% X IR W ZE KU R
i, AR 17°C, AR H BEIEEL 2003.7 h, 4E1y
R /K it 1282.8 mm, JCFEHA 273 do i3l 4 458 A
By B+, HERmoyEL, L
AFRAE MR - pH 5.76, A LR 10.06 g/kg, 5
0.90 gkg, 4 0.70 g/ke, 48 17.47 o/ke, W fH A
70.86 mg/kg, AR 4.35 mgkg, HAER 55.6 mgke .

BB R, JRE (N46%) . i BEERES (P,0;
12% ) . EALE (K0 60% ), A HLIE S & (N)
1.08% . W (P,05) 0.30%., % (K,0) 420%. it
RN Z2 5 AR B #9023, K RS AL RP R ZE E

15,
1.2 gt

R E 6 MEHL. OARHEIEXTE (T1)
@24 F B AR (T2); @A HLIE 5 1k I i i
(T3); @FEA HLAES b IR e it i Al s Tk AE 4
20%+ IR (T4) ; ©FEA HLIE -5 1L AE it
(FEht EIRARAEES 20% + BERTEILF (T5); @R
HLAE-55 A0 B B it rry S At _E 0 AR 2R 20% . 8 20%+
RABIEHGH + BEETEALT] (T6 ). /NFEH Bt A A
R W, B 180, 105, 120 kg/hm®, H
HREHEHGE LG 7 - 340Ut T, L BRI AR AT
— PR . KRS H BB AE A &L, B B R RS
SR 210, 105, 135 kg/hm®,  H o &UIE 3% 3538 1
62 2 53Ut . AN R NE A T 03 4 it NE
LI 1,

F1 BEREREHERER (kg/hm®)
e
i3 N PO, K,0 AL FUERR  BERIELH
SIS N - KA N - AR

T1 0-0 0-0 0-0 0 0 0

T2 180-210 105-105 120-135 0 0 0

T3 180-210 105-105 120-135 1500 0 0

T4 144-168 105-105 120-135 1500 1.67 0

T5 180-210 84-84 120-135 1500 0 225

T6 144-168 84-84 120-135 1500 1.67 225
PORFERE G A Z ISR AL PR R /N SEPR= . RPRL AR ATRE SR A%, i ABEAS

R BRAF A= FAESE RGN A IR B 77 N- T3
T e — e (0.04% ) FmSAEANHIFNGEHE (19% );
W 215 1k ) 4 M R B A B (3000 T5 B B0 /g )

FAAbIR 3 REE, FEHLIX ARSI, ZNIXTRIFR
30m’s /NXESHIE, 2930 em, FE 20 em. /NEESY
B F20174E 11 A 4 H. 2018410 A 26 H |, 2019 4=
10 H24 H #% A, 201845 H 19 H, 201945 H 21
H. 2020 4F5 H 19 HilGk. /IN2R&FIE R 150 kghm's
KRG 4> 5 F 201844 J 14 H, 20194E4 /14 H |
202044 H 13 H #& Ff, 201849 H 25 H ., 2019459
H25 H., 202049 H 27 HU3R, 7K AEHEFh &~ 150
ke/hm’ . FH ) HA AL FR ) 224 1t 3 R
1.3 HERCRES ST

BEAS/INKCERAT B, B ) B 7 i, HR
1 kg BESh, METFREITRESKE, @ SKETrE
— 100 —

FF 80 CH T RIEE, FRTE, Mrcidifim R
W H,80,-H,0, 1M &, R 8l i 540 B A0 e A
P&, K CRE I o i
14 HEAR

TSR TR I

FRR TR 5 M (kg/hm® ) = R BR A3 T
EZH x SR,

FomAr= 1 (kegkeg) = i = E =1 / 57
it

TR RECE (ke/kg) = KPR L/ FERESR 43
S I

FORFFR (%) = GiligRor KAEY a5 -
IR X7 ) 1 3-8 % 100,
1.5 Hdukbi

K H Excel 2013 %55 £icdis i1 7158 Fn b 34,
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F SAS 8.1 AT G 1143 A, FH LSD 5 & 56 Ab P [A]
P<0.05 /KF-H 25 5 5 e

2 HERESH

2.1 Al A A VR et 5 i)

M2 200 A, 34 5 T1 4 BEAH Eb, it A
(T2, T3. T4. T5. T6) AL FLAEYy /™= it 34 I 2 38
i, RSt NE AL 3R] G 2 25 5. 2017—2018 JE4F

SR RN A PR e f ey, AU AT A R Y
WS AIE T 5 MU AE T2 A BR, (HIUCRE 2R, Kl
JENEALEE (T4, T5, T6) [MZEFWABE ., 2018—
2019 Ji 4F 2 T6 b 31 7™ it fe sy, 45 U8k it T Ak
(T4, T5, T6) j=ik = T T2 4b ¥, 2019—2020 J&
AR T2 AbF 7 R bR iy, 5 VR it I A B 7
TR HGENEALRE, (H2E5 AR, Kt it
(T4, T5, T6) =gt LR E 2R

(T

*2 BEREZHTARLEINMEM=EMHI (kg/hm®)
2018 4 2019 4E 2020 4=
AbFR
N KA Jil4E N KA JH 4 N KA Jij4E
T1 3095a 3819.2a 6914.2a 1418a 817.6a 2235.6a 1226a 1447 4a 2673.4a
T2 5337b 6684.7h 12021.7b 2352h 3099.3h 5451.3b 2931h 3226.6h 6157.6b
T3 4633h 6319.2b 10952.2h 1826h 3128.2b 4954.2h 2541b 2892.6h 5433.6h
T4 5074b 6559.3b 11633.3b 2746h 2846.4h 5592.4h 2994 2522.4h 5516.4b
T5 4589h 6201.8b 10790.8b 2564h 3000.4b 5564.4h 3033b 2819.2b 5852.2b
T6 4856h 6081.7b 10937.7b 2701b 3290.0b 5991.0b 2951h 2541.3b 5492.3b

TE: RSB E AR P REFOR 252 2% (P<0.05). FIF.

2.2 /[ sk it AR A X 0 2R R W R 1
A1

f 2 3 AT, 2017—2018 J&4F T2 &b BH ) s |
TR R B T A AR B, T T4 AbER AR R
SR T T3, TS, T6 AbFR, 4 U I Ak 33 ] £
o EEA R SRR BE S TS AP A
2RISR TE 2018—2019 JA4EFT 2019—2020 JH 4
JEd, T2 ISR AR S T 9.57% 1 0.51%. 3
JAAE T4 F1T6 Ab PR A R AR AEMA ™

4E T4 5 T2 b BRIA A R E R R A E k=122
SR, TS5 AR R R A HTHRTE 2018—2019 JH4F
F12019—2020 Jil4E 5 T T2 AL BE, T5 (4 4b 3R %
2B 77 3 R 24 R F 2 AE 2018—2019 JH4E = F T2
AhFR L (HR T3 AP A R B . REEF R
AEFHFMAZ A= 3K F T2 kb3, (A
BT EES . FRGRUL, T4 A1 Te 4b 34T
FITF ISR Y AR RILRE ST, R R Rk
MR R A FRCE T3 A FEXHEYI A 2R TR

e AR 2R T T2 2b ¥, o 2017—2018 i W SHITITC B 250,

®3 BEREZFGTARLEMEMBRZH RS F ARZMm
FE5 B (kg/hm®) FeorFIE (kekg) TR 1 (ke/ke)
2018 4 2018 4 2018 4 2019 4 2020 4F

FATRF R (%)
2018 4F 2019 4F 2020 4

posil

2019 4E 2020 4E 2019 4E 2020 4E

T1 128.5a 46.9a 54.6a

T2 319.9b 180.8b 176.7¢ 45.59ab 31.88a 29.08a 28.62ab  12.98a  14.66a 12.16a  7.65ab 8.30a

T3 274.9h 161.7h 150.1be 34.87a 27.34a 22.75a 26.08a 11.80a  12.94a 9.6la  6.47a 6.57a
T4 311.9b 155.6b 134.5b 54.59b 32.34a 23.80a 34.62¢ 16.64b  16.42a 14.04a  9.99ab 8.46a
TS5 286.0b 198.1b 177.6¢ 37.52a 35.99b 29.28a 25.69a 13.25a  13.93a 9.23a  7.93ab 7.57a

T6 262.0b 182.8h 153.6be 39.74a 40.45b 29.48a 32.55be¢  17.83b  16.35a 11.97a  11.18b 8.39a

2.3 AfElsaE i AR O E R A S AR B . 2017—2018 Ji 4E 2018—2019 & 4F T4,
A TS, T6 4bHE A /R b 1R 22 R0 Ac & vy 4 B
R4 rH, 5 TR, MIEA (T2, it A T2 40 BE, 2019—2020 J& 4 45 ik it it AT 4b 2R
T3. T4, T5. T6) H W FEW I TEY M EFBER (T4, TS, T6) HIVEYyHb bk 22 B e A 4
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FI i AE T2 A FE . 2018—2019 J& 4 T4, T5. T6 A4b
PR VR 1, b 008 2R R PH R0 R 22 A 380 T
FIAG AT T2 4B, 2017—2018 J& 45 4% il 12k i A 4 342
(T4. T5. T6) MR R F R FAR =R R & T
Ft JE T2 Zb B 2019 4= T6 4b FH A% i 25 A1) F R
W T T2 AbEE, i RE AL BE R VE D A R
2R, 2019—2020 JE4E T4, T5. T6 AbFRRE &
i 28 77 SR T T2 Ab 38, 2017—2018 J& 4E T5 b B

B m A= AT T2 A FR ., {HJE T3 AbH OB
AR . ARSFRI IR R RN 2
TP T T2 hbBE, HpEEIC R E 2R, Fikss
FRULHE, T4, TS, T6 AbFE ] LI B 38w AE ik &
SR BRI B AR AR 2E R
FHZE, I T3 AbXHVEYI 02 A AE ™ . RIS
V&G ESSFRTE S AR

(T

F4 BEREFGTARLEIEMBERH RIS H AT
Feor B (g/hm®) FROFIIE (kefkg) FeorfiA I3 (kefke )

FRAERIAR (%)

o 2018 4F 2019 4F 2020 4F 2018 4F  20194F  20204F 2018 4F 20194F 20204F 2018 4F  20194FE 2020 4F
T1 23.0a 10.7a 12.6a
T2 403b  27.0b 30.8b 823a  7.76a  8.70a 57.25a  2596a  29.32a 2432a  153lab  16.59a
T3 39.0b  26.8h  26.2b 76la  7.67a 649 52.15a  23.59a  25.87a 19232 1294a  13.14a
T4 470b  30.1b  26.0b 1140  924a  6.40a 5539a  26.63a  26.27a 2247a  1598ab  13.54a
TS 447b  31.0b  28.7b 12.89a  12.08a  9.58a 51.38a  26.50a  27.87a 23.07a  19.81ab  18.92a
T6 413b  329p  26.6b 10.88a 13.22a  8.36a 52.08a 2853a  26.15a 23952 22.35b  16.78a

2.4 U [k il AR A X R R W R 1
A

26 5 a AL, 4% it IR Ak FRAE W 1 Ml L S A
R ORIk & E T T AL B, 2018—2019 Al
2019—2020 J& 4F T5 4b # A 28 G = F T2 4b
P, 2018—2019 F12019—2020 J& 4 T5. T6 b Ff
B AR E T T2 A FE, 3 4 T6 Ab %4 2 7]
A T T2 2B, 2019—2020 J& 4E T4 4b B {14 2
KA RS T T2 4B, 1 2017—2018 F1 2018—

2R, 3 A TR RS AL (T4, T5. T6)
A FER I e A R T T2 Ab B, 2018—2019 Ji
T4, TS5, T6 AbHRA KA FI R & T T2 4B,
3N JEAR T3 Ab 3PP A2 A HRA T T2 4b3, {H
EZRARE. FIRGRUIA, T4, T5, T6 4b3n]
DR S e B R B . B R AR BRI
A PE R SR TR, T3 AbFI AT D4R o (e 9 e 2
AP AE =7, TOHEYIER R . =R 300
R,

2019 JE4F T4 b PR 80 2 A R AKF T2 4b 3, H

®5 WEREFETARLENEMFRE RS F AR
FeARICRE (kefhm® ) FAFIE (kefkg) Forfhitki™ 1 (kelkg)

FEASERNAR (%)

AbFR
2018 4F 2019 4F 2020 4F 2018 4F 2019 4F  20204F 2018 4F 2019 4F 20204FE 2018 4F 2019 4F 2020 4F
Tl 229.2a 66.4a 70.8a
™ 389.7bc  223.8b  199.6b 5942ab  58.27a 37.72a 25.61a 8282  9.90a 1892a  1191a  12.90a
T3 4393bhe  206.3b  170.0b 77.81b  51.80a  36.75a 44.52b  20.19b  22.81b 1496a  10.07a  10.22a
T4 349.9h 203.0b  178.8b 44.69a  50.57a  40.0la 40.56b  18.35h  20.12b 17482 1243a  10.53a
T5 378.8b 2393h  205.6b 5541ab  64.0la  49.94a 43.08b  20.71b  20.43b 1436a  12.33a  11.78a
T6 333.2b 226.1b  179.8b 38.52a  59.12a  40.39a 39.97b  20.61b  21.68b 1490a 1391a  10.44a
3 AN B 2 AR A HE RO B s it A A 3 1Y
Wie

W T AL B, 25 SR, A LR
USRI T R BLEIE AR, 22N X
e g S Y R A AL, W

WA= RERATR , 0 1M 3 415
A5 DR AR B AR T AU A AL B, 22 55
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FE 43 Wi e ) P S A 7 e TR R
fil, I T LA [ b 5 M AR 7 4 W i e G
F . ASBFoeas ], e B0 DR e b
PRAF TR R Z IR 1, R AR
Wk, TR AR R RCR, HFEREE D g
RIL, PR 4R ARG A R B A R Y
REFFIAH . EWYCERMR BRI R, S
WFSE M, B 20% ~ 30% KBRS T AUE Y 2
R, RERZF TR MBI L 1. B
ot YIRS e B A U e I T 4 s K R AN 1
FUEM YR R BRE 4 ) Bhge R A HUIR R
AL AL B AT 42 25 BRI PR R A 27 2.
5 PR AT R IR ROR RE RS SE R AL, A TR
RSP IR A, e LS TR R A S R TR AR
K, EREREHEIN LR & i, RETE ARG A
5 A K ] A e v 0T ) P S i i 1
I, $ AR AR Rt e MR A 2, ek
B SGA R S A S TERR . AHLIRGE: S, fE
ZEOMIERR B3R5y, EFIER R .

s 76 L 40 1A op B 5 BEALOR T ACRIBR, A
X Wi ) W WS T 52 45 DR R . A 4
FEHA, IOl 1 AR B D i e A b TR T 1B A 4R
R 2 AR BRI ROR . B D
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A, R R S . SRR R A P
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Study on reduction fertilization technology of rice-wheat cropping system

XIONG You-sheng', XIONG Han-feng”", GUO Yan-long’, WANG Hai—sheng', LIU Wei', YAN Yu-xiang’, XIE Yuan-
yuan] , ZHOU Jian-xiong] , YANG Li-jun] (‘1. Plant Protection and Soil Fertilizer Institute, Hubei Academy of Agricultural
Sciences, Wuhan Hubei 430064; 2. Ezhou Vocational University, Ezhou Hubei 436000; 3. Agricultural Sciences
Institute of Ezhou City, Ezhou Hubei 436000; 4. Wuhan Agricultural Testing Center, Wuhan Hubei 430012 )

Abstract: In order to explore the effects of different reducing fertilizer application modes on yield, nutrient use efficiency
in rice-wheat cropping system to provide theoretical basis for achieving efficient application of chemical fertilizer and its zero
increase in China, this paper carried out a 3-year field positioning experiment of rice-wheat cropping system. The experiment
set 6 treatments, including no fertilizer (T1), conventional chemical fertilization (T2 ), combined application of organic
manure and chemical fertilizer (T3 ), reducing 20% chemical nitrogen fertilizer plus increasing nitrogen fertilizer synergist
application (T4 ), reducing 20% chemical phosphorus fertilizer along with phosphorus activator application (T5), and
reducing 20% chemical nitrogen fertilizer and 20% chemical phosphorus fertilizer along with nitrogen fertilizer synergist
plus phosphorus activator application ( T6) . The results showed that compared with T2, the effect of fertilizer reduction
on rice-wheat yield was not significant. T4 treatment improved the partial productivity and the agronomic use efficiency
of nitrogen and potassium, the absorption efficiency of nitrogen and phosphorus, and the total uptake of phosphorus. T5
treatment significantly increased the total phosphorus uptake, phosphorus use efficiency, partial productivity of phosphorus,
agronomic use efficiency of phosphorus, and agronomic use efficiency and the partial productivity of potassium in crops.
T6 treatment significantly improved the nitrogen, phosphorus and potassium use efficiency and agronomic use efficiency of
crops, and improved the partial productivity of nitrogen and potassium. T3 treatment had no significant effect on the uptake
and utilization of nitrogen and phosphorus, but significantly increased the partial productivity of potassium in wheat and rice.
In conclusion, the T6 treatment was beneficial to coordinate nutrient uptake and stabilize wheat and rice yield. It could be a
preference pattern for reducing fertilizer application and increasing efficiency in rice-wheat cropping system at the middle and
lower reaches of the Yangtze River and other regions with similar ecological conditions.
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