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o OE: RIS ST, SRR S mSob RO, 57 HRT 20 ok Rg = ht . W A R ek Y
SO, LTSI IR FR S ORI FH AR R P SR I . 2013 ~ 2016 4E7E VT LA 1T i 2 B U 3 A 3 4 ' 1
W) E AR, ERE N TICHL, IR TR Siy Zn, S, GRAEEALIE, WA 20% 3705 8ok it A s
o IR AR 2 7= i 5 R R R A5 . 25 LR, SRR ZANLL, 8 AV, Wmfiht
JCE Si. Zn. S, ERNMEA, AREAT RE IR A YUY IR A AR B (P<0.05) 5 I 20%
FEAR =, (R R R E KT, M B AR TR EE (P<0.05), ARG . MR- mik sk, 25
MRSHI LG, PR m A, B RS E SR M 20.6 ~ 24.8 ketkg 2 14.5 ~ 18.4 ke/kg; . MRS AN
FWF R 50K 31.6% ~ 40.0% & 26.0% ~ 35.4%. FZRNCRAI G m, (H5I0AH A L3 8 252
S (P=0.07), 444505, AEIEILIFIE (0 ~ 20 em ) TG BEMHSH S RESBE (P<0.05), 1%
AHT . 2% pH KUY R AR A B 225 . KIWFFHA MR, @i 8 2% 20% AHUE, W Si.
Zn. S TWEICER K RNt 55 1 = S O R A R R i . R AU R A, BRI AT IR
HX P e AL g2 AR, AE CIERI F 38 LI HAT B e g, R E KA 8] WK I, RFHnA

HUIE AT AT A /KA X i TE 2R K
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WSS STISARE SRS A= Ra YRSt UN: 62X 1=y (1

Kimi R W, IR 20 A A =X ] DL 42 5 20 1
KXW ZERG =, e, tean, EaEARIEK
R, KA PLICHUR & 42 s 2o 7y . PRE
FERR A SR T SRR IR B4 A L
RO AR =K 2 6.1% ~ 8.2%, R ALF|H
R 154% ~ 384% L, i FHAE Y A KA 0K
WRICER, WmAKRE 0% ~ 10% 4, B
Ab, REITR MM, W ER KR
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B IR R 22% ~ 30.0%, NG Y 4 ik F|
3.9% ~ 92% '), FEEFHCHEALIE X ZERE 10%
Eﬁ ﬁ7]o

VL PU 2138 M X 22 AF SRS Ak H D35 3% 1t
I, FERXMEST, ASCHED0F5E THER iR
O A A KRS P i . AU A SR A R T Y
SO, Ak — b DX S 3 A ORI R K AR -
HERb2E AR
1 #M#E5FE

R TN ERET &L EER ALY
(28°1526.0" N, 115°07'32.7" E) #17, ZX)® T
AT 2 KPR A%, AERIRE7K & 1680 mm, 4R
4 ~ 6 1, FHRE172°C, kLR
Mok L, MHZE EEMRCA pH 5.28, 2% 1.69
g/kg, H L 23.62 g/kg, ik A & 184.0 mg/kg, H
B 44.5 mg/kg, HALER 178.3 me/kg, AR 54.1
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mg/kg, FREE 1.72 mg/kgo

M) 3k 56 4 T 2013454 H, 2016 4F 11 H 4%
IR il 50 M IR FE A H O 0 AR, ARG 4 A
25H ~5H1IHHM, #AF7HA3H ~8/2H
ik, i 8 AL, BR AR, B A A
AEERAN, FBEER SRR (1) ANER, s
(AL HE N+ A HLNP,Os: 04090 ) 5 (2) A it Ak HE &L,
MEENUE, iRk, MR (Si. Zn. S) (0+30/90/ 1) ;
(3) WALEN20%, At 8 (135+0/0 ) ; (4) H
PLNE 1 20% fLIEN, A, il e (Si Zn, S)
(135+30/0/ 8% )5 (5) & Mjifa 2 B (165+0/90 )
(6) FAHLNACHE 20% FLALN, Jiti# (135+30/90 ) ;
(7)fEAb3 (6) BLfilh B XTI (135430/90/ 14 ) ;

*1 AREMERLERFEGEES

(8) 7£ (7) Al b FH20% 28 F& N AL % L AEN
[ 135 (35 2% +100 ) +30/90/ fi |, A5 & AL Jiti N &
M 165 kg/hm®, 1 5 195 kg/hm®, W 80 I FH 4 5
Mo g — 3. IR Si0,. Zn. St & 4 91 4 30,
3.45 F130 kg/hm’, fL AR IR 2. i BEER 45, &
8, RN S & 41.8%, A HLAE (V095 H
A B A BR A A ) K 30.1%, A LR
47.8%, N 1.86%, P,053.11%, K,0 0.85%; HAEH
Na,SiO; + 5H,0 (Si0, 24% ) . ZnSO, + H,0 (Zn
36.3%, S 17.9%). Wik (S99% ). B IR & 4
Hp MR B, RABEVLIX AT, 4R EE,
ANK TR 42 m®, S8R SR VR VR A PR T, A
AN ST HERE o 45 b BRI AR L 1,

(kg/hm®)

Qb ARHE N+ AHLIE NP0 FHE

TEACAR

Tl 0+0/90/0
™ 0+30/90/ 134

T3 135+0/0/0 (%)

T4 135+30/0/

T5 165+0/90/0 (%)

T6 135+30/90/0

T7 135+30/90/ 134

T8 135 (35 2% +100) +30/90/ {4

AHEALIE N FIAHLN, B B

AHEAHE N, i 20% FHLN, B, #5EE, WML (Sii Zn, S)

80% FLIE N, AHEBEIL, HHLE

80% FLHE N+20% A7 HL N, AHEHEAL, B, e (Si. Zn, S)

i AEIE , 100% FRAE N, A HUIE, B, A5

80% FLAE N+20% AHLN, B, LG

80% LI N+20% FTHL N, B, #9055, JEHIE (Sii Zn, S)

80% LI N (3/8 ZZREAL, 5/8 JRFE ) +20% AHLN, B, FILit, ML (Si. Zn. S)

LR R RS 5 ol 0 i) A > e R o o e
17 SR A FEA 1025, HRES Ak, 7H T4
WOtk mEAE 8 Hwlksak, 11 Apnikdk, Bl m’ it
T2, Fra i e/ NXE, - 3RE A 7R BRI R
Ja R MERPR AR FE R RS & &, i i
i3 N Y I

FIFZA (1) 0 (2) KBRS R, H
SigmaPlot 12.5 PATFIRGE T3 o

R 2ERF (kgkg ) = (HERALHL =& - TG

FACH =) /iR (1)

FAEFFIHZE (% ) = (Fti BB E W -
TR FRE W) / i (2)
2 ERS5HH

2.1 AR IA) K ] —4F B A [ it I Ak B ) R 1 A 1)
FeE ARk

4 AE[E) RGP 4 )k 7869 7067, 7109
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19316 kg/hm®, AFRE]2E5H % (P<0.05), KR
— ARy, EORHEARAH EL, i I A B e T B
FKF (F£2, P<0.05), HEACALHEEA 25,
BHEACER AL . SNt 7o 2= MR R R
AR5 E R AR e, P2 R, TTA 7.6%,
(ERZEpra T O R T SE R e s L R
AR, (PSHPUEICHLL, A A3 K.
MRAR A R S R AR L, R 4R A A
Ab PR S AR R) 22 5 1 2 (3R 3, P<0.05). HHEH
FEAEAH L, AP BN T R M B K
A 20% Ab B, BRAE S EE B 2E . AR
7= 2 5 KT ALRAL BRI 25 5 . S RAEMLEL, A
[F)AF BE TRl = A R
2.2 ARAEARIKAE % R S G R b
AR R A 25 . R RUEEL
SIARE R K S T AR 7 A Y 2016 4F R 3 T
HEED (F£4, P<0.05), HIRKJE W 2016 4
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2013 £ T HEEN, BAEFAMEE. SOk 5o H4 870 5L IR SORIE A
B SRR AL R i AR R Y 2014 AR S T e MEA RS, WSEREEREE A H B B O A
iRy (R4, P<0.05), “FERREMHARKERAZE (B ).

F2 AEERLERE = (kg/hm®)
Qb3 ARAE N+ A HUIE N/P,OS/ I 2013 4F 2014 4F 2015 4F 2016 4F
T1 0+0/90/0 4823 + 550b 5624 + 289b 4563 + 457b 5677 + 403b
T2 0+30/90/ % 5071 +397b 5554 + 427b 4891 + 263b 5939 + 677h
T3 135+0/0/0 (I ) 7654 +338a 7030 + 307a 6833 +417a 8776 £ 672a
T4 135+30/0/ 7857 +397a 6825 +231a 7245 + 646a 9369 + 670a
TS 165+0/90/0 () 7859 + 401a 7035 + 265a 7102 + 574a 9076 = 610a
T6 135+30/90/0 8019 + 152a 7012 + 358a 7053 + 683a 9763 +273a
T7 135+30/90/ {4 7971 = 468a 7171 £478a 7251 £ 255a 9334 + 569a
T8 135 (35 2% +100) +30/90/ {¥ 7983 +297a 7331 + 249 7173 +781a 9577 + 840a
ARy it Ak ERA 257 o 7869 = 373B 7067 = 364C 7109 = 552C 9316 + 646A

T NG FRAFZORE PRI B3 (P<0.05), RKETHARER 6 M AREBARAEA 225 8% (P<0.05). FIE.

x3 AREMERLEGERESE (kg/hm®)
Ab P ARIE N+ A HUIE N/P,OS/ I 2013 4F 2014 4F 2015 4F 2016 4
T1 0+0/90/0 5244 + 123b 5490 + 459b 4525 + 169b 4928 +393h
T2 0+30/90/ 1 5432 + 494b 5623 + 475b 4765 + 327b 4471 + 348b
T3 135+0/0/0 (I ) 7185 +451a 8521 + 282a 6595 + 453a 6308 + 736a
T4 135+30/0/ 7129 +577a 8316 + 535a 7158 + 483a 6468 + 852a
T5 165+0/90/0 ( 7213 +373a 8778 +293a 6825 + 345a 6311 +368a
T6 135+30/90/0 7235 +220a 8679 111a 7255 + 485a 6764 + 803a
T7 135+30/90/ 7103 +325a 8646 + 471a 7033 + 240a 6633 + 943a
T8 135 (35 2% +100) +30/90/ 1% 7240 + 390a 8738 + 113a 6880 + 132a 6889 + 552a
AP it A AT 7= i 7184 = 3628 8613 £ 341A 6927 £ 271C 6562 + 688D

x4 FEEH o NERLEABEEMEERSEZEAFIH

Ay AR SR ZS kiR SoRE (g) HAFEEEE (C) HIRKE (h)
A 2013 34.2+2.8h 3933 +377¢ 1281 + 173a 102.2£9.5¢ 21.9+39a 6.8+ 4.8a
2014 337+ 1.6b 4701 +277h 1046 + 52b 128.5+7.3h 20.8+3.3a 4.5 +4.5hc
2015 35.7+4.9b 4505 + 749 646 + 64c 129.8 + 15.0b 20.7+3.3a 44 +4.4c
2016 39.5+1.7a 5733 +229a 1195 + 172ab 151.9 + 10.5a 20.9+3.9a 5.8 +4.8ab
e 2013 37.6+4.2b 6037 = 781h 1199 + 376h 133.9+ 17.0bc 254+5.4a 71%4.1a
2014 48.3+7.3a 7442 = 966a 1813 + 601a 166.5 = 21.3a 24.7+3.9a 6.6+3.7a
2015 31.6+7.1c 5032 = 989c 1234 +471b 121.3 £ 23.0¢ 24.1+4.1a 6.1+4.2a
2016 39.2+6.3b 6199 + 1045h 1570 + 547a 1352£24.3b 250+53a 5.7+ 4.6a

T INEFREARFRAEG ) 2E 5 B (P<0.05),
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2.3 N[ it A Ak 3R G R RO R AR ZRUIE A

AN TR) it A Ak B W AR I . LA 2016 AR
Fe o, EBERCHE H A PLE (B ) dbag
(T6, T7. T8) AFAiML A & (FRT6 5 T4, T5 2 57
ANEEI) BESTHELAIE (£5), HBHRARE
kPRI 225, BB, RiEE TR
B3N AEFE (T3, T5. T6) S H B A (T4, T7.
T8 ) ML, AN it A Ak 3 e ZUIE F A F 2R 22
FAREE (P=0.07 ), FRIEBEEA2ES, Rk
Wi B T T3 BB TH A, A HLsE
(T2) ARAE SRR, ZERFRCEFEZ

FER R AR, T LA R R i T6>T3 . T8>T4
T7>TS, ERHE T AR, A2 S AR,

G AR AR ) O SR LA At A Ak S I
B (%6, P<0.05). JRALLEE (T3) FEFFRA
AT H AT, W REFFR B & R AN HENE b
AN, HAW ML (T5) &M, R A
ANHtEREAL ) T3 Kb P AR, 2016 4EHERE =A%, FF
DUt e/ 1 T3 A BRI 25 R i T H e AL B,
HESARRE, RICEWA R SRR, it
RN TS (/1 9% ) it A HLAEM T6, T7 i
THEAH, HERARE,

K5 AEMERAGETRIERZRMRNHBRAZM (2016 £EFE)

ik ALIE N+ HHLIE AR REFPUCEE:  RPRIRERE  RERFIRERE  ZUICEAE AUk FHEF
i N/P,0/ fH (kg/hm®) (kg/hm®) (keg/hm®) (kg/hm®) (kg/hm®) %K (kgkg) FIHER (%)
T1 0+0/90/0 62.8+46d  288+29e  221x24a 33£08b 0 — —
T2 0+30/90/ ¥ 588448l  354+19d  204+48a 5.1+09a 30 — —

T3 135+0/0/0 (¥, ) 91.2+3.2¢ 47.2 £ 2.9bc 203+ 1.3a 3.8+0.3b 135 229 +4.7a 36.3+5.1a
T4 135+30/0/ {8 949+32be  52.0x4.8ab 24.1x2la 5.0+0.8a 165 224+40a  334249a
T5 165+0/90/0 (%) 94.4£39bc  48.7 £4.1bc 258 +2.4a 57+ 1.4a 165 20.6 +3.7a 31.6 +4.8a
T6 135+30/90/0 99.1+54ab  464x24c  264x39a 49+0.5a 165 248+16a  33.1x48a
T7 135+30/90/ 13 102.1+82a  509+13ab 254+4.8a 55+0.8a 165 2.1+34a  37.6%57a
T8 135 (35%% +100) +30/90/ % 103.4+3.6a  53.8+35a  27.1+49a 55+0.6a 165 236+51a  40.0x42a

®o6 TEMEALLIEX FALRFRRMRIAF AR (2016 FRETE )

b AR N+ A HLAE PRI RFFICEE R REFTIREEE AUBE AL AUIER2E HIBE,
il N/P,04/ THIE (kg/hm®) (kg/hm®) (kg/hm®) (kg/hm®) (kg/hm®) %R (kehkg) FIHER (%)
T1 0+0/90/0 413+45h  287x29d  164x2.6b 6.0 £ 1.2ab 0 — —

T2 0+30/90/ 1 389+32b  245+1.1d  11.0+0.5¢ 3.8+0.2¢ 30 <0 <0

T3 135+0/0/0 () 634+53a  495:62c  168+20ab  55+0.7b 165 184172  260x69a
T4 135+30/0/ i 703+85a  57.9+34bec  17.0+£24ab 7.0+ 13ab 195 145+27a  29.8+6.1a
TS 165+0/90/0 (i) 62.2 +2.0a 59.7 £ 4.6abc  15.9 +£0.8b 6.9 + 1.1ab 195 169+ 1.5a 26.6 +£3.3a
T6 135+30/90/0 66.6+100a  66.7+7.1ab  19.1x1.7a 72+ 1.1a 195 163+06a  324x87a
T7 135+30/90/ 1 64.8 +11.8a 66.6 + 5.4ab 18.8 +4.2ab 7.0 + 1.0ab 195 162 +2.4a 31.5+8.8a
T8 135 (352E+100) +30/90/ f# 70.8+11.2a  682x62a  185x16ab 6.3 =0.8ab 195 167+06a  354x89a

2.4 AN[RIEAEAL L A A~ P BRI AR ) A e 1Y
Ak

4 AR AL B, A A R AR
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ATAME, pH, AP RGP i A D
BWHRBEZES (£7), S¥HEEML, HHLL
ML it A BT A4 E I 1.5%
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xR7 FEMEELSERT HIEN R EM A= (2016 £ )

e FEIE N+ A HLAE ol AL A AR YRR AR B
N/P,04/ T IE (g/kg) (g/kg) (mgrkg ) (mg/kg ) (mg/kg ) (mg/kg )
T1 0+0/90/0 5.2 36.1 £0.6a 2.12£0.05a 611 +95a 55+ 13a 72.5 £ 8.6a 137 + 7ab
T2 0+30/90/ i 5.2 37.8+43a 2.13 £ 0.06a 689 + 97a 60 + 8a 45.7 + 6.8b 144 + 14a
T3 135+0/0/0 (¥, ) 5.3 372+ 19a 2.13 £ 0.06a 718 + 144a 66 + 15a 26.0 +5.3¢ 102 + 10c
T4 135+30/0/ 13 5.2 39.5+2.2a 2.26 £ 0.05a 720 + 44a 65 + 13a 38.5+9.1b 103 = 16¢
TS5 165+0/90/0 () 5.1 39.1£24a 2.28 £ 0.06a 651 +79a 57 +4a 55.6 + 8.9ab 115+ 19¢
T6 135+30/90/0 5.2 394 +£2.6a 2.31 £0.06a 697 + 62a 73 +12a 42.2 +10.5b 118 + 16bc
T7 135+30/90/ 1 5.1 39.8 +1.5a 2.31 £0.08a 692 + 67a 58 +9a 47.5 £ 8.5b 121 £ 9be
T8 135 (35 2% +100) 43090/ ff 5.1 41.0+2.1a 2.31£0.05a 732 +119a 67 + 13a 51.7 £5.0b 121 = 11be
3 Wi AUEAEAAZE ] EOT, /5 4E R 5 22

3.1 RIFEAFA ARG 22 50 2R A

IR = BB N A2 e IR (o
JiE ) R T RS RO R R L i B o R a2
K. FHERER T, EEHAREKBORR
o A KB BT i B IR EE ADGR eE
I, FAVHT TAFAEGZ RS, DS
TGRS A IR R R HIR A AR G R R
o e A B A RUOREER . ORI B S Sk AR R T
HEF0y, (HXSsRFLUGREE . H IR 570
(KA AR A B K PR P I A 2
I FRAYBELL, 4 Oryza 20007 APSIM=Oryza -, T
ARefaisn A BIEEER H I A A i
()53 Ai S e Ve A K = T A
3.2 [Rl—AFAR AN [ it A Ak B 7 R ) R

Jita N A 3 VR4 e e, ] e A R s o
THEAR S SHEBUARILICA L, 4 4EE HLEHLE
Jiti . AN R 0 3R S A B I R A
o oz Y AR R R RIS R ik
M, EZFELBEIEE AT, %5 AL
PLECHE (1:1, X3 ) FIFSFFL HASEE &8 AL
ZfErea, Heagk e nlmh g ), G0
B HLICHLEC i 5 A B[R] AR R =&, 4
LG, 30% AP (NPKM) 5 NPK #H L,
23k 30 AR KAFHE P 1 0.6% $2THE) 6.9% 2, )
RIS 32 SRS FF AL G 2O, AT
BEFE7.2%, WREFYIHEE 6.7% 0, T FEE B 29
i 30% A ML, RS2 6.3%, MFEIY
7 7.8% 4 TAEH T I EE AR B, it i A
5 [AHLIEHLEE 121, TBHLR 723 ke/ (hm® - 22 ),

SN, J5 B NPK =B AR, 1 NPKM ™
AR, 2808 30 4E WA P18 19% 0,
Ut B AR 2T 2 TR A HL R = T ZER K
6], AR, TEARSIBARAAR AL SE, Li%s e LB
SRR, FAEE (RRNE) o]
KRB APIAH (N AR 50% ~ 78% ), 44F
XU 7 8.5% ~ 24.1%, i W] LAl ) 5%
M VE XA R AR R R . 5348, AT & B HLY)
RH BT i R SRS RN, A LR R R
i AT MU AR T, ARGl KRS FRA
THIE A T R, AR B, 20% A
PMUEEHTCHUAL,  nREAEAT ML) T i AR 10
ek R PEEIE =R B G N TETHET, B
VEFHR A AL, b o i & e, ey
OMERE ST . Bt R4, R

FIFRREAR, XAREt e =i — R
ML, 7 21 58 v it ke 2 AR ARG A 3 v A iR
PBt (Fe™ I Mn™ ) U ) B b R R
SREgmg i o, AU R A B Y T
BEINXCZERE O 1 2 AR GRS LT
Hi bR A B O S ORI RE AT LA 2 5, KRS
PRI I, BRI AR DU A5 AR T
SEIL L AT B0 R e A B A RS K R R
10.6%, T S AEEEE | fE AR X AR 1G 7= 25 SRR
o BFEIL T, AR SR tiRE 5SS JE et
T AR AL, SRR 1 3 I 4.8% F 14.3%,
IR F g KT PO AT TIA A Fe IS S 5 1o 8 4
BERIBUR MR = at, FRATIE 4 BEROL A 251k
CBORmE ), MXNLT 5% Y e s R eh L B, REAR
X DTk S AR A G, AR MEAE T, A
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WRAEIE, W RGEFIE, KRR, X
FEHUHER TG ;I AUy 2.5 F5 AT, PR AR
WAL R R T, BUEMR, SeEilg ™ 12.5% ',
ATt U R BRI, REAEXS =
R

TAh, BRAVEEE S SRR A A AR
FEICK, WHUKRS R EARRRANT, 5
WA B, X ST R WA B I R e
INEMRSE SRR S R A & BT T AR
5T, BARH 3%, WMRRBCA SR, #WA A
21 K

BZ, EARGEIEET, W™ R 550
T REAH L B A, R PR A SR R X RS R
W BIRFHAEAFPRLE R, HE A LR
AT AT R e R R 5 Rl R A ALE
BARREL, BTl 4 FBN)E, B RCRA
3.3 FEA2E R BRI AN WA %

XTI, AN T, AR it
R e, HARSCHIR A S F = et TR,
BT LAERE R 2B $e o AL T R A 2 F)
SR A 15 ~ 25 ketke, 5T LT 584 AHA
it R T A R AL L RIS,
BRI ARORE TGRS, Sxlzai - 185
(LSRR, 322 PR R it R I T A

AR b PR LR A R A 2R, |
FHX T 75 Ze B ARS8 R A AE (T8 ). Geng % 1 155
RIS R, RAZRIEA TEDR A, ZER0WA
HRWRITE 26% ~ 41%, FREE TR, S5
EI . VLSS VLV R S R 20 A
S5RAHE, FAREE CF31% ~ 44% ) 1%
U AR, MR SCERRN I 1 PRAR IR B, AR
14 2 5 SR R EONE F WU R o TR 4
WA 25 E R R R AL R A R AKX
AR MR I TR, MR A e TR
F, ARASRIS X 4 47, Pe AR ISR AR,
PLEBEFI R AR
34 RS

KIAREFF L B A&, H 20% A HUIE N 4L
EIEN, 44 )5 A+ 58A AL R 2 /A B3
o, EEEEEAHUES AR (771 kghm®) 5
FEFF (5500 ~ 8000 kg/hm® ) AH b # &/, gk g >~
s UV RN AR S BRI S R TR A
SRR AT, KWAPICHLRE (1:1, X83%)
— 154 —

MIFEFFAH, 5 NPK A, 33550 il v A
AV ZHE ARG A B 255 . WIRPk IR £ e
WA, 5 NPKAHL, WINFFHS5SIESEAYLY
R EL 9 AR LU A RS 56 LAk w3, TR
BN R R SR AT RS AT S5
FEAM, 5 NPK AL, 4 32 A WLk N 6%,
MRCE YRR AR A 25, MR YE, 54
R i) ol A 5 S A0 T S 3 086 1 b A WL %
1% ~ 23% ', GLWIAG HLATARLGF 31 3 i 5% i
PR AR . RS H IR A

4 B

FE BT HERE P AR AR X, I T D)
FEATF IR H VI VE 203, 25k, RNigEa il
&, BN ITER L WA ERIIEER, AR
FHMAEERE T, WASRE I EAE A EROR R
WA 0 B SRS FF248 HE S 7K R = b g ke
FAREEAEN, fEHEERE L, WA HLAE AT LI 2
MCBEAF N TR TR 5 B RAE B FH &
FHHIZE 9%,

SE Wk
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Impact of manure incorporation, microelements and slow release fertilizer application on double rice yield and
fertilizer use efficiency under long-term straw return condition

LI Gui-hua, ZHANG Xue-ling, ZHOU Ji-xiang, ZHANG Jian-feng’ ( Institute of Agricultural Resources and Regional
Planning, Chinese Academy of Agricultural Sciences, Beijing 100081 )

Abstract: Under long-term rice straw return condition, fertilizer management methods which can increase rice yield
and fertilizer use efficiency have been integrated to see if they can increase rice yield and rice nitrogen ( N ) uptake in red
paddy soil. Four-year (2013 ~ 2016 ) experiment was carried out in Dufu farm in Gaoan county, Yichun city, Jiangxi
province. Six fertilizer management methods were chosen, including partial substitution of fertilizer with manure and/
or slow release fertilizer, incorporation of microelement ( Si, Zn, and S), and nitrogen input decreased by 20%. Rice
yield and straw weight were measured at each season. Nitrogen and phosphate uptake in rice and straw were measured.
Both nitrogen use efficiency and agronomic efficiency of fertilizer N were calculated. Soil properties and microbial biomass
were analyzed after the late rice was harvested in 2016. The results showed that there were no significant differences in rice
yields under different fertilizer treatments. Above ground N uptakes were significantly higher under manure application
(P<0.05). Rice yield decreased when fertilizer N was cut by 20%; however, the decrease was not significant. Above ground N
uptake decreased significantly under 20% N cutoff. Early rice yield and late rice yield varied in different years. Late rice yield was
not always larger than early rice yield. Nitrogen agronomic efficiency for early and late rice was 20.6 ~ 24.8 kg/kg and 14.5 ~ 18.4
kg/kg, respectively. Nitrogen recovery fraction for early and late rice was 31.6% ~ 40.0% and 26.0% ~ 35.4%, respectively.
Nitrogen recovery fraction for slow release fertilizer was larger than other fertilizer treatments, but the difference was not significant
(P=0.07). There were no significant differences in soil organic matter, total N, pH, and microbial biomass C, microbial
biomass N in arable layer under all treatments except available potassium and phosphate. Double rice yield, soil organic matter
and total N did not increase under manure incorporation, micronutrient input and slow release fertilizer application over four-year
field experiment. This implied that long-term straw return had great effects on rice yield, therefore, it takes longer time to increase
rice yield to a significant level under manure incorporation. Furthermore, soil provided enough micronutrients for double rice
growth under straw and manure application because extra application of micronutrients did not result in an increase of rice yield and
N uptake over eight seasons.

Key words: double rice; yield; fertilizer use efficiency; microelements Si, Zn, S; complexed organic—inorganic fertilizers;

slow release fertilizer
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