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B 121.10 mgrkg . 2% 3% B 521.59 mg/kg, pH H N
8.05,
1.2 u ok

BRI . KRS AN R Y AR A RS
HFRIEFARE (N 46% ), B BERES (P,0,
12% ), #AEHELE (K0 60% ), AL H >
(B 12% ).
1.3 gt

RIS T 2012 4F 9 M2 =I5 5006, % 2015
A 10 HOKFBORIG S, R FH—4E PRI 2 - 7K
FEde R, R 6 AL EE, 4350k (1) NP;
(2) NPK; (3) NP+S; (4) NP+1/3K+S; (5) NP+
2/3K+S; (6) NPK+S, H i K3 75 #1IE, S5k 7w
WHFEFF, ANXEAR20m®, 4R EL, BEHILIXH

R1 2012 ~ 2015 ERABFREFRFLZHBANE

HEF1,

MSEZE N AC & . N 180 ke/hm®, P,05 60 kg/hm’,
K,0 75 kg/hm®, BIAD 15 kg/hm®, EHESY 3 Wit FH
60% FEAE, 20% A, 20% T, B, B, o)
B — YRR AT it H . K REZEEAC 2 N 180 kg/hm’,
P,0; 60 ke/hm®, K,0 90 keg/hm®, 43 3 Uit JH
40% AT, 30% S}EERE, 30% REAR. AEsEE. FAE
VEFENE . AR IE RS i —BobE, 2012 4555 —
FAEY) (ISR ) B HFSFERKAREFEFE 9 583 ke/hm?,
FEFFIAIE (K) &l 1.44%, 25 E—ZEY
WORIG , it RS FE 025 AH R AL BERS AT 4308 45 T
—Z, AN RS ARALEE (1) A1 (2) MFE
FF i BR, 2012 ~ 2015 SR Z 45 A0 BREE AREFT
BRI E AR LR 1.

(FEFFER / AE22BPAE, K,0 kg/hm®)

e IKFEZE
AbBE

2012 ~ 2013 4F 2013 ~ 2014 4F 2014 ~ 2015 4 2013 4F 2014 4¢ 2015 4

NP 0/0 0/0 0/0 0/0 0/0 0/0

NPK 0/75 0/75 0/75 0/90 0/90 0/90
NP+S 166/0 225/0 239/0 145/0 130/0 109/0
NP+1/3K+$ 166/25 215/25 231/25 141/30 121730 109/30
NP+2/3K+$ 166/50 227/50 245/50 158/60 138/60 128/60
NPK+S 166/75 261/75 257/75 176/90 157/90 129/90
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FEIEAK:
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A AR (ke/kg ) = MERRAESES =5t / 450 A

BRAEAW A== 91 (ketkg) = FBRAL ™ / BRACH &
PREPA BB = A TS8R /47 by
PRZ LR PATR (%) = (R A - 4R ) /
F A x 100
I B 88 F T Excel 2010 #E47 40 3, JT] SPSS
18.0 XA A TS558, H OriginPro 8 X454 i
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A A 22 B I Y 3 AN A 5 NPK AL 3#UAH EL #2,
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Fz2 2013 ~ 2015 FErEREFFEFTEH

bop: By —{: Al (kg/hm®)
AhEE 2012 ~ 20134 2013 ~ 20144 2014 ~ 2015 4
NP 2 890 + 44ab 2216 +45h 2244 + 60bc
NPK 2920+ 119a 2424 +135a 2389 + 148a
NP+$ 2775+ 87b 2199 + 190b 2185+ 70c
NP+1/3K+S 2936 = 46a 2285+ 112ab 2277 + 29abc
NP+2/3K+S 3018 +42a 2397 +157a 2378 + 52ab
NPK+S 3008+ 111a 2433 +26a 2412 +32a

FE: PR R R A B 25 5k 5% WK, R,
Fz3 2013 ~ 2015 F£rEsREFFEFTEH

XK FE =20 (kg/hm®)
Qb 2013 4 2014 4 2015 4

NP 6318 +376b 9060+362a 9400+ 164d
NPK 6420 +346ab  9321+68a 10681 + 138ab

NP+S 6645+315ab  9141+£302a 9981 =270c

NP+1/3K+$ 6 330 = 309h 9126+28la 9988+ 205¢

NP+2/3K+S 6435+352ab 9378 +205a 10488 +337b

NPK+S 6 828 +393a 9420+46a 10956+ 197a

R, FEFFIA AL FE NPK+S 5 NPK AH S, 7o
WA PEm, (HESARE, FFE B2
) 3 A 5 NPK AR FRAR LLAE, W2 ZRoK RS
TC R F BRI . 55 3 7 NP+S. NP+1/3K+S 4b B =
0 E KT NPK AL HH, NP+2/3K+S 4b 3 5 NPK Ab
AR L™ i 22 R 35, SR A Bl 25 10 A PR 1 38
i, FEFFA HAE NS B S A B I 0 i 2
M3 AN FEAE T RS AR 8 AL = B k0 A
(F4), FFHEHEBRALAHILR 3 b PSS NPK

SRR LA, 2 1 DA IR AL A2
NEXTVES 7 T b 2 S8, 5 2 AR E RIS
3ANEEAE I NP+S. NP+1/3K+S Ab B =4 14 i 1%
F NPK Zb#f, NP+2/3K+S Zb# 5 NPK AbBEAH HEXHE
Yir-em o R E NS, GERE, AL
173 A2 BT AN IR D 7K R R SR ) B ™ i
R4 HESEIRANFEFTE EXEIER AR
1EY 7= E IR0 (kg/hm®)

Qb 2012 ~ 2013 4E 2013 ~ 2014 4F 2014 ~ 2015 4

NP 9208 +339h 11276 + 328¢ 11 644 +109d
NPK 9340 +381h 11745 + 183ab 13 070 + 217ab
NP+S 9420 + 194ab 11 340 = 284c¢ 12166 +291¢

NP+1/3K+S 9 106 + 294b 11411 £233c 12265 + 167¢
NP+2/3K+S 9212 +287ab 11775 +287ab 12 866 + 234b
NPK+S 9 606 + 194a 11 853 +45a 13368 + 171a

2.2 ARV EEXT ISR - KRG R IR B R
A

AIREEER (F£5) W, AHEAAE (NP) 4b
P 3 ikl LA R R R A AR
FFAA 45 b BRI AS [ R B4 2 T T SRR PRI ARG FT 1)
PR RA R, FFFL H AP NPK+S 5 NPK A b,
EHE N T S A R AR R, Rk
8.6%. FhFFid HEACL2=80 ALY 3 4~ 4b#E 5 NPK
AL BEAR P, i, NP+2/3K+S b B 5 NPK Ab 3
FHECH A AR R R 22 AN 3, 1T NP+S,
NP+1/3K+S A3 3 b 1 08 2247 YR 22 5 ) dnd 21
T NPK b3, RUIEREBEBCA AT, FFHL HGE
BRAR 173 fbE P A s S R R R

%5 HESIBRRFE XHEN LA 3 £ TR ERKBAOM (k/hm?)
s KR
bisE
LR TEFT kP AT §sSiis

NP 21.8 + 0.4bc 108.8 + 1.8d 130.6 + 1.9d 30.9+0.7¢ 196.8 £ 5.5d 227.7+5.9d
NPK 22.9 % 1.2be 140.7 £5.7h 163.6 + 6.6b 34.2 + 1.4ab 2274 +4.4b 261.6 +4.8b
NP+S 21.7+0.8¢c 127.8 £4.7¢ 1494 £ 5.4¢ 32,5+ 1.4be 207.7 +2.6¢ 240.3 +3.0¢c
NP+1/3K+S 23.0 +0.9ab 123.5+5.4¢ 146.5 £ 6.2¢ 35.0+1.3a 203.1£9.2¢ 238.1+8.9¢
NP+2/3K+S 232+0.4a 141.4 +4.3b 164.6 = 4.5b 34.0 = 0.7ab 223.1+7.3b 257.1+7.1b
NPK+S 23.8£0.6a 153.8+3.8a 177.6 +3.8a 32.5+0.9bc 240.6 £7.2a 273.1+6.5a
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[FFEA AL (NP ) AbFE 3 Z= /K FF AL F A
R R R mAR . e I ARSI 454
PHIAS [P B 4 v T OK RS FERL R RS AR AR R AL R
o MOKAEHL BEREF X R B EE, L M
P NPK+S 5 NPK fHE, S0 I0 T /K Ag b4
FAEY LR, WEN 4.4%, F5FF 6 &L
SEEPIE B 3 A4S b B 5 NPK AL BAH M A, R,
NP+2/3K+S Ab# 5 NPK Ab #AH b L5040 2 451
FRERE2ZRAWE, M NP+S, NP+1/3K+S kb F Ay
o b ERAR RAR R R B T NPK A B, %
HAERBEECATEA T, FEFHA HEEEIR 1/3 fb2=4
RV AN/ 7K R e 3 2 R
2.3 AN[EIAL X A R A5

AL (£ 6) WoR, FEFHAHAAAEE NPK+S

5 NPK 4b BEAH b, 8 F R & T 3R FE
7K 2 1 IS R AR R, T T Y R 2 K e
7o 11 B A A 2 R SR R 2B = R B
5o A A 2B I A9 AL B (NP+1/3K+S
NP+2/3K+S) 5 NPK AbBFEAH L, NP+1/3K+S. NP+
2/3K+S Kb B4 5 25 1 i T SR 2R A R R
Iy R T T 19.6%. 24.0%. 6] Bf NP+2/3K+S &b
A B E R TR EEIE ORI %, 2 T
11.3%, 1M NP+1/3K+S, NP+2/3K+S &b 3 7 il 3% 2
FUKRE R A AR E YA 25, (IR
TR A PR )y, 5 NPK ARFRAH L, NP+1/3K+S
A0 FECHE I S 2 K A ZE B I O 26 7 1 B8 T 2.9
£, [ FE NP+2/3K+S Ab 1 5 i 532 25 i1 /K Feg 2= 4
N A== 138 T 1.5 £

6 MEFFIEFFEFIEERS 3 F£F B RN

e KF
AL UTIIES V& ES (e VTGRS AEF AR fitEr= g
(%) (ke/ke) (ke/kg) (%) (ke/keg) (ke/kg)
NPK 44.0 £9.7b 1.7+24a 344 +2.1c 37.7 +4.6b 6.1+1.7a 979+ 1.1c
NP+1/3K+S 63.6 + 8.6a 2.0+ 1.4a 100.0 £ 2.0a 34.7 +3.8b 7.4 +25a 282.7+4.9a
NP+2/3K+S 68.0 £ 8.5a 3.0+ 1.3a 52.0+1.8b 49.0£2.7a 8.5+2.1a 146.1 +2.1b
NPK+S 62.7 +5.6a 2.2+0.9a 349 +0.4c 50.5+6.1a 9.0+0.8a 100.8 + 1.4¢

2.4 AN[FIAFRRT 4 A 2R e -1 1 5
3ANEEVEE ISR (£7) B/n, NPK+S 4b
PR R AE 3 N FAE A T AL T R A RS
il FF 36 FHEACAL A4 I 9 3 S AE B (NP+S, NP+
13K+S, NP+2/3K+S) 755 1 A~ %8 AF Ji W v £ 1
PR AL T SR A, (H R RS A A AR FR Y
B, B E T >, B 3 AR A
F, FEFFE HAR L2 B IE Ay 3 A b B 4 HE P R
B AL FRACIRE, 3 ER T 3 A b B
RRIWB T EIHI N -101 ~ 251, 432 ~ 644 |
-2.7 ~ 96.7 kg/hm’, 1fii NP 1 NPK &b 3 3 4~ 4 /5 JH
Wirh R HER R IR AL T R, FRRAA T
39 -389.2 ~ -300.8, -276.0 ~ -219.0 kg/hm’,
X R Wt AT X DAk kb SRR R A T e, IR
FFAA HE DA ) T2 45 - e 25 Al
2.5 AN[FIAL T - A AR R S
AR AR (F£8) WoR, 20154F10H, 5

NP Kb BEAH Fb, 45 Ab 335 A7 348 o - 3 55080 1
e, Ho NPK., NP+2/3K+S, NPK+S 4h B ) i
HOMT SO BN B 435 25.3%
23.8%. 42.9%. #& FF i H 4k 3 NPK+S 5 NPK 4k
AR L, SR T A O A, MR
14.0%, % FF b B 2 AC AL IE 81 AE (9 NP+1/3K+S
NP+2/3K+S 4b # 5 NPK &b Bf A Fb 4 3 o 2 40 &
22 TR WL, T NP+S Ab 3 A 5 R
o ) i 2K T NPK AL B, 3 RS AT I8 HfE

R1/3 ~ 273 fl 2 4 R T AN (4 Rk B R
W TRFE, 5 NPACBEEAHLEL, #540PE 34 34+
B mr B, Hrh NP+2/3K+S. NPK+S
Ab S SR IN T - RS A i, BR300 R
7.8% 1 11.4%, F5FF 4 BB AL A0 9 3 A4k
P55 NPK ZbHEAR HLd, HIEZ S22 R A
.
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x7 TEFIEFFEFE A T IEERRAFEHZIT

op— s FIILHIEE (ke/hm® ) ﬁf%%ﬁ%fﬁ% %ﬁ?%i@miﬁﬁ T
N T A (kg/hm®) (kg/hm?) (%)
2012 ~ 2013 4 NP 0 0 389.2 +12.3d -389.2+12.3¢ 0.00 ~100.0
NPK 165 0 441.0 + 17.4b -276.0 = 17.4d 0.37 -62.6
NP+S 0 311 412.0 +10.7be -101.0 £ 10.7¢ 0.75 -245
NP+1/3K+$ 55 307 405.2 +24.0cd -43.2£24.0b 0.89 -10.7
NP+2/3K+S 110 324 436.7 +23.7h -2.7+24.0a 0.99 -0.6
NPK+S 165 342 489.6 +21.0a 17.4 +20.9a 1.00 3.6
2013 ~ 2014 4 NP 0 0 384.7 +20.0d -384.7 £20.0f 0.00 ~100.0
NPK 165 0 450.7 + 14.4b -285.7 = 14.4e 0.37 -63.4
NP+S 0 355 426.5 + 8.3he -71.5£8.3d 0.83 -16.8
NP+1/3K+S 55 336 4104 + 15.4¢ -19.4 + 15.4¢ 0.95 -47
NP+2/3K+$ 110 365 442.0 +24.8b 33.0 +24.8b 1.07 75
NPK+S 165 418 476.1 £9.0a 106.9 + 8.9a 1.22 225
2014 ~ 2015 4F NP 0 0 300.8 + 7.8¢ -300.8 = 7.8f 0.00 -100.0
NPK 165 0 384.0 + 14.4a -219.0 = 14.4e 0.43 -57.0
NP+S 0 348 3229+ 11.0b 25.1+10.9d 1.08 7.8
NP+1/3K+$ 55 340 330.6 + 4.9b 64.4%11.9¢ 1.19 19.5
NP+2/3K+S 110 373 386.3 + 13.9a 96.7 = 18.4b 1.25 25.0
NPK+S 165 386 393.8 + 10.6a 1572+ 16.1a 1.40 40.0
it NP 0 0 1074.7 £17.4d —1074.7 + 17.4f 0.00 ~300.0
NPK 495 0 1275.7 £20.2b ~780.7 + 20.2¢ 1.17 -183.0
NP+S 0 1014 1161.4+123c -147.4+12.3d 2.66 -335
NP+1/3K+S 165 983 1146.2 = 44.6¢ 1.8+ 44.6¢ 3.03 4.1
NP+2/3K+8 330 1062 1265.0 £26.3b 127.0 26.3b 3.31 31.9
NPK+S 495 1146 1359.5 +31.5d 281.5+31.5a 3.62 66.1

&8 2015 £F 10 BFEFHiL H B i R AR xT

G AR BRI R, RERRE AT DLRRAR

S BIRM (mgke)
Qb7 TR B SR
NP 111.75 + 3.66d 503.24 +25.10b
NPK 140.05 + 6.32b 533.89 + 30.20ab
NP+S 119.86 + 10.53cd 509.29 + 19.13ab
NP+1/3K+S 127.96 + 10.32bed 526.16 + 31.99ab
NP+2/3K+S 138.35 + 10.53bc 542.27 + 36.76a
NPK+S 159.69 + 8.37a 560.36 + 36.43a
3 g

30% Al B AL T AN KA 980" . AFFITEE R IR,
AT A AT AR 173 F1 P I v o i e o
JEARAE Y B0 = i DO RO, X R T
R AR S REE, AERATTYREN 1.5%,
JEHARA BRI 2R 80% LA A7 AE T AT
t, EERE TR, X T DR R
T30 - S rh A ORI i A g 4 S
— R, R AT o2 I 5 Rl
B RARE YIRS AW S 3 AR IR
PR R E AR Y, RS E TR
FHEBIRCR WA —E, SR AL BT a) LS
173 ~ 273 AR EPIE, i 7K AR 2 B 2 e 4 PR
3TN, AT RS U2 A IE A f2 22 D
o AHRWEFERMT, FEFFL I AT 235 5w A AL Wi



rhE SR 2019 (5)

FUARFMRLE S 1 H 20 XSG AR SR 4 A — 3K,
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FEZE AR M R R 232, L RS R AR 1/3 il
2/3 [Pl R R T I S 2 A IR R
R, 13 Ak B R T KRS A e
W SRR [, RS AR AR 173 1 2/3 1 fk
2PN A, S 2R T SR 2 RN K R 2 A B I g
VIR

kg U S 13 AR R IR IS R
HUits FH L. WEAE S fiff - 380 3R Ab ™ A T ek
Ao WHEESRSE S PRSI, B AT AR A B R
Jit AL B S48 e R A T SR, iR
FF 345 FH PC e 460 A A B 1+ 39 80 28 00 &b F 22 Atk
o AT R IAFEFFL HEAR A2 3 A4
AE PR EBIRTESS 1 ANSCAE R - S0 3R 440 T ik
R, (HBEEFSFFL HARRR R, #P 5 Biaig
Wb, 2 3 AEAE AR, FEFFL HE b
BAE Y 3 Kb R R O A TR AR,
it B AL A AL FRAE 3 NFE AR R IR 2 Ah T Bk
A, BT MU R IR S AR IR R N
e, TR AT A FE DA R 2y R 2T

A AL & RV R
AR E B bR, TERES D B R, 58
AR AL BEAR EE, AR AR PRRRRE AR A HORIRS AT
A FH AC it 6 A 457 S 3 348 i - 398 3 A5 4 R 2 AR B
o AR, FEFF I AR AR AL B A AN TR
T3 10 - S SO A R S e, Ho
NP+2/3K+S, NPK+S AbF 4 & 38 i 1 4= e e
PR B it SN B 2 3 R 23.8% . 42.9% FiI
7.8%. 11.4%, FWIFEFFA HECGHIE, A FF oK
AR A T B, SR R

=,
4 L5

MWAER i1 BB, AREEY) ERSFRE B A
UAMORN o617 N = R =y o S 7 ST N =
173 ~ 2/3 WAL A . 7K e 2= i 2 1k 6 A B 1) 34
i, FEF A W AR Al 2 0 Y o S e
MECAE RS 8 H L2 B0, B, RS AT
AT RAEAR 173 B A2 B0 A I A sl 2D 7K e R =2
B LT 0

M, A A 173 #7023 thH e

] AR B AS SOR  ARF A s KRR
FAT I AR 1/3 B Ao B0 I v A8 25 i v B A R e
A, AU 173 A1 2/3 B A2 PRI 2 n] I 25 4
BIAC A AL A1 o

B P ACKE L 7R kb LS R A T B, A AT
HIFE—E R e b n] DI IRk, IRl
SREDESS 20N e iRy /R Eo o

SE Lk
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Effect of continuous straw incorporation substitute for K-fertilizer on crop yield and soil potassium balance
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of Nutrient Recycling, Resources and Environment, Anhui Hefei 230031; 2. Rural Energy and Environment Agency,
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Abstract: The effects of continuous straw returning to field and recommended potassium fertilizer on yields of rapeseed and
rice, K uptake, K efficiency and soil potassium content were studied to explore the effect of continuous straw returning to
replace potassium fertilizer under rice-rapeseed rotation system. The results show that: 1) The rapeseed season returning
straw can replace 1/3 ~ 2/3 of potash without reducing the yield of rapeseed. With the increase of trial years in rice season,
the amount of straw returning which can replace chemical potassium fertilizer is decreasing. In the rotation cycle, straw
returning can replace 1/3 of chemical potassium fertilizer without reducing the total yield of rapeseed and rice. 2 ) Compared
with NPK treatment, NP+1/3K+S and NP+2/3K+S treatment significantly increased potassium absorption efficiency and partial
productivity in rapeseed season; The NP+2/3K+S treatment significantly improved potassium fertilizer absorption efficiency
and partial productivity, while NP+1/3K+S treatment also significantly increased potassium fertilizer partial productivity
in rice season. 3) In the three rotation cycles, the soil potassium of no potassium fertilizer ( NP ) and single application
potassium fertilizer ( NPK ) were always in a deficit state. Although the soil potassium of straw replacement potassium
fertilizer treatment ( NP, NP+1/3K+S, NP+2/3K+S) was in a deficit state during the first rotation cycle, the deficit
decreased gradually with the straw returning to field. By the third rotation cycle, the soil potassium was in surplus state.
4 ) The treatments of straw returning with potassium fertilizer increased the available potassium content in the plough layer
and slowed down the decline of potassium content in the plough layer. It indicates that straw returning with potassium
fertilizer is beneficial to reduce the soil potassium deficiency, which is of great significance for maintaining soil potassium
balance.
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