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Abstract

In order to discuss potassium cycle in farmland ecosystem under returned-straw condition, we
decorate field experiment to study effects of different returned-straw quantity on potassium cycle
in wheat-maize rotation systems. The results showed that returned-straw could increase the con-
tents of water-soluble potassium, exchangeable potassium and total potassium in different soil
layers. The total potassium content increased the most when the straw was returned to the field
by 150%, and the soil available potassium content was the highest when the straw was returned to
the field by 100%. Straw no-returning to the field or too low amount of returning to the field
would lead to the deficiency of soil potassium and decrease soil potassium supply capacity. Due to
the interception of straw, straw mulching could reduce the amount of potassium taken away by
runoff and leached water, and increase the water and fertilizer conservation performance of soil.
150% straw returning to the field could reduce runoff and leached amount, and reduce the
amount of potassium carried away by runoff and leached water to the maximum, so as to ensure a
relatively enriched or surplus state of soil potassium pool.
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1. 5|8

REESRGRNTASRG, HEMEHISEZ NG, NGB A RE 20 R A
BRGUEAFIFEMW[1], 5] 00 F 3 00 b A 2 38 BRAE SIS . RV I FFEE R B A RE HARSE AL AR R
RER N, IELAHENE AR HAES RA NI PG R AP AR E2], A BeXt 138370 KPR g
HEAT T, - RECE B A RS T (3], MTIE A BR 7% 9045 25K IR BE IR« B A SR8 2R A%
TERRF IR %, BRI AR . TAETE &N, BESIMEM A KK B LB HRIcR, &Hid
B AREENRA], Hl TR A SRR A L, KHALRAN 20 T HAER A, i
B RN AR A P e AR O BR IR . R, B RS IR A RE ), ek
ST, S m ERIRI R, X E Y= & BRACAE ™ AR DL SR 3P A A PR B0 g 381 3 22 (1)
A

T P i 2 At 100 A 8 9 5 ot DA B R R P R B0 A OR AR [5], 1A 78 L3R & A v iR 1=
B R TR R . MPRERM, EMIEN 80%LL L AARAAE TR, FEFTIE GBI R AT A
[R5 5 AR Tt (6], 1H H RURS AT A SR A BUR A SR W[ 7] HEGE, EAREDFSFT SR 6.2
x 10%t, YRR IAEFFZ0 4.8 x 10%t, H A B TR HREAEAIREFE 2.4 x 10%, 3.25 x 10°%~4.2 x 10°¢t
REFTIE AR N Hr Sl BRI b, BB L He peds RS AT (S RS AT S 65%~84% [8]. BAELAR I NI,
TE R 77 BB T B SR HAE  BMEYD, VI KA L, AL SRR EFA YRR A A, i
MK EEBIR[9] [10]. F HAEMERE XN - oK 14E 2 BIRERIE T, B TRSFHE B 512 A1
YT RAR P E A R H N 1], SEANEem T ONATIRE AT I AR
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WETERI, (RSSO A P AR AT AEANRE A RO RS D0 N, REAT I P 8 ) R 2 2 WA RS AT ) 85 L X
FAEHI[12] [13]. FEAFIEH AR ARG R AN, HHESSEMERK, MEE RS, K3
A A S G IR BE R LG BIt, A TTi%E E B DX ) — AR B e 7 X —— 1 P I
B MR KR AT SR AR AR MBS R, AR 1 £ 2 BN - FOKRBARHRIE T,
R REAT AN A R 261 TR BAE S R GRS, BRI SOl R, RJE 1%
NE RICEZAN, FIHR ARG A, BIFRATIE FO AR AR S R G RO R2T,  TTTIE
PP RAEAT SR A RCR . 1R SR . SEILRIRAITEIAA A -

2. B EFE
2.1. RIEEHE], M

H ARSE T 2013 4F 10 A R4 77 J5 B sk Ak AT

RIG S T & TG AL TR P B R, K4 115°45'~117°36'. Jb 4 36°24'25"~38°0"32" 2 [A] . AL K 39 km,
HRVUTE 48 km, SR 1047 km®, FIKZR L, dGEETE, PRAEMTT 30 km. J& T BRI KR 2R,
W], TRFEVE, EFETREZR, BEFRAZW, KMFEHR, £AFTROWE, F-FFK 535 mm,
RSP H R 4 2592 /NI HUJESTH, REIRIE, BEMLARIE, SHT/ANE - 0K 1A 2 AR SR .
b BER AU, AR L 1

Table 1. Basic physical and chemical properties of soil

=1 DREAREBUMR

HHLFR/ Y% Bl A R/ (mg/kg) T (mg/kg) TR/ (mg/kg) pH &

1.34 65.12 23.45 156.01 8.47

2.2. AR

MR IEARL: AR 2 KR R 2, N B 46%; A it H IS BE IR AS, P,Os & & 44%; 2%
FHIE i P AR R, KL,0 2B 50%.
BERIEYD: oK, SRR “BIHE 6057 5 NFE, R CUFE 217 .

2.3. R75E

2.3.1. ¥t
WIGHLBE 4 MEEE, BANEEEE S 3 R 1) FFFAE H(CK); 2) 50% M =5 F1 14 H (50% ST); 3) 100%
P ZAEFTFIE FH(100% ST): 4) 150% P Z=AEF1 38 H (150% ST).

2.3.2. fERE R EIES &

FIT A Mb B e A A5 4 TR 2 A R ST A8, /N AR BN N 240.0 kg/hm?, P,0s 132 kg/hm?, K,0 105
kg/hm?®, £ KZEji &N N 240.0 kg/hm?, P,Os 120 kg/hm®, K,0 105 kg/hm?, B0 A AR — kit N,
RIEMEIE LN 5:5. FKFH 64,

233, RE/PMXFE

KAKEAARY, Bde . MAEAIM AN 42.5 m®. & A0t -E PO JE A KR B R
AN S B E T RO K. BRUKIREE, Rt 2l AR, DMK B 5
SHOKE, R R K TR Bkw iR g WA 1.
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Figure 1. Field diagram of long-term positioning test

B 1. KHIEGOA A E

2.3.4. FEFFEELLET %
INEFNREAT R TIRE - FORF/NERAT R SR R . A AT IE B A R
SFAT R B AT R AR .

2.3.5. HEEBREEESE

H B IR R R I Wk, Gortr=&, kRl RS 2S5 &L 0~100 cm 12+
BOKIEPER ., ACH e, JEACHR M A S, e IIE K. RRUKh S &, THERERN T R
. IR EIEEE 2016 R AT

2.3.6. IBERMESZ*

TEVER & BR FH IR HoSO, H & - KM BETHEME, KA MES R H,0 248 - K6 T2
5, IR FIBSBR ORI - KIEe R HRIE, RGBSR AR ERIZ I - KA BT HE I E
A SR B A AN L - KGO RE TR E[14]. HIIEER M 58 = EAERNE - (EmRA
&2, WESEAN = R

2.4. Gt ot

F DPS B AFHEAT HdE 5 204, ] Duncan 5 8 Mk 275017 £ B LR
3. BRE S
3.1. FRIFBFZEHEXN RSP RESHF G

B 3 FEEARE, BFR T RAARGEHEX L ERAEESH S BN, Bk 2 aTUEH,
FFAE FH AT DA IR [F] 1 2 o K A A L S b A&, JIF BLEEE R R INIR, 3K iE e,
N A a R 2. 7E 0~100 cm 2, SXTHRACBEAHEL , S0%FEFTIA H . 100%F5 F1 8 H
150%F5 734 HH Ab B £ 338 /K VA P B0 45 B 38 10 12.22% 141.37%+ 137.05%, 33858 #8043 B 0 4.51%.

6.43%- 2.51%, TIRAH5 BN 6.47%- 9.09%- 13.25%. J& R A] fg & R A A FT H 186 0 1 455 1% ik
FEFFA A PRI R 20 B BE /K 2 18] N R B 0 ABATIE i AR Bt B AEAS [F) 2 10045 K 0~100 em )2 5
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3 AR R R, AR RO AR ST Ve 52 130 ) A ORI XA R B S i, R i i ek
SIBLERRE 7y, RE I A S R R AT A AN 2 o 3 A AT A B A AR R

ESEAFFEFE H A, PL 150%F5FF 34 AL B 1) 440 & S agig oK. H2, DUEY BRI
R R = KIEPESR + SCHVERR) KRG, LA 100% A5 F1 34 FH A 3 1% b 358k 28080 15 5 A e » 5 809.84
mg/kg.

Table 2. Effect of straw mulching amount on soil potassium morphology

2. FEFTICHAE TR SHRm

ANE 2 . NEES NEESE
(mg/kg) (mg/kg) (mg/kg)
0~20 3.01 138.67 179.67 1.20
20~40 2.68 137.67 168.00 1.29
CK 40~60 4.01 16.12 149.33 731.00 161.67 827.34 1.27 6.49
60~80 3.52 151.00 169.67 1.41
80~100 2.90 154.33 148.33 132
0~20 3.33 14533 165.67 1.39
20~40 4.21 153.33 177.67 1.35
Sé);A’ 40~60 3.54 18.09 149.00 764.00 152.33 815.33 1.40 6.91
60~80 3.12 155.67 152.33 1.38
80~100 3.89 160.67 167.33 1.39
0~20 433 141.67 149.00 1.42
20~40 5.85 154.00 177.33 1.34
lg(_)l:% 40~60 6.21 26.84 158.67 778.00 152.67 804.00 1.45 7.08
60~80 4.46 164.33 162.00 1.40
80~100 5.99 159.33 163.00 1.47
0~20 5.00 139.00 159.67 1.45
20~40 5.45 143.00 174.67 1.38
ISS(¥A’ 40~60 4.57 26.36 149.00 749.33 149.33 798.33 1.46 7.35
60~80 4.96 153.33 151.33 1.52
80~100 6.38 165.00 163.33 1.54

3.2. NEFBFCHEMMEIHAN. FHPRORME

7 3. K4 LUEH, FEFFEH SRR FEFF S S R R

w5 Wi, BEERTEHEREZ, ICHEF AR ESZ, 50% ST, 100% ST. 150% ST ikt
7 N S A B2 A 277.09 kg/hm?®s 597.83 kg/hm?. 891.68 kg/hm?, AH N (% H (S FT40 &k /L
I3 919 554.18 kg/hm?. 597.83 kg/hm?®. 594.45 kg/hm®. % 4 ¥¥i 5o, SHHEMLEL, 50% ST. 100% ST.
150% ST Kb FREREAT R RS H 3R A0E &4 B30 41.3 kg/hm®, 94.5 kg/hm?®, 77.37 kg/hm?, X 5 FEFF 4 HY
JESEIMANE L ORI — R AR AT
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Table 3. Influence of straw mulching amount on potassium (K,0O) brought in and taken out by straw

3. BT EENBITHEARE LR E K085

INERFPPRIEE SRS R (B = ERFIE FEAT A& F A N R FEREAT 7

HEE (%) (%) (kg/hm?) (kg/hm?) (kg/hm?)
CK 0.42 1.46 0 0 531.00
50% ST 0.49 1.48 27,000.00 277.09 554.18
100% ST 0.56 1.57 54,000.00 597.83 597.83
150% ST 0.57 1.55 81,000.00 891.68 594.45

Table 4. Effect of straw mulching amount on potassium K,0 (K,O) taken out by grain
= 4. FEFHIE XA L E (K0 B2

AR NIRRT E AT (%) FORFFRCP I A (%) N R (kg/hm?) FOK Z A R (kg/hm®) FFRLH H P (kg/hm?)

CK 0.15 0.22 21,617.61 30,658.83 99.88
50% ST 0.21 0.28 22,890.45 33,252.11 141.18
100% ST 0.29 0.35 23,836.46 35,787.28 194.38
150% ST 0.30 0.33 22,932.27 32,864.34 177.25

3.3. PEAKEGERHANKE

B ARG E S 3 FERRKERE, KK G K8 TP IR KRR, AR BE B K P 2 A
GEMBERFEKES, HH 3 FHEKE AN E.

Hrr, NEFERFKE R 759 mm, 2014 FAKZERFKE B 1021 mm, 23 G lHBEAHENEE2N
6.41 kg/hm?; 7EFEWE J7 10 , /N 22 28 BRI ME K B4 1800 m’/hm?, K2 B AT HE /K 8 1500 m*/hm?.
RIEE K T8 &8, B =48 el N & 52.40 kg/hm®.

3.4. FEIFEFTHEXNEREMA TSN

7 5 \TLAVEH, BT EHEBFAESAER, FEFEH K T AW OE &, AR T BaER
ERA R E AT . JCHSE 150% ST. UBIFEFF X2 BOMIE K IE i 8 T ESRIER, Rk, TRIERE
yapi-Lip

Table 5. Effects of straw mulching amount on runoff and leached potassium

5. BITTHENFEREKAFEN RSN
PR RO Aty 7E IR R PRI W E

kil

(/hm?) (mg/l) (kg/hm?) (/hm?) (mg/l) (kg/hm?)
0ST 221,940.51 12.20 271 66,073.90 527 0.35
50% ST 184,950.43 4.60 0.85 48,708.37 4.00 0.19
100% ST~ 134,124.48 8.35 1.12 44,472.82 9.90 0.44
150% ST~ 84,004.20 6.70 0.56 39,531.46 3.65 0.14

3.5. NEFBFTEHEN RBESRGHERIRME

HiC 6 TG, FEFPANEH &M, BAREEBAML, HET HERAGORY, WRLTAWT
FOIRAS, T SEREARE AT A, AT EIEARSGH MR T EAAIRE, IR IRE L&, &
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Table 6. Effect of straw returning amount on potassium circulation in farmland ecosystem

% 6. RFTHABNRAES REHEIROEN
B (kg/hm?) ot (kghm?) - }
i o S — : BB GEA, THO) (ghm)
WA AR MK WOk B MR AR RS

0ST 0 525 52.40 6.41 2.71 0.35 99.88 531.00 =50.13
50% ST 277.09 525 52.40 6.41 0.85 0.19 141.18 554.18 164.50
100% ST 597.83 525 52.40 6.41 1.12 0.44 194.38 597.83 387.87
150% ST 891.68 525 52.40 6.41 0.56 0.14 177.25 594 .45 703.09

E: HEAKZE = FET + ML + MERK + B - GRI + WIE + FPRD + FERD).

7 7 ATDEH, 3T HIEARGORY, AR &M T RN HEA 0 kg/hm®, W HA 150%FEFF
I TR B ARRES, R R T R I TR SRR . Bk, BAAREIE H Aesl
AR HASE AR A, (RN AR D2, R AE NI/, AR SEFE IR T PR 4+
A=y, KD, LIRS Eh, LR E SRR SRS, (E— e AR b BRI A
JIMIAk SRR S, BT ATERGFTIE H 254 TR A7 R 0% B LI 40 2= A AR B it FH [ 151«

Table 7. Influence of straw returning amount without potassium fertilizer on potassium circulation in farmland ecosystem

7. BRFEANFIE TRFT A 8N K A4 SR A B BRI
5\ (kg/han) HAFS H 4B (kg/hm?) - j
iR ) - ‘ B R A THN-) (kg/hnd)
RATOEE MEEK MK B WA PR R
0ST 0 0 52.40 6.41 2.71 0.35 99.88 531.00 -575.13
50% ST 277.09 0 52.40 6.41 0.85 0.19 141.18 554.18 -360.50
100% ST 597.83 0 52.40 6.41 1.12 0.44 194.38 597.83 —137.13
150% ST 891.68 0 52.40 6.41 0.56 0.14 177.25 594 .45 178.09
N
4. Zip

1) FEATIE FH AT DL A [ 2 b K PR AS iAot i, JF HEEE LR MR, +%
AR AZH R R e S R RIS 2 ES . NAFRRFTEHERE, L 150%AEFTE H AR ) 2805
IR K (A Y BRSO RS BL 100% 5 AT 34 FH A2 ) -+ 3085 RO 5 B d

2) HITAEFTAOEERAER], FEAT I B T DAY B TR I Rtk K e, I ELodb BE AR I Stk 7K
ERRE, TRUIRSFE A DA IR oK . ORAIETERE. 150%F5FHE FAE DRI WiE =, B
MRBEARIR S WK R R B K, HARORIE 00 P — A A X SR B ROIRAS o (H 25 S H ]
BAEL ATYE, BREEIS 2 ZRA BN 100%FEFHE HE, TREEIE BIHUF RO .

3) REATANIE B ROE FEAR, 2 S BRI T WRFRL R ANIE B AR S RS AT HAE AT T — BRI
N HURES, BUE IR FORWAEE, IR RE PR, DAL R BB SR SRS AT FH BB 2R TRy
iRESEEI NI

4) /NFE IR PAERSFT Aol B Bt P AR AL, AR S B 5 A ATIE B A AR A RE B AUAR L DD R
EAT I FH 251 Ak it P A A7 01 g
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R4 AT AT R (2 2 2) 22 T A AR TH IO RS AT 7K 38 0 AR B IRl 52 AR 7T 573575 (2018GNC

111001); LZR2 KB HRICHE A 6 5 S b R R 4 T00)“ B i) = A SR Bt B B SR AR B 5 7R
(20190103); AR ILFE @K TRL AT,
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