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Abstract

In this study, rape was introduced into cotton planting to resolve continuous cropping barriers
and winter fallow fields. This study investigated the differences in soil nutrient status and eco- eco-
nomic benefits among three cultivation patterns: cotton monoculture, green-manure-rape and
cotton rotation, and oilseed rape-short-season cotton rotation. The results showed that compared
with the cotton monoculture, green-manure-rape and cotton rotation significantly increased soil
organic matter, nitrogen, phosphorus and potassium, especially available nutrients. The oilseed rape-
short-season cotton rotation can not only maintain soil fertility but also gain a higher yield than
cotton monoculture. Therefore, the oilseed rape-short-season cotton rotation can exploit winter
fallow fields to improve rape production, which is of great significance for maintaining the securi-
ty of the edible oil supply and supporting the sustainable development of agriculture in China.

Keywords

Rape, Short-Season Cotton, Planting Pattern, Soil Fertility, Eco-Economic Benefit

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

(oo

1. 518

EAESR, HF ARG MR, ek MU B AR, SRR “ @S SREE,
PR A, AR KR E . A, BERIZ SRR 2 10 R, R T
PR, e e R, T2 5 R E I 1], o e e S TR AL, TR E R AE
AP T R R R o 0 S G AR AL P M 258 €2 5 R0 R A P Y, SR TR R AR e 1 €95 e i
(R HERGAE R L AT R R R, A 24 i TR s ) 2 1]

R R AR R R LA, AR 0 A A L TR M T Se AL G R R AR 8, BRI
ST 25 R P 2 AT IR 28 AR A B, AT RO PR B, B3 R R E S BIARAE[2] [3]. 5B MR A
AHILE, HEE 5 R A VR B AT R IR FE Rl 2 REbE, R 5 R 8 5, RN bt B B4 52 £
RSN, ST AR AL St AL A 2 4] [5] [6].

SR BB AL L —, O DR e HUR A i, s e R, T ELAT LA s LI
PR EESOR IG5 T R B . P S B ST LA A B B, s R A
R T EL AT DR A L S M S R [7]. WU, SR I B0 R B KRR . NS (8] [9]
[10]. JHSEMEAGALAYIRA, IXLTF, AT, SEERATLRME, BRAAIVED, RCEHTH
WACERE, SRR, SRR R LR S R 11] [12], BB TR HRRE AR .

AKIF I B 1E 2R TR A DR TR L S 408 3 4 128 D A 26 R OB, E 2 T G o 1
R IR, 35 T SRR BRI 2255 P 0 B 08 8 AL b AR B s

2. MRI57%
2.1, WEM RS HIN R
R ZHHE AP RIDE S, RIS 8L 0k 2%, PURITEA RIRBIYMm, HEAE.

DOI: 10.12677/hjas.2023.139114 809 LR


https://doi.org/10.12677/hjas.2023.139114
http://creativecommons.org/licenses/by/4.0/

PUPIP N

VEK A5 B IR PR T 2 0 ™ T R AT, BRI AR TR R AN, 2% AC FL KB TN 21 3 5 — B
I AN L 1.
BEARRAE AR S 6269 A& 532 (M), =M AZ 2 5.

Table 1. Basic properties of soils from cotton field

1 MEIREAMR

RFEIRE (cm)
fabr
0~20 20~40

pH 8.57 +0.06 8.56 + 0.10
HHUT (9/kg) 13.75+0.93 9.46 +0.82
IK AR % (mg/kg) 71.60 + 4.84 43.61 + 3.09
A 3% (ma/kg) 9.55 + 0.61 6.44 +1.51
THAET (mglkg) 253.3+33.9 152.7 £31.2
A% (9/kg) 0.77 £0.17 0.65 + 0.06
21 (g/kg) 0.95+0.17 0.71+0.13
487 (g/kg) 17.61 £ 0.25 17.59 £ 0.15

2.2. Mgt

BRICRABEALC AL, REAIECK, HAERE). MRS - FEHEEIR(GC). W3k - KiTite
{E(RC)=AMFIHIBIR . R MY, 10 A GHEHMURINIR T, AEIsRaI - T IR,
4 A BIRFRIERT, 45 SRR IR LI AR - MR R, B 5
PRI, A5 ISFTIE . AR RS 9 5500 H/Rs JSEHRAR B 0.35 kofrirs 41 ALTL
3MTAT.
23. MEMBSRHE

TIERE . TEARACIERN AT HO. BRI, MRHIAOGRSE, R LIRS, % LU
ERELFE, AN 0~20 cm F1 20~40 em LJZ 40 HIHL 5 DN, AN EHEE M 3 ST, &R 34
THORE AR LRI WA RAR, AT, B4 0.01 mm G, fRAE, AT s v
SE o METTEZ B IR HT[13]: 3% pH ER A 5:1 (7K = b SR FE vl e s A AL & 2l
8 K EAR IR E AR (I INAE): 2ERHYLIREZENE, 2R NaOH &Rl - et ik
SYICICEEENE . AR NaOH JERIE - KIGCEERIIE . o Z K RS BuE e . A R0k A
NaHCO; $2HL ~ SHER DT LL Lyl s 38080 K F NHAOAC $2HY - K@ 6 BV 5 .

M & AN BN LE P — 8, REBGERAKRT 3 MRS, BRI 10 KK IAHAEHAT, 1§
ZALFR I BRI B 30%~40% 0, 5 1 RIAE; T 10 H 25 HES 2 klide; #E 11 A 10 H AT A E
Ja— IR, FIRAIFHRATE =& BRBGRIF RS B AT PR E AR = &), A S =R UE R
PR N AR 8. K Sr: FFHRUCRIGEHTILIE, SRS, KIS AR FRE SO i = 20t
CNTLYE YR i
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3. ZBRE N
3.1 MEFREEFRHTRANEM pH BHERL

AFIRBAEA RN A MR A pH ARkl 1 foR. BEMBAEAE & IAHERE, T3E HURTER1E
AR, MAEERAE. T3 - FZEREAE AR SRAE - FRF A 0~20 cm 2 HIEA VLT 551
N 14.7 glkg. 14.5 g/lkg 1 16.3 g/kg; fEMBAERE ZUHE /N, FRAERAE. TSR - EEMRAEFM SR - &
%A 0~20 em 4 2 (K 3G HLBT 733079 9.8 g/kg 10.6 g/kg A112.5 g/kg, UL i 123 73 FEAIK T 33.3%.
26.9%71 23.2%. SHRIEERVERILL, WSS - FAREEIERS & 1 MAEAE A4 & I A 0~20 em L£)JZ AL
JRE . (EHEEERIE - FREAES, 0~20 em L JZMRFEA A AL B ARIA LR & 25508 14.3 glkg. 16.3
g/kg. 15.4 g/kg. 12.5 g/kg 1 14.7 g/kg, LUARTEERAE S AER S T 31.1%. 10.9%. 27.2%. 27.8%F1 11.4%.
AN b aR R, SR BRI 4G AR KIS B0t 148 pH 383 72 AR I R RE I
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Figure 1. Changes of soil organic matter and pH at different growth stages of cotton
1. WBEAEEGEHTIEBHEM pH Tk

32. BEAREBHHLBRASENTH

H I 2 5N, BEERIEAEK RS, A FERS TR ) 39 4 53 RIS TR 5 FHE i Ae4t, H 0~20
cm LEM AR S EY & T 20~40 cm L. SHIERAERNSE - SRR, SRR - HHFAE
H il SR R N TN A AR B A AR fEMSESIE - FRAET, 0~20 cm L2 HEA
BAEMBAEREMAT . ], B ). kIR fS 737900 1.08 g/kg. 0.81 g/kg. 0.74 g/kg. 0.89 g/kg Fl
0.88 g/kg, LUHRAE BAEFIHZE - J MR 1EIE R T 0.07%~24.6%. 54H A, 0~20 cm Al 20~40 cm
12 0 K R EAERR LR AL B W R I e KSR N s, MRE R BIERR IR T . SRR AR
FHEG, TSRERAE - FAREAEFIMSE - FZERRACAE 10 T MR AE % 42 & B L BOK R . 7EE - 4
FMFerES, 0~20 ecm LRI IR AR CRERIET . . AR, e BHIAIGRE 4 A 51.27
mg/kg. 72.48 mg/kg. 60.44 mg/kg. 57.74 mg/kg A1 57.99 mg/kg. JHSEIE M EE S T 0~20 cm L2+
HEK R, TERBIERRANAT . B BRI ik ZRANIGER IS 43 38 70.55 mg/kg. 87.75 mg/kg. 75.89 mg/kg.
72.29 mg/kg 1 71.60 mg/kg, LS - BRI Al E 1 47.4%. 21.1%. 25.6%. 25.2%71 23.5%.

3.3. BEAREERHTERSENTH

FH ] 3 AT 4N, FERRAEAS R AL B I3, AFEMEE AR 1) 0~20 cm 2 &S &5 T 20~40 cm 2.
BERRfEAE KK E, TIELBEEIMmES, EMIEBGRE 0~20 cm 121821 0.73~0.93 g/kg, LLAfft
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PRI S BN T 16.7%~46.5%. SHAIERAEAALL, MR - FERAIEASE - e/ g
BN T ARAES A B A I AR . FERSACRE AT . BRI nhZUHTRIGR IS, SRR - B
¥ AEH 0~20 cm + )2 34047 0.80 g/kg~ 0.78 g/kg~ 0.89 g/kg. 0.90 g/kg #10.93 g/kg, LLiHi=E - 44
ZHRFEVE T A T 38%. 2.8%- 5%-. 7.4%7F1 10%.

EREAEALL, W3 - MR R E RS T HIEA AW, H 0~20 cm )2 KA R E R T 20~40
cm LEE . SMSESAE - FAREEAELL, EMERERET. S, BRI, nhZORAIOGR S, R

- FFERREEAEAE 0~20 om /R HY H3EH AR = 1 16.4%~58.7%.
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Figure 2. Changes of soil nitrogen content at different growth stages of cotton
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Figure 3. Changes of soil phosphorus content at different growth stages of cotton
3. MEAFEEEHIEBSENTL

34. MEARE BT HMASENTWK

HHE 4 o7, ARIFEE T, RIRAMIEREA R AR e, 2S5 ELE 16.2~20.7 g/kg
Z[], H 0~20 cm LZ LA 5 20~40 cm L2260, BEMEAKKE, LIRSS S0 S
H.0~20 cm 2 HHHE AN S B E AT 20~40 cm 2. WSEGIE - HEHHEREIRE T 0~20 LEK
T BOE AR, ERRAERRAET . B BRI ik ZURATSCIR 5 43 ) 157.3 mgl/kg. 207 mg/kg. 230.9 mg/kg-.
257 mg/kg 1 299.6 mg/kg, LUHBTEEAAE 342 S 1 43%. 65.9%. 19%. 25.7%71 35.6%.
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Figure 4. Changes of soil potassium content at different growth stages of cotton
4. IBEAREBHIRFSENTL

3.5. ARIBEMEEN THEFESHN

W 2 Frox, WS - MR VERISESIE - B VE P R e~ B 2w TR A E B . AR
R, W - A E R SR SRNE - FERRFCAE 78 0 I A N S AT 7 VS fiaE, e - SR Ee 1k
KRB AE K A HE R, WEET 190 A TR ST . SEa ST AN, W8 - MR E
A S B (1900 JT), HEAEEAAEIRZ.(915 JT), THEEERIE - FAPAVE 5 %(620 7T).

Table 2. Economic benefits of different planting patterns
2. NEMERERE

fabr CK GC RC
HAE 7 5 (kg-667m2) 282 300 302
T B (kg-667m 2) 0 0 190
B 7 (7T) 2115 2250 2265
WS (7T) 0 0 1440
iU s (7o) 2115 2250 3705
N LA (T) 800 1200 1300
=L INGN) 280 280 400
HAbHN(T) 120 150 150
R ONO)| 1200 1630 1850
R AHE (7T) 915 620 1900

4. it
4.1, %BEHSEE B F 1358 AR AR5 B N

WAL ERAFE IR, B HEL0 R B S E IR n R HIE 2] . FREN
SMEENI, SIS E IR NSRS A IR R . AEMSRERIE - MR/ E R, b
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SRR TR, AR A 1 I BURR A o) B T LR A IR AR A A (A E 0T 57
- FEARAC IR, SRS TR AR D, L WU L0 7 T A R AR () 1) TRIUE, SRR
SARERIE T DO R P U & R SRR LA EA L, ISRARIE - TR (AL o (R
IR A B RS RN, A B I (P 2~4), R
SR T 5 SRR AL AT A AR 6 IR TRy . CIURY, ISR K AT R, A5
ISR, R EEIR S 2 MRS DR AT RS TR0, B3R -E 3055 /G 1R [14] [15]
[16]. ZE£T6%5 (2016)BF FE RN, SRR, 547 HLIT A7 2 R 0 5 B0 5 085 T2 DR T AR 8117
% ST 181 ST 101 B, AR R A R T LI RERE R, S TR A s
S - FERRAE AR, S - AR A A S AR B, SRR IR 2 7%, 1E
WRAEAE I3 AR B0, AT AR AR T4 A AL AT TG (P 2~4) . W ERIERI BRI LT
3% ~ TR T DALER L B TR AR

EMAER R, IR BT %, AR PRA MRS, O SO AR 75
AR ARAS N (0750 LB T LERIZ[20]. Rk, CERIRIRAERM BB, 0~20 om L3325 1] 2
T 20~40 cm. 5h, LA RN R RGN G T AR, KATRER T L R OB,
SR AT FoAl 32 53 8 55 18 R R M 2 21,
4.2. SRAEMSEE MR XHRIES BAEASAIRN

WAL K & PECLINSS . J6r T . LIRS M MRARSF LI RFU, TRBOEIE IS . A5
P A P A 5 A RUIRR RGN, A T B T RO 00 R MR E IR, oD % 2 14]
[22]. JHSEARIE - TARHEAE, 00 SHEIE FE AT AR FEAR AR5 L3 PR L BT T SR PR b3, T
SR A6 B RV ASRIE(] 1~4). B, TSR BN RCHBECER B R 25 54, R 12
PIERERE, WD R RURZ G SR R RS BRI i T 4l
TSR IR, (R 1 A ASIRHE23] [24] 3K - FEFMRARAE A, 050 R EZRAR A KPR AV 0 A,
PR FEL 4 TR ISR, HEOR T AL LA AR EE, ST T D) 952 JT, AR YL 4P AL LA
PARIEG, A% BB A% 0 4 B8 72123] [25]
5. &g

TEMSEEE - FATRIEBIAT, ISR A0 a0 LI AL . B, MISRAPIRIL,
RIS THTEMSE - R R, EGIER BT RIIRILF, o DAL R Rt
JFERMCR R THRE A, R, 3K - SRR (R AR YO SR LR R RR RS, AR AR R B
fi R A 2R

E&WE

FFHE TR, EXERBEIE4(21806074), VLA HIREl:FE 4 (BK20180345), 1l AR & AL A&l
B Al B A H TAEDH (CXGC2023F03).
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