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Article type: Background and Objectives: Sugarcane is widely cultivated in

Full Length Research Paper ~ Khuzestan province. After each harvest, a ratooning operation is
performed to remove the impact of compaction due to traffic on the

Article history: harvesting m_achings and recelennce fu_rrow. This experiment was

Received: 10.03.2020 conductgd to investigate the effect of ma_chlne type and forward speed on

Revised: 09.13.2021 the quality of sugarcane ratooning operations.
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Materials and Methods: Research treatments included conventional
ratooning device (4-shanks subsoil + reshaper) and combined ratooning

Keywords: device (4-shanks subsoil + reshape disk and 10-shanks subsoil) and three-
ﬁtmiillktrimsrlnty' rates speeds (5, 6 and 7 km / h). The experimental design was a split plot
Mean weidht diameter design based on randomized complete block design with three replications
of clods, in the cultivation industry of Amir Kabir farm ALC 408 with clay loam
Sugarcane, texture, 15% moisture, crop variety 1069-69CP and first year ratoon. The
Surface uniformity physical properties of interest in this study were Mean Weight Diameter

(MWD) of clods, bulk density, soil surface uniformity, and water
infiltration in soil. ANOVA and Duncan tests were used to compare the
treatments.

Results: There was a significant difference between the two types of
ratooning machine and the three forward speeds in the mean weight
diameter of clods, bulk density, surface uniformity and soil water
infiltration. Comparison of means showed that the ratooning treatment
with the combined machine at the speed of 7 km / h had the smallest
mean weight diameter of clods. The use of an integrated device also
significantly reduced the bulk density of the soil. The mean soil bulk
density in the ratooning operation was reduced to 1.33 g / cm®. The lowest
coefficient of variation of surface uniformity in ratoon treatment with
combined machine at 7 km / hwas obtained equal to 16%. Also, the water
infiltration rate in soil was significantly different between the conventional
and combined ratooning machine treatments. Soil water infiltration rate
was 1.6 and 2.3 cm / h, respectively, after the ratooning operation with a
conventional ratooning machine and combined ratooning machine
treatments. The effect of forwarding speed on soil water infiltration rate
also showed that the highest water infiltration rate occurred at 5 km / h,
equal to 1/2 cm per hour.
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Conclusion: Finally, due to the significant difference between conventional
and combined ratooning treatments, sugarcane ratooning combined machine
had the greatest impact on soil physical parameters. This is due to the
movement of the 10-shanks subsoil during the ratooning operation and the
greater turbulence of the soil.

Cite this article: Monjezi, Nasim, Marzban, Afshin. 2022. Investigation of the Effect of Optimizing
Ratooning Operation at Different Speeds on Soil Physical Properties of Sugarcane Fields.
Journal of Soil Management and Sustainable Production, 12 (1), 121-139.
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1- Mean Weight Diameter (MWD) of clods
2- Bulk density
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Table 2. Results of variance analysis of type of machine and the forward speed on some physical properties of soil.

T A st ek P TR
el . é . . A=,
(Colass il Sl TS D SE Al L) e s g St b
Mean soil water (Ao)3) S (a0 Sle 2 Mean Weight Diameter <% Sources
|nf||trat!?n Soil surface Bulk density of clods (MWD) df
(cm.hr) uniformity (%) (gr.cm®) (mm)
) | <
0.972° 6.380 ™ 2856 ™ 122.951™ 2 A
Replication
4.740" 154.650" 946.009** 983.350** 1 ol g5
Type of machine
| glax
0.042 8.057 9.152 9.268 2 Sl
Main Error
0.725** 33.431% 27.227% 117.875* 2 S
Forward speed
0036 ™ 19.500* 14.198 ™ 194.501** 2 CS o Cp g eile 6;; J;\.E;.a A
Type of machine* forward speed
5 gl
0.016 4281 3.238 21.639 8 S
Sub-error
o) ol .
16 20 9 11 (209) St e 2

Coefficient of variation (%)

™ None significant ,ls_swe slis 3 5 pts ™

* Significant at the probability level 0f 5% 150 gl 02 Jlpae ol *

** Significant at the probability level 0f 1% as s\ whaws 55 s re & slis o

Archive of SID.ir



Archive of SID.ir

OLjye Comisdl 5 (550000 o [ e (229534 Clibos (43900 diakt 5T (o s 2

3 S w s e Y IS e Al
S sphe S s lpl e Jedl WS Jhll
S5l s Sk 0k s Ll
e baas s L o Sile o sl OLES 55 (Yeoe)
2B e (7))l il oS > e
(Yoo A) S 5 Glat e 5l OLS ey slo
OHan 5 golel 5 (Yoo A) OLas 5 K
il S el e cpl samSugl 55 (YY)
bt SIS 5 55 oSl opedle 08 > s s
Oy o WSosba (Y1 Yo (YE) 55l sdals
Al S5 s b sl S35 e
e&w:@wu&,ﬁ@;) Lo Jab el
S Shs b S s ol 35 Jae g s
03,5 aal b S olS suome A2, lp Ll

[

5 ol g5 S oSbe amle @B ) p
@ e S S5y huse oS o Co e
Coe s el g bl oSl anlis
Sheslial b baat gl S35 lawgie Jhad oS >
o3ls 0L Y JSE 5 Lo 3 0 mlan 55 (ST Oge3l
Dspas ol 3 Jole b el el el
Vsl 53 oS 5 oS b 25l slasles
Lopsorm 203k lasles 5 Colo 5o 2ellSV
oo b 2ail 5 cele 3 SV oCe
bl Bl Sl sl 53 S0 ce b WS 5
ok sl il SKuSs b els e i
sobes 5 Cele 53 kS 0 Co s bopsn e
VoV osloe s S e b st
RASES 5 AR i S el s S
oolal st 4 ) basds Soy huge

0b3(;* : ¢
2> 050" 5 50

E

3 a
43 807 gg b
3 3 25 0.30
Al 3. 20 7
vwEQg /
£ 3 15
?‘ 925 /
N 10"‘ 7
32 5 - ’%
38 0
= pse (2900b

Conventional ratooning

B ocle o yieslS 0 o s
Forward speed 5 km.hr"'

= el o e oSV ey

2SSl b 550

Ratooning with a combined device

% celi Ho yie g€ cie i

Forward speed 6 km.hr!

Forward speed 7 km.hr'
LS S g eile g 58
Type of machine and forward speed
ekt S G55 ke sie kB S o S g peble g9 ol 1 5S0le anlie - JSS
LSl el Hls g BT (6l I Ao 55 0 ch.w 3 ke wlie OBy > (Il &S glu‘uci'l:“
PR RHTM Sy

Figure 1. Means comparison of interaction between type of machine and forward speed on mean weight
diameter of clods.
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Figure 2. Means comparison of effect of type of machine on soil bulk density.
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