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Background and Objectives: Sugarcane is widely cultivated in
Khuzestan province. After each harvest, a ratooning operation is
performed to remove the impact of compaction due to traffic on the
harvesting machines and recelennce furrow. This experiment was
conducted to investigate the effect of machine type and forward speed on
the quality of sugarcane ratooning operations.

Materials and Methods: Research treatments included conventional
ratooning device (4-shanks subsoil + reshaper) and combined ratooning
device (4-shanks subsoil + reshape disk and 10-shanks subsoil) and three-
rates speeds (5, 6 and 7 km / h). The experimental design was a split plot
design based on randomized complete block design with three replications
in the cultivation industry of Amir Kabir farm ALC 408 with clay loam
texture, 15% moisture, crop variety 1069-69CP and first year ratoon. The
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.
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Figure 1. Means comparison of interaction between type of machine and forward speed on mean weight
diameter of clods.
Means with similar letters do not differ significantly at the 5% level
“The standard deviation

"y



EXAIN a)h».fs NY D)sbc)l..\g.‘g:.\ﬁ’jfg‘suagﬁ.\n 4,[).“0

S VNGV o Al o pasian £ 53 SIS
2B (V) a8 ey el sz Sl
oyt o 53 (V440) sl (6w a5 el
sy odd GSS N xS e 0 S AV 5,0l
Slem A (YY) oL 5 esl3) (YA)
L S ey gl S all o pase o
L oS o5l Costy oo e p SIS V/A-V/A
e Coson baady; (S Ss ksl as
T ERgE et (Ya) LS o Al Sgdeee
St oS3 S Sl sdd SIS b tags
Spbip St gl jopats o el Cely
Golidl 5 aiyl g oS s Jdayn o (YY)
S ile b 0L s 288 ope (ThA)
SaosliS SVpame 5 Ses n Jpr -0
eyt o Shps S eslial &Sl

V) das o el do 3t Ol w1 (5

a
e B 15 0.15°
K 9 g
< 2 145
AR
%\ .‘J_L) > 14
Y, § % 135
3 =
542 1
~ 5 1.25

pe (29050

5 ol g5 S oSbe amle @B ) p
S b ot o p S e
A oSile amlis mls ¥ IS8 3 a5 sboles
S 2B osate o p il p s o
A3 5 o olSin sl ok 3l OLES
o3 0w ps jls gme SN G55k S S
. RO (R S [ P
Bl a8 ol pre Doyson ) g al o s
Slhes > S gl o gt o (KL
eSS VY e oo L 2l
eSS s LS J s s eSSl
S e il pf WYY a4 pldie cpl sk
s o8 25 8 e Ol o ol ol 3L 2alS
OB )3 s e s & Cond 2305k S5
03,5 Joo JGs S sl opate
5 Shes a5 wl s (1AM 0L 5 45, .ol

b
0.09"

P LR PR

Conventional ratooning Ratooning with a combined device

EE I S

Type of machine

S 5 2B o gatu pm p pedle g S 5Rile agli Y S
5yl kal Bl

Figure 2. Means comparison of effect of type of machine on soil bulk density.
“The standard deviation



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

G Dllae opl 53 S 5t SoinS g
SV oy 5 Cela 5o eslS 0l Cssu s
O 2ol Slles Gl cole o 2ells v
S8 Sl s wlie dagn s 55 S3
Coslie (Jolss o LAl 5 a5
Slles Okl 5 S g pddl 5 o
Ol ol J?” Cxer 5SS 3 msb
celu s J;Ajl.S £/0 Lo a5 aS 3y QLIS @L;
Caf o 95 4 S Ao y3 01/00 Jxlxwf\,uu
diss e, Sl b sl 53 e sls Y/0 5 Vo
Loy ) C]a.d 05 Aoy MO 5 00 NY (LS S

(YY) cusls SFr

i 0.06°
Koo~ 148
<« M = 146
% a2 144
AR Y)) o
3 T 14
J NE 14
:43;‘ 4 S 138
W v 2136
i} % ——; 1.34
o 2
) A 132
1.3

L 53 SieslS 0 e yuw

-p

Forward speed 5 km.hr"'

Sebes o yie olS T\ iy

Forward speed 6 km.hr"'

2 ol S e 3 S e
SLET S8 53 e 50 St s b (o pasie ¢
UP 3R p L@L:j ol bl el sdl esls
Celu 5o e d SV 51 glace w5y St (6,8l
e oSOl Ll gl gme BVl s L
Vil o sl o S g ,alb o gase
Vi 5 VTV A8 s O s sl s jtesks
szl s Al Cewsay v&»ﬂ&dbjpf
e eomile S8 s I L &S Sl
Vs il ail Jals S g ,alb o sase
FASY 50 Lo 53 a4 Lo Sl 3 aglS
gl e syls g Ay 0 Cla.ﬂjb cele

(Gl 53 2o kS ) oaus S ang A= | il

b 0.05
0.10°

cacbes 53 SR glSV e yuw

Forward speed 7 km.hr”!

(Celu )3 2glS) il CS > Co

Forward speed km.hr™
S g pl o sas p g rdle U5 L g Sl 5Kl dell Y S

5yl kal Bl

Figure 3. Means comparison of effect of forward speed on soil bulk density.
“The standard deviation

S 93 e ooz b 2505l slasles =
52 oS5 oS b sk 5 cele 3 ks
53 S sl cell js kS 0 Ce
os b p503b glasles il Ao s 0 mlan

}gwu)gﬂ};v}‘\duuﬂﬁws;

"y

5 ot pg Sl oSle amle @B ) p
T FHIES Dl b g S e
5 el g iz S S0le alis mls 1S
e SIS Sl o S s
ol bl el s asls 0L £ S s S



Y€+ ) b)wc\" b)sbc)|ag'liag9ﬁ'9‘5l$%ﬂM Q)m

(YY) Slas das o andllae 3500 slajlod s

Clbes mhao Glser Sl Sl b))
o e e 5 b (:b.u'l Sl SoosS
Lile LYs 48 5551 sty Ao $8/Y 1 Sl oS
D51 U (Kaip bl 28 > s e
PALE 5o 5 Jsb 35 Sledas @ ax g pde

FE) cdls coslanal 5 40

ab

050" b
0.80

Soil surface uniformity (%)

(1) S gl 5550 S 0

Conventional ratooning

Eoclu o feslSo ceyu Neoela,

Sl S (2 FeS ARIL lspme D
Sed 2 SaS asppe  SBE ke S
2 kS VY S 3 oS 5 oK b o)k
b gb el case Ao VUl cel
o2 Js3 B Ol (Y010) O 5 LS55
lbes mhw (5)lsen Selsl s ol
eI DRI WIS LR GRS SR

St s (5ol per e ons s 3l 0L O gal

=S5 el b )
Ratooning with a combined device

3 yie olS T\ s yuw Bl jo 0 lSV cie yuu

Forward speed 5 km.hr”' Forward speed 6 km.hr'  Forward speed 7 km.hr"'

S - ke

[}
S oad Y

gos-1 t{u

Type of machine and forward speed

.suchﬁyl,ggnmx%yﬁgsfu,,a.:u@:&m;wﬁpww—zJss

PRTRCM gy

Figure 4. Means comparison of interaction between type of machine and forward speed on soil surface uniformity.
The standard deviation

J frr Ko b ool clles 3l o S
2 el VY5 W Gl G oSS
sarls Jods ab Solea el cose csla
2 oS 5 ol Sl eslizal (1 Jsds) (5 b
S s ) 5 i3k i oo g 3k Slhes
Olg o 1y e cpl sl slis S huge @

Dby S b S s S s S0

e

5 ol g8 Sl oSle amlis mlE ) p
nis 1S 4 OF pdisE g OS o lepm
4 Ol Gaddsh et g HSike alis
ol e el Gl w0 IS s S
Sl 93 53 St O 3585 s e Jawe g (b
S L sk S5 oas 5 g e oS

o ol 358 Co o Lo gte il Dl e D



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

5 S 5 hes 5 e glaaY Oad s
SLS S 5 batls o Son sblad S
AL jogare o S 5 Ges 3 dols
o S 3 Ol ot o Rl es (St

(F0) 33,8 o St O 3585 il il

02 S Fohe S (Say s 4 O tld e
5 OB sl el (S Ble S > el
Oy Rl 5 Ly & 53 bl Hae Jons
Sl ol e toil os § S O (503 5i
5O S s 4 (a5 Sl eslatal s &S

a
25 0.09°

3,
4 - 5 b
%\ 3 5 1.05
DY E ~ 15
.j\ '}\ E :.E -
S o E g |
3 5 O
) o = 0.5
3 :;;
)
9 0

pse 2900k S5 8 b o g,5b

Conventional ratooning  Ratooning with a combined device

eile £ 50
Type of machine

S O G pd3s8  oedle g5 ST &ile s 0 JSS

PR E T iy

Figure 5. Means comparison oj of effect of type of machine on soil water infiltration.
The standard deviation

AV Bl ) S 3 O (6 pds 598 Oljme 5 sl —F Ju
Table 3. Index of soil water infiltration (Nasirian, 2008).

(sl Bt Jrﬂ‘j\l‘»vﬂ) ngJgJ}L:
Soil water infiltration (cm.hr™)

Srddsh jarls
Index of infiltration

<0.127

0.127-0.5

0.5-2

2-6.35

6.35-12.7

12.7-25

Very slow s L=
Slow s
Relatively slow s s
Medium L., 4z

Relatively fast x . t

Fast «

VYo



EXAIN a)h».fs NY D)sbc)l..\g.lg:.\ﬁ’jfg‘suagﬁ.\n 4:[)*\»4

SN Sl ia ol 5 medS Y Ce  jled
oS cle el esls & el 5 e gl V/E
Sl Bl pl VL glace 53 O s 0i354
s YU Co e 3 ol sbml glajls &S
2 A8 o S d laeslns B desa
S ol slace e s bl ol S J-

RS J;)KJ\;LA Sl B Liij)jb- °L<:""’Jﬁ¢‘§“jj:’.).

2 oedle S5 e S0l alie gt

sl o3l L N IS s S ol S d s
sl 53 S @ O sadded Ol o
Gl 5 el s meplS 50 S - e
boge St AR bl pae SO
3 S 0 e S O 38 e

5 S ol (s Ol RS 5 Cela

= a
3, ) a
3 0.10"
t .. B 2 b
>3 B 0.05"
3 2o 5
2% 5H
')j = 5
= 7
P
9 0

aelas 5o yieslSo

Forward speed 5 km.hr’!

el 5o JieslST ey el o 16 SV cie yu

Forward speed 6 km.hr”'

Forward speed 7 km.hr™!

CS - e

Forward speed

S 4 O gl g oS s g S 5l i 1 IS

PR EO TS iy

Figure 6. Means comparison 9f of effect of forward speed on soil water infiltration.
The standard deviation

o rtle 4 Sl 205k oSS edle
by b (S (S5 g S s o s
S ool opase b S S5
Sow ol gplidsd 5 S e 5ol
Sprer w3 U el ol S wl oigs S
2 oald e (S5 OS m de S S
el e ey bl a5k Sl
NUCT NP A P
A S 203k Sldes 53 2505b S S

.))\)\)C«iﬁﬂjiﬁ‘

oS! okal Gl ey

Al

6 25 4o

S S dmse Ol bl b

Fis Bkl (Lld S (S5 el
oS5 s b S e S e S
354 Camd Sl SV o 3 os00L
Ll oyl (650 cole ps e ST 5 0 e
Koz 5> St g alb o sasn o SRS Ol
s ilcele 5o 2l SN Ce e 3 0ok S S
Saddsh rmed 5 Wilis St S e
FoshS 0 L 3 S 5 K > S
S S bl ple 4 Sl Cele o

S eslizal o8 das e 0l bl s (e e



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

O jorr g ol8ls st Cisles 31 O des
Gl ias nl laasza ul ol il

1.Wang, X., Feng, Y., and Yu, L. 2020.
Sugarcane/soybean intercropping with
reduced nitrogen input improves crop
productivity and reduces carbon footprint
in China, Science of the Total
Environment, https://doi.org/10.1016/ j.
scitotenv.2020.137517.

2.Garside, A.L., and Bell, M.J. 20009.
Raw spacing and planting density effect
on the growth and yield of sugarcane.
3. Responses with different cultivars.
Crop Pasture Science. 60: 555-565.

3.Kapur, R., Duttamajumder, S.K., and
Krishna Rao, K. 2011. A breeder’s
perspective on the tiller dynamics in
sugarcane. Current Science. 100: 183-189.

4.Matsuoka, S., and Garcia, A.A.F. 2011.
Sugarcane underground organs: going
deep for sustainable production. Tropical
Plant Biology. 4: 22-30.

5.0laoye, G. 2001. Effects of ratooning on
yield and yield components of non-
irrigated sugarcane germplasm accessions
in the southern Guinea savanna zone of
Nigeria. Ghana Journal of Agricultural
Science. 34: 109-117.

6.Guaman, V., Bath, B., Hagman, J.,
Gunnarsson, A., and Persson, P. 2016.
Short time effects of biological and inter-
row subsoiling on yield of potatoes grown
on a loamy sand, and on soil penetration
resistance, root growth and nitrogen
uptake. European Journal of Agronomy.
80: 55-65.

7.Khanifar, H., Ghasemipoor, A., and
Rahmati, M.E. 2010. Investigation of the
effect of subcutaneous and cultivator
plowing operations in sugarcane recycling
farms. 6" National Congress of Agricultural
Machinery and Mechanization Engineering
of Iran. September 24-25. University of
Tehran. (In Persian)

&b

wy

S ) Swlow
olad 4 ey Cj-b 3 S dlas oyl
sy Al alagn ollael e 511YYR

Gl il Sl Oler a2

8.Kazemi, K., Bahadori, F., Mousavian, N.,
and Adavi, Z. 2010. Investigation of the
effect of different plowing depths on
interrogation operations compared to non-
interrogation system. The first national
conference on sustainable agriculture and
healthy crop production. November
19-20. Isfahan Agricultural and Natural

Resources Research Center, Isfahan.
(In Persian)
9.Mehrdadiyan, A., Asoodar, M., and

Abbasi, F. 2011. Effect of Sugarcane
Harvest Machinery Traffic on Soil
Compaction in South West of Khuzestan.
Journal of Agricultural Engineering.
34: 2. 1-14. (In Persian)

10.Awe, G.O., Reichert, J.M., and Fontanel,
E. 2020. Sugarcane production in the
subtropics: Seasonal changes in soil
properties and crop yield in no-tillage,
inverting and minimum tillage. Soil and
Tillage Research. 196: 1-12.

11.Barbosa, L.C., Magalhdes, P.S.G.,
Bordonal, R.O., Cherubin, M.R.,
Castioni, G.A.F., Tenelli, S., Franco,
H.C.J., and Carvalho, J.L.N. 2019. Soil
physical quality associated with tillage
practices during sugarcane planting in
south-central Brazil. Soil and Tillage
Research. 195: 1-11.

12.Abbaspour Gilandeh, Y., and
Shayegani Soltan pour, A.R. 2014. Soil
cone index prediction using artificial

neural networks model and its
comparison with regression models.
Soil Management and Sustainable

Production. 4: 2. 187-204. (In Persian)

13.Adam, K.M., and Erbach, D.C. 1992.
Secondary tillage tool effect on soil
aggregation. Transactions of the ASAE.
35:6. 1771-1776.



EXAIN a)h».fs NY D)sbc)l..\g.lg:.\ﬁ’jfg‘suagﬁ.\n 4:[)*\»4

14.Habibi As, J., and Gilani, A. 2014. The
effect of tillage and rice planting
methods on technical parameters of
machine, vyield and wheat vyield
components and residual management in
rice-wheat rotation in  Khuzestan.
Journal of Agricultural Engineering
Research. 15: 2. 45-62. (In Persian)

15.Solhjoo, A.A., Loghavi, M., Roozbeh,
M., and Ahmadi, H. 2001. The effect of
soil moisture percentage and plowing
depth on soil crushing rate and reduction
of secondary tillage operations. Journal
of Agricultural Engineering Research.
2: 6. 1-12. (In Persian)

16.Gee, G.W., and Bauder, J.W. 1986.
Particle size analysis. P 383-411.
In: A. Klute (ED.). Methods of soil
analysis, Part A Physical
andmineralogical methods. Agronomy
Monograph No. 9, 2™ Edition, American
Society of Agronomy/Soil Science
Society of America, Madison, WI.

17.Mahdavi, A., Rezavinia, Z., Bazgir, M.,
and Rostaminia, M. 2019. The Effect of
Land use Changes on Soil Quality
Indicators and Carbon Sequestration in
Semi-arid Areas. Desert Ecosystem
Engineering Journal. 8: 22. 101-113.
(In Persian)

18.Yazdanpanahi, A., Ahmadaali, K., Zare,
S., and Jafari, M. 2019. The Effect of
Two Different Biochars on the Soil
Physical Properties Affecting Irrigation
Management in Desert Regions. Iranian
Journal of Soil and Water Research.
50: 4. 966-975. (In Persian)

19.Chegeni, M., Ansari-dust, Sh., and
Eskandari, H. 2014. Effect of Tillage
Methods and Residuals Management on
Some Physical Properties of Soil to
Achieve  Sustainable  Agriculture.
Journal  Agricultural  Science and
Sustainable Production. 24: 2. 31-40.
(In Persian)

20.Soleimani, L., Haghizadeh, A., and
Zinivand, H. 2016. Determining the best
models for estimating influence in
different  applications, for optimal
management of watersheds (Case study:
Kakashraf watershed, Lorestan province).
Journal of Watershed Management.
7:13. 33-41. (In Persian)

YA

21.Sedaghat Hosseini, M., and Saebi Fard,
H. 2006. Testing and Evaluation of
Agricultural Machinery and Equipment:
Principles and Applications. Written
by Frank M. Inz. Fourth Edition,
Agricultural  Education  Publishing,
Tehran, pp. 326-334. (In Persian)

22.Smith, D.W., Sims, B.G., and O'Neill,
D.H. 1994. Testing and evaluation of
agricultural machinery and equipment:
principles and  practices. FAO
Agricultural Services Bulletin (FAO).

23.Carter, M.R. 2000. Soil sampling and
methods of analysis. Canadian Society
of Soil Science. pp. 651-657.

24.Khaffaf, A., and Khadr, A. 2008.
Effect of some primary tillage
implement on soil pulverization and
specific energy. Farm Machinery and
Power. pp. 731-745.

25.Ming, G., You-Jin, L., Zi-Fang, W.,
Xiao-Hong, T., and Chao-Fu, W. 2008.
Effect of tillage system on distribution
of aggregates and organic carbon in a
hudragric anthrosol Pedosphere. Journal
of Theoretical and Applied Information
Technology. 18: 5. 574-58.

26.Namdari, M., Rafiei, Sh., and Jafari,
A. 2010. Investigation of the effect
of tractor depth and speed on
plowing characteristics. 6th National
Congress of Agricultural Machinery
and Mechanization Engineering.
(In Persian)

27.Rangiah, P.K., Duraj, R., and Renugo
palan, S. 1988. Biofertilizer for
suger cane proc-51st. Ann. Conv sugar
tech-Assoc. india. pp. 101-107.

28.Srivustuva, H. 1990. Compaction Effect
on Root Growth in Sugarcane Tropical
Agriculture. 67: 382-383.

29.Lorzadeh, Sh., Nadiyan, H.,
Bakhshandeh, A., Noormohamadi, Gh.,
and Darvish, F. 2002. Effects of
different levels of soil compaction on
yield, yield components and sucrose in
sugarcane cv. CP 48-103, in Khuzestan.
Iranian Journal of Crop Sciences.
4: 1. 36-47. (In Persian)



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

30.Ghasemi Abdolmaleki, Y. 2012. The
effect of different tillage methods on
some soil physical properties (Case
study: Naz Sari plain). Master Thesis in
Soil Engineering, Sari University of

Agricultural  Sciences and Natural
Resources. (In Persian)

31.Arshadi, A., and Afshari, F. 2008.
Influence of Zirchkan-Chehel

Composite Machine on Agricultural
Product Performance. Proceedings of the
5th National Congress of Agricultural
Machinery and Mechanization
Engineering, Ferdowsi University of
Mashhad. (In Persian)

32.Nasirian, A. 2008. Evaluation of the
application of conventional submersibles
and vibration on porosity, penetration
resistance and soil permeability and
conducting operations of reconnaissance
operations in agriculture and industry of
Dabal Khazaei Khuzestan. Master
Thesis in Agricultural Mechanization
Engineering, Islamic Azad University,
Shushtar Branch. (In Persian)

e

33.Zandvakili, B., Bahadori, A., Saudi, J.,
Saeedi, A., Heydarian, Sh., and Karami,
A. 2015. Sugarcane from experience
to standard. First edition, Kordgar
Publishing, Ahvaz, pp. 56-93. (In Persian)

34.0mrani, A. 2012. Investigation of the
situation  of  agricultural  machinery
management in sugarcane cultivation (Case
study of Amirkabir agro-industry). Master
Thesis in  Agricultural Mechanization
Engineering, Shahid Chamran University
of Ahvaz. (In Persian)

35.Bouma, H. 1996. Compaction and
subsoiling effects on sugarcane yield
and physical properties. Transcations of
the ASAE. 39: 5. 1641-1649.






