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Figure2. Core sampler for intact soil sampling
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Figure 3. Sugarcane root sampling for investigation of root extension
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Table 1. Some physiochemical soil properties that used for this experiment

Parameters unit  Value Parameters unit Value
Sand % 20 Electrical conductivity (EC) dSm?t 156
Silt % 44 pH - 7.8
Clay % 36 Bulk density (BD) gem3  1.70
Soil texture - Silty Clay Loam Reference of bulk density (BDrer) gcm?®  1.68
Soil organic carbon % 0.4 Relative bulk density (RBD) - 1.01
CaCOs3 % 41
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Table 3. ANOVA results for the influence of depth of rationing on some soil and sugarcane properties

Parameters Df MS; MSe C.V.
Standard error 6 - - -

Cane height 2 1112% 99.0 5.27
Cane diameter 2 0.392" 0.302 2.71
Cane number 2 5.91% 1.33 8.96
A millable cane weight 2 0.035% 0.002 9.18
Millable cane yield 2 1233## 33.7 8.99
Cane syrup Brix 2 0.114m 0.089 5.52
Real Pole 2 0.001" 0.197 2.46
Purity 2 1.11m™ 5.03 2.45
Recoverable sugar (RS) 2 0.019™ 0.179 3.70
Sugar yield 2 15.4%= 0.352 8.05
BDa3o 2 0.0009™ 0.0003 3.09
BDso 2 0.011%= 0.0002 4.02
Root weight 2 27888 39.0 3.52

59 e g s g (PSe/0)) w0 SO mhaw 5o jlo s it (P<e /4 0) wo)ys gy s )0 lo e s (P> 0) o yo iy s )8 (55l Sae pas NS

Uas slorsye ke (MSE (o5 g o C V. (P V) aoye 120, o

ns, *, ** and ***: not significant and significant at P < 0.05, P<0.01 and P < 0.001, respectively. Df: Degree of freedom; MSr: mean square
of treatment; MSe: mean square error; C.V.: coefficient of variation.
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Table 3. The effect of ratooning depth on quantitative and qualitative characteristics of sugarcane cultivar
CP48-103 (n=3).

. Treatments

Parameters Unit C R-30 R-50
Cane height cm 116+4.0b 11446.0 b 148+6.0 a
Cane height mm 20.4+0.2 a 19.8+0.6 a 20.5+0.2 a
Cane number N-Stalk m 13.1+0.4 ab 11.4+09b 14.1+0.2 a
A millable cane weight kg 0.43+0.01 b 0.44+0.03 b 0.62+0.02 a
Cane syrup Brix % 19.9+0.32 a 19.8+0.15a 19.5+0.01 a
Real Pole % 18.1+0.31 a 18.1+0.48 a 18.0+0.34 a
Purity % 91.1+0.20 a 91.1+1.7a 92.2+1.7a
Recoverable sugar (RS) % 11.5+0.21a 11.5+0.44 a 11.4+0.22 a

N=Y) s o laibinl glas soins (jlas i SE L(P<+/+0) Cenle jlons a0 sine Diglits oaiws (lis Sglste Bg > s, 0 50
Different letters in each row indicated significant difference among treatments (Duncan's test. P < 0.05). +SE: indicate the standard error

of the mean (n=3).
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Figure 4. The interaction of depth of rationing on millable cane (solid square) and sugar (hollow square) yield

of sugarcane (CP48-103) (n=3). Different letters above each column indicated significant difference among
treatments (Duncan's test. P < 0.05). The vertical bars indicate the standard error of the mean.
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Figure 5. The interaction of depth of rationing on BDsp of soil cultivated with sugarcane (CP48-103) (n=3).

Different letters above each column indicated significant difference among treatments (Duncan's test. P <
0.05). The vertical bars indicate the standard error of the mean.
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Table 4. Pearson correlation coefficient (r) between height, number, stalk weight and yield of cane, sugar yield
and soil bulk density (BDso) in sugarcane (CP48-103) cultivation (n=9).

Parameters Cane height  Cane number  Cane weight  Cane yield Sugar yield BDsg
Cane height 1

Cane number 048 1

Cane weight 0.95™" 043" 1

Cane yield 0.91™ 0.70 0.90™ 1

Sugar yield 0.87" 0.71° 0.88"" 0.99"" 1

BDsg -0.77 -0.71° -0.78" -0.91™ -0.91 1
Root weight 0.89™" 0.75" 0.94™ 0.93™ 0.92" -0.79™
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ns, *, ** and ***: not significant and significant at P < 0.05, P<0.01 and P < 0.001, respectively. Df: Degree of freedom; MSt: mean square
of treatment; MSe: mean square error; C.V.: coefficient of variation. BDso: Bulk density in 50 cm depth.

Doy SIS b gy s S 5 03505 adllas 8 0T 3585 e s (2015 R0 Lo 1 %08 (55
boanlie jo 1) (oud o510 b g0 S )0 o5 @) oo el GYL 0l ohig pyr el ) (Y
S IS Wgy 0 Oyledy s S saslis wals Loawlio ;0 60 ol Sae gl S as 04
S 5l 5055 il pe 4y 05T Y (YL dilaie o S ot dawg a5 Wl BU ok Ss sleles
Ay Fobe gaz Wl e 45 39,000 G o515 g sailicn 3l 4 3905 b 1, ol el jglaned 4y
J 2 e ke e | R-30 wllas gas oYU o (Dwyer, et al, 1988; Laboski, et al, 1998; Tekeste

oH)en  SwgsV etal, 2008; Nguyen et al, 2018)
S Cugh, Hlade wis S Lo (Laboski, et al, 1998)

5 oSS Jlie oy 0S5 o J S 1) Slgoads ) Bes
2 sugb, ol (Tekeste et al, 2008) oo

S o (S Glael @ Al drngl Coogiome
i olge Qi caely oS 0g oo prlas jo Al s
ol al, Luels 4 Sl g0 S BTSSRI x> 0
(Torres & Villegas, 1992; s ks Jlis as 1 o Sloc

Vischi Filho et al, 2017) S bl oo e Jsb 2 TR oY Y

\FY



wp S 2955k &)l 595 S5 Bes 2L5)

Root distribation (%)

20 3 40

Soil depth (cm)

-10 9

-20 4

Soll depth (cm)

~ 3 4

-0}

-

-8l
S bt losl g (o2 0 yho o gelaww 50 (CP48-103) ;i dldyy @39 3 (PSS ) o 1 -F SIS
Figure 6. Effect of ratooning depth on distribution of sugarcane (CP48-103) roots at 0.5 m™ of soil surface
and different depths of soil
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Figure 7. Effect of ratooning depth on comparative distribution of sugarcane (CP48-103) roots at different
depths of soil
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Abstract

Heavy land preparation and leveling in sugarcane cultivation in Khuzestan damages soil structure. It
makes the soil prone to compaction during harvesting. To reduce the effects of soil compaction and root
improvement, rotation operations are common in ratoon field. Since subsoil (ratooning) plowing
directly affects the development of sugarcane roots, therefore, this study was conducted to investigate
the depth of ratooning operations of fields of ratoon cane on soil bulk density and its effect on plant
root development and subsequent quantitative and qualitative yield of sugarcane. Ratooning operations
were conducted at two depths of 30 and 50 cm and compared with no ratooning control. Quantitative
yield including height, diameter, number of cane and shoot fresh weight per unit area were determined
at the end of growth and before harvest. After harvest, cane root distribution was investigated in
different depths. The results of analysis of variance showed that the ratooning depth operations were
significantly affected cane height, stalk number per m=, stalk weight, millable cane yield, sugar yield,
and soil bulk density. But the cane stalk diameter, syrup brix, recoverable sugar, and soil bulk density
at a depth of 30 (BD3g) cm were not affected by the depth of ratooning. R-50 treatment increased cane
height (28.2%), stem number (5.7%), stalk weight (42%), millable cane yield (55%) and sugar (53%)
compared to control, and reduced soil bulk density in depth of 50 cm (3.6%). However, R-30 treatment
resulted in increased soil bulk density (3.6%) and reduced yield of sugarcane (12.8%) compared to
control. Also, root weight was higher in R-50 treatment compared to control and especially R-30. In
addition, more than 50% of root distribution was observed in R-30 treatment in the first 10 cm layer of
soil. In general, the results of this study showed that reducing the depth of ratooning to 30 cm, not only
did not have a positive effect on the above factors, but also increased the soil bulk density, more root
extending near the soil surface and eventually, reduced sugarcane yield. In other words, limiting root
development to soil depth causes more root density on the soil surface and thus leads to the absorption
of nutrients in a more limited volume of soil, which ultimately reduces plant growth and sugarcane
yield.
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