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Effects of some Seedbed Preparation Methods on the Soil Physical Properties
and Sugar Beet Yield and Quality
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Table 1. Treatments of sugar beet seedbed preparation operated in experiments of Karaj and

Hamedan

Dl ojleds
Treatment No.

Fall practices

ozl Sbles

Spring practices

Sl Slles

Deep ploughing
(25-30 cm) with
Moldboard plow, disk,

LYo J}D)H‘VL:‘
ol 5L L e sl ¥

1 leveler and drive of 5 Jsd S oyl 01,5
seed rows with stacker L i Lo, sioul
Sy
Deep ploughing L5 Y0 550 >) o ade i
(25-30 cm) with RS

2 Moldboard plow, disk, <= 7—= =~
leveler and cultivator 5 3,3 eSys )lsols 5
tiller blade G oy 5155
Deep ploughing LS Y0 250 >) Gns aded
(25-30 cm) with e

3 Moldboard plow, disk, <&'= =~
leveler and cultivator 5 st S oyl 01,5
tiller blade G oy 515
Deep ploughing LS Y0 2 5d ) s aded
(25-30 cm) with RS

4 Moldboard plow, disk, <&'= =~
leveler and drive of 9 St eSKas Gls0ls 5
seed rows with stacker G o 5515 S
Deep ploughing LS Y0 2 5d ) s aded
(25-30 cm) with L

5 Moldboard plow, disk, <&'= ==&
leveler, barly seeding et eeSs s 0ls 5,
and disk N
Deep ploughing LS Y0 290 >) Gns aded
(25-30 cm) with RS

6 Moldboard plow o= =S
)\:lefﬁ

7

Rotavator and
drive of seed rows
with stacker

Chisel cultivator
and drive of seed
rows with stacker

Disk and drive of
seed rows with
stacker

Disk and drive of
seed rows with
stacker

Disk, leveler and
drive of seed rows
with stacker

Deep ploughing
(25-30 cm) with
Moldboard plow,
disk, leveler and
drive of seed rows
with stacker
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Table 2. Physical and chemical properties of soil in the location of experiments

e Jo e Sesl, Sl i el JTeS sy Sk o T
S
Location Year Depth  Soil reaction  ds.m’ P K Organic Clay  Silt Sand Soil texture
(cm) (PH) (ppm)  (ppm)  carbon (%) (%) (%) (%)
2008 0-30 7.72 1.31 10.50  590.00 1.17 340 555 10.5  Silty Clay loam
s 30-60 7.90 0.85 1025  617.50 0.84 40.0 465 13.5  Silty Clay
Karaj 2009 0-30 7.95 1.07 9.86 657.53 1.21 434 420 14.6  Silty Clay
30-60 7.99 0.94 8.33  680.76 1.15 324 520 15.6  Silty Clay loam
Olkes 2008 0-30 8.40 0.45 14.60  394.00 0.41 217 337 446 Loam
Hamedan 2009 0-30 7.79 0.73 17.80  576.00 0.45 23.6 345 419 Loam
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Fig. 1. Mean temperature during two years of experiment in Karaj and Hamedan
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Table 3. Mean of soil bulk density in Hamedan (mean of two years, 2008 and 2010, and depth
of 0-30 cm) and Karaj (2009, and depth of 0-60 cm) and soil hardiness for different seed bed
preparation in Karaj (mean of two years, 2008 and 2009, and depth of 0-40 cm)

V- L W oslaT (sl yled o leds

S g, o guate O3

Treatment No. of seedbed Bulk density (gm™) Soil hardiness (Mpascalcm™)
preparation (o) b Lawls)) Oldan (W) Jabd b) = S
Hamedan (mid growing season) Karaj (during of growing season)
1 1.36 1.68 2.14
2 1.41 1.68 2.22
3 1.35 1.65 2.32
4 1.41 1.66 2.10
5 1.44 1.65 2.09
6 1.41 1.63 2.20
7 1.41 1.68 2.03

Details of seedbed preparation have been presented in Table 1.
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Table 4. Mean comparison of soil bulk density in diferrent depths (mean of seedbed
preparation treatments) in Hamedan (mean of two years, 2008 and 2010) and Karaj (2009)

Bulk density (2cm™) o sase 05

G (Aoy Juad (b)) = S (o) Jozd Lol y) Oldann
Depth (cm) Karaj (during of the growing season) Hamedan (mid growing season)
0-15 1.38b
15-30 1.42a
0-20 1.61b
20-40 1.68a
40-60 1.70a

s 10 Jlazl el 3 5l gime (Bt | L3 Sl atels i O g05T il 05 5 55 alie 35 U S
Means with similar letters in each column are not significantly different at 5% of
probability level, according to Duncan's multiple range test.
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Table 5. Mean comparison of soil bulk density (mean of seedbed
preparation treatments) during of the growing season in Karaj in 2009

13 43w Ol

AL o s O3

Sampling date Bulk density (gcm™)
18 May 1.60b
22 July 1.65b
9 August 1.66ab
5 September 1.74a

o 53 1 e oM 36 ST il i 090 3T bl ailie 35 Uy o SSLs

e 7.0 Jla|

Means with similar letters are not significantly different at 5% of
probability level, according to Duncan’s multiple range test.

—— Ealy growing season
——Middle growing season
—— Late growing season
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Fig. 3. Mean of two years experiment for trend of soil hardiness in different soil depths during
three stages of growing season, with error bars representing the standar error of the mean in
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% 4. Trend of soil hardiness for different seedbed preparation treatments in different soil
depths (Karaj, 2008 and 2009. 1-7 denote number of seedbed preparation treatments presented
in Table 1).
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Table 6. Combined analysis of variance of quantitative and qualitative traits of sugar beet in different seedbed preparation treatments

Mean squares e s :SKbs

Ay Jlo o oyleds (Y0¥ M ");\é F] Jlé é')j“e 412'0"

3 Sles sl RPN R - 359 5 g PN s Slas g

w2 ey iy Al a3 e IR Al a3 e 43 Jlamil

s Root yield Number of roots Sugar content Na K a-Amino Alkalinity White sugar White sugar Extraction
S.0.V. St e df. nitrate content yield coefficient
Location (L) o 1 27367.82 8004393756 24.69 179.54 791 11.45 550.29° 68.66 815.18 815.18
Year (Y) Ju 1 25.81 1130507911 100.65™ 0.00 23.37* 027 11.48 69.66" 47.84™ 4.59
LxY Jlx ola 1 5866.28"  3571923262°¢ 3.89 11.47° 24.76™ 1.20 025 0.99 144.73* 202.87*
LxY (Rep.) OGS Jx ok 12 147.07 369822627 1.94 123 0.80 0.66 29.31 2.30 438 9.98
Treatment (T) es 6 61.70 121768428 1.11 0.81 0.22 0.38 4.88 1.61 291 12.31
LxT s X 0K 6 2931 59777969 1.33 0.20 0.06 0.36 9.34 1.50 143 456
YxT Sl X Jl 6 66.13 105138140 1.35 0.72 0.30 0.43 2.56 1.82 141 13.83
LxYxT e X L X 1 6 55.51 232459636 1.96 1.76 0.36 0.16 423 3.42 433 23.72
Error s 72 157.79 147723081 1.84 0.95 021 0.34 8.93 2.51 428 14.11
CV% S 2 3 17.97 10.97 8.21 34.12 8.66 35.70 47.71 11.94 21.93 4.69

*and **: Significant at the 5% and 1% levels of probability, respectively. o3 ) 5 deo 0 Jlazs] 55l ae i 4 EE
& P [Tt x4
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Table 7. Mean comparison of some qualitative, quantitative and morphological traits of sugar
beet root in different seedbed preparation treatments during two years in Karaj and Hamedan

S s (g jlueslel (lasles oples Lo 5 > Sl Sl o b oSl GV azy, Jsb Slopd ady, dsb
Treatment No. of White sugar yield Alkalinity Root length above ~ Lenght of storage
seed bed preparation (tha™h) soil surface (cm) root (cm)
1 9.43ab 6.26ab 2.72a 21.05abc
2 8.98b 7.18a 2.49bc 20.86abc
3 9.02b 5.70b 241c 20.65bc
4 10.23a 5.88ab 2.51bc 21.12a
5 9.58ab 6.01ab 2.55abc 20.52¢
6 9.21ab 5.94ab 2.40c 21.06ab
7 9.56ab 6.86ab 2.67ab 21.09a

e 70 Jla o 3 513 fnn SO BB (Sl atals i 0 ga3T bl O 3 3 lie Cop o b ba o Sle
Means with similar letters in each column are not significantly different at 5% of probability level, according to Duncan’s
multiple range test.
sl 0l 0303 3LaS ) g 53 CBIST  (g5lwesleT Slajles Sles 5
Details of seebed preparation treatments have been presented in Table 1.
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Table 8. Combined analysis of variance of some morphological traits of sugar beet root in
different seedbed preparation treatments

Mean squares olx o Sl

=2 Sl Voan, b lepsdate, dsb PN
o @bl Root length above Lenght of Lenght of crown

S.0.V. S e df. soil surface storage root
Location (L) o 1 105.46 2273 12.07"
Year (Y) Ju 1 2.05" 194.67" 0.07
LxY Jlx ol 1 2.35" 640.62" 0.01
L x Y (Rep.) (L) Jlo X 08 12 0.33 12.89 0.18
Treatment (T) s 6 0.24" 0.91 0.10
LxT s X O 6 0.17 8.34 0.17
YxT S X J 6 0.05 0.22 0.09
LXYxXT s X Jle X 08 6 0.10 4.24 0.06
Error s 72 0.18 6.24 0.09
CV% S ks g Ay 16.73 11.95 19.14

Ao y3 V540,50 Jlei mhaw 53 4l e o 5 4 T ¥

* and **: Significant at the 5% and 1% levels of probability, respectively.
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Fig. 5. Relationship between length of root and sugar beet root yield in different seedbed
preparations treatments during two years of experiments in Karaj and Hamedan
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