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Introduction: Conventional tillage is widely used in sugar beet growing areas. However, conventional farming
uses more labour and machines that has a negative effect on soil and the environment. Due to limited water
resources and recent droughts, proper use of modern tillage and irrigation methods can increase water efficiency
and prevent soil degradation as a result of sustainable agriculture.

Materials and Methods: An experiment was conducted to investigate different methods of tillage and water
requirements on quantitative and qualitative yield and sugar beet water productivity in the drip irrigation system
in Ekbatan Research Station of Hamedan Province from 2018 to 2019. A strip plot experiment with sixteen
treatments and three replications was used. Tillage methods in four levels, consisting of T,- plowing with
moldboard plow to a depth of 25-30 cm in autumn + power harrow to a depth of 15-20 cm in spring, T,-
subsoiling to a depth of 35-40 cm + plowing with moldboard plow to a depth of 25-30 ¢cm in autumn + power
harrow to a depth of 15-20 cm in spring, Ts- plowing with chisel plow equipped with roller packer to a depth of
25-30 cm in autumn + power harrow to a depth of 15-20 cm in spring and T4~ plowing with sweep plow
equipped with roller packer to a depth of 25-30 cm in autumn + power harrow to a depth of 15-20 cm in spring
and Irrigation factor consisting of 1,-100%, I,- 90%, Is- 80% and I,- 70% sugar beet water requirement were
considered. Soil penetration resistance (PR), the volume of water consumption, root yield, sugar yield, white
sugar yield and molasses were measured. Water efficiency in tillage and irrigation treatments was also
calculated. MSTAT-C software was used for statistical analysis of data. The Duncan's multiple range test at a
1% probability level was used to compare the means.

Result and Discussion: At a depth of 0-30 cm, no significant difference was observed between tillage methods
on soil penetration resistance. At greater depths (35-40 cm) T2 treatment (subsoil + moldboard plow) had the
greatest effect in reducing soil resistance. The results showed that the effect of different tillage methods, water
requirement and their interactions at the 1% probability level on root yield; sugar yield and white sugar yield
were significant. There was no significant difference between sugar beet yield in the T4 tillage treatment and the
conventional method (T,). Treatments T4 (with an average yield of 50686 kg ha™*) and T1 (with an average yield
of 50507 kg ha™) had the highest sugar beet root yield. Also, the tillage method (T,) compared to the
conventional tillage method (T1) reduced fuel consumption by 14.7% and increased field capacity by 52.4%
respectively. In the T4 tillage method, irrigation treatments l1g0, lgg and lgg with mean water productivity of
6.113, 6.087 and 5.523 kg m™ of water consumption, respectively, had the greatest effect on increasing water
productivity, while no significant difference was observed between them.

Conclusion: The tillage method (T,) compared to the conventional tillage method (T,) reduced fuel
consumption by 14.7% and increased field capacity by 52.4%, respectively. There was no significant difference
between sugar beet yield and water productivity in the T4 tillage treatment and the conventional method (T).
Although full irrigation treatment (100% water requirement) has the highest water efficiency, there is no
significant difference between 90 and 80% water requirement treatment. Therefore, in order to save water
consumption, 80% water requirement is recommended. The result is that in the T4 tillage method with a supply
of 80% water requirement of sugar beet after plant establishment (approximately from the middle of the growing
season) about 12% (1207 m™) in water consumption without significant reduction in water productivity.
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Table 2- Effect of tillage on soil penetration resistance at various soil depths measured in the middle of the sugar beet
growing season

(T1- Moldboard plow+Power harrow, T,- Subsoiler+Moldboard plow+ Power harrow, Ts- Sweep plow equipped with roller+Power
harrow and T,- Chisel plow equipped roller+Power harrow)
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Table 2- Mean comparison of quantitative and qualitative yield of sugar beet in different tillage treatments

N S S 3 Slos e en

Tillage (;,95 M) >Slos 1 )&&. o 1 White sugar yield (k) udlé.b > b)s_i“

Root yield (t.ha™)  Sugar yield (t.ha™) (tha’) Molasses yield (t.ha™)
T 50.507° 7.820° 6.065 ° 1.4522
T, 49.262 2 7.442° 5.749 ® 1.397°
T; 41.031° 4.920°¢ 4.609 ¢ 1.065 ¢
T, 50.686 7.380° 5.642 " 1.267°¢
Irrigation (¢,L.1
100 54.051 @ 8.067 2 6.209 2 1.534°
loo 50.821° 7.685° 5.899 2 1.481°2
lgo 45918 °¢ 6.675°¢ 5.084 " 1.149°
[ 40.695" 6.134 ¢ 4.872° 1.017 ¢
Tillage ;,381>  Irrigation Ll
l10o 55.828° 9.211° 7.381° 1.496 ¥
T loo 51.833¢ 7.671¢ 5.712 « 1.648 %

! lgo 49.467% 7.123 1 5.317° 1.508%¢
I 44.900 " 7.274 %f 5.850 © 1.154 Pedefs
l100 52.237 ¢ 7.759°¢ 5.793 1.656 ®

T loo 51.334 % 7572 5.518 % 17452

2 lgo 47.278 % 6.974 ™ 5.697 < 0.993 %0
I 46.200 7.461 ¢ 5.987 ¢ 1.196 o™
lio 47.139°9 6.270" 46247 1.362 Bcder

T loo 43.011" 6.817 ¢ 5.462 % 1.096 el

3 lgo 38.495' 5.678' 4573 0.874™
[ 35.478! 4914} 3.775 ¢ 0.926 °1
1100 61.000 ° 9.028 ® 7.039® 1.623 &

- loo 57.111° 8.681° 6.905" 1.433 dbcde

4 lgo 48.433° 6.926 1 4.748" 1.220 2ccefo

I 36.200 ! 4887 3.8779 0.793 ¢

SN a5 5SSl glasely six gel Al glel gl s LSy (sladd e (hyls 45 gy dlel
Numbers, in each column, followed by the same letter(s) have not significantly different at 1% of probability level— using Duncan's
Multiple Rang Test.
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Table 3- Mean comparison of water productivity in different tillage treatments
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Tillage (5,951 o s Water productivity .
Water productivity Water productivity based on White sugar Water productivity
based on root yield based on sugar yield yield based on Molasses
(kg. m®) (kg. m3) 3 yield
(kg. m™) 3
(kg. m™)
T, 5.563% 0.863° 0.668 ? 0.160°
T, 5.429 0.823%® 0.638° 0.153°
T, 4509 ° 0.651°¢ 0.507° 0.117°¢
T, 5.103 ° 0.805° 0.634° 0.138°
Irrigation (¢,L.
100 5.408° 0.808% 0.622% 0.1542
lgo 5337 %® 0.820° 0.629 0.158 2
lgo 5233 % 0.761" 0.599 ° 0.131°
™ 4.980"° 0.751°¢ 0.596 ° 0.124°
S5t &l
Tillage Irrigation
1100 5.593% 0.923° 0.740°° 0.150 %
lgo 5.530 ® 0.818° 0.609 ™ 0.176 ®
T | 5.633 % 0.812° 0.606 ™ 0.172°
80 . . . .
Iz 5.493 ® 0.890 2 0.716 2 0.141°
1100 5.200 ™ 0.777™ 0.580 ¢ 0.166 ™
- lgo 5.477 0.807° 0.588 ¢ 0.186°
2 lg 5.387° 0.795 b 0.649° 0.1139
[ 5.653 ® 0.913° 0.733° 0.146 ¢
l100 4723 0.628 ¢ 0.463°¢ 0.136"
- lgo 4587 0.727°¢ 0.582°¢ 0.117°¢
3 lgo 4.387¢ 0.647 ¢ 0.521¢ 0.099 M
[ 4.340 ¢ 0.601 ¢ 0.462 0.113 9
1100 6.113° 0.904° 0.706 ° 0.163 P
- lgo 6.087 ¢ 0.926 ° 0.737° 0.153 *
4 lg 5.523 ® 0.790 0.617 ™ 0.139
[ 4.433¢ 0.598 ¢ 0.474 % 0.097'
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Numbers, in each column, followed by the same letter(s) have not significantly different at 1% of probability level —using Duncan's
Multiple Rang Test.
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Table 4- Mean comparison of the effect of tillage methods on fuel consumption and effective field capacity

Tillage j,55% G gns S Py slaeyje Ced b
Fuel consumption (L.ha™) Effective field capacity (ha.hr?)
T 53° 0.208"
T, 7452 0.136%
T 44.3° 0.344°
T, 45.2° 0.317°

5 7Y o 53 Sl (laials dix g0l by lel gl din LSS slach s clyls & gt o dlac]
Numbers, in each column, followed by the same letter(s) have not significantly different at 1% of probability level —using Duncan's
Multiple Rang Test.
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