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Abstract

Background and Objectives

In agriculture section, more than half of the consumption energy is used for tillage. No-till
systems can provide optimal conditions for some crops production because of less energy usage,
optimal watering, and physical regime for plant and optimal microbial activities for humus
synthesis. Although the climate change and the drought in recent years have restricted alfalfa
cultivated area, it still provides about 40% of animal feed within 35 million hectares. Alfalfa with
20% protein is the first forage in the world.

Materials and Methods

In order to compare alfalfa cultivation in no-till and tillage methods with different rate of seeding,
an experiment was carried out as RCBD in the form of a strip split plot plan, during 2013-2015 in
Semiroum region, Esfahan province, Iran. The main strip plot (horizontal) was cultivation
methods including no-till and conventional tillage methods, and strip subplot (vertical) was the
four rate of alfalfa seeding including 10, 20, 30, and 40 kg/ha. The cutting time of alfalfa was the
time factor in treatments. The planting operation was carried out after harvesting of barley cereals
with 30% residual straw in the mid-summer. The measurable parameters in different treatment
included the number of established plants in the first spring, fresh and dry forage yield divided
different cuts, stem density divided different cuts, and the numbers and weight of weed.

Results

Variance analysis showed that there is no significant difference between no-till and conventional
tillage methods in terms of fresh and dry forage production. The seeding rate as a sub-factor has
significant effect (level 1%) on fresh and dry forage and number of stem per unit area, whereas
the interaction effect between cultivation methods with seeding rate has not significant effect on
forage production and number of stem per unit area. The plant density, and the number of weeds
were affected from cultivation methods (conventional tillage and no-till), whereas the plant
density and number of weeds in no-till method was superior to tillage system. The plant density
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was varied between different of seeding rate, whereas the number of weed has not affected from
the seeding rate.

Discussion

The obtained results indicated that regarding the alfalfa cultivation in no-till method (with 30%
residual straw), not only the forage production was equal to conventional tillage method, but also
the number of plant in no-till method was higher than tillage method. It seems that the superiority
of no-till method in plant referred to proper seed placement because of minimum plough of soil
in no-till method. However, the number of weed in no-till method was higher than conventional
tillage method, but this item had no effect on the yield and stability of alfalfa, because the
presence of weeds was only related to the first cutting. Using the no-till cultivation method with
30 kg of seeding rate per hectare produced 60.76 ton/ha fresh forage and 10.77 ton/ha dry forage.
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Table 1. Results of chemical and physical analysis of soil place of experiment

Soil depth Soil texture Sand (%) Silt (%) Clay (%) K (mg/kg) N(mg/kg) P (mg/kg) pH ECdS/m

0-30 SI-C-L 24.2 46.2 29.6

380 0.1 14.4 78 157
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Table 2. Analysis of variance of the effect of different treatments on number of alfalfa stems and

fresh and dry forage production

Means of squares

SOV, df Number of stems Dry forage yield Fresh forage yield
Replication 2 36.84 0.695 18.0647
Cultivation method 1 31.8668™ 1.502™ 5.558™
Error (a) 2 107.59 0.367 1.853
Seeding rate 3 67435.93" 12.849™ 499.737"
Error (b) 6 155.32 0.158 5.873
Cultivation methodx Seeding rate 3 543.42" 0.273™ 7.183"™
Error (ab) 6 161.67 0.240 8.041
Cutting 2 5993.38" 5.999"” 106.792"
Cultivation method x Cutting 2 2.05™ 0.0446"™ 1.541™
Error (cy) 8 0.127 0.031 0.218
Cutting x Seeding rate 6 33.70" 0.153" 3.426™
Cutting x Cultivation method x Seeding rate 6 0.407™ 0.0182"™ 0.500™
Error (c,) 18 0.179 0.008 0.298
C.V. (%) - 5.75 9.92 13.95
*, **and ns means significant at level of 1% , 5% and no significant.
Table 3. Means comparison of number of alfalfa stems affected by seed rate and cutting

Cutting Seed rate (kg/ha)

10 20 30 40

First 335¢ 338° 436° 434°
Second 362° 367¢ 473 470°
Third 345' 349 450 447"

Means followed by the same letters are not significantly different (in level 5%) by Duncan’s test.
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Table 4. Means comparison of fresh forage yield affected by seed rate and cutting (kg/ha)

Seed rate (kg/ha)

Cutting 10 20 30 40

First 83807 12870° 17580° 17660°
Second 10480" 18000° 23100° 229007
Third 10110° 15540° 21110° 21000°
Total 28870° 46410° 61790° 61560°

Means followed by the same letters are not significantly different (in level 5%) by Duncan’s test.
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Table 5. Means comparison of dry forage yield affected by seed rate and cutting (kg/ha)
Seed rate (kg/ha)

Cutting

10 20 30 40
First 1700° 2220° 2930° 2900°
Second 2200° 3230° 4310° 4220%
Third 1980 2890° 4110° 4160°
Total 5880° 8340° 11350° 11280°

Means followed by the same letters are not significantly different (in level 5%) by Duncan’s test.

Table 6. Analysis of variance of the effect of different treatments on plant density, weed density,
fresh and dry weight of weeds

Means of squares

SOV. df Plant density Weed density Weed fresh weight Weed dry weight
Replication 2 429.416 24.501 32544.4 3073.48
Cultivation method 1 2542.041" 266.6" 98868 6613.44"
Error (a) 2 119.541 96.16 6130.82 2543.04
Seeding rate 3 10488.37" 67.701™ 12747™ 493.64™
Error (b) 6 21.875 43.61 16584 2018.97
Cultivation method x Seeding rate 3 17.152"™ 28.12™ 7898.09"™ 525.28™
Error (ab) 6 155.486 60.16 39034 4395.19

C.V. (%) - 9.36 11.12 13.15 12.20

*, ** and ns means significant at level of 1%, 5% and no significant.
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Table 7. Means comparison of weed density, weed fresh weight, weed dry weight and plant density of

alfalfa affected by cultivation method and seeding rate

Plant density ~Weed density ~ Weed fresh

Weed dry

Factor (stem/m?) (weed/m?)  weight (kg/ha) weight (kg/ha)
Cultivation method No till 143.5° 30° 555° 175°
Conventional tillage ~ 122.9° 23° 390° 132°
10 77° 28° 541.4° 163.1°
. 20 129° 252 393.8° 143.1°
Seeding rate (kg/ha) 30 151° 31.6° 534.1° 170.8°
40 175° 21.3° 425° 124.5°

In each column of cultivation method factor, means followed by the same letters are not significantly different (in level
5%) by Duncan’s test. In addition, in each column of seed rate factor, means followed by the same letters are not

significantly different (in level 5%) by Duncan’s test.
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