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Abstract

This study aims to define the role of zero tillage (ZT) in economic return for the lentils in the
regions of Al-Qamishli and Al-Malikiyah (Al-Hasakah governorate). All farmers who followed ZT
system in these regions has been selected. Sample size amounted to 200 randomly selected farmers,
of which 100 follow ZT system, and the other 100 follow traditional cultivation. The economic
analysis depended on estimating the average production costs, and economic returns for growing
seasons 2013/2014 and 2014/2015. The results showed that the production cost in ZT is less than
the TC by 12%, estimated to 56024, 63982 SYP/ha respectively. The net profit of ZT was about
391986 SYP/ha on average, with 7958 SYP/ha greater than TC. Moreover the average cost ZT
compared to ZT has been reduced by 19.8%, estimated to 30 and 37 SYP/kg, respectively. The
analysis showed that the ZT reduce the amount of fuel consumption, working hours, seeding rate
and total cost by 67%, 56 %, 44%, 32%, respectively. While the yield has increased by 9%. This

study revealed that ZT achieved an economic return higher than TC by 12.%

Keywords: Zero tillage (ZT), Traditional cultivation (TC), Production costs, Economic return,
Rain-fed lentils.
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Introduction:
Lentil (Lens culinaris M.) is an important food legume crop with various uses as food and fodder

due to its protein-rich grains (25-28)% (Wang and Daun, 2006). Globally, it is cultivated on 4.52
million hectares with 5.03 million tones production (FAO, 2014), locally in Syria it is cultivated on
0.11 million hectares with 0.12 million tones production, and in Al-Hasakaha 0.03 million hectares
with 0.03 million tones production (Ministry of Agriculture and Agrarian Reform, 2013). The major
geographical regions of lentil production are Canada (39.44%), India (21.83%), Australia (6.9%),
Turkey (6.8%), and Nepal ( 4.5%) (FAO, 2014). Lentils cultivation is characterized in Syria as high
costs crop but low rate of adoption of agricultural innovations. Farmers suffered increased
production costs, which reduces the gross margin of profits. The cost of agricultural operations in
Syria during 2003-2013 seasons was 15176 SYP/ha, the cost of requirements was 8261 SYP/ha,
and the other expenses 5424 SYP/ha. The average of total cost was 28862 SYP/ha, which is offset
by the average yields of 917 Kg/ha, but the average official price is 61.6 SYP/kg, which means that
the gross margin is about 27625 SYP/ha (NAPC, 2013). ZT is an approach to managing agro-
ecosystems for improved and sustained productivity, increase profits and food security and to
preserve and enhance the resource base and the environment. ZT is characterized by three linked
principles, namely: 1.Continuous minimum mechanical soil disturbance. 3. Permanent organic soil
cover. 3. Diversification of crop species grown in rotations, sequences or associations (Kassam et
al., 2014). ZT saves time in preparing seed bed (Hernanz et al., 1995). According to Tebriigge and
Bohrnsen, (1997) the following economic advantages have been found when comparing TC with
the plow to ZT in long-term soil tillage field experiments in Germany:

- Saving in machines, labor, working hours, and fuel consumption, were lower in ZT by 39%, 75%,
80%, 84%, respectively, as compared to TC.

- Variable costs were lower in CA, wages by 84%, fuel 85% and repair costs were 65% when
compare to TC.

- Fixed costs also were lower in CA, tractor by 86%, stubble cultivation 100%, soil tillage and
sowing 27% as compared to TC.

Crop vyield largely depends on weed control, residue management and cultural practices as well as,
environmental factors, such as soil and climate conditions (Shipitalo et al., 2000). Kosutic et al.,
(2005) reported that zero tillage system requires 85.1% less energy with respect to TC. Yalcin and
Cakiar, (2006) confirmed that TC had the highest fuel consumption, while ZT had the lowest.
Marakoglu and Carman,(2010) stated that ZT had the lowest labor and machinery energy input, it
was detected that lower seed rates were drilled on ZT fields using drill seeders, which saved in Iraq
0.8 $ million, while the saving was in Syria 1.2 $ million (ICARDA, 2012). Kumar et al., (2013)
pointed out that the energy use efficiency increased by 13 % in ZT when compared with TC.
Similarly, there are many studies showed that energy consumption of TC system is more than ZT
(Salem et al., 2013). Crop yields in zero tillage was either equal or higher than TC (Imran et al.,
2013). The application of ZT system increases yield productivity of lentils by about 8%, and
reduces fuel consumption rate of about 19.26%, and number of working hours by about 28.93%,
besides lowering production costs, which achieved about 18.11%, also increases yield by about 5%
compared with the traditional cultivation (ACSAD, 2014). At the same time, it was suggested seed
rates of 100-120 kg/ha for lentil, depending upon mean seed weight, and viability (Loss et al.,
2015).
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Research Methodology:
Problem:

The increment in fuel (diesel) and agricultural requirements prices, leads to an increase in
production costs, thereby a reduction in gross margin, which negatively affects the farmer income
and his standard of living. With reference the unavailability of economic studies and researches
about ZT, and its impact on increasing the productivity of rain-fed crops, and reducing production
costs, besides the possibility of substitution ZT instead of TC. This research is based on the

assumption that ZT may contribute to mitigating the impact of these issues.

Objectives:

The objectives of this research are:

1-To identify the role of ZT in the economic return of rain-fed lentils.

2- To analyze the total costs and their relative importance under ZT and TC conditions.

3-To calculate some economic indicators under ZT and TC such as working hours, fuel
consumption, seeding rate, production total costs, and profit.

Data Source:
1. Primary data:

It includes some economic characteristics of farmers who applied ZT and TC in the study area and

through a personal interview under a questionnaire prepared for this purpose, which included data

on production costs, revenues, and profitability of lentils, which collected from a sample of farmers.
2. Secondary data:

This data was collected from official sources such as, Ministry of Agriculture and Agrarian Reform, General
Commission for Scientific Agricultural Research (GCSAR), Arab Center for the Studies of Arid Zones and
Dry lands (ACSAD), and the published results on this topic.

Sample:

Before starting the adoption of special research questionnaire, a quick scan through interviews with
a number of farmers in the study area was done, and the farmers who were adopting ZT were
selected. By returning to the name records of farmers in the Directorate of Agriculture in the two
studied areas, who were about 100 farmers, also 100 farmers randomly selected who depend on TC,
at the same area, to achieve the same ecology and climate conditions to make the comparison more
identical, so the total sample size was 200 farmers. The data was entered into the computer, and the
programs (SPSS- Excel) were used to obtain the economic indicators.

Methods:
1-Economic analysis:
We relied on the classification of the Ministry of Agriculture and Agrarian Reform in Syria, which
classified the costs into the following:
1.1The cost of agricultural operations: Included, costs of plowing, planting, harvesting, sorting,
packing and transportation.
1.2 The cost of production requirements: Included, costs of seeds, containers and herbicide.
1.3The cost of capital interest: 7.5 % from cost of production requirements.
1.4 The cost of incidental expenses: 5% from cost of (production requirements, agricultural
operations).
1.5 The cost of land rent: 4% of production (Ministry of Agriculture and Agrarian Reform, 2015).
2-Revenues: TR =Py .Y
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Py = Price per output unit (SYP), Y = Total quantity of output (Kg)

3-Net income: NI =TR - TC

TR= Total revenue, TC= Total cost (Elmahy, 2003).

4-Fuel: The fuel level was measured in the tank before and after plowing (Natsis et al., 1999).
5-Working hours: By calculating the number of hours needed to complete all agricultural
operations (Bassam, 1991).

6-Yield: It was computed by averaging yield of hectares in the study area (Abbas et al., 2009)

7- Region:

The research was performed in the villages of Al-Qamishli and Al-Malikiyah regions (Al-Hasakah
governorate).

Results and Discussion:
1-Total cost:

Table (1) shows the production costs of a lentils in the study area, under ZT and TC conditions. The
ratio of the agricultural operations in ZT higher than TC. Plowing cost was zero in ZT because there
were no plowing, thereby, increased efficiency of agricultural operations.

Tablel. The production costs and relative importance under ZT and TC (mean of two seasons).
Unit: SYP/ha

Item A} TC Difference %
Cost (1) % Cost (2) % (1)-(2)

Plowing 0 0 3000 4.69 -3000 -100
Planting 1500 2.68 1500 2.34 0 0
Controlling 750 1.34 750 1.17 0 0
Harvesting 16977.2 30.3 15545 24.3 1432.24 8.43
Sorting and packing 1700 3.03 1500 2.34 200 11.76
Transportation 1886 3.37 1727 2.7 159 8.43
Total of agriculture operations 22813.24 40.7 24022 37.5 -1208.8 -5.03
Seeds 16000 28.6 22400 35 -6400 -28.6
Chemical control 7000 12.5 7000 10.9 0 0
Containers 4760 8.5 4200 6.56 560 11.76
Total of production requirements 27760 49.5 33600 52.5 -5840 -17.4
Capital interest 7.5% 2082 3.72 2520 3.94 -438 -17.4
Incidental expenses 5% 2528.622 4.51 2881.1 4.5 -352.48 -12.2
Land rent 15% 840.3734 1.5 959.671 1.5 -119.3 -12.4
Total costs 56024.24 100 63982.8 100 -7958.5 -12.4
Yield (Kg/ha) 1886.36 1727.27 159.09 8.4
Costs per Kg 29.7 37.04 -7.34 -19.8

Source: Survey data.

The costs of harvesting, sorting and packing, and transportation were increased in ZT as compared
with TC, because of the increment in productivity. It is also evident that the production
requirements in ZT less than TC, while the value of all production requirements reduced except the
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containers and cord value in ZT compared with TC. The fertilization during the two growing
seasons were not used, because of its high prices. The cost of a ton of fertilizer was about110
thousand SYP. The cost per kilogram of lentils in ZT less than TC. In general it can be concluded
that the total production costs in ZT less than TC and the difference is less about 7958 SYP/ha
(ACSAD, 2014; Tebriigge and Bohrnsen, 1997).

2-Yield and Revenue:
The results shows that ZT increases the productivity, revenue and income compared to TC.

Table 2.Yield and income for lentils under ZT and TC (means of two seasons).

Unit: kg/ha

Item CA TC Difference %
Grain yield 1886.36 1727.27 159.09 8.4
Price 225

Revenue 424431 388635.75 35795.25 8.4
Straw yield 943.18 1295.45 352.27- -27
Price 25

Revenue 23579.5 32386.31 8806.81- -27
Production return 448010.5 421022.06 26988.43 6

Source: Survey data.

The statistical analysis reveals a significant differences (Sig= 0.03) between ZT and TC for straw
yields, actually at least half of the crop residues above the surface of the ground is left to achieve
the desired benefits, whereas the grain yield was higher under ZT but non-significant (Sig=0.3)
compared with TC (ACSAD, 2014; Imran et al., 2013).

It can be noticed from Table (2) that the yield average increased in ZT rain-fed lentil compared with
TC, which was about 159 kg per hectare, keeping in mind that the average price of one kilo of grain
of lentil is 225 SYP so, farmers will make an additional income estimated by 35775 SYP/ha.
Taking into account the total area of rain-fed lentils in Syria in 2013 which was 113738 hectares,
therefore, ZT can increase the production of about 18.08 million tons of lentils equivalent of about
4068 million SYP. So we can imagine the money that can be supplied besides the production
increase, if the farm system of agriculture is shifted to ZT system.

3- Production Costs and Economic Returns:

It can be noticed from the Table (3) the reduction in the production costs under ZT, this is mainly
because of saving in fuel and labor, i.e. costs of plowing, and lower seeding rate, by using a
precision drill instead of broadcasting of seeds. There was an increase in the production return
(outputs) on an average of 6%.
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Table 3. Production costs and economic returns for lentils under ZT and TC (mean of two seasons).

Unit: SYP/ha
Item Production costs Production return Net return
T TC T TC T TC
Farming system
56024.24 | 63982.77 | 448010.5 | 421022.06 | 391986.26 | 357039.29
Difference 7958.53- 26988.437 7958.53-
% 12.44- 6.02 12.44-

Source: Survey data.

The reduction of production costs is the most attractive advantage of CA for farmers, and it is the
major driving force for Syrian farmers to rapidly adopt CA system. Production costs are reduced
especially costs of fuel, seeds and labor (ACSAD, 2014; Tebriigge and Béhrnsen, 1997).

4- Working hours:

The results showed that the CA reduced in working hours by 56.54 % under the compared

with TC, Table (4).

Table 4. Impact of ZT and TC on working hours (mean of two seasons).

Unit: Hour/ha

Item Month T TC

Ploughing July 0 0.75
Prepare seed bed October 0 0.5

Planting/Sowing November 0.5 0.33
Harvesting May 0.33 0.33
Total 0.83 1.91
Reduction percentage 56.54 %

Source: Survey data.

The positive impact of ZT on the distribution of labor during the production cycle, and even more
important, the reduction in labor requirement are the main reasons for farmers in Syria to rapidly
adopt Zero tillage, especially for farmers who rely completely on family labor. The reduction in on-
farm labor requirement allows farmers to:

e Extend the cultivated area.

o Hire themselves out in off-farm employment.

o Diversify their activities, including processing of agricultural products.

e Reduce the cultivated area, which due to increasing yield, thereby allow more marginal areas to

recuperate (Hernanz et al., 1995; Tebriigge and Béhrnsen, 1997; Kosutic et al.,(2005); ACSAD, 2014).

5- Fuel consumption
The results show that CA reduces fuel consumption by 67% compared with TC, Table (5).

SJAR Syrian Journal of Agricultural Research. Volume 4, Number 1, March 2017
166




2017 - (1)asa) — (d)adaal) .2l Egasdt Ay guad) Alsal

Table 5. Impact of ZT and TC on fuel consumption (mean of two seasons).

Item Month T TC
Ploughing July 0 12.5
Prepare seed bed October 0 8.33
Planting/Sowing November 8.33 4.72
Harvesting May 0.33 0.33
Total 8.66 25.88
Reduction percentage % 67
Unit: L/ha Source:

Survey data.

This reduction in ZT is mainly caused by no ploughing (two to three times), thereby reducing the
number of agricultural operations, where seeding and fertilizers placement can be done in one
single operation by using the direct drill. Implementation of CA can reduce fuel consumption by 17
liter (Tebrligge and Bohrnsen, 1997; ACSAD, 2014; Kumar et al.,2013). This is of great importance
in Syria, where the existing price of fuel reached up to 135 SYP. The average total quantity of fuel
which can be saved under TC is 17 liters per hectare, which costs 2295 SYP/ha, so all farmers
applied TC in Syria will be able to save money estimated by 261 million SYP, if lentils is cultivated
over 113738 ha (Ministry of Agriculture and Agrarian Reform, 2015).

6-Seeding rate:

The results show that TC reduced seeding rate by 28.57% compared with ZT, Table (6).
Table 6. Seeding rate of lentils under ZT and TC (mean of two seasons).

Unit: Kg/ha

Item 7T TC
Seeding rate 100 140
Difference 40

Reduction percentage % 28.57

Source: Survey data.

It can be observed from Table (6) that application of TC caused a reduction in seeding rate by 40%
over ZT. The reduction in the seeding rate under ZT system compared with conventional one is
attributed to the utilization of a precision direct drill. (Loss et al., 2015; ACSAD, 2014). Keeping in
mind that the average price of the one kilogram of lentil seeds suitable for seeding (Clean and
treated) is 170 SYP for lentil, and the average difference in the seeding rate is 40 Kg for lentils,
taking into account the total area of lentils which is non irrigated in Syria (113738 hectares) in
2013, therefore, the reduction in seeds of about 4.5 million tons of lentils equivalent of about 773
million SYP. So, we can imagine the amount of money that can be saved as a result of reducing
seeding rate when ZT is adopted. (ICARDA, 2012).
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