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ABSTRACT

The study explored socio economic conditions of wheat farmers to evaluate the impacts
of the introduction of the full package(FP) which contains zero tillage, new varieties of
wheat seed, adding fertilizer, using the combine, and using herbicides. Partial budget was
used to work out the cost and returns of adopting the full package.

The principal method was the administration of a household questionnaire. The
household questionnaire was designed to elicit basic numerical data on household
structure, farm inputs and expenditures, crop production, wheat variety, farming method,
and the strengths and opportunities of the new adopted technologies.

Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis was also used to
provide a framework for potential solutions (opportunities) and threats, and analysis of the
FP. Garrett ranking was applied to rank a set of factors in adopting the FP as perceived
by the sample respondents based on certain criteria.

A socio-economic questionnaire was designed to elicit basic numerical data. About 50
farmers were personally interviewed in Irbid governorate.

Farmers were characterized by large number of family members and good education. The
percentage of the male to female was nearly the same. Results showed that 48% of
farmers have finished high school, and 34% have higher education.

*Corresponding author: E-mail: masnath@yahoo.com;
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During 2012-2013 seasons, the participation of farmers in full package was very high.
This is because adoption of improved crop management substantially increased farmer
income. In other hands, the adoption of zero tillage is shown to increase steadily. Farmers
started to gain awareness on the role of this system in achieving stability and higher
profitability of wheat production. However, the adoption of this system could be further
increased with the increase in availability of special driller's equipment and farmer
learning. About 32% of the sample adopted the full package, and 22% adopted the new
verities of seeds.

Garrett ranking showed that there are new techniques have been adopted by the farmers
through the full package. Using seeders is one of the main newly adopted techniques as
mentioned by 90% of farmers. Regarding to the use of improved variety, there were about
84% of farmers mentioned that they have planted the improved variety.

Keywords: Zero tillage; wheat production; new verities; garrett ranking; SWOT analysis.
1. INTRODUCTION

Jordan encourages wheat production through a price subsidy to producers. The amount of
the subsidy is predefined each year prior to the cropping season. Nevertheless, farmers of
rainfed are sequential decision-makers; they wait until they know the amount of rainfall
between October 15th and the end of December to take a decision to plant wheat. Domestic
wheat production has a very high degree of variability [1]. This instability of production
makes it essential to introduce new techniques to enhance planting wheat.

The Project “Enhancing Food Security in Arab Countries” comes to enhance food security
and focuses primarily on improving wheat production and yield in wheat-based agricultural
systems. It introduced full package which contains zero tillage, new varieties of wheat seed,
adding fertilizer, using the combine, and using herbicides.

It is important to demonstrate to farmers that the technical and agronomic aspects are
directly related to the management and economic ones and, therefore, any technical and
agronomic improvement obtained by using the full package need to be quantified in
monetary and economic terms.

The determinants of new technology adoption are the benefits received by the user and the
costs of adoption. In many cases these benefits are simply the difference in profits when a
firm shifts from an older technology to a newer. In the case of farmers, of course, the
benefits are the increased utility from the new technology.

Erensten, et al. [2] done a research about the adoption and impacts of zero-tillage in the rice
wheat zone of irrigated Haryana. Results showed that the ZT-induced yield enhancement
and cost savings provide a much needed boost to the returns to and competitiveness of
wheat cultivation. The net revenue from ZT plots is significantly higher than that achieved in
conventional plots.

Another research done by Tripathi and others [3], to compare the economics of wheat
production in Haryana with zero tillage and conventional methods and assessed the
contribution of technology and inputs to the increased productivity due to zero tillage (ZT).
Results showed that the net income has been found higher in ZT method, mainly due to
lower cost of production compared to that in conventional method. The study has observed
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that ZT technology has potential to provide additional income to farmers and help in
conservation of scarce resources.

The adoption of zero tillage improved soil fertility by reversing decades of soil degradation
[4]. Zero tillage is an innovation package contains: management practices, herbicide,
equipment (i.e., no-till drills and air seeder), and crop varieties, so the project introduced the
full package to increase the income of farmers to enhance their livelihood.

Zero tillage innovation was introduced as an alternative to traditional tillage to combat soll
degradation and to promote agricultural sustainability. The slow and lack of adoption of
sustainable practices, especially in developing countries, call for additional research to better
understand the local constraints to innovation adoption and to modify practices to better suit
local conditions. In the case of zero tillage adoption, superior economic conditions, and
social interactions allowed this technology to spread on the world [5] but only 4% of targeted
farmers adopted zero tillage.

Yirga, [6], conducted a study in two woredas, Addis Alem and Wolmera of Ethiopia, to
investigate the level of farmers' awareness and adoption of recommended and
demonstrated technologies. The Probit and Tobit regression models were used for this study
and the results indicated that the perceived profitability of the new wheat technologies and
the timely availability of fertilizer and herbicide had the most significant effect on farmers'
decisions to adopt. Distance of respondents' homes from extension centers also influenced
the probability of adopting improved wheat variety, as well as the intensity of fertilizer and
herbicide use. This suggests that improved production packages have been extensively
diffused so that the knowledge of the benefits of using the new technologies is widespread.
Moreover, extension efforts and input availability are most crucial in influencing adoption.

McMullan [7], wrote about IFPRI evaluation of a new wheat package rollout in Ethiopia and
explained “what makes the package different is that it promotes optimal use of inputs and
best agronomic practices to farmers.” The package includes recommendations for fertilizer
application rates, use of certified improved seeds at a reduced seed rate, and planting in
rows instead of scattering seeds by hand. Using a reduced-seed rate through row planting
is a major piece of the package. However, farmers were convinced that 50kilograms of seed
per hectare was not enough because they traditionally use 75kg per half hector.

This research comes for the purpose of socioeconomic characterization of the selected
communities and to assess the adoption of the full package.

2. METHODOLOGY

A socio-economic survey was conducted to characterize the livelihood of farmers in term of
their assets and opportunities. The study also explored socio economic conditions of farmers
to evaluate the impacts of the full package. From the selected sites, 50 farmers were
personally interviewed in Irbid governorate, namely in two districts, they are Bani kenanah,
and Qasabet Irbid. Those farmers were the whole sample that is working with the project of
“Enhancing Food Security in Arab Countries”.

Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis was also used to

provide a framework for potential solutions (opportunities) and threats, and analysis of the
full package (FP).
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Garrett ranking was applied to rank a set of factors in adopting the FP as perceived by the
sample respondents based on certain criteria. The order of the merit assigned by the
respondents is converted into scores by using the formula given by Garrett and wood
worth [8].

100 (Rij— 0.5)
Per cent position =
Nj
Where,

Rij = Rank given for Ith factor by j th individual
Nj = Number of factors ranked by ith individual

3. RESULTS AND DISCUSSION

3.1 Community Characterization

3.1.1 Climate

Jordan is part of Mediterranean and Arid zone climate. Mediterranean climate dominate in
north and west regions, while arid climate dominates in the rest part of Jordan, whereas the
semi humid climate is dominate in the selected areas and the rainfall ranged between 300-
500mm [9].

3.1.2 Crop production

The major planted crops in the selected sites were barley, wheat, vetch, in addition to olive
trees. Results shows that about 42% of the sample planted barley in addition to wheat, the
average planted area is 6.6ha, and 20% planted vetch crop in addition to wheat, the average
planted area is 3.5ha. Only 8% of farmers planted lentils in addition to wheat, the average
planted area is 1.7ha.

3.1.3 Wheat variety

Farmers mentioned that they used to plant Hourani variety from early ago until nowadays
because it is tolerant to drought as 23% of farmers mentioned, and it is available in the
Jordanian Cooperative Corporation. About 32% mentioned that they plant this variety
because it gives high production of seed and hay. About 57% of farmers plant Sham variety
because it gives high production of seed and hay.

Previous research in Jordan proved that three varieties namely: Haurani 27, ACSAD 65 and
Al-Samra could be considered as salt tolerant and accordingly they are suitable for durum
wheat improvement. Furthermore, Sham 1 had the highest ability to germinate at high
salinity level indicating that it has a genetic potential for salt tolerance [10].

Extension agents of the National Center for Agricultural Research and Extension (NCARE)
provide farmers with improved varieties such as ACSAD, Dir-Alla, and they started to plant
these varieties and they are now aware that these varieties give high productivity of seed
and hay. About 74% plant ACSAD because it gives high production of seed and hay. About
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67% of farmers plant Um-Qais because it gives high production of seed and hay. About 50%
of farmers plant Dir-Alla because it is suitable to this area.

ACSAD variety gives the highest productivity of seed, and Hourani variety gives the highest
productivity of hay. Previous research showed that also that ACSAD-176 produced the
highest grain yield and that seems to be associated with higher number of kernels/spike [11].

Previous studies showed that yield increases (15-70%) have been achieved by resource-
poor farmers over the existing varieties through the adoption of new varieties and new
resource conservation technologies (RCTs). The farmers have also made substantial cost
savings and achieved higher yields through resource-conserving agronomic techniques such
as zero till [12].

3.1.4 Seeds sources and seed rate

The seed rate is different between farmers; some farmers add 120kg ha® of seeds as
recommended by researchers and extension agents of NCARE, but the majority prefers to
add 150-200kg ha™ as their grand fathers did. The range was between 100-250kg ha™, the
average quantity of seeds was 160kg ha™.

Previous research about seed rate proved that increasing seed rate from 25 kg/ha to 125
kg/ha will increase the wheat yield from 4081kg/ha to 5574kg/ha [13]. Although farmers
continue to experience low yields in wheat production, research based results are promising
with high more than 2.5-6tons per hectare are achievable if technologies were developed to
increase wheat productivity through breeding of high yielding varieties and improved
agronomic packages [14].

About 90% of farmers depend on the Jordanian Cooperative Corporation (JCC) to get seed,
which costs US $563 ton™, because it provides farmers with improved quality and
guaranteed seeds as mentioned by 40% of farmers, and they purchase some local seed
varieties from the other farmers as mentioned by 2% of farmers because it is tested. About
20% of farmers leave part of their production for seed purposes after succession in one
season, and they also store a few amount of wheat production for home consumption.

Results of previous research about wheat seed production showed that farmers can save
their own seed for planting for quite a long period of time once they have purchased seed of
the new variety. Few farmers are willing to spend more money to purchase improved seed of
wheat. On average, wheat farmers typically purchase a relatively small amount of improved
seed [13].

3.2 Livelihood Characterization

3.2.1 Family Member

The average number of family was 9 members which indicated that it is a large family, and
farmers like to increase the number of family members in order to help them in plant and
livestock activities.

Farmer’s age ranged from 30years to 84years with an average of 56years old. About 78% of
farmers are less than 70years old, and 36% are from 30years to 49years old.
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3.2.2 Educational Level

Regarding to farmer’'s educational level, results showed that 48% of farmers have finished
high school, and 34% have higher education.

Regarding to son’s educational level, results showed that 48% of males and 50% of females
have finished higher education (Diploma, BsC, High education).

3.2.3 Number of male and female working in the farm

The farm activities were done mainly by men, about 74% of farmers mentioned that there is
at least one male of the family members is working in the farm. Only about 26% of farmers
mentioned that sons don't help in plant production, and about 64% of farmers mentioned that
daughters don't help in plant production. The reason is because they are educated and they
are not willing to work in agricultural activities or they are working in other jobs outside
agricultural activities.

3.2.4 Role of Women in agriculture

Regarding to women participation, results showed that about 28% of women participated in
plant activities, and 24% of them participated in milking and dairy processing activities.

3.3 Land Tenure

3.3.1 Land Ownership

Privately owned, rented, and partner land tenure were found in the surveyed community.
Results showed that %76 of the respondents own land, the owned area is between 0.3ha
and 22ha. About 48% of the respondents rent land, the rented area is between 1.5ha and
100 ha. About 8% of the respondents share land, the shared area is between 1 ha and 10
ha with an average of 4.0ha.

3.3.2 Crop Rotation

About 70% of respondents mentioned that they follow a double crop rotation, and 24%
mentioned that they follow a triple crop rotation.

Previous studies proved that benefits of rotational cropping include breaking weed, disease
and insect pest cycles; diversification to spread risk; different root systems to loosen
compaction; possible nitrogen benefit from including a legume; and increased yields from the
"rotation effect,” even if the rotation does not include legumes. Including a summer annual
that is not double-cropped also provides time between wheat harvest one year and planting
the following spring, thus building up or banking soil moisture [15].

3.3.3 The previous crop before wheat

About 44% of farmers leave their lands without planting for one year before planting wheat,
and 44% mentioned that they plant summer crops before planting wheat. Results of previous
research indicated that large fields where corn was planted one year previous to wheat with
minimum or no tillage had the highest values [16].
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3.4 Farmer's Income Sources

The percentage of farmers who are depending on plant production source between (1-25 %)
was 48%, and 44% are depending mainly on the off-farm income.

Regarding to credits, results showed that there are only 10% of farmers took loan from
different sources. The average amount of the loan was US $2113.

3.5 Farmers’ Practices

3.5.1 Farming method

There is about 32% of the sample adopted the full package, and 22% adopted the new
verities, the rest are not participating in the project.

About 84% of farmers mentioned that they use seed driller for planting wheat, but 16% of
farmers are still broadcasting their land by hand. Previous studies indicated that as much as
60% of the final yield potential for a wheat crop is determined at planting. Seeding too thinly,
using poor quality seed, and uneven stands result in end of season yield losses that cannot
usually be overcome [17].

About 80% of farmers mentioned that they plow their fields before planting wheat, but 20%
of farmers mentioned that they use zero tillage.

Regarding to sowing date, farmers mentioned that they plant wheat during November and
December each year after the first rainfall.

3.5.2 Labor

About 48% of farmers mentioned that they hired labor, but 52% mentioned that they don’t
hire labor because there is at least one member of the family is working in the farm.

3.5.3 Fertilizers

Farmers don't do soil analysis before adding fertilizers, 90% of farmers used to add manure
and chemical fertilizer. Previous studies showed that fertilizer use can have substantial
returns, even in the absence of any changes in other farming practices [18]. And the
management practices that provide an adequate, but not excessive, supply of plant nutrients
are essential for optimal yields of high quality winter wheat [19].

Only 4% of farmers added manure (organic) fertilizer and 70% of farmers added chemical
fertilizers before agriculture as complex fertilizer in different ranges. And 14% of farmers
added both organic and chemical fertilizers.

3.5.4 Weed control

The application of herbicides was done by 74% of farmers, and 26% of farmers mentioned
that they don’t apply herbicides because of the high cost of herbicides or because there are
no weeds noticed in their fields.
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Recent annual increases in wheat yields in Pakistan have been attributed to increased use
of herbicides [20,21].

3.6 Garrett Ranking

Garrett ranking showed that there are new techniques have been adopted by the farmers.
90% of farmers mentioned that using seeders is one of the main newly adopted techniques
for these reasons: good distribution of seed, profit increase with the increase in production,
reduced seed rate, and saving in time and money (less number of workers).

Zero tillage is also one of the main newly adopted techniques as mentioned by 24% of
farmers for these reasons: good distribution of seed, profit increase, and saving time and
money (less number of workers).

Studies in India suggest that adopting farmers for zero tillage can boost their income by
US$97 per hectare of land, and increase annual income by US$180 -$340. Zero tillage has
increased wheat yields by 5-7% for Indian farmers [22,23].

86% of farmers mentioned that they add fertilizer for these reasons: profit increase, and it
enhances the growth of the plant.

And 70% of farmers mentioned that they use herbicides for these reasons: profit increase,
increase in the productivity, and weed reduction.

Weeds competition with wheat is a key point in yield reduction [24,25]. A considerable
amount of research has been undertaken to estimate wheat production losses due to weeds.
In 1997 it was estimated that the adoption of crop protection pesticides for controlling weeds,
diseases and insects on wheat would increase Kazakhstan’s wheat yield by an average of
0.15t/ha or 23% on average [26].

In the Ukraine in 1997, it was estimated that 13.6 million tons of wheat (27%) were lost due
to weeds, insects and diseases: insects (8%), weeds (10.5%), and diseases (8.5%) [27].

On an average of three years post emergence herbicide applications increased wheat grain
yield by 59, 64, and 67% as compared to the unweeded control, respectively [28]. Another
research proved that the post emergence application of herbicides significantly increased the
yield attributes as well as reduced the weed density [29].

Uncontrolled weeds have been identified as the main cause of low wheat yields in India and
have been reported to reduce wheat yields by 25-30% [30].

Regarding to seeding rate, there are about 80% of farmers mentioned that they have
reduced the seeding rate for these reasons: profit increase, and increase in the productivity.

76% of farmers mentioned that they adopted the use of fertilizer schedule for these reasons:
profit increase, time and money saving, and increase in the growth of the plant.

Regarding to the use of improved variety, there are about 84% of farmers mentioned that

they have planted the improved variety for these reasons: profit increase, increase in the
productivity, and tolerant to water stress.
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Only 14% of farmers used combine because it saves time and money, and increases the
profit but it is not available at the requested time.

Garrett Ranking was applied also to rank the technologies according to its importance.
Accordingly, the top priority was given by the respondents for seeder use, followed by others
which are: adding fertilizer and fertilizer schedule, the using of herbicides, the use of
improved variety, seed rate, combine, and the use of no-till seeder.

The use of the different techniques is easy and available according to farmers, but Ministry
of Agriculture (MoA) and NCARE should enhance their role regarding to the awareness of
farmers regarding the full package and its benefit.

3.7 Swot Analysis

The new adopted techniques save time as mentioned by all farmers, 92% of farmers pointed
out that the new techniques allowed for planting earlier, and 90% of farmers mentioned that
it reduced weed in their farms, 80% of farmers mentioned that the new techniques reduced
the labor cost. About 49% of farmers mentioned that these techniques increased the
production as well as the profit, and 56% of farmers increased the planting areas after
launching the project.

About 68% of farmers mentioned that they are reluctant to apply the new technologies and
methods because of the high cost, and about 60% of farmers mentioned that machines
couldn’t be available on time, and 66% said that there is difficulty in using these machines in
sloppy areas. Only 20% of farmers complained that they don't have the improved variety.

About 23% of farmers mentioned that they would like to apply the new technologies and
methods to increase the quantity and quality of production, and about 16% of farmers
mentioned that there is opportunity to increase the planted area, and 9% said that using
these machines will save time and effort.

About 43% of farmers mentioned that there is no problem in applying the new technologies
and methods, but 22% said that they are reluctant to apply the new technologies and
methods because machines couldn’t be available on time and 9% said that there is difficulty
in applying the new technologies and methods because of the raising in input prices
(pesticides, fertilizers, seed). Box 1.

3.8 Marketing

Farmers mentioned that they have three marketing options; authorized marketing centers,
intermediaries for sale, and personal marketing. About 33% of farmers take the role of
marketing their production by themselves, because they can get direct financial benefits,
easier for sale, and the farmer can decide the price and save the good quality for the next
season. But 6% of farmers depend on Intermediaries for marketing their production because
they can get direct financial benefits and easier for sale from their point of view.

About 61% of farmers depend on authorized marketing centers (Ministry of Trade and
Industry, Jordanian Cooperative Corporation) for these reasons: easier for sale, and reduces
the time and labor. But there are some problems face those farmers: seed examination, late
payment for grains, and fluctuating prices.
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Box 1. SWOT analysis for the full package

Strengths Weaknesses

e Savetime « Don't found machines at requested
e Increase in production and profit time

* Reduce seed rate * Don't have the improved variety

* Reduce the cost « Difficulty use in sloppy areas

e Reduce weed » High prices of some technologies

* Reduce the labor cost
* Increase planting area
e Add fertilizer according to the quantity and

type
e Planting in suitable time
Opportu nities Threats
« National Center for Agricultural Research ¢ Lack of mechanisms at the
and Extension appropriate time
e The private sector « Raising input prices (pesticides,
* Increasing in quantity and quality of fertilizers, seed)
production e The high cost of manpower
* The provision of manpower » Cost of pesticides and weed control
* Increase the area planted * Lack of improved seeds
e keep up with technology « Higher prices of renting farmland

* Cost Reduction

* Increased income

e The development of improved varieties
* Reduce the seed rate

3.9 Costs and Returns of Wheat

The objective of this section is to estimate the costs and returns of wheat production after
applying the full package. Data used for the analysis were collected through a well-
structured questionnaire and personal interview on the plant units, costs and revenue items
in the farm.

The net return for wheat enterprise is estimated at US $1105ha™, the increased in farmer
income was come not only due to higher yields but also as a result of less inputs costs. The
total variable costs are estimated at US $838ha™ with total fixed cost at US $ 770ha™. The
total cost of wheat is estimated at US $1608ha™ and the total return is estimated at US $
2394ha™ (Table 1). The highest variable cost was the cost of labor followed by the cost of
harvesting by combine. Regarding to the fixed cost, the cost of land rent was the highest
followed by the cost of seed. As seed and fertilizer costs are a high percentage of revenue,
management focus on these two items will pay good dividends. Land and machinery costs
are also key cost items.
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Table 1. Average net return and cost of production of wheat for one hectare

Activity Unit Quantity  Price US$ Total
Wheat grains Kg 2500 0.563 1408
Straw Kg 3500 0.282 987
Total Return uUss$ 2395
Variable Cost 837.1
Mechanical plowing US$ ha™ 74
Weeding Us$ 14
Herbicides Us$ 28
Pesticides Us$ 14
Spraying Machine Us$ 20
Fertilizer Kg 100 0.98 98
Spreading Us$ 11.8
Harvesting (by combine) Us$ 119
Labor for Harvesting Uss$ 94.4
Urea uUss$ 73.8
Bags no. 120 0.14 16.8
Transportation USs$ 70
Labor uss$ 126.8
Interest on operational cost 76
Fixed Cost US$ ha™ 769.6
Seeds kg 169 0.56 94.6
Depreciation US$ 42
Land Rent US$ ha™ 563
Interest on capital cost US$ 70
Total Cost uUss$ 1606.7
Net return UsS$ 788.3

Source: Calculated by the researcher from the data of research sample

3.10 Wheat Cultivation Constraints and Suggestions

A question about what are the obstacles and difficulties in wheat cultivation, the answers
were varied: limited access to machinery, erratic of rainfall, rising costs of production inputs,
high labor wages, and land fragmentation.

Farmers suggested some ideas to solve these problems such as:

l. providing agriculture machines at encouraging prices,
Il. governmental incentives and support for farmers,
M. providing farmers with improved varieties (tolerant drought),
V. providing seeds at encouraging prices,
V. buying yield at encouraging prices,
VI. Activation of Agricultural Extension,

4. CONCLUSION AND RECOMMENDATION

The project disseminated to farmers new agricultural practices, technology, and high yielding
varieties. The results show that transferring the new technology to all farmers is very
important and will be very helpful in food security issues. For example, by implementing only
the full package of integrated cropping practices in farmer’s fields, wheat grain yield was
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raised to more than 76% comparing with traditional methods. Not only the yield can be
increased by the new technology but also the income of the farmers, this was obviously
appeared when applying zero tillage.

In some demonstrations farmer income was increased to more than US $ 610 when applying
zero tillage. The project introduces a number of improved varieties to the farmers in the
target site. Availability of such varieties with good quantity among farmers will enhance the
spread and adoption of these varieties and will add to the efforts of food security in the
country.

The net return for wheat enterprise is estimated at US$ 788ha™, the total variable costs are
estimated at US$ 837.1ha™ with total fixed cost at US$ 769.6ha™. The total cost of wheat is
estimated at US$1606.7ha™ and the total return is estimated at US$ 2395ha™.

The highest variable cost was the cost of labor followed by the cost of harvesting by
combine. Regarding to the fixed cost, the cost of land rent was the highest followed by the
cost of seed.

The cost can be reduced through reducing seed rate, using the harvesting combine from the
MoA instead of renting high cost private combines, and reducing the labor cost.

The recommended and promising technologies proved to be an appropriate and effective
method that can be used in Jordan to increase both wheat yield and farmers income and
therefore contribute to food security. Based on this study, it was shown that the farmers
need support to continue farming their land successfully. The best way to support them is to
provide them with the more practical incentives in the form of: improved varieties seed
supply, accesses to machinery especially the zero till seeder, field learning of farming
technology including herbicides for weed control. These incentives must be also combined
with increasing the public awareness of the improved crop managements and varieties
among the farming community and the stakeholders.

COMPETING INTERESTS
Author has declared that no competing interests exist.

REFERENCES

1. Al-Karablieh, Emad K, Salman Amer Z, Fisher Franklin M. Forecasting wheat
production: The case of the Irbid region of Jordan, Quarterly journal of international
agriculture.- Frankfurt, M: DLG-Verl. 2002;41(3):191-206. ISSN 0049-8599, ZDB-ID
2249959.

2. Erensten, Olaf, Malk RK, Sher Sngh. Adoption and Impacts of Zero-Tillage in the Rice
Wheat Zone of Irrigated Haryana, India, Research Paper, CIMMYT and the Rice-
Wheat Consortium for the Indo-Gangetic Plains CG Block, NASC Complex, DPS
Marg, Pusa Campus, New Delhi-110012, INDIA; 2007.

3. Tripathi RS, Raju R, Thimmappa K. Impact of Zero Tillage on Economics of Wheat
Production in Haryana, Agricultural Economics Research Review. 2013p;26
(No.1):101-108.

4. International Food Policy Research Institute (IFPRI). The case of zero-tillage
technology in Argentina; 2009.

616



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Al Hiary; AJAEES, Article no. AJAEES.2014.6.012

Awada, Lana, Factors Affecting the Adoption of Zero Tillage, Innovation on the
Canadian Prairies, Department of Bioresource PBE, University of Saskatchewan;
2013.

Yirga C, Shapiro Bl, Demeke M. Factors influencing adoption of new wheat techniques
in Wolmera and Addis Alem areas of Ethiopia, Ethiopian Journal of Agricultural
Economics. 1996;1(1):63-84.

McMullan, Sarah, IFPRI evaluates a new wheat package rollout in Ethiopia,
International Food Policy Research Institute; 2014.

K. Palanisami, et.al, 1999, Farmers Participation in Irrigation Management:
Sociological Approaches and Tools, TNAU, Coimbatore, India.

Bickerton , lan J. Jordan, Encyclopaedia Britannica; 2014.

Available: http://www.britannica.com

Abdel-Ghani AH. Response of Wheat Varieties from Semi-arid Regions of Jordan to
Salt Stress, Journal of Agronomy and Crop Science. 2009;195(1):55-65.
Abdul-Rahman Moayad S. A Comparison of Forage and Grain Production of Triticale
with Wheat and Barley Cultivars Under Dryland Conditions in Jordan, Dirasat:
Agricultural Sciences. 2005;32:1.

Ferrara, Ortiz- G, Joshi AK, Chand R, Bhatta MR, Mudwari A, Thapa DB, Sufian
MA, Saikia TP, Chatrath R, Witcombe JR, Virk DS, Sharma RC. Partnering with
farmers to accelerate adoption of new technologies in South Asia to improve wheat
productivity, Euphytica . 2007;157(3):399-407.

Gastel AJG. van, Zewdie Bishaw, Gregg BR. Wheat seed production, FAO Corporate
Document Repository; 1998.

Muasya RM, Mwakha E, Othieno CO, Okalebo JR, 1997. Initial Wheat response to low
and high rates of phosphate fortified compost in a Kenyan Ferrasol. Proceedings of
the 5th Kenya Agricultural Research Institute Scientific Conference, Nairobi. 1996;447-
459.

Johnson Jim. Crop Rotation and Alternatives to Wheat, The Samuel Roberts Noble
Foundation; 2009.

Schaafsma AW, Tamburic-llincic L, Hooker DC. Effect of previous crop, tillage, field
size, adjacent crop, and sampling direction on airborne propagules of Gibberella
zeae/Fusarium graminearum , fusarium head blight severity, and deoxynivalenol
accumulation in winter wheat , Can. J. Plant Pathol. 2005;27.

Thomason, Wade, Planting Wheat: Seeding Rates and Calibration, Crop and Soil
Environmental News, Virginia Cooperative Extension; 2004.

Duflo, Esther, Michael Kremer, Jonathan Robinson. How High Are Rates of Return to
Fertilizer? Evidence from Field Experiments in Kenya. American Economic Review.
2008;98(2):482-88.

Hergert, Gary W, Timothy M, Shaver. Fertilizing Winter Wheat, University of
Nebraska—Lincoln cooperating. 2009;EC143.

Farrukh, Asif. Pakistan Grain and Feed Wheat Update: MY 2001/02 Final Wheat
Production. USDA Foreign Agricultural Service GAIN Report#PK ;2002.

Farrukh, Asif. Pakistan Grain and Feed Annual 2004. USDA Foreign Agricultural
Service GAIN Report Number: PK4002; 2004.

Erenstein O. Leaving the plow behind: Zero-tillage rice - wheat cultivation in the Indo -
Gangetic Plains; 2009.

Spielman DJ, Pandya - Lorch R. (eds.) Millions fed: Proven successes in agricultural
development , IFPRI: Washington DC; 2009.

Zand E, Baghestani MA, Shimi P. Weed control in wheat fields of Iran. In- Proceedings
of the First International Congress of Wheat, Tehran, Iran. 2003;419-450.

617



25.

26.

27.

28.

29.

30.

Al Hiary; AJAEES, Article no. AJAEES.2014.6.012

Waheed A, Qureshi R, Jakhar GS, Tareen H, Weed community dynamics in wheat
crop of District Rahim Yar Khan, Pakistan. Pak. J. Bot. 2009;41:247-254.

Sigarev MI, Grain marketing in Kazakstan. Spring Wheat in Kazakstan: Current
Status and Future Directions. Proceedings of the Kazakstan-CIMMYT Conference.
Shortandy, Akmola, Kazakstan; 1997.

Seal KB, Baranowski M, Communication to the editor economic use of pesticides in
the Ukraine. Pest Management Science. 2000;56:475-476.

Walia U.S, et al., Performance of ready mix formulation of fenoxaprop+ metribu zin for
the control of grass and broadleaf weeds in wheat, Indian J. Weed Sci.
2011;43[1,2]:41-43.

Shehzad, Muhammad Asif, Munawar Igbal , Muhammad Arif, Niaz Ahmed and
Ahsan Areeb. Weed control and wheat (Triticum Aestivum L.) yield under application
of different postemergence herbicides, International Research Journal of Agricultural
Science and Soil Science. 2012;2(4):133-141. (ISSN: 2251-0044)

Banga RS et al. Bioefficacy of flufecacet and sulfosulfuron alone and in combination
against weed flora in wheat, Indian J Weed Sci. 2003;35(3):179-182.

© 2014 Hiary ; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history.php?iid=566&id=25&aid=5154

618



