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ABSTRACT
Farmer participation is a new approach to barley breeding in Jordan, besides the conventional barley-breeding
program. One cycle of decentralized participatory selection was conducted in eight locations in Jordan. These were:
Khanasri, Ramtha East, Ramtha West, Ghweir (Station), Ghwair (Field), Rabba, Muaqure and Mohay. A set of 200
barley entries was planted during November 19-26/2002 in seven host farmers’ fields and in one Research station.
These entries included fixed lines and segregating populations, in addition to two checks; one improved six-row
released variety “Rum”, and a local check unreplicated in one research station and in the seven fields of host
farmers. In each location, the plots were arranged in Incomplete Blocks Design of ten plots each, and the layout was
ten rows and twenty columns. This allowed both an Incomplete Block Design analysis as well as a bi-dimensional
spatial analysis. The local check yielded more than the improved variety Rum in 5 locations, but less in 2 locations.
However, the differences were not significant. In four of six villages there were several lines outyielding the local
check. There were large entries x locations interaction effects that were more than four times larger than entries
effect. This confirms that the classification of entries varies greatly with the location. There were large differences
between the correlation coefficients both between locations and within locations. Both breeders and the farmers
generally selected for taller plants. However, in Ghwair there was no relation between the farmer’s or the breeder’s
score and plant height, while in Rabba the breeders selected tall plants and the farmers selected short plants. The
correlation coefficients between the breeder’s scores and grain yield and biological yield were not always
significant, and were often lower than those relative to the farmer’s scores. Kernel weight was much more important
as selection criterion for the farmer than for the breeder, and more important than spike length, which was strongly
correlated with farmer’s score in Mohai and Ramtha. Eventually, the correlation coefficients between farmer’s and
breeder’s scores varied from highly positive and significant, such as in Khanasri, Mohai, and Ramtha, to non
significant such as in Gwheer and Rabba. During this first cycle of selection, farmers show a modest preference for
two row types, which increased their frequency from 70.7% in original population to 74% among the selected
entries, and a strong preference for white-seeded types which increased from about 66% to 83%, while the
frequency of the black seeded types was reduced in half.
KEYWORDS: barley, Hordeum vulgare, genotype by environment interaction, farmer participation,
participatory plant breeding.

low soil fertility levels and moisture stress conditions
where wheat performs poorly or fails to survive. During
the period 1990 to 2003, the average harvested area of
barley in Jordan was 57 thousand ha. The average
productivity was about 880kg/ha, while the average
productivity in major regions of the world was about
2650 kg/ha. Therefore, research is needed to increase the
productivity of barley per unit area in Jordan. Improving
agricultural practices and the genetic make-up of plants

INTRODUCTION
Barley (Horduem vulgare L) is a widely adapted and
important cereal crop. In the dry areas, it grows under
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could increase this productivity (Shakhatreh et al., 2001).
Participatory Crop Improvement (PCI) stated in the
past decade as an alternative plant breeding approach for
developing countries in response to the recognition that
conventional breeding of the formal sector institutions
(Formal Crop Improvement, FCI) had brought little
significant crop improvement to Resource–poor farmers
in marginal and harsh environment (Almekinders and
Elings, 2001; Ceccarelli et al., 2000). The main reason
for this, is the fact that formal plant breeding in
developing countries is conducted in favorable high-input
environments (Ceccarelli and Grando, 1991; Shakhatreh
et al., 2001). Farmers' participation in the technology
development as well as in plant breeding is neither new
nor revolutionary. Many years ago women and men have
been molding the phenotype of hundreds of plant species
(Duvic, 1996).
Participatory Varietals Selection (PVS), defined as
farmer can make their choices among final or nearly final
stages of crop improvement program, a process now
becoming more important in international crop
improvement program (Witcome et al., 1999), on the
other hand, Participatory Plant Breeding (PPB) shears the
responsibility of selection with the end users at early
stages (when the amount of genetic variability is at the
maximum) (Ceccarelli et al., 2000).
Low-rainfall areas of Jordan are characterized by a high
variation from year to year. Therefore, almost half of the
area where barley is grown is a high-risk area where crop
failures are common and they affect resource-poor farmers
who have little or no other options. Consequently, the
development of barley genotypes that have greater ability
to produce substantially higher yield in the presence of
drought stress is the most economic solution.
This paper compares farmer’s and breeder’s selection
on farmer fields using a considerable number of
genotypes within a range of environments, most of which
are stressful and unfavorable for high yields.
Materials and Methods
The Target Areas
The research area is the north, central and south part
of Jordan, which receives between 350mm (in Rabba)
and 150mm (in Mohai) of rain. The characteristics of the
locations are: Mohai: 45km south east of the Al-Karak
province, with an average annual rainfall of (130150mm). Rabba: 130km south of Amman, with an
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average annual rainfall of (340mm). Ghweer: 150 km
south of Amman, with an average of rainfall of (280mm).
Muwaqar: 50km south east of Amman, in the arid areas,
with an average annual rainfall of (150mm). Ramtha:
100km north of Amman, with an average of annual
rainfall of (225mm).
The Breeding Material and Experimental Design
Two hundred entries (both segregating populations and
fixed lines) were planted at each of the farmer’s field (host
farmers) and in the research station (Ghweir station) in
November 19, 2001. The seeds tested in this study were
provided by ICARDA. The entries included 179 test
genotypes and two checks (Rum and the local check). The
local check was a landrace and the host farmers supplied
its seed. In each trial, Rum was repeated 11 times and the
local check 10. However, while Rum was repeated in all
locations, the local check varied with the locations. Plot
size was 10m2 (8rows X 0.25m apart X 5m long). The
trials were unreplicated with a different randomization at
each location, except East and West Ramtha. The 200 plots
were arranged in incomplete blocks of ten plots each, and
the layout was ten rows and twenty columns. This allowed
both an incomplete block analysis as well as a bidimensional analysis. In each trial, the scientists recorded
the following data: plant height (ph) in cm, spike length
(sp) in cm, grain yield (gyld), total biomass (byld) and
straw yield (syld), all in kg/ha, harvest index (hi) as ratio
gyld/byld, and 1000 kernel weight (kw) in g. The data
were subjected to different types of analysis. Firstly, the
data were analyzed with a GENSTAT program for spatial
analysis of un-replicated trials in which the response of the
checks provides the basis for modeling the spatial
variability in the field and to adjust the genotypes'
performance. The efficiency of the various spatial models
is compared against the completely randomized design.
For each variable, nine models are fitted (Table1); the
selection of the best model is based on comparing Akaike
Information Criterion (AIC) values in terms of deviance of
the model. The model selection is done assuming the
genotype effects as fixed. In this case, we compute the
BLUEs (Best Line Unbiased Estimated) of the genotype
effects. For the selected model, the genotypes are then
assumed as random effects, and the BLUPs (Best Line
Unbiased Predicted) and heritability are computed. In
Table (1), AR stands for first order auto-regressive error in
column number (i.e. along rows) and ARAR for first order
auto-regressive errors in column number and in row
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small kernels. The local check (i.e. the local landrace)
yielded higher than the improved variety Rum in 5
locations, but less in the two locations, Mohai and
Ramtha East with the lowest grain yield (Table 3).
However, the differences were not significant. In four of
the six villages there were several lines outyielding the
local check, and in those locations where Rum outyielded
the local check, there were several lines out yielding the
best check. The heritability of grain yield was very low in
Ramtha West and low in Ghweer; similarly, the
heritability of biomass yield was very low in Khanasri.
The genetic correlations between grain yield measured in
different locations (Table 4) were not significant, except
the one between the research station and the Farmer's
field at Ghweer location.
There were large entries x locations interaction effects
(Table 5). They were more than four folds larger than that
of the entries effects. This confirms that the classification
of entries varies greatly with the location, as already
suggested by the correlation coefficients. There were
large differences between the correlation coefficients
both between locations and within locations (Table 6).
Both the breeders and the farmers generally selected for
taller plants. However, in Ghweer there was no relation
between the farmers’ or the breeders’ score for the plant
height, while in Rabba the breeders selected tall plants
and the farmers selected for short plants. Farmers’ scores
were always significantly correlated with both grain yield
and biomass yield, with the only exception of biomass
yield in Mohai. The correlation coefficients between the
breeders’ scores and grain yield and biological yield were
not always significant, and were often lower than those
related to the farmers’ scores. The correlation coefficients
with straw yield were similar to those with biomass yield.
Kernel weight was much more important as selection
criterion for the farmers than for the breeder, and more
important than spike length, which was strongly
correlated with farmers’ scores in Mohai and Ramtha.
Eventually, the correlation coefficients between farmers’
and breeders’ scores varied from highly positive and
significant, such as in Khanasri, Mohai and Ramtha, to
non-significant such as in Ghweer and Rabba.
In conclusion, farmers were more efficient than
breeders for selecting certain traits that are more desirable
for them at each location. Whereas breeders were also
more efficient than farmers for certain traits. Therefore,
combining the knowledge of farmers and the science of
breeders and allowing the farmers to express their

number; L stands for the fixed linear trend fitted in column
number. The Wald test was used to test statistical
significance of the linear trend in column number. Where
linear trend was not significant at 5% level, the best of the
models 1-3 was selected; otherwise, the best of models 4-9
was selected.
The BLUPs, which are the genotypic values to be
used for selection, were then used to calculate the
correlation coefficients (r) between traits at the same
location, as well as between grain yields across different
locations. Because a different randomization was used at
each location, there are actually estimates of genetic
correlation coefficients. Eventually, the BLUPs for grain
yield were used to calculate genotype by environments
interaction using a combination of clustering and
ordination procedures that consist in clustering both
genotypes and environments into groups, two-way
analysis of variance, the calculation of the percentage
between genotype group × between environment group
sums of squares retained for different grouping levels,
and eventually using biplots to represent the information
contained in G × E tables in a two or three dimensional
graph. The interpretation of the biplot is given by
Kroonenberg (1995). This analysis was done using the
software package GEBEI (Watson et al., 1996) on the
environment-standardized BLUPs.
Results and Discussion
The total amount of rainfall varied from 276 mm in
Rabba to 115 mm in Muwaqar (Figure 1). Because of the
limited rainfall there was no grain yield in Khanasri. In
Muwaqar the effects of the low rainfall were made worse
by the soil characteristics (fine silty, mixed, thermic,
typic calciorthid). Generally, this location is characterized
by weak vegetative cover, soil surface of high silt
content, strong surface crust, low organic matter and
weak aggregate stability. The combination of poor soil
and low rainfall caused very poor establishment and the
trial was discontinued. Also, the low rainfall in Khanasri
caused crop failure. So, only plant height and biomass
yields were measured.
Means of yield were generally low, ranging from
about 69 kg/ha in Ramtha East to about 913 kg/ha in
Rabba, where the crop suffered from late drought
conditions (Table 2). The intensity of the drought stress,
which affected the crop, is also indicated by the low
harvest index, (less than 0.3), short plant height and the
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freedom on choosing and selection of genotypes suitable
for their own locations will be the first step towards the
participatory plant breeding in Jordan. Eventually, there
is nothing to lose with the participation of farmers in
selection practices. In the contrary, benefits will be high
for both the farmers and breeders.
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Table 1: List of models used to describe spatial variability and analysis.
Random terms and Spatial
Fixed linear trend
Abbreviation
errors(*)
No spatial errors (Id)
CrdId
AR
CrdAR
ARAR
CrdARAR
Id
Linear in column num. (L)
CrdLId
AR
Linear in column num. (L)
CrdAR
ARAR
Linear in column num. (L)
CrdARAR
Id, CS
Linear in column num. (L)
CrdLCSId
AR, CS
Linear in column num. (L)
CrdLCSAR
ARAR, CS
Linear in column num. (L)
CrdLCSARAR

No.
1
2
3
4
5
6
7
8
9

(*) Id = Independent errors; CS= random cubic spline in column number.
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Figure 1: Annual rainfall (mm) and its monthly distribution in Rabba,
Ghweer, Mohai, Ramtha, Khanasri and Muwaqar during 2000/2001 growing season.
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Trait
ph
byld
gyld
syld
hi
sp
kw

Table 2: Mean values of plant height (ph), biomass yield (byld), grain yield (gyld),
straw yield (syld), harvest index (hi), spike length (sp) and 1000 kernel weight (kw).
Ghweer
Station
Khanasri
Mohai
Rabba
RamthaE RamthaW
32.7
42.8
11.2
21.4
56.8
22.6
39.8
3500
2959
287
928
3651
1287
3272
644
680
140
913
69
521
2853
800
2734
1197
2666
0.19
0.26
0.15
0.28
0.06
5.9
5.9
4.0
5.7
3.0
32.5
29.6
24.9
34.4
15.0
21.2

Table 3: Grain yield of the highest yielding entry in each location, number
of entries yielding more than the best check and the local check, heritability,
and mean yields of the local check and the improved released variety “Rum”.
Entries
Ghweer
Ghweer St Khanasri*
Mohai
Rabba Ramtha E
best line
784
1179
299
290
1289
435
Lines > best check
1
41
149
106
41
105
Lines > local check
1
41
149
167
41
180
Heritability
0.3
0.54
0.05
0.51
0.54
0.89
Checks
Local check
Rum

781
610

810
735

283
274

83
126

989
755

5
27

Ramtha W
665
3
3
0.06

647
480

* Biomass yield.

Table4: Genetic correlatriona between grain yields of 181 entries grown in six locations.
Ghwair
Ghweer St
Mohai
Rabba
Ramtha E
Ghweer St
0.338*
Mohay
0.006
-0.038
Rabba
-0.048
0.006
-0.009
RamthaE
0.101
0.014
0.126
0.072
RamthaW
0.078
0.024
-0.074
-0.029
-0.095
* Level of significance: r = ± .146 (P<0.05); r = ± .191 (P<0.01).

Table5: Analysis of variance of grain yields of 181 entries grown in six locations.
Source of Variance
d.f.
SS
MS
%
Entries
180
2166576
12036.5
2.00
Locations
5
96614576
19322915.2
89.35
E x L interaction
900
9344624
10382.9
8.64
Total
1085
108125776
99655.1
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Table6: Correlation coefficients* between the average farmers’ score (fs) and the average breeders’ score (bs),
and the genotypic values of the 181 entries for plant height (ph) biomass yield (byld), grain yield (gyld),
straw yield (syld), harvest index (hi), spike length (sp) and kernel weight (kw).
Location
F/B ph
byld
gyld
syld
hi
sp
kw
Fs
Ghwair
fs
0.135
0.255
0.340
0.193
0.169
0.136
0.159
1.000
bs
0.134
0.057
0.004
0.062
-0.067
-0.017
-0.089
-0.011
Station

fs
bs

0.692
0.633

0.390
0.106

0.391
0.157

-

0.123
0.112

0.162
0.069

-0.090
-0.259

1.000
0.674

Khanasri

fs
bs

0.628
0.592

0.392
0.320

-

-

-

-

-

1.000
0.796

Mohai

fs
bs

0.558
0.628

0.166
0.035

0.415
0.285

0.037
-0.048

0.295
0.258

0.350
0.371

0.353
0.250

1.000
0.703

Rabba

fs
bs

-0.538
0.535

-0.061
0.164

0.170
0.149

-0.094
0.152

0.234
-0.088

-0.038
0.016

0.515
-0.182

1.000
-0.039

Ramtha E

fs
bs

0.497
0.471

0.552
0.558

0.721
0.646

0.523
0.535

0.408
0.299

-

0.613
0.464

1.000
0.746

Ramtha W

fs

0.561

0.263

0.238

0.268

-

0.497

0.604

1.000

Level of significance: r = ± .146 (P<0.05); r = ± .191 (P<0.01).
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ﺘﺭﺒﻴﺔ ﺍﻟﺸﻌﻴﺭ ﺒﺎﻟﻤﺸﺎﺭﻜﺔ ﻤﻊ ﺍﻟﻤﺯﺍﺭﻋﻴﻥ ﻤﻥ ﺍﺠل ﺯﻴﺎﺩﺓ ﺍﻻﻨﺘﺎﺠﻴﺔ ﺘﺤﺕ ﺍﻟﻅﺭﻭﻑ ﺍﻟﺒﻴﺌﻴﺔ ﺍﻟﻤﺠﻬﺩﺓ
ﻋﻤﺭ ﻜﻔﺎﻭﻴﻥ ،ﻭﻫﺎﻨﻲ ﺍﻟﺼﻌﻭﺏ ،ﻭﺴﻠﻔﺘﻭﺭﻱ ﺘﺸﻜﺭﻟﻲ  ،ﻭﻴﺤﻴﻰ ﺍﻟﺸﺨﺎﺘﺭﺓ،

ﻭﻋﺩﻨﺎﻥ ﺍﻟﻴﺎﺴﻴﻥ ،ﻭﺴﺘﻴﻔﺎﻨﻴﺎ ﻗﺭﺍﻨﺩﻭ ،ﻭﻋﺒﺩ ﺍﻟﺭﺤﻴﻡ ﺍﻟﺒﻭﺍﻟﻴﺯ ،ﻭﺍﺤﻤﺩ ﺨﺯﺍﻋﻠﺔ*

ﻤﻠﺨـﺹ
ﺍﻥ ﺒﺭﻨﺎﻤﺞ ﺘﺭﺒﻴﺔ ﺍﻟﺸﻌﻴﺭ ﻓﻲ ﺍﻷﺭﺩﻥ ﻴﻨﻔﺫ ﻤﻥ ﺨﻼل ﺒﺭﻨﺎﻤﺞ ﺍﻟﺘﺭﺒﻴﺔ ﺍﻟﺭﺴﻤﻲ )ﺍﻟﺘﻘﻠﻴﺩﻱ( ،ﺒﺠﺎﻨﺏ ﺫﻟﻙ ﻓﻠﻘﺩ ﺒﺩﺍ ﺒﺭﻨﺎﻤﺞ ﺘﺭﺒﻴﺔ ﺍﻟﺸﻌﻴﺭ ﻓﻲ ﺍﻷﺭﺩﻥ
ﺒﺘﻨﻔﻴﺫ ﻤﻨﻬﺠﻴﺔ ﺠﺩﻴﺩﺓ ﻫﻲ ﻤﺸﺎﺭﻜﺔ ﺍﻟﻤﺯﺍﺭﻋﻴﻥ ﻓﻲ ﺘﺭﺒﻴﺔ ﺍﻟﺸﻌﻴﺭ ﻭﺫﻟﻙ ﻤﻥ ﺍﺠل ﺭﻓﺩ ﺒﺭﻨﺎﻤﺞ ﺘﺭﺒﻴﺔ ﺍﻟﺸﻌﻴﺭ ﺍﻟﻭﻁﻨﻲ ﺒﺄﺼﻨﺎﻑ ﺫﺍﺕ ﺇﻨﺘﺎﺠﻴﺔ ﻋﺎﻟﻴﺔ
ﻭﻤﺘﺤﻤﻠﺔ ﻟﻠﻅﺭﻭﻑ ﺍﻟﺒﻴﺌﻴﺔ ﺍﻟﻤﺤﻠﻴﺔ ﻭﻤﻨﺘﺨﺒﺔ ﻤﻥ ﻗﺒل ﺍﻟﻤﺭﺒﻴﻥ ﻭﺍﻟﻤﺯﺍﺭﻋﻴﻥ .ﺘﻡ ﺘﻨﻔﻴﺫ ﺩﻭﺭﺓ ﺍﻨﺘﺨﺎﺏ ﺃﻭﻟﻰ ﺒﻤﺸﺎﺭﻜﺔ ﻻﻤﺭﻜﺯﻴﺔ ﻓﻲ ﺴﺒﻌﺔ ﻤﻨﺎﻁﻕ ﻓﻲ
ﺍﻷﺭﺩﻥ ﻫﻲ :ﺍﻟﺭﻤﺜﺎ ﺍﻟﺸﺭﻗﻴﺔ ،ﺍﻟﺭﻤﺜﺎ ﺍﻟﻐﺭﺒﻴﺔ،ﺍﻟﺨﻨﺎﺼﺭﻱ ،ﺍﻟﻐﻭﻴﺭ )ﻤﺤﻁﺔ ﺯﺭﺍﻋﻴﺔ( ،ﺍﻟﻐﻭﻴﺭ ،ﺍﻟﺭﺒﺔ ،ﺍﻟﻤﻭﻗﺭ ﻭﻤﺤﻲ.ﺍﺴﺘﺨﺩﻡ ) (200ﻤﺩﺨل ﻤﻥ
ﺍﻟﺸﻌﻴﺭ ﻓﻲ ﻜل ﺤﻘل ﻤﻥ ﺤﻘﻭل ﺍﻟﻤﺯﺍﺭﻋﻴﻥ )ﺍﻟﻤﺯﺍﺭﻋﻴﻥ ﺍﻟﻤﻀﻴﻔﻴﻥ( ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﺍﻟﻤﺤﻁﺔ ﺍﻟﺯﺭﺍﻋﻴﺔ ﻭﺯﺭﻋﺕ ﺨﻼل ﺍﻟﻔﺘﺭﺓ .2002/11/26-19
ﺍﺤﺘﻭﺕ ﺍﻟﻤﺩﺨﻼﺕ ﻋﻠﻰ ﺴﻼﻻﺕ ﻨﻘﻴﺔ ﻭﺴﻼﻻﺕ ﻤﻨﻌﺯﻟﺔ) (F3 bulkﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﺸﺎﻫﺩﻴﻥ ﻫﻤﺎ ) :ﺭﻡ( ﺸﺎﻫﺩ ﻤﺤﺴﻥ ﺴﺩﺍﺴﻲ ﺍﻟﺼﻔﻭﻑ ﻭ)ﺒﻠﺩﻱ(
ﺴﻼﻟﺔ ﻤﺤﻠﻴﺔ ﺜﻨﺎﺌﻴﺔ ﺍﻟﺼﻔﻭﻑ ﻭ ﺯﺭﻋﺕ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺘﺼﻤﻴﻡ ﺍﻟﻘﻁﺎﻋﺎﺕ ﻏﻴﺭ ﺍﻟﻜﺎﻤﻠﺔ ) 10ﺼﻔﻭﻑ( ﻭ) (20ﻋﻤﻭﺩﹰﺍ ﻭﺫﻟﻙ ﻤﻥ ﺍﺠل ﺍﺠﺭﺍﺀ ﺍﻟﺘﺤﻠﻴل
ﺍﻹﺤﺼﺎﺌﻲ ﻟﻠﻘﻁﺎﻋﺎﺕ ﻏﻴﺭ ﺍﻟﻜﺎﻤﻠﺔ ) (Incomplete Blockﻭﺍﻟﺘﺤﻠﻴل ﺍﻟﺜﻨﺎﺌﻲ ﺍﻷﺒﻌﺎﺩ ) .(bi-dimensional spatial analysisﺩﻟﺕ ﺍﻟﻨﺘﺎﺌﺞ ﻋﻠﻰ
ﺘﻔﻭﻕ ﺍﻟﺴﻼﻟﺔ ﺍﻟﻤﺤﻠﻴﺔ )ﺒﻠﺩﻱ( ﻋﻠﻰ ﺍﻟﺼﻨﻑ ﺍﻟﻤﺤﺴﻥ )ﺭﻡ( ﻓﻲ ﺨﻤﺴﺔ ﻤﻭﺍﻗﻊ ،ﻓﻲ ﺤﻴﻥ ﺘﻔﻭﻕ ﺍﻟﺼﻨﻑ ﺍﻟﻤﺤﺴﻥ )ﺭﻡ( ﻋﻠﻰ ﺍﻟﺴﻼﻟﺔ ﺍﻟﻤﺤﻠﻴﺔ )ﺒﻠﺩﻱ(
ﻓﻲ ﻤﻭﻗﻌﻴﻥ ﻓﻘﻁ .ﺍﻻ ﺃﻥ ﻫﺫﺍ ﺍﻟﺘﻔﻭﻕ ﻟﻡ ﻴﻜﻥ ﻤﻌﻨﻭﻴﺎ.ﻜﺎﻥ ﺘﺄﺜﻴﺭ ﺘﺩﺍﺨل ﺍﻟﺼﻨﻑ ﻤﻊ ﺍﻟﺒﻴﺌﺔ ﺃﺭﺒﻌﺔ ﺃﻀﻌﺎﻑ ﺍﻟﺘﺄﺜﻴﺭ ﺍﻟﻌﺎﺌﺩ ﻟﻸﺼﻨﺎﻑ .ﺃﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ
ﻓﺭﻭﻗﺎ ﻋﺎﻟﻴﺔ ﻓﻲ ﻤﻌﺎﻤل ﺍﻻﺭﺘﺒﺎﻁ ﻀﻤﻥ ﻭﺒﻴﻥ ﺍﻟﻤﻭﺍﻗﻊ ﺍﻟﻤﺨﺘﻠﻔﺔ .ﻭﺃﻅﻬﺭﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺘﻭﺍﻓﻕ ﻜل ﻤﻥ ﺍﻟﻤﺯﺍﺭﻋﻴﻥ ﻭﺍﻟﻤﺭﺒﻴﻥ ﻓﻲ ﺍﻨﺘﺨﺎﺏ ﺃﻁﻭل
ﺍﻟﻨﺒﺎﺘﺎﺕ ،ﺇﻻ ﺃﻨﻪ ﻓﻲ ﻤﻭﻗﻊ ﺍﻟﺭﺒﺔ ﺍﻨﺘﺨﺏ ﺍﻟﻤﺯﺍﺭﻋﻭﻥ ﺍﻟﻨﺒﺎﺘﺎﺕ ﺍﻟﻘﺼﻴﺭﺓ ﻓﻲ ﺤﻴﻥ ﺍﻨﺘﺨﺏ ﺍﻟﻤﺭﺒﻭﻥ ﺍﻟﻨﺒﺎﺘﺎﺕ ﺍﻟﻁﻭﻴﻠﺔ .ﻜﺎﻥ ﺍﻟﻤﺯﺍﺭﻋﻭﻥ ﺃﻜﺜﺭ ﻜﻔﺎﺀﺓ
ﻤﻥ ﺍﻟﻤﺭﺒﻴﻥ ﻓﻲ ﺍﻻﻨﺘﺨﺎﺏ ﺍﻟﻤﺘﻌﻠﻕ ﻓﻲ ﺍﻹﻨﺘﺎﺝ ﺍﻟﺤﺒﻲ ،ﺍﻹﻨﺘﺎﺝ ﺍﻟﻜﻠﻲ ﻭﻁﻭل ﺍﻟﺴﻨﺒﻠﺔ ﺨﺎﺼﺔ ﻓﻲ ﻤﺤﻲ ﻭﺍﻟﺭﻤﺜﺎ .ﺘﺭﺍﻭﺡ ﻤﻌﺎﻤل ﺍﻻﺭﺘﺒﺎﻁ ﺒﻴﻥ
ﺍﻟﻤﺯﺍﺭﻋﻴﻥ ﻭﺍﻟﻤﺭﺒﻴﻥ ﺒﻴﻥ ﺇﻴﺠﺎﺒﻲ ﻭﻤﻌﻨﻭﻱ ﻓﻲ ﻜل ﻤﻥ ﺍﻟﺨﻨﺎﺼﺭﻱ ،ﻤﺤﻲ ﻭﺍﻟﺭﻤﺜﺎ ﺇﻟﻰ ﻏﻴﺭ ﺇﻴﺠﺎﺒﻲ ﻓﻲ ﻜل ﻤﻥ ﺍﻟﺭﺒﺔ ﻭﺍﻟﻐﻭﻴﺭ .ﺃﺨﻴﺭﺍ ،ﺍﻅﻬﺭ
ﺍﻟﻤﺯﺍﺭﻋﻭﻥ ﺘﻔﻀﻴﻠﻬﻡ ﻟﻸﺼﻨﺎﻑ ﺜﻨﺎﺌﻴﺔ ﺍﻟﺼﻔﻭﻑ ﻋﻠﻰ ﺍﻷﺼﻨﺎﻑ ﺍﻟﺴﺩﺍﺴﻴﺔ ﻭﻜﺫﻟﻙ ﺍﻷﺼﻨﺎﻑ ﺫﺍﺕ ﺍﻟﻠﻭﻥ ﺍﻷﺒﻴﺽ ﻟﻠﺒﺫﻭﺭ ﻋﻠﻰ ﺍﻷﺼﻨﺎﻑ ﺫﺍﺕ ﺍﻟﻠﻭﻥ
ﺍﻷﺴﻭﺩ.
ﻟﻡ ﺘﻜﻥ ﻫﻨﺎﻟﻙ ﻤﻌﻨﻭﻴﺔ ﺒﺎﻟﻨﺴﺒﺔ ﻟﻤﻌﺎﻤل ﺍﻻﺭﺘﺒﺎﻁ ﺒﻴﻥ ﺍﻨﺘﺨﺎﺏ ﺍﻟﻤﺭﺒﻴﻥ ﻟﺼﻔﺔ ﺍﻨﺘﺎﺝ ﺍﻟﺤﺏ ﻭﺍﻻﻨﺘﺎﺝ ﺍﻟﺒﻴﻭﻟﻭﺠﻲ ،ﻭﻜﺎﻥ ﻫﺫﺍ ﺍﻟﻤﻌﺎﻤل ﺃﻗل ﻤﻥ ﻤﻌﺎﻤل
ﺍﻻﺭﺘﺒﺎﻁ ﺒﺎﻟﻨﺴﺒﺔ ﻻﻨﺘﺨﺎﺏ ﺍﻟﻤﺯﺍﺭﻋﻴﻥ .ﻜﺎﻥ ﻭﺯﻥ ﺍﻟﺤﺒﺔ ﺃﻜﺜﺭ ﺃﻫﻤﻴﺔ ﻜﺼﻔﺔ ﺍﻨﺘﺨﺎﺏ ﺒﺎﻟﻨﺴﺒﺔ ﻟﻠﻤﺯﺍﺭﻋﻴﻥ ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻤﺭﺒﻴﻥ ،ﻭﻜﺎﻥ ﻜﺫﻟﻙ ﺃﻜﺜﺭ
ﺃﻫﻤﻴﺔ ﻤﻥ ﻁﻭل ﺍﻟﺴﻨﺒﻠﺔ ﻭﻫﺫﺍ ﻴﺭﺘﺒﻁ ﺒﺸﻜل ﻗﻭﻱ ﻤﻊ ﺍﻨﺘﺨﺎﺏ ﺍﻟﻤﺯﺍﺭﻋﻴﻥ ﻓﻲ ﻤﻭﻗﻌﻲ ﻤﺤﻲ ﻭﺍﻟﺭﻤﺜﺎ.
ﺃﺨﻴﺭﺍ ،ﻜﺎﻥ ﻤﻌﺎﻤل ﺍﻻﺭﺘﺒﺎﻁ ﻻﻨﺘﺨﺎﺏ ﺍﻟﻤﺯﺍﺭﻋﻴﻥ ﻭﺍﻟﻤﺭﺒﻴﻥ ﻴﺘﺭﺍﻭﺡ ﻤﻥ ﺍﻴﺠﺎﺒﻲ ﻭﻤﻌﻨﻭﻱ ﻓﻲ ﺍﻟﻤﻭﺍﻗﻊ ﺍﻟﺘﺎﻟﻴﺔ :ﺍﻟﺨﻨﺎﺼﺭﻱ ،ﺍﻟﺭﻤﺜﺎ ،ﻭﻤﺤﻲ ﺍﻟﻰ ﻏﻴﺭ
ﻤﻌﻨﻭﻱ ﻜﻤﺎ ﻓﻲ ﻤﻭﻗﻌﻲ ﺍﻟﻐﻭﻴﺭ ﻭﺍﻟﺭﺒﺔ.
ﻼ ﺠﺯﺌﻴﹰﺎ ﻟﻼﺼﻨﺎﻑ ﺜﻨﺎﺌﻴﺔ ﺍﻟﺼﻑ ،ﺍﻟﺘﻲ ﺯﺍﺩﺕ ﻤﻥ ﺘﻜﺭﺍﺭﻫﺎ ﻤﻥ  %70.7ﻓﻲ ﺍﻟﻌﺸﺎﺌﺭ
ﺃﻅﻬﺭ ﺍﻟﻤﺯﺍﺭﻋﻭﻥ ﻓﻲ ﺍﻟﺩﻭﺭﺓ ﺍﻻﻭﻟﻰ ﻟﻼﻨﺘﺨﺎﺏ ﺘﻔﻀﻴ ﹰ
ﺍﻻﺼﻠﻴﺔ ﺍﻟﻰ  % 74ﻓﻲ ﺍﻟﺴﻼﻻﺕ ﺍﻟﻤﻨﺘﺨﺒﺔ ،ﻫﺫﺍ ﺒﺎﻻﻀﺎﻓﺔ ﺍﻟﻰ ﺘﻔﻀﻴل ﻗﻭﻱ ﻟﻼﻨﻭﺍﻉ ﺫﺍﺕ ﺍﻟﺒﺫﻭﺭ ﺍﻟﺒﻴﻀﺎﺀ ﺤﻴﺙ ﻜﺎﻨﺕ ﺯﻴﺎﺩﺓ ﺍﻟﺘﻜﺭﺍﺭ ﻤﻥ %66
ﺍﻟﻰ  % 83ﻓﻲ ﺤﻴﻥ ﺍﻨﺨﻔﻀﺕ ﻤﺜﻴﻠﺘﻬﺎ ﻓﻲ ﺍﻻﻨﻭﻉ ﺫﺍﺕ ﺍﻟﺒﺫﻭﺭ ﺍﻟﺴﻭﺩﺍﺀ ﺍﻟﻰ ﺍﻟﻨﺼﻑ.
ﺍﻟﻜﻠﻤﺎﺕ ﺍﻟﺪﺍﻟﺔ :ﺍﻟﺸﻌﻴﺮ؛ ﻣﺸﺎﺭﻛﺔ ﺍﻟﻤﺰﺍﺭﻋﻴﻦ؛ ﺗﺮﺑﻴﺔ ﺍﻟﻨﺒﺎﺕ ﺑﺎﻟﻤﺸﺎﺭﻛﺔ ﻣﻊ ﺍﻟﻤﺰﺍﺭﻋﻴﻦ؛ ﺍﻟﻈﺮﻭﻑ ﺍﻟﺒﻴﺌﻴﺔ ﺍﻟﻤﺠﻬﺪﺓ.

________________________________________________

* ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ ،ﺍﻟﺠﺎﻤﻌﺔ ﺍﻷﺭﺩﻨﻴﺔ)(2،1؛ ﺍﻟﻤﺭﻜﺯ ﺍﻟﺩﻭﻟﻲ ﻟﻠﺒﺤﻭﺙ ﺍﻟﺯﺭﺍﻋﻴﺔ ﻓﻲ ﺍﻟﻤﻨﺎﻁﻕ ﺍﻟﺠﺎﻓﺔ )ﺇﻴﻜﺎﺭﺩﺍ( )(6،3؛ ﺍﻟﻤﺭﻜﺯ ﺍﻟﻭﻁﻨﻲ
ﻟﻠﺒﺤﻭﺙ ﺍﻟﺯﺭﺍﻋﻴﺔ ﻭﻨﻘل ﺍﻟﺘﻜﻨﻭﻟﻭﺠﻴﺎ )ﻨﻜﺎﺭﺕ( .ﺘﺎﺭﻴﺦ ﺍﺴﺘﻼﻡ ﺍﻟﺒﺤﺙ  ،2004/4/25ﻭﺘﺎﺭﻴﺦ ﻗﺒﻭﻟﻪ .2004/11/25
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