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Abstract

Finding high yielding alfalfa {Medicago sativa L.) cultivars
adapted for the new reclaimed land conditions is considered an
important task for alfalfa breeders and growers as weill. The objective
of this study was to evaluate three exotic alfalfa cultivars imported
from USA (109/01, 109/02 and 109/03) in comparison with two locai
alfalfa cuitivars, Ismailia-1 and Stwa for annual and seasonal yield
distribution and quality. Experiments were carried out at two different
envircnmental conditions; Ismailia and the New Valley Agricultural
Research Stations, ARC, Egypt. Annual and seasonal dry forage yields
over 29 successive cuts were determined, Results showed that the
local cultivars Ismaiiia-1 and Siwa were superior in yielding capacity
and distribution to the exotic cultivars. The highest total dry forage
yield of 29 cuts was obtained from Isamilia-1 (49.0 t h'?), followed by
Siwa (48.8 t h') at Ismailia. Similar trend occurred in the New Valley,
where Siwa expressed the highest total dry forage yield {118.7 t h'l)
from 27 cuts, followed by Ismailia-1 (117.8 t h™Y). The total dry forage
yield combined over the two iocations declared the superigrity of Siwa
and Ismailia-1 to the exotic genotypes. Similar trends were obtained
for plant height. However, chemical analysis expressed slight
superiority in CP%, Ash % and EE% in favor of exotic group.
Accordingly, Ismailia-1 and Siwa could be recommended as alfalfa
cultivars for the new reclaimed land at Ismailia and New Valley
governorates. The genotypic cluster of these two cultivars indicated
that both are genetically related, descending from Egyptian alfalfa
landraces which have been subjected to severe biotic and abiotic
stresses in the New Valley area for a long period.
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INTRODUCTION

Alfalfa (Medicago sativa L.) is an important forage crop for newly reclaimed soils
of Egypt because of its high quality and high productivity in addition to soil fertility.
Alfalfa shows high tolerance to drought and heat stress which makes adapted to the
harsh environment of the Egyptian desert areas. Alfalfa is recognized as high quality
forage for all classes of livestock and alone can provide energy, protein, minerals, and
vitamin requirements for dairy cattle. Genetic variability of alfalfa promoted
adaptability to many conditions of extreme heat, cold, drought, salinity, and pests.
This flexibility and high productivity under both stress and optimum conditions are the

reasons that alfalfa is so widely known as "The queen of forages”.
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Rammah ef af (1995) reported that alfalfa is grown on newly déveloped land
and old oases in Egypt. Alfalfa is grown in large areas located in the New Valley,
Nubaria, North and South Tahrer, Upper Egypt and Ismailia. Alfalfa in these areas is
mainly used for land reclamation and providing forage for livestock as pasture, green
feed and hay. From eight to ten cuttings can be obtained per year. Qushy et al (1999)
reported that alfaifa varietal comparison and yield distribution across the four seasons
of the year is an important selective trait in alfalfa breeding programs and is
considered of great importance to forage breeders. Ghobrial {1978) concluded that the
local alfalfa strains in the New Valley yield higher green forage than introduced
varieties.

Abd El-Halim et a/, {(1992) reported that dry winter yield of eight alfalfa varieties
was lower than that of the spring growth.. Rammah ef gl (1995) stated that summer
yield of the tested alfalfa entries contributed the highest proportion of the total yield
followed by Spring, Winter and Autumn and the highest average vield obtained in the
second vear.

Brune ef a/ (1989) investigated the variation in alfaifa yield distribution and
observed the variation in the performance of cultivars among periods and seasons.
Rammah et @/ (1995} concluded that none of the tested alfalfa landraces were active
in the same manner in all growing seasons, but all of them were active in only one
season and that variation in seasonal growth should be taken into consideration in the
breeding program. In alfalfa varietal comparison Mousa et al (1996) reported
significant differences in yield among alfalfa cuitivars within and over two successive
years. The highest dry forage yields were obtained from Nubaria-92 and Ismailia-1
cultivars where, they recorded significant higher fresh and dry forage yields than other
cultivars in spring , winter, summer and autumn in both years.

Oushy et al (1999) found that alfalfa landraces from the New Valley are
superior to the introduced genotypes in yield and yield components. They concluded
that this genetic variation can be used to reconstruct elite synthetic varieties of alfaifa.
In addition, they reported that the highest dry forage yield was obtained in Autumn
followed by Summer, Spring, and Winter seasons. The exotic alfalfa cultivars fell into
two significantly different vield groups. Moreover, the tallest plants were in Spring of
the second year, followed by summer in the seedling year. Marble et a/ (1985) and
Rumbough et a/ (1988} reported that long period of agriculture in the vast region has
apparently led to the evolution of many unigue local ecotypes of the alfalfa from
Morocco, where, there was variation among the geographic groups for 22 of the 28
traits and 5 of 146 populations could be selected for quantitatively inherited adaptive
traits. Moreover, Smith et al. (1991) concluded that there is a high degree of
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similarity between ecotypes within ciusters. These ecotypes may be excellent
candidates for breeding non dormant varieties adapted to desert conditions using the
extent of variation they contain. Alfalfa quality is affected by the stage of maturity.
Matches ef a/ (1970) reported that crude protein and ash content decreased with
increasing alfalfa maturity. EI-Silimy {(1980) found that crude protein, crude fiber and
ash differed among the four seasons of the year. Oushy et a/ (1999) reported that
noticeable variation among six cultivars of alfalfa in crude protein percentage were
observed within each individual cut and between seasons. They added that the
highest average of CP% was reached during Winter and Autumn growth while Spring
was lowest. They added that slight differences were observed in CF%. In addition,
noticeable variability was observed among cultivars in % ether extract within cuts and
seasons as well as remarkable differences in % ash among seasons of the year. This
paper reports results of experiments designed to compare the performance of forage
yield and chemical composition of three introduced exotic alfalfa cultivars in

comparison with two local cultivars under two different locations in Egypt.

MATERIALS AND METHODS

Three exotic alfalfa cultivars imported from USA (109/01, 109/02 and 109/03) in
addition to two local cultivars Ismalia-1 and Siwa were grown to evaluate growth and
productivity during the course of the study. The experiment continued from 2003
through 2006 at two iocations; Ismailia and New Valley Agricultural Research Stations.
The meteorological data of the experimental sites are summarized (Table.1), Plots
were 1.0 x 6.0 m with five rows 20 ¢cm apart in a randomized complete block design
with four replicates. Planting took place on 6 and 7 Sep, 2003 at Ismailia and the New
Valley respectively. Seeding rate was 20 kg/fed.

Preplant fertilizer applications of 60 kg/fed of P,Os; and 96 kg/fed of K,0. Seeds
were inoculated prior to seeding with RAizobium melitoti. Starter dose of nitrogen
fertilizer of 20 kg/fed, was applied directly after emergence.

Table 1. Seasonal climatological data of the experimental sites at Ismailia and New
Valley during 2004 to 2006.

Sites Ismailia New Valley
Items: Winter Spring Summer Autumn Winter Spring Surmmer Autumn
Air temperature (°C);

Mean maximum 209 279 353 308 25.2 363 426  36.15
Mean minimum 9.2 142 223 17.0 83 165 233 18.3
Relative humidity (%]):

Mean maximum 83.2 80.8 837 838 694 51.7 49.8 70.3
Mean minimum 338 261 289 323 383 279 257 369
Soil temperature(°C);

Mean maximum 16.0 22.8 307 25.2 21.0 33.0 394 32.2
Mean minimum 136 194 274 230 18.1 29.0 36.2 29.1
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Irrigation was applied through fixed sprinkier system in the two experimental
sites with a daily water application of 20, 30 and 40 mfed’ during Autumn and
winter, Spring and Summer, respectively, The four seasons of the year have included
the following months of the year; Winter (December, January, and February); Spring
{March, April, and May); Summer (June, July and August) and Auturnn (September,
QOctober, and November). Plots were harvested leaving around 7cm stubble when
most entries were at the flowering stage and not exceeding 10% bloom. However, in
winter plants were harvested on average at 40-45cm height to determine fresh yieid.

Plant height was measured, from the crown region to the top leaves, before
each cut. Fresh samples from each cut were oven dried at 105 °C up to constant
weight to determine the DM %, then fresh yield was transformed into dry forage yield
(t/fed). Chemical analysis as crude protein (CP %), crude fiber (CF %) ether extract
(EE %) and ash % were determined for the tested cultivars in the winter season of
the second year at Ismailia location only. Fresh samples (1.0 kg each) were taken
from the two cuts of winter season of the second year and samples were oven dried at
75 °C up to constant weight, then, ground and used to determine the chemical
composition, according to the conventional methods recommended by AQAC (1980).

By November, 2006 twenty nine and 27 cuts were obtained from Ismailia and
the New Valley experimental site, respectively. The seasonal, yearly and the
proportion of total yield in each of the four seasons were determined for each plot
throughout the three successive experimental years. The obtained data for seasonal,
yearly yield for each location and the combined over years and locations were
statistically analyzed according to procedures outlined by Snedecor and Cochran
(1980).

RESULTS AND DISCUSSION

1. Seasonal Performance:

Seasonal forage dry yield of the tested cultivars were varied significantly among
and within seasons, throughout the three growing years at Ismailia and New Valley
{Table2 and 3). The local cultivars, Ismailia-1 and Siwa were significantly higher than
the exaotic cultivars; 109/01, 109/02 and 109/03, in total forage dry yield in all seasons
and years at Ismailia {Table 2). There were insignificant differences among the local
cultivars and the exctic cultivar; 109/03 in the first year at the New Valley (Table 3).
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Table 2. Total forage dry yield (t h™') per season in three successive years for the
tested alfalfa cultivars at Ismailia Research Station.

Cultivars Fi 2 Second year (2005) Thir: r {2

Win, Spr. Sum Aut. win. Spr. Sum Aut, Win. Spr. Sum Aut

2 2 3 3 2 3 3 2 2 2 3 2

cufs culs cuts cuis mean Cuts cuts culs cuts mean cuts culs cuts  culs mean
105/01 22 20 2.8 23 23 22 29 20 15 22 13 13 29 20 1.9
109/02 24 20 26 25 24 20 32 23 1.5 23 14 13 30 18 19
109/03 2.7 20 29 23 26 23 33 24 15 24 1.3 1.1 30 1.8 1.B
Ismailia-1 39 43 54 45 45 35 54 51 31 43 32 26 50 3.2 34
Siwa 38 38 55 48 4.5 38 6.0 51 32 45 3.1 26 46 27 33
Average: 30 28 38 33 33 2.8 4.2 34 22 31 20 17 37 23 215
V. % ; 45 44 64 69 3.9 8.5 57 77 946 54 9.7 121 48 8.9 6.8
LSD (0.05)
Cultivars: .09 0.08 0.16 0.15 0.13 ¢.15 0.15 0.17 0.4 0.2 | 0.13 0.14 0.11 0.13 G.09
LSD (0,05)
Cul x Seas: | -—mmeeeee Q11 oo ] e 014 ——-- ] - 0.12 -

Significant differences were observed in Spring, Summer and Autumn of the
same year (2004). Furthermore, significant differences were obtained among cultivars
and seasons in the second (2005) and third year (2006) respectively, at both Ismailia
and New Valley locations (Tables 2 & 3). The tested cultivars fell in two distinguished
groups, based on their production. These results were in agreement with Oushy et a/
{1999) who concluded that both local and exotic alfalfa cultivars fell in two
significantly different groups. In the seedling year, Siwa and Ismailia-1 were the
highest yielding cultivars. Both cultivars performed _similarly in the four growing
seasons during the three years over locations.

These resuits could be due to the fact that Ismailia-1 and Siwa cultivars
originated from the same cluster (New Valley Qasis). These results are in agreement
with Qushy et a/ (1999) who reported that the alfalfa cultivars which developed and
originated from the New Valley germplasm have a lot of similarity in genetic

constitution.
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Table 3. Total forage dry yield (t h') per season in three successive years for the

tested alfalfa cultivars at the New Valley Research Station.

Cultivars First year {2004) Second vear (2005) Third vear (2006)

Win. Spr. Sum Aut. Win. Spr. Sum Aut. Win. Spr. Sum Aut.

1 2 3 2 2 3 2 3 2 3 2 2

cuts cuts cuts cuts mean | cuts cuts cuts  cuts mean cuts cuts cuts cuts mean
109/01 3.1 89 101 81 76 9.3 172 90 106 11.5 59 86 64 64 638
109/02 35 84 99 69 7.2 6.6' 146 79 106 99 5.6 89 6.0 60 656
109/03 40 72 94 69 6.9 7.3 139 100 121 108 56 9.2 58 53 6.5
Ismaitia-1 4.3 10.1 118 96 9.0 8.8 172 10.2 13.0 123 6.9 10.6 7.3 8.1 8.2
Siwa 3.8 102 117 98 89 8.6 16.9 10.4 13.2 123 7.1 113 7.8 B.1 86
Average: 3.7 89 106 83 79 | 81 159 95 119 114 63 97 6.7 68 73
CV, % : 25 17.9 147 11.8 102 6.50 520 210 1.80 4.2 23 32 35 38 21
LSD (0.05)
Cultivars: 0.59 1.04 1.00 0.63 0.42 0.34 054 013 014 0.27 0.09 0.20 0.15 0.17 0.12
LSD (0.05)
Culx Seas: | mememmeee- 0.78 - | e 0.30 -] e 0.15 - ee-

Moreover, the exotic cultivars have shown similar yielding behavior, within and
between seasons, throughout the three growing years over locations (Table 2 & 3). It
seems that they have originated from the same gene pool. These results are in
agreement with those obtained by Oushy ef a/ (1999) and Ramah et a/. (1995). The
exotic cultivars have shown insignificant differences regarding forage yield in Spring,
Summer and Autumn of the seedling year as well as in winter, summer and Autumn of
the second year at Ismailia. While, in the third year, no significant differences were
shown for forage vield overall seasons (Table 2). While, the local group expressed
higher yielding capacity over the exotic group cultivars in Spring, Summer and Autumn
during the three years at the New Valley (Table 3). However, 109/01 cultivar had the
highest vield in winter of the second year (Table 3).Neither of the tested cultivars was
top yielding in all seasons nor in the same year over locations (Table 2 & 3).

2. Distribution of d.ry forage yield:

The local and exotic cultivars were categorized in two distinguished groups
based on their total dry forage yield of all cuts, over locations {Table 4&5). Ismailia-1
was the highest vielding cultivars in total vield over 29 cuts, followed by Siwa in
Ismailia (Table 4)

However, there was very little difference (0.119 t h'') between local cuitivars.
Siwa ranked first highest in yielding capacity in winter and spring followed by Ismailia-
1 over all growing years.Ismailia-1 ranked first in yielding capacity in Summer and

Autumn followed by Siwa overall the three-year study (Table 4).
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Table 4. Total forage dry yield (t h') in four seasons of the tested alfalfa cultivars and
as a percentage of the total accumulated yield obtained from 29 cuts at
Ismailia Agricultural Research Station.

Cultivars Winter rin Summer Autumn Total

. total % of total % of total % of total % of yield of 29 cuts
6 cuts  total 7 cuts total Scuts  total 7 cuts  total

109/01 56 2230 6.1 24.29 7.6  30.46 5.8 23.06 25.1

109/02 6.0 2296 64 2461 7.7 29.75 59 2277 25.9

109/0?; 6.2 2345 6.5 24.62 8.2 3091 5.7  21.02 26.5

Ismailia-1 106  21.63 12.1  24.65 15.5 31.65 10.8 22.12 45.0

Siwa 166 2178 124 2549 151 30.90 ‘ 10.7 21.88 48.8

Average: 7.5 22.42 8.7 2473 | 0.8 30.73 7.8 2217 351

CV. % : 5.6 4.2 4.7 3.6 2.7

LSD {0.05)

Cultivars: 0.28 0.24 0.33 0.18 0.61

LSD (0.05)

Cul x Seas: --0.24 S

Similar results were obtained at the New Valley, where the local cultivars
Isamailia-1 and Siwa were supericr to the exotic cuitivars in total dry forage yield as a
pefcentage of the total accumulated yield obtained from 27 cuts (Table 5). Ismailia-1
had the highest yielding capacity in 5 cuts in winter seasons; whereas, Siwa had the
highest yielding capacity in Spring, Summer, and Autumn seasons during the three
years (Table 5). It seems that none of the tested cultivars performed similarly in all
seasons and years (Table 4 & 5}). . ,

The average of total forage dry yield (t h'") of the exotic cultivars over the 29
cuts at Ismailia, represents 52.8% of the local cultivars. It could be stated that the
local cultivars Ismailia-1 and Siwa have surpassed the exotic cultivars. The local
cultivars yielded as double (49.0 t h'!) as the exatic cultivars {25.9 t h™) overall the 29
cuts at Ismailia (Table 4).

At the New Valley, the average dry forage yield (t h™*) of the exotic cultivars
over the 27 cuts represents 83.25% of the local cultivars.

A similar trend was obtained for the local group over the exotic group at the
New Valley (Table 5). The superiority of the local cultivars couid be due to their
adaptability for the abiotic and biotic environmental conditions compared with the
exotic cultivars that originated under different environmental conditions, in addition to
the genetic constitution differences of both groups. The accumulation of dry matter

vield as average during the successive years of production at the New Valley location
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was three times (106.4 t h') than at Ismailia location (35.1 t h™'). This might be due
to the existing environment at the New Valley such as the relative high temperature,
fow humidity and high soil temperature in comparison with those at Ismailia (Table 1)
where more suitable conditions are existing for plant growth (Table 6 and 7).
Mareover, such 'vafiables cause definable and distinct differences in yield and yield
compenents. In addition, the fact that alfalfa originated and trace back to the New
Valley specifically and Qases generally is true and these areas may be one of the
centers of origin of the non-dormant alfaifa germplasm. It is worth to mention that the
remarkable differences between the highest and Iowést yielding environment may
indicate that the cultivars were subjected to a wide range of environmental changes
which affected their yielding abilities. These results are in line with the findings of
Abdel-Galil et a/ (2000} who reported that, at the New Valley location, the varieties of
alfalfa performed much better than at Ismailia location, where, the total dry yields
over two years ranged from 33.8 to 38.3 t h™! at the New Valley and from 17.1 to 22.1
t h'! at Ismailia. Also, Smith et a/ (1968) stated that the varieties which gave the
highest yield under one set of field condition, not necessarily give the highest yield
under all conditions. Moreover, the results were in agreement with Marble et al.
{1985) who concluded that Middle East ecotypes were superior to other varieties or
ecotypes in Summer and grow more during Winter. Also, these results were supported
by Smith et a/ (1991) who reported that there is a highly degree of similarity between
ecotypes within a cluster.

Table 5. Total forage dry yield (t h™*) in four seasons for the tested alfalfa cuitivars and
as a percentage of the total accumulated yield obtained from 27 cuts at the
New Valley Agricultural Research Station.

‘Cultivars Winter Spring mmer Autumn Total
total % of total % of total % of totat % of yield of 27
5 cuts _total 8 cuts total 7 cuts _ total 7 cuts _total cuts

109/01 183 17.69 346 3347 254 24.57 251  24.27 103.5

109/02 158 l6.64 31.8 33.51 23.8  25.05 23.6 248t 95.0

109/03 17.3 17.17 30,2 3114 25.1  25.89 244 2513 97.0

Ismailia-1 200 16.59 379 322 29.3 2482 30.7 26.10 117.8

Siwa 193 16.24 384 3236 299  25.20 311 26.21 118.7

Average: 18.1 16.95 346 3263 267  25.11 27.0 2531 106.4

CV. % :

LSD (0.09)

Cultivars: 0.64 1.31 1.10 0.60 2.16

LSD (0.05)

Cul x Seas: l 0.88 -
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The yield distribution over the four seasons over the 29 cuts as a percentage
from the total yield indicated that Ismailia-1 and Siwa were the highest contributors to
Winter, Spring, Summer, and Autumn dry forage yield. However, the lowest
contributors in all seasons were the exotic cultivars (Table 4&5). These results could
indicate that the exotic cultivars have some sort of winter dormancy compared with
local cultivars that are winter active. These results are in agreement with Qushy ef a/.
{1999), Smith et a/ (1991), Rumbaugh et a/ (1998) and Marble ef a/ .(1985) who
stated that cultivation in the arid regiens had led to evolution of many unique local
ecotypes. which may be excellent candidates for breeding non dormant varieties
adapted to desert conditions.

The genetic potential performance of the five tested cultivars differed
significantly during the four growing seasons overall the three growing years. The
seasonal proportion of the total yield over the 29 cuts, expressed upward trend from
winter to summer overall cultivars, then sharply dropped in Autumn (Table 4).
Summer yield contributed the highest proportion of the total yield (30.73 %) followed
by Spring (24.73%), Winter (22.42%), and Autumn (22.17%). In contrast, a different
trend was observed in the New Valley, where spring season contributed the highest
proportion (32.63%) followed by autumn (25..31%), summer (25.11%) and the
lowest s-eason was winter (16.95%) over 27 cuts. These results are in agreement with
those obtained by Rammah ef &/, (1995) who reported that summer average dry yield
of thirteen Egyptian landraces and three local cultivars, contributed the highest
proportion of the total yield foliowed by Spring, Winter and Autumn. In addition,
these results are supported by Brune et af (1989) who found variation in the
performance of cultivars among periods and seasons. Also, similar results were
reported by Qushy ef al (1999) who stated that Autumn contributed the highest
proportion (32.41%) followed by Summer (30.94%), Spring (23.88%) and then
Winter (12.77%) at Ismailia.

3. Productivity distribution among years:

The accumulated dry forage yield in the three growing years and the total yield
of all cuts over locations divided the tested cultivars into two groups {Tables 6&7). At
Ismailia the highest group was the local cultivars with no. significant difference in
yielding capacity, between Ismailia-1and Siwa, except in the third year (Table 6). The
first year contributed with 36.84% to the total yield followed by the second year which
contributed with 35.23% and then followed by the third year with contribution of
27.95% to the total yield, at Ismailia. The contributed trend from the total was
downward from the first to the third year (Table 6).
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Table 6. The accumulated forage dry yield (t h') during three successive years as a

percentage from the total yield of the 29 cuts at Ismailia Research Station.

Cultivars Firs r {2004 cond r {2005 Thir r (2006 Tetal
total . % of total % of total  %of yield of 29
10cuts total 10 cuts totat 9 cuts total cuts

109701 9.2 36.81 8.5 34.06 73 29.13 25.1

109702 9.5 36.64 9.0 34.62 7.4 28.74 259

109/03 9.9 37.56 9.4 3549 7.2 27.04 26.5

Ismailia-1 17.9 36.66 17.1 34.51 13.9 28.44 49.0

Siwa 17.9 36.55 18.1 37.09 129 26.41 48.9

Average: 12.9 36.84 12.4 135.23 9.8 27.95 35.1

CV. % : 29 5.8 29 2.7

LSD (0.05)

Cultivars: 0.24 0.5 0.2 0.61

A different trend was obtained at the New Valley; where an upward trend yield

increase from 29.59% in the first year followed by 42.76% in the second year and a
sharp decline observed in the third year 27.65% (Table 7). These results may be due
to the origination of each group cultivars from the same cluster and gene pool. These
results are in agreement with Smith et &/ (1991) who stated that a high degree of
similarity existed between ecotypes within cluster. The superiority of Ismailia-1 and
Siwa over the exotic cultivars (109/01, 109/02 and 109/03) regarding the accumulated
dry forage per year for the 29 cuts at Ismailia could be attributed to their genetic
potential as registered cultivars. These resuits supported by Qushy el a/ (1999) who
reported that the accumulated dry forage vield in the second year was the highest
(52.32%) compared with the first year of (47.68%).

Table 7. The accumulated forage dry yield (t h'') during three successive years as a

percentage from the total yield of the 27 cuts at the New Valley Agricultural
Research Station.

Cultivars Fir: ar (2004 Second year {2 Thir ar {2006 Total
total % of total % of totat % of yield of 27
Bcuts  total 10 cuts _ total 9 cuts total cuts
109/01 30.2 29.22 46.0 44.49 27.2 26.29 103.5
105/02 28.7 30.23 39.6 41.73 26.6 28.05 95.0
109/03 27.5 28.37 43.1 44.49 263 27.14 97.0
Ismailia-1 35.8 30.38 49.1 41.69 329 27.93 117.8
Siwa 35.3 29.75 49.1 41,40 34.3 28.87 118.7
Average: 31.5 29.59 45.4 42.76 295 27.65 106.4
CV. % : 9..9 2.6 1.89 3.6
LSD (0.05)
Cultivars: 2.02 0.75 0.36 2.16
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4. Combined Total Dry Forage Yield:

The combined analysis of the total dry forage yield (t h') over the two tested
locations; Ismailia and the New Valley, revealed that the local cultivars; Ismailia-1 and
Siwa were significantly higher in total dry forage yield (83.3 and 83.8 t h'l);
respectively, than the exotic cultivars (Table 8). These results reflected some regional
adaptation for the local cultivars. Also, it shows that this group has originated from
the same genetic cluster (Table 8). These results are supported by Rammah (1995),
Smith et a/{19991), Cushy et a/. (1995) who reported that the genotypic cluster of
the New Valley cultivars was superior to the introduced genotypes in yield and yield
components.

Table 8. Total dry forage yield (t h') per year for the tested cultivars and their
combined at Ismailia and the New Valley Research Stations.

Cultivars Ismailia . New Valley . Total
Yr-1 Yr-2  Yr-3 Total Yr-1  ¥r-2 Yr-3 Total Combined

10 cuts 10 cuts 9 cuts 29 cuts Bcuts 10cuts 9 cuts 27cuts

109/01 9.2 8.5 7.3 25.1 30.2 460 27.2 1435 64.3

109/02 9.5 9.0 7.4 25.9 28.7 396 263 95.0 60.5

105/03 9.9 9.4 7.2 26.5 275 431 329 97.0 6.1.6

Jsmailia-1 179 171 139 490 358 49t 343 1178 83.3

Siwa 179 181 129 488 353 490 295 1187 83.8

Average: 129 124 9.8 351 315 454 255 1064 70.7

CV. % : 29 58 29 2.7 9.9 2.6 1.89 3.6 3.47

LsD (0.05) |

Cultivars: 0.24 0.5 62 0.16 202 075 036 216 1.06

LSD {0.05)

Cul x ¥rs:  § - 0.3 1.2

5. Plant Height:

Seasonal average plant height during the three growing years at Ismailia for the
tested cultivar revealed similar trend for annual dry forage yield (Table 9). The local
cultivars Ismailia-1 and Siwa expressed the highest significant plant height compared
with the exotic group cultivars 109/1, 109/02 and 109/03, during the three growing
years. Upward height trend was observed in the first year with 35.9 ¢m to the second
year with 39.2 cm, over all cultivars. Whereas, downward height trend was observed
during the third year with 35.8 cm (Table 9). No significant differences were observed
between Ismailia-1 and Siwa regarding plant height except in the first year, where
slight differences were observed,
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Table 9. Seasonal average plant height (cm) during three successive years for the

tested alfalfa cultivars at Ismailia Agricultural Research Station.

Cultivars Ei r (2004 Second year (2005) Third vear (2006)
Win. Spr. Sum Aut. Mean Win. Spr. Sum Aut. Mean win. Spr. Sum Aut. Mean
2cut 2cut 3cut 3cut 10cut | 2cut 3cut 3cut 2cut 10cut 2cut 2Zcut 3cut 2cut  9cut

109/0t 35.7 30.4 30.5 35.6 33.1 36.8 36.7 34.8 365 36.2 309 229 348 371 314

109/02 34.2 304 31.1 36.2 33.0 37.3 35.3 35.2 36.1 36.0 31.0 241 356 37.3 32.0

109/03 323 283 27.7 36.0 31.1 40.6 414 36.1 36.3 38.6 29.5 23.6 364 376 31.8

Ismailia-1 44.6 45.1 41.2 373 421 43.4 43.2 43.1 42.2 43.0 40.5 41.1 44.3 435 423

Siwa 42.0 41.8 39.7 38.7 40.5 39.5 44.2 43.0 42.2 42.2 41.0 40.4 42.4 42.3 41.5

Average: 37.8 35.2 34.1 36.8 359 | 39.5 40.2 38.4 38.7 39.2 34.6 304 38.7 39.6 358

CV. % 51 44 43 39 29 33 36 54 52 27 |65 64 30 61 28

LSD (0.05)

Cultivars: 3.6 24 23 22 15 20 22 32 31 16 (32 30 18 37 16

LSD (0.05)

Cul x Seas: 2.3 2.5 ----2.8

At the New Valley, downward trend regarding plant height was ohserved from
the first year {47.5 cm) to the third year {45.4cm). Similar results were obtained,
where the local cultivars expressed higher rate of growth over the exctic cultivars
{Table 10). None of the tested cultivars has the same superiority in plant height every
season and year.,

Generally, the average plant height overall tested cultivars was higher in Spring of the
first year (50.6 cm)} and the second year {47.3 cm) followed by winter of the third
year (46.2 cm) (Table 1Q). At both sites, Ismailia and the New Valley, Ismailia-1 and
Siwa cultivars expressed superiority over other cultivars regarding plant height with
slight difference between them. These results are in agreement with the findings of
Oushy et al (1999, Geweifel 1997, Mousa ef a/ 1996 and Abdel-Halim et a/ 1992)
These results are in agreement with Smith ef a/ (1991) who concluded that there is a

high degree of similarity between ecotypes within cluster.
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“aole 10. Seasonal average plant height (cm) during three successive years for the
tested alfalfa cultivars at the New Valley Agriculture Research Station.

Cultivars Eirst year (2004) Second year (2005) Third year (2006)
Win. Spr. Sum Aut. Mean Win. Spr. Sum  Aut, Mean Win, Spr. Sum Aut. Mean
lcut 2cut 3eut 2cut Bcuts 2cut 3eut 2cut 3cut 10cut Zcut 3cut 2cut 2cut Scut

105/01 [ 17.0 438 42.9 43.1 442 48.1 48.1 43.0 42.0 453 44.2 44.6 42.7 44.5 44.0

105/02 40.0 513 50.8 42.6 46.2 446 454 43.2 43.4 44.1 45.0 446 43.0 453 444

109/03 16.3 46,3 45.0 47.1 46.2 44.7 456 44.1 45.0 44.8 44.7 46.1 43,5 436 445

Ismaiiia-1 46,3 56.9 55.0 50.0 52.0 47.1 48.6 44.5 45.0 46.3 47.7 46,9 455 47.2 16.8

Siwa 40.0 55.0 52.1 47.8 48.7 49.2 49.0 448 45.5 47.1 49.4 47.2 454 47.6 474

Average: 43.9 50.6 49.2 46.1 47.5 46.7 47.3 439 44.2 455 | 46.2 457 44.0 456 454

CV. % : 214 68 88 81 58 35 21 18 19 1.2 1.8 06 21 27 09

LSD (0.05)

Cultivars: NS 53 67 57 43 25 15 12 13 09 13 04 14 19 08

LSD (0.05)

Cul x Seas: | ------ 8.2 1.6 - oo 1.3

6. Chemical Composition:

Noticeable variation in crude protein percentage (CP %), was observed among
the tested cultivars (Table 11).

It seems that the exotic cultivars were, in general,

higher than the local cultivars by 1-2 CP%. In fact, the results showed that cultivars

are divided into two distinct groups in CP%.

CP% results indicated that the

superiority of the exotic cultivars over the local group once whereas yield production

exhibited an opposite trend. Therefore, in general we conclude that when alfalfa yield

increased, CP% decreased and vice versa.

Table 11. Chemical composition of the tested alfaifa cultivars in the winter season of
the second year at Ismailia site.

Cultivars Crud Protein Crude Fiber Ether Extract Ash
(%) (%} (%) (%)

109/01 23.3 19.6 2.2 9.6
109/02 23.4 19.1 1.9 10.1
109/03 22.9 20.0 2.1 9.8
Ismailia-1 21.7 24.6 1.9 10.7
Siwa 21.4 25.1 1.8 11.8
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Local cultivars have shown slight increase in CF% comparing with the exotic cultivars.
Remarkable differences were observed in ether extract EE% and Ash%. In general
the exotic cultivars expressed higher forage quality than the local cultivars in terms of
high protein and Ether extract. However, these differences were insignificant and
slightly affect the evaluation of these cultivars compared to dry forage vield and its
distribution over the life cycle of the plants which is a more important consideration in

evaluation and selection superior cultivars for commercial use.
CONCLUSION

The data revealed that the genetic performance of five alfalfa cultivars in two
locations distinguished them into two categories. The superior category included the
local cultivars, Ismailia-1 and Siwa which expressed significant performance and wide
range of genetic base for yield superiority and adaptability in comparison with the
exotic cultivars; 109/01, 109/02 and 109/03, under new reclaimed land conditions in
Egypt. The total dry forage yield combined over Ismailia and the New Vailey were 83.8
and 83.3 t h! for Siwa and Ismailia-1 cultivars, respectively. The exotic cultivars
yielded 64.3, 60.5 and 61.6 t h! for 109/01, 109/02 and 109/03 cultivars, respectively.
tocal cultivars had similar genetic behavior either within or among seascns as well as
years. This could be due to the fact that both cultivars originated from the same gene
pool of Egyptian alfalfa landraces at New Valley and Siwa Oases.

The performances of the tested cultivars in terms of fresh forage yield were
greatly affected by environment and genotypes. Also, none of the tested cultivars
have maintained superiority in all seasons and years.

At Ismailia site, cultivars contributed the highest proportion (30.73%) of the
total dry yield during the Summer season followed by Spring with (24.73%). However,
at the New Valley site cultivars contributed the highest proportion (32.63%) of the
total dry vield during Spring seascn followed by Autumn (25.31%). These different
trends may be due to the heat stresses of Summer season at the New Valley site
comparing with Ismailia site. The obtained genetic variability among the tested
cultivars could be used as a breeding materials in further breeding program to develop
new one, However, areas with alfalfa high preductivity should be taken into

consideration in our policy for expansion of affalfa cultivation.
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