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ABSTRACT

This study was carried out at a special Farm, Ber El-Abd, North Sinai Governorate during the period from 2020
to 2021 year to investigate the impact of drip irrigation on performance of some Alfalfa varieties (Giza-1,
Ismailia-1, Ramah-1, Siwa-1, Si-River and WL-528) as well as on their growth criteria. Chemical analysis and
yield attributes of Alfalfa (Medicago sativa L.) in randomized complete block design (RCBD) with six
replications. The results showed that, Ramah-1 and Ismailia-1 varieties obtained superiority (P<0.05) for plant
height with mean among all varieties (76.73 and 76.68 cm, respectively). However, the WL-528 variety
produced the lowest mean value across all cuts (51.83 cm). Ramah-1, Ismailia-1 and Siwa-1 varieties achieved
significant in fresh weight (4.88, 4.80 and 4.62 kg m, respectively). However, the WL-528 variety produced
(2.70 kg m2) the lowest mean value across all cuts tested. Ramah-1, Ismailia-1 and Siwa-1 varieties achieved
significant in dry weight (1.98, 1.96 and 4.62 kg m, respectively). But WL-528 variety gave the lowest mean
value in all cuts it was (0.67 kg m™2). Throughout the growth stages, the Ramah-1 variety achieved significant
crude protein content in all cuts. However, WL-528 variety gave the lowest value on crude protein content
(16.23%). Moreover, Ramah-1 variety had the highest crude protein content (24.82 %) at means over all
cuts. During the growth stage, the crude fiber content of the Ismailia-1 variety was significant (22.76%).
However, the Ramah-1 variety provided the lowest value in cuts. Furthermore, Ramah-1 had the lowest crude
fiber content (14.92%). Finally, results concluded that planted Ramah-1 variety gave the highest quality and
forage production in new reclamation lands under a drip irrigation system.
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INTRODUCTION

In Egypt, there is a shortage of green forages, especially during the summer when competition with strategic
crops for limited arable land limits the availability of forages. To address this issue, alfalfa is considered the best
crop to cultivate on newly reclaimed land because it produces high yields of high-quality forage and has a long
lifespan (Diaa, 2015). Alfalfa is an important crop in the Sinai region of North and West Egypt, where there are
salinity problems in the soil and irrigation water resources. While there has been significant research on the
salt tolerance of alfalfa, there is a need to screen current and experimental cultivars to assist growers in
selecting the right variety. Due to the complexity of salinity tolerance in plants, it is also necessary to adapt
screening methodologies and results to field conditions. Biotic stresses such as salinization and drought are the
main challenges in improving the yield and productivity of alfalfa in Egypt. Alfalfa is widely used as a perennial
legume forage due to its high protein, content and biomass production (Scasta et al., 2012). Compared to many
other crops, alfalfa is relatively tolerant to salt stress (Munns and Tester, 2008). However, soil salinity remains
an important environmental factor that limits yield and causes secondary stresses such as oxidative damage
(Zhu, 2002). Sodium (Na+) stress triggers an increase in cytosolic calcium (Ca2+) and activates downstream
pathways through Ca2+ binding proteins (Deinlein et al., 2014). Additionally, other second messengers linked
to Ca2+ signaling play a role (Hozayn et al., 2019).

Due to its high nutritional quality and herbage vyield, alfalfa (Medicago sativa L., 2n=4x=32) is a crucial
perennial legume crop and a valuable source of forage (Wang et al., 2020). The seed yield of alfalfa is essential
for effectively distributing of new cultivars to farmers (Li and Brummer, 2009). In 2020, approximately 79,339
fed of land in Egypt was dedicated to alfalfa cultivation, resulting in an annual production of 2,722,749 metric
tonnes and an average yield of 34.318 tons/fed (EAS, 2022). Increasing alfalfa seed production can be achieved
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through the development of high-yielding varieties and improved cultura practices. However, genetic and
breeding research has shown limited progress in achieving higher seed yield in alfalfa (Bolanos-Aguilar et al.
2002). On the other hand, optimal mineral nutrition (Terzi¢, 2020), row distance, seed amount used for sowing,
and plant density (Zhang et al., 2008) can significantly impact yield components and overall seed vyield.
Therefore, focusing on these factors appears to be a better approach to achieving higher and more stable seed
yields. A study was conducted to examine the response of four alfalfa varieties (New Valley (NV), Siwa-1,
Ismailia-1, Ramah-1) on sandy soil using growth criteria. The results showed that the Ramah-1 variety had the
highest forage production in sandy soil (Asmaa et al., 2022).

A field experiment was planned on alfalfa with the following objectives:

1. To assess alfalfa varieties for forage and quality yields, as well as their constituents, in North Sinai and

similar regions.
2. Determine the best variety for increased alfalfa production in Egypt.

MATERIALS AND METHODS

This research was conducted at a special farm, Ber El-Abd, North Sinai during 2020-2021 season to assess
alfalfa varieties for forage and quilty yields under ideal North Sinai conditions to increase alfalfa production in
Egypt.

Experimental Site:

The field experiment took place at Ber EI-Abd Farm in North Sinai, Egypt, which is located in the north eastern
sector of the country between a longitude of (30.59 °N 32.46°E). The total area of North Sinai Governorate is
approximately 27574 km?(10.646 sq mi). Giza-1, Ismailia-1, Ramah-1, Siwa-1, Si-River, and WL-528 alfalfa seeds
were obtained from the Forage Crops Research Department, Agricultural Research Center (ARC), Ministry of
Agriculture, Giza, Egypt. The details of the origin of these varieties can be found in Table 1.

Table 1. Location and source of seed varieties

Number Variety Origin
1 Giza-1 Egypt
2 Ismailia-1 Egypt
3 Ramah-1 Egypt
4 Siwa-1 Egypt
5 Si-River Australia
6 WL-528 USA

Soil Characteristics:

The soil at the experimental site was sandy loam (Table 2). Soil samples were gathered from a depth of 30 cm
prior to cultivation. Before analysing physical and mineral properties, collected samples were air dried,
pulverised, and passed through a 2 mm filter (Richard, 1954). The mineral analysis of irrigation water is shown
in Table 2.

Table 2. Chemical analysis of the experimental irrigation water

Cations (meq.l?) Anions (meq.l?)
EC (dS.m"! S.AR
(dS.m) ca” | Mg” | Na K* CI | HCOs | COs | SO«
5.47 2.70 0.8 1.64 0.21 15 2 - 185 1.24

Soil samples were collected from the experimental location at a depth of 30 cm prior to planting for analysis of
soil physical and chemical parameters, and the findings are reported in Tables 3-a and 3-b

Table 3-a. Analysis of physical properties of the experimental site soil

o
] A . » . Drained level &.‘? .
=3 g = 2 |Organic carbon < Bulk density| Root growth factor
ol < ~ o o Q 3
~ x X < % o o =3 g/cm 0.0to 1.0
3 ° Lower limit Upper limit ]
30 5 15 80 0.9 0.11 0.25 0.33 1.2 0.5
Table 3-b. Analysis of chemical properties of the experimental sitesoil
EC Cations Meq. I Anions Meq. I'!
Depth (cm H
pth (cm) P (dS.m™) Ca** Mg+ Na* K* cr HCOs Cos Sos
30 7.8 1.7 3.4 8.4 3.9 0.5 5.3 2.9 - 8
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Seed and Sowing:

Alfalfa seeds were sown with ata rate was 10 kg seed/Fed . The land was plowed once by tractor and
fertilizers including Potasom sulfate with 100 Kg/Fed, superphosphate with 200 Kg/Fed were added.
Fertilizer application:

Plant for seeds production treated with fertilizer as obtained from Ministry of Agriculture, Egypt.
That’s recommended amount its mineral Fertilizers per Fed it's (300Kg/Fed) Ammonium. And biofertilization
add with the seed before sowing Phosphoren 50 g/1 kg, Potasomag 50 g/kg seed and Rizobactrean 50 g/kg. The
biofertilization is mixed with sugar solution after that mixed with seed and sowing in land just one time.
Irrigationirrigation system:

The date of sowing was 1% of October 2020 and harvested eight timing up to end of August 2021 . The
irrigation system was applied three times every week during winter season for (1 hour) with rate (2 L/hr ) for
each driper, while, in the summer season, the irrigation was applied five times each week.

Cuttings:

The first cutting was taken 80 days after sowing, followed by 30-day intervals. At each cutting, the
plants were cut 5-cm above the ground level. For recording biometric observations, including some vegetative
growth traits and yield, a sample of plants randomly selected from treatment was used. The studied alfalfa
genotypes were tested in a randomized complete block design (RCBD) with six replicates. The plot size area
was 2 m? containing 4 rows of 1 m length (50 cm between rows).

Forage yield and its components:

1- The average plant height in centimeters was determined at harvest for each cut by measuring the
height of 10 plants from the soil surface to the tip of the tallest tiller. The average of the three cuts
was calculated.

2- The number of branches per plant was determined, and the average of the three cuts was calculated.

3- The ratio of leaves to stems (both fresh and dry weight) was determined by separating a 200 gram
sample of fresh into leaves and stems. The components were then dried in an oven at 70°C to
determine the dry leaves to stems ratio. The average of the three cuts was calculated.

4- The fresh forage yield in kilograms per plot (m?) was determined by hand clipping each plot, and the
total of the three cuts was calculated for each sowing date.

5- The dry forage yield was estimated by multiplying the green forage yield of each plot by mean dry
matter percentage. The dry matter percentage was determined from random samples of 150 grams
from each plot at each cut, after drying in an oven at 70°C until weight constancy. The total of plots
per cut was calculated.

6- The protein content was determined by the micro-kjeldahl method as outlined by A.0.A.C. (1980) to
estimate the total nitrogen. The nitrogen percentage was multiplied by 6.25 to obtain the crude
protein.

7- The crude fiber percentage was determined using the method described in A.0.A.C. (1986).

Statistical analysis:

The data obtained data were computed and subjected to the appropriate statistical analysis of
randomized complete block design using the General Linear Models (GLMs) procedures in SAS (SAS, 2004). The
means followed by the same alphabetical letters were not statistically significant at the 0.05 level of
significance as determined by Duncan's multiple range test (1955).

RESULTS

Growth parameters:

Six alfalfa varieties were grown during the 2020 and 2021 growing seasons to investigate their effect of on
forage yields and components. The six alfalfa varieties used to evaluate the performance of the varieties in this
study provided a range of variations. The obtained results can be depicted as follows.

3.1. Alfalfa Forage Yield and Quality:

3.1.1. Plant height.

Table 4 shows that plant height was significantly influenced by the varieties in all cuts. The Ramah-1 and
Ismailia-1 varieties outperformed all others (P<0.05) in plant height with mean (76.73 and 76.68 cm,
respectively), but the WL-528 variety had the lowest mean value in all cuts (51.83 cm).
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Table 4. Mean performance for plant height (cm) of some alfalfa varieties under drip irrigation during one year
from1/10/ 2020 to 2021.

Cut NO.
Treatments 20/12/ 1/2/ 10/3/ 20/4/ 1/5/ 10/6/ | 20/7/ | 10/8/
2020 (1) 2021(2) | 2021 (3) | 2021 (4) | 2021 (5) | 2021 (6) | 2021 (7) | 2021 (8)
Giza-1 58.60b 55.73ab 54.83a 56.48a 57.27b 57.09d 65.23d 73.26b
Ismailia-1 58.60b 55.66ab 54.54a 53.77b 57.87b 67.66b 76.68a 74.40b
Ramah-1 59.50a 58.86a 55.58a 54.07b 59.47a 68.37a 76.81a 76.73a
Siwa-1 59.00a 57.86a 54.58a 53.07b 56.87b 66.66b 75.81a 73.40b
Si-River 58.13b 57.26ab 52.20b 55.32a 57.70ab 61.58c 72.40b 73.06b
WL-528 58.06b 55.20ab 51.83b 54.16¢ 53.32¢ 56.44d 68.16¢C 71.20c
Significance * * * * * * * *

Using Duncan's Multiple range test, the means of each factor denoted by the same letter are not significantly
different at the 5% level.
3.1.2. The number of branches per plant:

Results are presented in Table 5. In all cuts, the number of branches was significantly affected by the
varieties. The Siwa-1 and Ramah-1 varieties outperformed all others (P<0.05) in terms of the number of
branches formed during the growth stages in cut No (2 to 8). However, the WL-528 variety had the lowest
mean value. (13.87) in cut No. (2). Moreover, Ramah-1 then Siwa-1 and Giza-1 varieties increased number of
branches at means over the 8 cuts (21.08, 20.97, and 19.85, respectively).

Table 5. Mean performance for number of branches of some alfalfa varieties under drip irrigation during one
year from 1 /10 /2020 to 2021.

Cut NO.

Treatments 20/12/ 1/2/ 10/3/ 20/4/ 1/5/ 10/6/ 20/7/ 10/8/

2020(1) | 2021(2) | 2021(3) | 2021(4) | 2021(5) | 2021(6) | 2021(7) | 2021(8)
Giza-1 14.30 14.22ab 15.33b 15.16bc 15.73b 18.00cd 19.27d 19.85b
Ismailia-1 14.52 14.16ab 15.10b 15.54a 16.57a 18.26b 20.68ab 19.53c
Ramah-1 14.44 14.24ab 17.66 a 15.020c 16.40a 18.54a 19.95c 21.08a
Siwa-1 14.46 14.37a 15.27b 15.65a 15.92b 18.31bc 20.92a 20.97a
Si-River 14.39 13.97b 17.68a 15.42ab 15.94b 17.92d 19.50b 19.24d
WL-528 14.36 13.87b 15.02b 15.42ab 15.84b 17.82d 19.40b 19.23d
Significance ns * * * * * * *

Using Duncan's Multiple range test, the means of each factor denoted by the same letter are not significantly
different at the 5% level.

3.1.3. Fresh forage yield (Kg/m?):
Results in Table 6 revealed that the varieties had a significant impact on fresh weight (kg m?) in all cuts.
In terms of fresh weight, the Ramah-1, Ismailia-1, and Siwa-1 varieties outperformed all others (P<0.05) (4.88,
4.80 and 4.62 kg m?, respectively). However, the WL-528 variety had the lowest mean value across all cuts
(2.27 kg m-2).
Table 6. Mean performance for fresh weight of some alfalfa varieties under drip irrigation during one year from
1/10/2020to 2021.

Cut NO.

Treatments 20/12/ | 1/2/ 10/3/ 20/4/ 1/5/ 10/6/ | 20/7/ 10/8/

2020 (1) | 2021(2) | 2021(3) | 2021(4) | 2021(5) | 2021(6) | 2021(7) | 2021 (8)
Giza-1 2.94 2.89ab 2.58a 2.45ab 3.18 3.35ab 3.48ab 4.47ab
Ismailia-1 2.73 2.02a 2.65a 2.35ab 3.15 3.50a 3.99a 4.80a
Ramah-1 2.75 2.90ab 2.51a 2.72a 3.12 3.61ab 3.85a 4.88a
Siwa-1 2.89 2.95ab 2.64a 2.63ab 3.04 3.28a 3.89a 4.62a
Si-River 2.94 2.71b 2.58a 1.93b 3.01 2.56b 3.71b 4.06b
WL-528 2.70 2.89ab 2.27b 2.45ab 3.18 3.35ab 3.48ab 4.47ab
Significance ns * * * ns * * *

Using Duncan's Multiple range test, the means of each factor denoted by the same letter are not significantly
different at the 5% level.
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3.1.4. Dry forage yield (Kgm™):

Results also in Table 7 showed that the highest values of dry weight from Ramah-1, Ismailia-1, and
Siwa-1 varieties achieved significant superiority (P<0.05) among all varieties in dry weight (1.98, 1.96 and 1.91
kg m™, respectively). However, the Si-River variety had the lowest mean value across all cuts (0.50 kg m™2).

Table 7. Mean performance for dry weight of some alfalfa varieties under drip irrigation during one year from 1
/10 /2020 to 2021.

Cut NO.

Treatments 20/12/ 1/2/ 10/3/ 20/4/ 1/5/ 10/6/ 20/7/ 10/8/

2020(1) | 2021(2) | 2021(3) | 2021(4) | 2021(5) | 2021(6) | 2021(7) | 2021(8)
Giza-1 0.66 0.52b 0.68 1.72 1.71b 1.83 1.86 1.91ab
Ismailia-1 0.69 0.65a 0.75 1.76 1.85a 1.89 1.96 1.05a
Ramah-1 0.69 0.67a 0.77 1.77 1.86a 1.89 1.95 1.98a
Siwa-1 0.68 0.62ab 0.72 1.73 1.82a 1.86 1.94 1.01ab
Si-River 0.64 0.50b 0.68 1.72 1.71b 1.82 1.85 1.80b
WL-528 0.67 0.61ab 0.73 1.71 1.71b 1.80 1.89 1.90ab
Significance ns * ns ns * ns ns *

Using Duncan's Multiple range test, the means of each factor denoted by the same letter are not significantly
different at the 5% level.
3.1.5. Leaf/ stem ratio %:

Also, it could be stated that (Table 8) leaf: stem ratio had been significantly increased where it was
affected by Ramah-1, Ismailia-1 varieties during the first and late growth stage in most of cuts No. (1: 8). But,
Si-River variety gave the lowest value in most of cuts. Moreover, Ramah-1 variety had the highest leaf/stem
ratio (64.1 %) in all cuts. The lowest leaf/stem ratio (51.9%) was found with Si-River variety.

Table 8. Mean performance for leaf: stem ratio of some alfalfa varieties under drip irrigation during one year
from 1 /10 /2020 to 2021.

Cut NO.

Treatments 20/12/ 1/2/ 10/3/ 20/4/ 1/5/ 10/6/ 20/7/ 10/8/

2020(1) | 2021(2) | 2021(3) | 2021(4) | 2021(5) | 2021(6) | 2021(7) | 2021(8)
Giza-1 53.7 50.6¢ 61.3b 57.3a 57.3a 59.5a 53.3a 49.5¢
Ismailia-1 51.8 53.2b 63.2a 54.0b 53.9bc 56.3b 48.6b 52.6a
Ramah-1 52.4 54.8a 64.1a 59.2a 58.9a 59.8a 54.2a 53.1a
Siwa-1 54.5 53.2b 62.5ab 58.3a 53.0c 55.3b 49.5ab 50.6¢
Si-River 51.9 54.0a 62.0ab 57.6a 55.7ab 55.9b 51.8a 50.9bc
WL-528 52.4 53.8ab 62.1ab 57.2a 55.9a 55.8b 52.2a 52.1ab
Significance ns * * * * * * *

Using Duncan's Multiple range test, the means of each factor denoted by the same letter are not significantly
different at the 5% level.

3.1.6. Chemical analysis:
3.1.6.1. Crude protein content (%):

Results presented in Table 9 revealed that crude protein content varied significantly across all cuts. The
Ramah-1 variety outperformed all other varieties in crude protein content during growth stages in all cuts
(P<0.05). However, Si-River variety had the lowest crude protein content value (16.23%). Overall cuts, the
Ramah-1 variety had the highest crude protein content (24.82%).

Table 9. Mean performance for crude protein of some alfalfa varieties under drip irrigation during one year
from 1 /10 /2020 to 2021.

Cut NO.

Treatments 20/12/ | 1/2/ 10/3/ 20/4/ 1/5/ 10/6/ 20/7/ 10/8/

2020 (1) | 2021(2) | 2021(3) | 2021(4) | 2021(5) | 2021(6) | 2021(7) | 2021(8)
Giza-1 16.22b 17.49b 20.95a 20.40a 21.05a 21.77a 22.24a 22.32a
Ismailia-1 16.42b 17.70b 21.16a 21.61a 21.23a 21.96a 22.42a 22.51a
Ramah-1 19.14a 20.33a 22.20a 21.46a 21.78a 21.55a 24.82a 24.30a
Siwa-1 18.33a 19.56a 22.32a 20.04a 21.02a 21.81a 24.12a 24.49a
Si-River 14.60c 15.94c 16.82b 19.56b 19.65b 20.29b 19.00b 20.58b
WL-528 16.23b 17.44b 20.85a 20.50a 21.45a 21.76a 22.27a 22.35a
Significance * * * * * * * *

Using Duncan's Multiple range test, the means of each factor denoted by the same letter are not significantly
different at the 5% level.
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3.1.6.2. Crude fiber content (%):

Results presented in Table 10 revealed that crude fiber content in all cuts was significantly affected by
variety. The Ismailia-1 variety outperformed all others (P<0.05) in crude fiber content mean all was (22.76%)
and during growth stage in all cuts. However, the Ramah-1 variety provided the lowest value in cuts.
Furthermore, the Ramah-1 variety had the lowest crude fiber content (14.92%) across all cuts.

Table 10. Mean performance for crude fiber content (%) of some alfalfa varieties under drip irrigation during
one year from 1 /10 / 2020 to 2021.

Cut NO.

Treatments 20/12/ 1/2/ 10/3/ 20/4/ 1/5/ 10/6/ 20/7/ 10/8/

2020 (1) 2021 (2) 2021 (3) 2021 (4) 2021 (5) 2021 (6) 2021 (7) 2021 (8)
Giza-1 18.24b 17.69b 19.15a 19.53a 22.50a 22.55a 20.40a 19.54a
Ismailia-1 18.24b 17.84b 19.28a 19.70a 22.66a 22.76a 20.62a 19.70a
Ramah-1 15.44c 14.92c 17.62b 16.58b 19.24b 19.80b 18.36b 17.58b
Siwa-1 19.89a 19.31a 19.62a 20.26a 20.38a 21.75a 20.76a 19.27a
Si-River 20.51a 19.89a 19.62a 20.90a 20.10a 21.56a 20.64a 19.91a
WL-528 18.24b 17.69b 19.15a 19.53a 20.50a 20.55a 19.80a 19.54a
Significance * * * * * * * *

Using Duncan's Multiple range test, the means of each factor denoted by the same letter are not significantly
different at the 5% level.

DISCUSSION

Plant height at forage harvest was significantly different (P<0.01) among genotypes across environments.
Neutral detergent fiber, acid detergent fiber and lignin, hemicellulose and other nutrients, dry matter in vitro
digestibility and relative feed value were significantly different in genotype variation (P<0.01). FGI-9001 had the
highest mean DM yield, followed by FGI-3054. FGI-8091 had the tallest plant (60.13 cm), while the shortest
genotype was FGI-1011. CP yields were recorded above the threshold for all tested genotypes. FGI-9001
recorded the highest in vitro TS digestibility and relative feed value and the lowest levels of neutral detergent
fiber, acid detergent fiber, lignin and cellulose (Atumo et al., 2021). Similar results were obtained by Mundhe
and Shelke (1991), who found that dry matter production was not affected in the different cuts, and their
results are consistent with the observations of Shukla (2003) and Marino and Berardo, 2005) that dry matter
increases in different varieties significantly. The results are consistent with those of Oushy et al. (1999) who
studied alfalfa cultivars in sandy soil conditions, there were significant differences in the leaf/stem ratio
between alfalfa cultivars. Similar results were reported by Petilet al. (1992), Bonner (1997), Buxton (2004),
Abdul-Galil (2007) and Martens (2007).

Similar results for crude protein and fiber content were obtained by (Diaa et al.,, 2015) showed that
crude protein content in all cuts was significantly affected by the Siriver alfalfa variety. Si-River cultivar had a
significant advantage (P < 0.05) among all cultivars in terms of crude protein content in cuts (3-20) growth
stage, but Giza cultivar had the lowest value in cuts (3:20) and Siwa varieties in cuts (3-6 and 11-20).
Furthermore, the Si-River variety had the highest average crude protein content (37.76%), but the Giza variety
had the lowest average (33.87%). Gizeh cultivar grown in mineral-treated soil resulted in a decrease in crude
fiber content with the lowest average value (26.58%). NV variety grew the highest number of branches per
plant, with 20.88 on average. The first Cut also featured Siwa variety growing at a height of 73.05 cm. Ramah1
variety increased fresh weight significantly in cut 1, achieved the highest average fresh weight (4.17 tons per
faddan) that was recorded. Ramah1 seeds were sown in hills 25 cm apart to produce the highest yield. At 1st
harvest, weighed 2.17 tons per faddan. The tallest crop reached as part of the Fourth cut, a recording of 25 cm
was made Ramah1 variety with a height of 92.2 cm, the plant placed in 4" Cut surpassed all others by 25 cm
(Deiaa et al., 2017 and Asmaa et al., 2022).

Variability is vital to developing cultivars with high quality and high forage production. It’'s commonly
used in breeding programs to develop these traits. The Phenotypic and genotypic coefficients of variation,
heritability, genetic advance in the population and association between vyield and its components are key
indicators in improving traits (Denton and Nwangburuk 2011). Genetic merit is only obtained when there is
genetic diversity (Costa et al., 2021), which allows simultaneous selection of multiple traits associated with
yield (Mahajan et al., 2011).

Alfalfa varieties displayed different behaviors and the highest yield was found in Milenia, Chipilo,
Oaxaca and Valenciana. According to the statistical differences between the general averages of each season,
the dry matter yield in summer was mostly contributed by stem density and plants. A greater stem weight led
to higher dry matter yield in spring (Adelaido et al., 2019).
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This suggests that these indices were successful in identifying genotypes that produced high yields in
both drought stress and non-stress conditions. The control-50% analysis using principal component analysis
identified genotype Bts 1237 and Temar as the most stable high yielding genotypes in both environments
(Okasha and Mubarak, 2018).

CONCLUSION

It can be concluded that the studied alfalfa varieties (Ramah-1, Ismailia-1, and Siwa-1) could be
recommended for maximizing forage and quality yields as well as their constituents under the environmental
conditions in North Sinai and similar regions in Egypt. Additionally, Ramah-1 alfalfa variety is the best variety
for increased alfalfa production in Egypt.
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