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Abstract
This investigation was carried out at Agronomy Department Farm, Faculty
of Agriculture, Assiut University, Egypt, to study the effect of temperature resulting from different sowing dates, genotypes and their interaction on seed yield
and its components of alfalfa. A set of ten genotypes namely; Ismailia-1, Nubaria-1, Ramah-1, populations from Forage researcher section (F.R.S.), Kharja, ElDakhla, Farafra, Balady, Aswan, and Cuf 101, were subjected to five sowing
dates (three autumns, i.e. October 10th (D1), November 10th (D2) and December
10th (D3), and two springs [March 20th (D4) and April 20th (D5)]. Two experiments were carried out as (2017-2019) and (2018-2020). Each experiment included all autumn and spring sowing dates. The split block design with three replications was used in both experiments. In the second year of growth for each
sowing date, plants was left for flowering and seed production. The results
showed that sowing dates and genotypes had significant effect on number of
seeds and number of pods/plant, number of seeds/pod, seed yield and 1000-seed
weight, except for 1000-seed weight that was insignificant among studied genotypes in experiment I. Also, the interaction between sowing dates x genotypes
were significant for all studied traits in the two experiments except for seed
yield/m2 and 1000-seed weight that were insignificant in experiment I. The highest mean values of number of pods/plant were obtained from sowing in fifth
(April D5) and first sowing dates (October D1) in experiments I and II, respectively. While, sowing at March (D4) gave the highest mean values of seed
yield/m2.
Furthermore, the maximum 1000-seed weight was obtained from sowing at
December 10th (D3) date in both experiment. It was clear that Aswan genotype,
produced the highest seed yield and heaviest 1000 seed weight in the two experiments.
The correlations between seed yield and each of its components for each
sowing date in each experiment showed different values, indicating different relationships among the studied traits.
Keywords: Alfalfa, Medicago sativa, Lucerne, Sowing date, seed yield and yield
components, Correlation.
one of the most important forage speIntroduction
Alfalfa or Lucerne (Medicago
cies in many countries for high prosativa L.) is a highly productive forduction. In Egypt, the total cultivated
age legume of global importance. Bearea of was about 73321 faddan (one
ing a long-lived perennial, it had been
faddan = 4200 m2) with an estimated
called "The king of the Forages". It is
productivity of about 1953422 tons of
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green fodder (B.A.S, 2018). Because
of alfalfa can fix nitrogen and synthesize protein, it is very useful to farmers, who have grown alfalfa as protein-rich fodder for cows, goats,
sheep, chickens and others. Also, it is
cultivated over a wide range of climatic and edaphic conditions ranging
from the semi-arid regions to the humid areas. Therefore, this crop plays
a significant economic role in the
market of animal feed (i.e.; hay, dehydrated forage, pellets, and silage
products) and a great effort have been
made to improve its forage quality. It
has been an important agronomic feature in restoring soil structure by
roots which create holes in the soil
for air and water, as well. Some
farmers also used alfalfa plants as a
green manure throughout plowing it
into the soil to improve soil fertility.
Moreover, alfalfa needs only low fertilizer inputs and herbicides or pesticides, consequently, it has a positive
public concern about the environmental impact of agricultural system.
A propose of the other benefits i.e.
some people consume alfalfa honey.
Current changes in the climatic
conditions towards warming especially in Egypt are expected to prolong the summer season and shorten
the winter or other seasons during alfalfa growth. Thus, it was desirable to
change the planting date of alfalfa to
avoid the high or low temperature effects at the beginning of the fall season.
Alfalfa seed production has always been almost low. And thus a
little research interest has been shown
towards its improvement (Kowithayakorn and Hill, 1982). Seed yield
are usually under severe influence of

environmental conditions, genetic
characteristics and agricultural techniques (Iannucci and Martiniello,
1998 and Sengul, 2006). Few researches have been conducted on the
effect of temperature resulting from
different, sowing dates and the effect
of genotype x environment interaction on seed yield production of alfalfa. With this respect Huyghe et al.
(2001) found that the genetic variance
for seed yield was large but the cultivar x environment variance was
small. Bakheit et al. (2017b) found
that the highest number of pods/plant
and 1000-seed weight of alfalfa were
obtained from sowing at 20th November, while seed yield increased when
sowing date was performed at October 20th in both study seasons. Also,
Bolaños-Aguilar et al. (2000) and
Abd El-Rady (2018) found large variation in seed yield among cultivars
and environments.
Variation in weather conditions
at various stages of plant development may affect the different response of genotypes to environments.
Because, alfalfa genotypes are being
grown under a wide range of conditions, they are exposed to different
soil types and fertility levels, moisture levels, temperatures and cultural
practices i.e., sowing dates. All the
variables encountered in producing
alfalfa can be described collectively
as the environment. Therefore, when
alfalfa genotypes are compared in different environments, its performance
relative to each other may not be the
same. These changes in the relative
performance of genotypes across different environments are referred to as
genotype x environment interaction.

2

Assiut J. Agric. Sci., 52 (2) 2021 (1-24)
Website:www.aun.edu.eg/faculty_agriculture/journals_issues_form.php

ISSN: 1110-0486
E-mail: ajas@aun.edu.eg

i.e.; 20th March (D4), 20th April (D5)
and 20th May (D6). The sowing date
of 20th May (D6) in both experiments
did not germinated under Assiut condition.
A split block design with three
replications was used in both experiments. Sowing dates were arranged in
vertical strips and the genotypes in
horizental strips.
Plot size was one meter square
(three meters long x 33.5 cm) used to
detect the seed yield and its components. Alfalfa seed were broadcasted
by hand at the rate of six g/m2 (plot).
All cultural practices were
maintained at optimum level for maximum alfalfa productivity.
In the second year for each sowing date, the plants was left for flowering and seed production in the first
week of each March for D1 and D4,
April for D2 and D5 and May for D3
in the two experiments.
Data recorded
Seed yield and its components:
At seed maturity stage, the data
were recorded as follows:
1- Number of pods/plant
(NPP): A random sample of ten
plants was taken from each plot. The
average number of pods/plant had recorded.
2- Number
of
seeds/pod
(NSD): average of seeds from 500
pods was recorded.
3- Number of seeds/plant
(NSP): Number of pods/plant x number of seeds/pod.
4- Seed yield/plant (g) (SYP):
A random sample of ten plants had
taken from each plot. Plants were
harvested at seed maturity stage. The
average of seed yield/plant was recorded.

Little information are available
in Egypt regarding the influence of
change in climatic conditions resulting from different planting dates on
seed yield production of alfalfa.
Therefore, the objectives of current study were; 1) determine the influence of temperature conditions resulting from six different sowing
dates on seed yield and its components of genotypes under Assiut conditions and 2) study the nature of association between seed yield and their
contributing variables via correlation
coefficient.
Materials and Methods
This work was carried out at the
Agronomy Department Experimental
Farm, Faculty of Agriculture, Assiut
University, Assiut, Egypt (27.19 N,
31.16 E; clay soil) during the three
growing years from 2017 to 2020 in
two experiments.
The physical and chemical
properties of the experimental soil of
experiment I and II (2017-2020) were
clay (49.4%), sand (25.9%), silt
(24.7%), field capacity (44.2), soil pH
(7.80), organic matter (1.62%), total
nitrogen (0.09%) and CaCO3
(1.20%).
The materials for this study included nine genotypes from Egypt,
namely:
Ismailia-1,
Nubaria-1,
Ramah-1 (from F.R.S.), Kharja, ElDakhla, Farafra, Balady, Aswan beside one introduced genotype from
U.S.A. namely Cuf101.
Two experiments were carried
out as experiment I (2017-2019) and
experiment II (2018-2020). Treatments involved three autumn sowing
dates, i.e.; 10th October (D1), 10th
November (D2) and 10th December
(D3) and three spring sowing dates,
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Where, 7= Zero growth point of
activity for alfalfa.
Statistical analysis:
Data analysis was performed
according to Gomez and Gomez
(1984). The variances of all studied
traits, between the two experiments
were found not homogenous, consequently the combine analysis was not
performed. Means were compared
using L.S.D. test at 5 and 1% levels
of probability.
Phenotypic correlations:
The phenotypic correlation
across sowing dates as well as genotypes in each of experiment-1 (2019)
and experiment-2 (2020) for seed
yield and its components were calculated as outlined by Walker (1960).

5- Seed
yield/plot,
(g)
(SYW): plants had harvested at seed
maturity stage and were manually
threashed.
6- 1000 seed weight (seed index) (g) (SI): From each plot, five
samples each of 1000 seeds were

weighted. The average of 1000seeds weight was recorded.
Climatic data during the period
of growing seasons including maximum and minimum daily temperature
and sun shine (Table 1). The total
growing degree days (GDD), (base=
7) was calculated for each sowing
date according to Saeed and Francis
(1984) as follows:
Total growing degree days (GDD) =
[((Maximum + Minimum temperature)/2)-7]
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conditions i.e.; average temperature
and sunshine (Table 1), and total
Growing, Degree Days (GDD) were
of different values during the two experiments of seed yield (Table 2).

Results and Discussion
Sowing dates used to evaluate
the genotypes performance in this recent study, provided a range of variation in seasonal climate. The climatic

Table 2. Total growing degree days (GDD) for each sowing dates in each experiments at Assuit alfalfa trials.
GDD until seed maturity
Sowing date
2019
2020
th
1650
1592
10 October
2007
1917
10th November
th
2264
2215
10 December
1990
1954
20th March
th
2376
1917
20 April

as affected by five sowing dates and
ten genotypes were presented in Table 4.
The highest number of pods/plant of
78.33 was in plants sown at April 20th
(D5) in experiment I and 158.37 at
October 10th (D1) in experiment II. In
these two planting dates, plants were
left to flower at the first of April. The
difference between the two experiments for number of pods/plant might
be due to the different climatic conditions (temperature, relative humidity
and sun shine (Tables 1 and 2). It was
clear that, plants sown at December
10th (D3), produced the least number
of pods/plant of 30.07 and 91.60 in
experiments I and II, respectively.

Seed yield and its components:
1- Number of pods/plant:
Number of pods/plant is one of
the components that determine seed
yield. The analyses of variance for
number of pods/plant in 2019 (experiment I) and 2020 (experiments II)
were shown in Table 3.
The analysis of variance revealed highly significant influenced
of sowing dates in the two experiments. Also, it was highly significant
among genotypes in both experiments. Moreover, the interaction between sowing dates x genotypes was
of significant effects in both experiments.
The
average
number
of
pods/plant in the experiment I and II
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Number of pods/plant of the ten
genotypes over all sowing dates revealed that Cuf101 genotype produced the highest number of
pods/plant of 66.67 and 161.29 in the
experiments I and II, respectively. It
was also evident that Cuf101
(119.33) and Balady (199.00) populations sown on April 20th (D5) produced the highest number of
pods/plant in experiments I and II respectively.
With this respect, Bakheit et al.
(2017b) reported the highest number
of pods/plant was obtained from sowing at the November 20th. Also, AbdEl-Rady (2018) found differences
among alfalfa genotypes for the number of pods/plant.
2- Number of seeds/ pod:
Number of seeds/pod is one of
the essential factor in determining the
seed yield. The analyses of variance
for number of seeds/pod in experiment I (2019) and experiments II
(2020) were presented in Table 3.
The analysis of variance revealed a
highly significant differences among
the five sowing dates in both experiments. These results confirm the variable response of alfalfa genotypes to
sowing dates.
The interaction between sowing
date and genotype had significant effect on number of seed/pod in both
experiments.
Mean number of seeds/pod in
experiments I and II were presented
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in Table 5. The highest number of
seeds/pod were recorded on November 10th (D2) that was left to flower at
the first of April in both experiments
2.0 and 2.01 in experiment I and II,
respectively,.
This might be due to the suitability of sowing and flowering dates
that which coincide with the activity
of pollinators (honey bees) that plays
a great role in tripping and seed setting by under Assiut Governorate
conditions.
Results in Table 5 showed that, Balady population produced the highest
number of seeds/pod (1.83 and1.30 in
experiments I and II, respectively).
Also, Aswan population gave the
highest number of seeds/pod of (2.57)
when sown on November 10th (D2)
and flowered at the start of April in
experiment II. Moreover, Ramah-1
genotype gave the highest number of
seeds/pod (2.30) with sowing at November 10th (D2) in experiment I.
With this respect, Ram et al. (2014)
in India found the minimum value of
number of seeds/pod was registered
under sowing at 1st November. While,
Bakheit et al. (2017a) in Egypt reported that, the highest number of
seeds/pod was obtained from sowing
at December 20th in a results of two
seasons. Abd El-Rady (2018) in
Egypt found a significant differences
among seven alfalfa varieties for
number of seeds/pod.
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in experiments II. This might be due
to differences in climatic conditions
between the two experiments (Tables
1 and 2). On the other hand, April
month was the most suitable time for
flowering and pollination that, coincide with the activity of pollinators
(honey bees). These results are in
agreement with that reported by
Medeiros et al. (1995) who reported
that high temperatures during flowering probably limit insect pollination
and enhance physiological losses of
pollinated flowers and increase embryo abortion. Thus, the flowering at
April might be more favorable for
seed production.
Comparing the genotypes over
the five sowing dates (Table 7) for
number of seeds/plant revealed that,
Aswan population gave the highest
values of 102.34 and 166.94 in experiments I and II, respectively.
It was also evident that Aswan
population sown on April 20th in experiment I (D5) or sown on October
10th (D1) in experiment II, produced
the highest number of seeds/plant.

3- Number of seeds/plant:
Analysis of variance for number
of seeds/plant of the ten genotypes of
alfalfa under five sowing dates during
the two experiments was presented in
Table 3. The results indicated that
sowing dates were highly significantly affected the number of
seeds/plant in both experiments.
Also, the number of seeds/plant was
highly significantly affected by studied genotypes in both experiments.
Moreover, sowing dates x genotypes
interaction had a highly significant
and significant effects in experiments
I and II, respectively.
Means of number of seeds/plant
in the two experiments as affected by
five sowing dates and ten genotypes
were shown in Table 6.
The highest mean value of number of
seeds/plant (112.5) was obtained
from plants sown on April 20th (D5)
and left to flower in the start of April
in experiments I. Also, the highest
value (215.1) was obtained from
plants sown on November 10th (D2)
and left to flowering in first of April
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These results are in agreement
with those obtained by Abd El-Rady
(2018). He found a significant differences among alfalfa genotypes for
number of seeds/plant.
4- Seed yield/plant (g):
The analysis of variance of seed
yield/plant of the ten genotypes of
alfalfa under five sowing dates during
the two experiments was presented in
Table 3.
The results indicated that sowing dates had a highly significant that
on seed yield/plant in the two experiments. It was highly significantly
affected by genotype in both experiments. Moreover, sowing dates x
genotypes interaction had a significant effect in the two experiments
(Table 3).
The mean number of seed
yield/plant in the two experiments as
affected by five sowing dates and ten
genotypes were shown in Table 7.
The response of the studied
genotypes under different sowing
dates varied from season to another.
This result might be due to the large
differences in climatic conditions
prevailing in these sowing dates (Tables 1 and 2). The presence of these
interactions suggested a different response of the genotypes to variable
sowing dates.
Similar results were obtained by
Medeiros et al. (1995) in alfalfa, Ian-
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nucci and Martiniello (1998) in annual clover and Ranjbar (2007) in
berseem clover.
It was evident that the minimum
seed yield/plant of 0.15 and 0.17
(g/plant) were obtained when sowing
was performed at December 10th (D3)
in experiment I and at March 20th
(D4) in experiment II, respectively.
On the other hand, seed yield/plant
significantly decreased as sowing
date was delayed in experiment II only. But, the seed yield/plant increased
when sowing was at April 20th in experiment I and November 10th in experiment II where, plants were left to
flower at the start of April.
Data also, showed that the first
and second sowing dates, gave significantly higher average of seed
yield/plant than other dates in experiment II only. These results might
be due to that the most suitable time
for flowering and pollination much
with the first and second sowing
dates which coincide with the activity
of pollinators that play a great role in
increasing seed setting through tripping. These results are in line with
those reported by Dobrenzo et al.
(1965) and Avice et al. (1997).
Over the five sowing dates, Aswan population gave the highest values of 0.29 and 0.43 g/plant in experiments I and II, respectively.
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It was also evident that, Cuf101
sown on April 20th in experiment I
(0.46) and Balady population sown
on November 10th in experiment II
(0.77) gave the highest seed yield
plant (plants left to flower at first of
April in both experiments).
These results are in agreement
with those obtained by Abd El-Rady
(2018). He found a significant differences among alfalfa genotypes for
seed yield/plant which increased
when sowing date was performed at
October 20th in two seasons.
5- Seed yield/m2 (g):
The analysis of variance of seed
yield/ m2 in experiments I (2019) and
II (2020) years are presented in Table
(3). The analysis of variance showed
that, sowing dates and genotypes
were highly significantly different in
seed yield/ m2 in both experiments.
The interaction between sowing date
and genotype was insignificant and
significant in experiment I (2019) and
experiment II (2020), respectively.
These results indicated that, the
response of the studied genotypes under different sowing dates varied
from experiment to another. This
might be due to different climatic
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conditions prevailing in those sowing
dates (Tables 1 and 2).
The presence of these interaction suggested a differential response
of genotypes to varied sowing dates.
Similar results were obtained by
Medeiros et al. (1995).
The average seed yield/m2 as influenced by sowing dates and genotypes for experiment I (2019) and II
(2020) years are presented in Table 8.
It was evident that the maximum seed
yield/m2 of 66.1 and 59.1g/m2 were
obtained when planting date was
April 20th (D4) and plants was left to
flower at first of March in experiments I (2019) and II (2020), respectively.
Temperature conditions during
growth, flowering, pollination and
seed maturity for each sowing date
were quite different and this had a
significant impact on the results. These results suggest that allowing plants
to flower at first of March was the
most suitable time for flowering and
pollination, that, coincide with the
activity of pollinators (honey bees)
which play a great role in increasing
seed setting by flowers tripping.
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These results are in line with
these reported by Dobrenzo et al.
(1965) who found that the time required for flowering initiation decreased as the average of minimum
temperature increased. Furthermore,
Medeiros et al. (1995) reported that
high temperature during flowering
probably limit insect pollination and
enhances physiological losses of pollinated flowers and increases embryo
abortion. Thus, the time of first
March probable more favorable for
seed yield production.
Data in Table 8 show that, Aswan population significantly produced the highest seed yield/m2 of
59.4 and 48.3 g in experiments I and
II, respectively.
Considering the significant interaction in experiments II, the data in
Table 8 indicated that Aswan population (75.15) and Ramah-1 (75.40) had
the highest seed yield/m2 when sown
at March 20th (D4) and plant left to
flower at first of March.
These results are in line with reported by Abd El-Rady (2018) and
Ahmed et al. (2020). Abd El-Rady
(2018) found a significant differences
among seven alfalfa genotypes for
seed yield/m2. Also, he found that,
Aswan genotypes had the highest
seed yield/m2. Ahmed et al. (2020),
reported that, taking last cutting at
March and plant left to flowering ex-
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hibited significantly the highest seed
yield.
6- 1000-seed weight (seed index):
Analysis of variance for 1000
seed weight showed that, sowing
dates had a significant effect in experiment I
and highly significant
effect in experiment II. Also, genotypes were insignificantly different in
experiment I and highly significant in
experiment II. The interaction between sowing date and genotype was
only significant in experiment II
(2020) (Table 3).
This might be due to the differences of temperature between seasons
(Tables 1 and 2).
Means of 1000-seed weight in
the two experiments as affected by
sowing date and genotype were presented in Table 9. It could be studied
that the heaviest 1000-seed weight
(2.90 and 2.58) were obtained from
sowing on December 10th in experiment I and experiment II, respectively. The average 1000-seed weight
of the different sowing dates was decreased in early sowing dates. It was
clear that, plants sown at the first
sowing date (October 20th) had the
lowest 1000 seed weight of 2.72 and
2.49 in experiments I and II, respectively. Kharja and Aswan populations
had significantly heavier seeds in
both experiments (Table 9).
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These results are in line with
those obtained by Ram et al. (2014),
Bakheit et al. (2017a), Abd El-Rady
(2018) and Ahmed et al. (2020).
They found a significant differences
among alfalfa genotypes for 1000seed weight. Ram et al. (2014) reported that minimum value of 1000
seed weight was registered under
sowing at 1st November. Bakheit et
al. (2017a) revealed that the highest
1000 seed weight was obtained from
sowing on the 20th November. Abd
El-Rady (2018) found significant differences among seven alfalfa varieties in 1000 seed weight. Also, Ahmed et al. (2020) in Pakistan found
that last cutting at 19th March exhibited significantly the highest 1000
seed weight.
Simple correlation coefficient analysis:
The simple correlations among
seed yield traits in five sowing dates
of both experiments were shown in
Tables 10a, b, c, d, e.
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In general the correlation coefficients for each sowing date and experiment showed different values of.
Seed yield/m2 was correlated
differently with each of number of
pods/ plant, number of seeds/plant,
number of seeds/pod, seed yield/plant
and 1000-seed weight. the obtained
values varied with sowing date and
experiments.
For example, the values of correlations between seed yield/m2 and
each of previous traits in first sowing
date (D1) were 0.802**, 0.854**,
0.108, 0.951** and 0.303 in experiment I, and 0.860**, 0.970**, 0.594,
0.972** and -0.137 in experiment II,
respectively, (Table 10a).
While, correlations between the
same traits in the second sowing date
(D2) were 0.584, 0.879**, 0.459,
0.863**, and -0.147 in experiment I,
and 0.841**, 0.955**, -0.702*,
0.940** and 0.427 in experiment II,
respectively (Table 10b).
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Table 10. Correlations among seed yield and their components for each and over
sowing date in experiments I (above) and II (below diagonal).
a- First sowing date (D1)
NPP
NSP
NSD
SYP
SYW
SI
**
**
**
____
0.805
-0.224
0.806
0.802
0.031
NPP
**
**
**
0.823
____
0.365
0.948
0.854
-0.180
NSP
0.214
0.718*
____
0.279
0.108
-0.365
NSD
**
**
*
**
0.804
0.980
0.700
____
0.951
0.137
SYP
0.860**
0.970**
0.594
0.972**
____
0.303
SYW
-0.188
-0.217
-0.143
-0.023
-0.137
____
SI
b- Second sowing date (D2)
NPP
NSP
NSD
SYP
SYW
SI
*
*
____
0.650
-0.209
0.657
0.584
-0.124
NPP
**
**
**
0.863
____
0.336
0.972
0.879
-0.167
NSP
**
-0.877
-0.616
____
0.374
0.459
0.190
NSD
**
**
*
**
0.862
0.978
-0.634
____
0.863
0.059
SYP
0.841**
0.955**
-0.702*
0.940**
____
-0.147
SYW
0.445
0.389
-0.424
0.571
0.427
____
SI
c- Third sowing date (D3)
NPP
NSP
NSD
SYP
SYW
SI
*
*
____
0.711
-0.060
0.683
0.443
0.069
NPP
0.636*
____
0.656*
0.987**
0.902**
0.029
NSP
*
**
-0.270
0.567
____
0.667
0.810
-0.024
NSD
*
**
**
0.640
0.997
0.562
____
0.921
0.168
SYP
0.393
0.867**
0.683*
0.881**
____
0.175
SYW
0.139
0.293
0.249
0.359
0.519
____
SI
d- Fourth sowing date (D4)
NPP
NSP
NSD
SYP
SYW
SI
*
*
____
0.687
-0.433
0.720
0.598
0.183
NPP
0.882**
____
0.352
0.991**
0.957**
-0.062
NSP
-0.044
0.426
____
0.293
0.426
-0.372
NSD
0.896**
0.991**
0.398
____
0.944**
0.065
SYP
**
**
**
0.783
0.853
0.340
0.884
____
-0.075
SYW
0.389
0.256
-0.068
0.375
0.450
____
SI

e- Fifth sowing date (D5)
NPP
NSP
NSD
SYP
SYW
SI

NPP
____
0.619
-0.767**
0.503
0.632
-0.233

NSP
0.904**
____
0.002
0.945**
0.930**
0.105

NSD
-0.133
0.298
____
0.101
-0.107
0.415

SYP
0.868**
0.985**
0.353
____
0.942**
0.407

SYW
0.815**
0.912**
0.287
0.947**
____
0.198

SI
0.137
0.287
0.439
0.433
0.415
____

Where, NPP= Number of pods/plant; NSP= Number of seeds/plant; NSD= Number of
seeds/pod; SYP= Seed yield/plant; SYW= Seed yield/m2; SI= 1000-seed weight.
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Table 10f: over all sowing dates
NPP
NSP
____
0.77**
NPP
0.524**
____
NSP
-0.278
0.593**
NSD
0.520**
0.992**
SYP
0.307*
0.138
SYW
-0.068
0.002
SI

NSD
-0.348*
0.288*
____
0.580**
-0.191
-0.002

SYP
0.754**
0.986**
0.291*
____
0.147
0.112

ISSN: 1110-0486
E-mail: ajas@aun.edu.eg

SYW
0.511**
0.488**
-0.270
0.520**
____
0.185

SI
-0.13
-0.103
0.054
0.053
0.145
____

Where, NPP= Number of pods/plant; NSP= Number of seeds/plant; NSD= Number of
seeds/pod; SYP= Seed yield/plant; SYW= Seed yield/m2; SI= 1000-seed weight.

The correlation for the same
previous traits in the third sowing
date were 0.443, 0.902**, 0.816**,
0.921** and 0.175 in experiment I
and 0.393, 0.867**, 0.683*, 0.881*
and 0.519 in experiment II, respectively (Table 10c).
The correlation values in the
fourth sowing date (D4), in that same
order were 0.598, 0.957**, 0.426,
0.944** and -0.075 in experiment I
and 0.783**, 0.853**, 0.340, 0.884**
and 0.450 in experiment II, respectively (Table 10d).
Furthermore, in fifth sowing
date (D5), correlations values between the same traits were 0.815**,
0.912**, 0.287, 0.947** and 0.415 in
experiment I and 0.632, 0.930**, 0.107, 0.942** and 0.198 in experiment II, respectively (Table 10e).
The correlation values among
the previous traits over the five sowing dates for each experiment were
presented in Table 10f.
Simple correlation coefficients
calculated among seed yield characteristics in each experiment over all
sowing dates were shown in Table
10f. Seed yield/m2 was positively
correlated with each of number of
pods/plant, number of seeds/plant,
seed yield/plant and 1000-seed
weight in each experiment i.e.
0.511**, 0.488**, 0.520** and 0.145

in experiment I and 0.307, 0.138,
0.147 and 0.195 in experiment II, respectively. Also, the significant and
positive correlations estimated between seed yield/plant and each of
number of pods/plant, number of
seed/plant, number of seeds/pod and
seed/yield/m2 of values 0.754** and
0.520**, 0.986* and 0.991**, 0.291*
and 0.580**, and 0.520** and 0.147
in experiments I and II, respectively
(Table 10f). While, seed index was
negatively of negligible correlation
with each of number of inflorescence/plant, number of pods/ plant,
number of seeds/plant, number of
seeds/pod, seed yield/plant and seed
yield/m2 (0.081, -0.13, -0.103, 0.054,
0.053 and 0.145 in experiment I and
0.038, -0.068, 0.002, 0.002, 0.112
and 0.185 in experiment II, respectively). These results indicate that the
most effective components in seed
yield of alfalfa would be number of
pods/plant, number of seeds/plant and
number of seeds/pod.
These results are in line with
those obtained by Bolanos-Aguilar et
al. (2000) and Sengul and Sengul
(2006) who found positive and significant correlation between seed
yield and pods number. Also, Sengul
(2006) found that, seed yield was significantly positively correlated with
the number of seeds/ inflorescences
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Stability of seed yield and its components in some alfalfa genotypes
under different environments. Assiut J. Agric. Sci., 48 (5): 57-75.
Bolaños-Aguilar, E.D.; C. Huyghe; D.
Djukic; B. Julier and C. Ecalle
(2000). Genetic inheritance of alfalfa seed yield and its components. Plant Breed. 120: 67-72.
Campbell, T.A. and Y. He (1997). Factorial analysis of self-incompatibility
in alfalfa. Canadian Journal of
Plant Science, 77: 69-73.
Dobrenzo, A.K.; M.A. Massengale and
W.S. Phillips (1965). Floral initiation in alfalfa (Medicago sativa
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component in alfalfa (Medicago
sativa L.) populations under dry
land farming system, Hamadan,
Iran. Journal of Rangeland Science, 23: 567-576.
Kowithayakorn, L. and M.J. Hill. (1982).
A study of herbage and seed production in Lucerne (Medicago sa-

(r= 0.593) and number of pods/ inflorescence (r= 0.602). While, Abd ElRady (2018) found that, seed yield
per unit area was negatively correlated with each of number of
pods/plant and number of seeds/pod.
Also, negative correlations were
found between 1000-seed weight
with each of number of pods/plant
and number of seeds/pod. But, positive relationship was found between
seed yield and 1000-seed weight.
Very little information was
available on alfalfa seed yield associations with inflorescences level. A
large genetic variation among and
within a variety of alfalfa for seed
yield and its components was reported by Campbell and He (1997).
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اﺳﺗﺟﺎﺑﺔ ﻣﺣﺻول اﻟﺑذور وﻣﻛوﻧﺎﺗﻪ ﻟﻣواﻋﯾد اﻟزراﻋﯾﺔ اﻟﺧرﯾﻔﻲ واﻟرﺑﯾﻌﻲ ﻓﻲ اﻟﺑرﺳﯾم اﻟﺣﺟﺎزي
ﺑﺎﻫﻲ راﻏب ﺑﺧﯾت ،اﻟﻣﻬدي ﻋﺑد اﻟﻣطﻠب طﻌﯾﻣﻪ ،ﻓﺗﺣﻲ ﻣﺣﻣد ﻓﺗﺣﻲ ،أﺳﻣﺎء ﻋﻠﻲ ﻣﺣﻣد ﻋﻠﻲ
ﻗﺳم اﻟﻣﺣﺎﺻﯾل – ﻛﻠﯾﺔ اﻟزراﻋﺔ – ﺟﺎﻣﻌﺔ أﺳﯾوط

ﺍﻟﻤﻠﺨﺹ
ﺃﺠﺭﻱ ﻫﺫﺍ ﺍﻟﺒﺤﺙ ﻓﻲ ﻤﺯﺭﻋﺔ ﻗﺴﻡ ﺍﻟﻤﺤﺎﺼﻴل – ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ – ﺠﺎﻤﻌﺔ ﺃﺴﻴﻭﻁ ،ﻟﺩﺭﺍﺴـﺔ ﺘـﺄﺜﻴﺭ
ﺩﺭﺠﺎﺕ ﺍﻟﺤﺭﺍﺭﺓ ﺍﻟﻨﺎﺘﺠﺔ ﻋﻥ ﺍﺨﺘﻼﻑ ﻤﻭﺍﻋﻴﺩ ﺍﻟﺯﺭﺍﻋﺔ ﺨﻼل ﺍﻟﻨﻤﻭ ﺍﻟﺨﻀﺭﻱ ﻭﻨـﻀﺞ ﺍﻟﺒـﺫﻭﺭ ﻟـﺒﻌﺽ
ﺍﻟﺘﺭﺍﻜﻴﺏ ﺍﻟﻭﺭﺍﺜﻴﺔ ﻭﺍﻟﺘﻔﺎﻋل ﺒﻴﻨﻬﻤﺎ ﻋﻠﻲ ﺍﻟﻤﺤﺼﻭل ﺍﻟﺒﺫﺭﻱ ﻭﻤﻜﻭﻨﺎﺘﻪ ﻓﻲ ﻋـﺸﺭﺓ ﺘﺭﺍﻜﻴـﺏ ﻭﺭﺍﺜﻴـﺔ ﻤـﻥ
ﺍﻟﺒﺭﺴﻴﻡ ﺍﻟﺤﺠﺎﺯﻱ .ﺘﻡ ﺯﺭﺍﻋﺔ ﺍﻟﻌﺸﺭﺓ ﺘﺭﺍﻜﻴﺏ ﻭﺭﺍﺜﻴﺔ ﻭﻫـﻲ )ﺍﺴـﻤﺎﻋﻠﻴﺔ ،١-ﻨﻭﺒﺎﺭﻴـﺔ ،١-ﺭﻤـﺎﺡ،١-
ﻭﻋﺸﺎﺌﺭ ﻤﻥ ﻗﺴﻡ ﺒﺤﻭﺙ ﺍﻟﻌﻠﻑ ،ﺍﻟﺨﺎﺭﺠﻪ ،ﺍﻟﺩﺍﺨﻠﻪ ،ﺍﻟﻔﺭﺍﻓﺭﺓ ،ﺍﻟﺒﻠﺩﻱ ﻭﺃﺴﻭﺍﻥ ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻲ ﺼﻨﻑ ﻜـﻭﻓﻲ
 ١٠١ﻤﻥ ﺍﻟﻭﻻﻴﺎﺕ ﺍﻟﻤﺘﺤﺩﺓ ﺍﻷﻤﺭﻴﻜﻴﺔ( ﻭﺨﻤﺴﺔ ﻤﻭﺍﻋﻴﺩ ﺯﺭﺍﻋﺔ )ﺜﻼﺜﺔ ﺨﺭﻴﻔـﻲ ﻭﻫـﻲ  ١٠ﺃﻜﺘـﻭﺒﺭ١٠ ،
ﻨﻭﻓﻤﺒﺭ ١٠ ،ﺩﻴﺴﻤﺒﺭ( ﻭﺃﺜﻨﻴﻥ ﺭﺒﻴﻌﻲ ) ٢٠ﻤﺎﺭﺱ  ١٢ ،ﺃﺒﺭﻴل( ﻓﻲ ﺘﺼﻤﻴﻡ ﺍﻟـﺸﺭﺍﺌﺢ ﺍﻟﻜﺎﻤﻠـﺔ ﺍﻟﻌـﺸﻭﺍﺌﻴﺔ
ﺒﺎﺴﺘﺨﺩﺍﻡ ﺜﻼﺙ ﻤﻜﺭﺭﺍﺕ ﻓﻲ ﺘﺠﺭﺒﺘﻴﻥ ﺤﻴﺙ ﻨﻔﺫﺕ ﺍﻷﻭﻟﻲ ﺨﻼل ﺍﻷﻋﻭﺍﻡ ) (٢٠١٩-٢٠١٧ﻭﺍﻟﺜﺎﻨﻴﺔ ﺨـﻼل
ﺍﻷﻋﻭﺍﻡ ) .(٢٠٢٠-٢٠١٨ﻭﻜل ﺘﺠﺭﺒﺔ ﺸﻤﻠﺕ ﺍﻟﺨﻤﺴﺔ ﻤﻭﺍﻋﻴﺩ ﺯﺭﺍﻋﺔ ﻭﺍﻟﻌﺸﺭﺓ ﺘﺭﺍﻜﻴﺏ ﻭﺭﺍﺜﻴﺔ ﻓﻲ ﺍﻟﺴﻨﺔ
ﺍﻟﺜﺎﻨﻴﺔ ﻟﻜل ﺘﺠﺭﺒﺔ ﻭﻟﻜل ﻤﻴﻌﺎﺩ ﺯﺭﺍﻋﺔ ﺘﺭﻜﺕ ﺍﻟﻨﺒﺎﺘﺎﺕ ﻟﻠﺘﺯﻫﻴﺭ ﻭﺇﻨﺘﺎﺝ ﺍﻟﺒﺫﻭﺭ ﺒﺩﺍﻴﺔ ﻤﻥ ﻤﺎﺭﺱ ﻭﺤﺘﻲ ﻤـﺎﻴﻭ
ﺤﺴﺏ ﻤﻴﻌﺎﺩ ﺍﻟﺯﺭﺍﻋﺔ.
ﻭﻜﺎﻨﺕ ﺃﻫﻡ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻟﻤﺘﺤﺼل ﻋﻠﻴﻬﺎ ﻜﻤﺎ ﻴﻠﻲ:
 -١ﻜﺎﻥ ﻟﻤﻭﺍﻋﻴﺩ ﺍﻟﺯﺭﺍﻋﺔ ﻭﺍﻷﺼﻨﺎﻑ ﺘﺄﺜﻴﺭ ﻤﻌﻨﻭﻱ ﻟﻌﺩﺩ ﺍﻟﺒﺫﻭﺭ ﻭﻋﺩﺩ ﺍﻟﻘﺭﻭﻥ/ﺍﻟﻨﺒﺎﺕ ﻭﻋﺩﺩ ﺍﻟﺒﺫﻭﺭ ﻓﻲ
ﺍﻟﻘﺭﻥ ﻭﻤﺤﺼﻭل ﺍﻟﺒﺫﻭﺭ ﻭﻭﺯﻥ  ١٠٠٠ﺒﺫﺭﺓ ﻓﻲ ﻜﻼ ﺍﻟﺘﺠﺭﺒﺘﻴﻥ ﻓﻴﻤﺎ ﻋﺩﺍ ﻭﺯﻥ  ١٠٠٠ﺒﺫﺭﺓ ﺒﻴﻥ
ﺍﻟﺘﺭﺍﻜﻴﺏ ﺍﻟﻭﺭﺍﺜﻴﺔ ﻓﻲ ﺍﻟﺘﺠﺭﺒﺔ ﺍﻷﻭﻟﻲ ﻜﺎﻥ ﻏﻴﺭ ﻤﻌﻨﻭﻱ ،ﻜﺎﻥ ﺍﻟﺘﻔﺎﻋل ﺒﻴﻥ ﻤﻭﺍﻋﻴﺩ ﺍﻟﺯﺭﺍﻋﺔ ×
ﺍﻟﺘﺭﺍﻜﻴﺏ ﺍﻟﻭﺭﺍﺜﻴﺔ ﻤﻌﻨﻭﻱ ﻟﻜل ﺍﻟﺼﻔﺎﺕ ﻓﻲ ﻜﻼ ﺍﻟﺘﺠﺭﺒﺘﻴﻥ ﻤﺎ ﻋﺩﺍ ﻭﺯﻥ ﺍﻟﺒﺫﻭﺭ/ﻡ ،٢ﻭﻭﺯﻥ ١٠٠٠
ﺒﺫﺭﺓ ﻓﻲ ﺍﻟﺘﺠﺭﺒﺔ ﺍﻷﻭﻟﻲ ﻜﺎﻥ ﻤﻌﻨﻭﻱ.
 -٢ﺘﻡ ﺍﻟﺤﺼﻭل ﻋﻠﻲ ﺃﻋﻠﻲ ﻗﻴﻤﺔ ﻟﻌﺩﺩ ﺍﻟﻘﺭﻭﻥ/ﺍﻟﻨﺒﺎﺕ ﻋﻨﺩ ﺍﻟﺯﺭﺍﻋﺔ ﻓﻲ ﺸﻬﺭ ﺃﺒﺭﻴل ﻭﺸﻬﺭ ﺃﻜﺘﻭﺒﺭ ﻓﻲ
ﺍﻟﺘﺠﺭﺒﺔ ﺍﻷﻭﻟﻲ ﻭﺍﻟﺜﺎﻨﻴﺔ ﻋﻠﻲ ﺍﻟﺘﻭﺍﻟﻲ ،ﺒﻴﻨﻤﺎ ﺍﻟﺯﺭﺍﻋﺔ ﻓﻲ ﺸﻬﺭ ﻤﺎﺭﺱ ﺃﻋﻁﻲ ﺃﻋﻠﻲ ﻗﻴﻤﺔ ﻤﺤﺼﻭل
ﺍﻟﺒﺫﻭﺭ/ﻡ ٢ﻭﺃﻋﻁﺕ ﺍﻟﺯﺭﺍﻋﺔ ﻓﻲ ﺩﻴﺴﻤﺒﺭ ﺃﺜﻘل ﻭﺯﻥ  ١٠٠٠ﺒﺫﺭﺓ ﻓﻲ ﻜﻼ ﺍﻟﺘﺠﺭﺒﺘﻴﻥ.
 -٣ﺃﻋﻁﺕ ﻋﺸﻴﺭﺓ ﺃﺴﻭﺍﻥ ﺃﻋﻠﻲ ﻤﺤﺼﻭل ﺒﺫﺭﻱ ﻭﺃﺜﻘل ﻭﺯﻥ  ١٠٠٠ﺒﺫﺭﺓ ﻓﻲ ﻜﻼ ﺍﻟﺘﺠﺭﺒﺘﻴﻥ.
 -٤ﺍﺨﺘﻠﻑ ﺍﻻﺭﺘﺒﺎﻁ ﺒﻴﻥ ﻤﺤﺼﻭل ﺍﻟﺒﺫﻭﺭ ﻭﻤﻜﻭﻨﺎﺘﻪ ﻓﻲ ﻤﻭﺍﻋﻴﺩ ﺍﻟﺯﺭﺍﻋﺔ ﺍﻟﻤﺨﺘﻠﻔﺔ.
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