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ABSTRACT

Five Egyptian clover cultivars were evaluated fbe tfertility traits under different environmentabraitions for
four blooming periods. The study was conductedeéndemize Complete Block Design with three reploseti at
Agricultural Research Center (ARC) in Giza Statthuring winter 2008-2009 and 2009/2010 seasons. € lotds
were taken during the two seasons and total forage dry yield were analyzed as a total yield oves two
seasons. The effect of temperature, and relativeidity on many of the attributes of plant flowerifige speed of
dispersal of pollen, matured pollen, vitality ofllpa grain, pollination and fertility and increasesf seeds), while
affecting of wind speed and sunshine duration entlovement and the activity of pollinators, esgichoney bees
and its role in floret pollination, which leads tocrease seed production. Helaly-1 cultivar was destrated high
seed set, over the two seasons, 17.77%, 29.10%3%2and 56.65% in all blooming dates except for fthath
date followed by Giza-6 cultivar was the superieed set of the fourth blooming date (58.35%). fdlie blooming
dates set seed over the two seasons recorded%3¥@he first date, 28.30% of the second date7@%. of the
third date and 55.12% for the fourth date. Herifahiover two seasons indicated 94.78%, 93.20%34% and
81.50% of the first, second, third and fourth bla@egndates, respectively. The local cultivars Helaland Giza-6
were generally higher than Sakha-4, Gemmiza-1 hacttltivar Serw-1 was lower one in the most flomgetraits.
The same performance showed in forage and dry yidied!. Whereas Helali-1 and Giza-6 cultivars were
insignificantly different in number of inflorescerscplant’, but both of them were significantly higher thantioth
cultivar in all trail. Helaly-1 and Giza-6 cultivarwere classified as the highest productivity efisg nt, as well as
fed® compared with the other cultivars under study.is®iudy has shown that early blooming date hasdeed
set, but the latest blooming date produce the highercentage of seed setting under Giza envirotaheonditions
of commercial berseem cultivars. It could be codetiithat cultivation of Helaly-1 and Giza-6 cultisgproduced
the maximum of seed setting in July and produceghdst forage and dry yield under Giza environmental
conditions. Vital pollen grain ranged from 75% t0% of third and fourth blooming period§emperature (28 -
32°C), relative humidity (45 -55%) and wind speed {122m se@) and their interactions with low differences
rangesbetween day and night temperatd soil temperature, may be the best environmeamadlitions, in Giza,
for setting seeds and regulating the movement 8dinptors, increase the pollination efficiency aséed yield
potential.
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INTRODUCTION

Egyptian clover(Trifoliurm alexandrinumL.) is an annual leguminous forage species welptethto semi-arid
conditions of the Mediterranean areas. Egyptianeglohas played a key role in the development afid health
and vitality by providing the animal protein sowsda major food for animals and poultry), whichdedo increase
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the efficiency of performance and production. ldgakmperature and moisture conditions shoulddwetable to

maintain continuous vigorous growth throughoutghewing and seed setting period for maximum seeltigi Dry

weather, just prior to and during harvest, is eiakefor high yields of good quality seed. Most leges such as
alfalfa and clovers require bees for pollinationgemerally honey bee colonies must be placed irs¢lee fields to
supplement natural bee populations to obtain satisfy seed yields. Climatic changes, related teatpe and

humidity changes, may affect the forage yield andlity by decrease growth season, increase wageiresments,

increase saline soils, decrease protein conterlesaes, decrease number of cutting (forage yietd) accelerate
flowering (low pollinator visitor and low seed sptf). Seed vyield is affected mainly by insect visitatgince seed
setting in most populations is drastically reduoeder insect-free conditions (Said, 1954;af&Vv and Ibrahim,
1960; Bakheit, 1989).

An increase in temperature with low humidity préditto cause recurrent droughts in most of theoregdon
Breazealeet al, (2008), recorded that warmer temperatures iner&gsped flowers and reduce the time of tripped
flowers occur and thus the increase in total seeldl.yThese studies have contributed to greatewletdge about
berseem clover seed yield production and the matgyrelated factors that ultimately affect yieldakBeitet al.
(2009) study the effect of sowing date on fertilitgits and yield and reported that the first otdber sowing date
was the best date of highest number of floretsseedis/head, seed set%, 1000 seed weight and s&kd yi

The objective of this study was aimed to deterntireeeffect of different temperature and humiditginees on seed
setting in five berseem cultivars under Giza enwinental condition. Furthermore, berseem seed yialdbe an
important role in Egyptian economic fund, seed mtported annually from Egypt to other countriegipalarly in
Asia.

MATERIALS AND METHODS

Two field experiments were carried out at Giza Agltural Research Station during 2008/09 and 2@D8£asons.
Five Miskawi, multi-cut, Egyptian clover cultiva(§iza-6, Sakha-4, Helaly-1, Gemmiza-1 and Serw-&jewsown
in dense planting with seed rate 20 kg/fed andetheplications in a Randomize Complete Block Desidfach
cultivar was sowing on five rows of four meter loagd 25 cm apart while cultivars in each replicatieere
separate by 50 cm. Three cuts were taken at 68n80A.15 days after sowing for multi-cut cultivaaed then plants
were left to produce seeds. Recommended fertiret irrigation was applied. 50 plants of each eattiwere
evaluated for seed setting inflorescehéer two growing seasons. Four temperature peritts;15/4, 15/4 - 1/5,
1/5 - 15/5 and 15/5 - 1/6, were chosen to studyetfext of temperature, humidity and wind speedséu) changes
on seed setting per plant, whereas, the periodflarescence maturity (10-15 day) in clover wasligpolpaccording
to Ghamrawyet al., (1965) and (12 -15 day) according to Abd EI-Nap09). Open pollinated seed set floft
No. of floret inflorescencé No. of inflorescences plahtseed set florét No. of seeds florédt the weight of 1000
seeds g, the weight of seed yield § emd seed yield kg fédwere measured as a characters in our sGoiye
aspects of floral biology were measured to deteen@nvironmental effects on time of anthesis dehiseethe
period of pollen viability, the gestation period tofpping and fertilization. Pollen grain from 1&ndomly floret
Anthers (in each replication) were stained withth®ps of Alceto-charmen then examined per slideeural
microscope (Olympus BH-2). Vital pollen grains st red, sterile stained green.

Pollen vitality (%) was calculated as standard aislegree scale from 1:5 according to pollen grains and shape.
Three cuts were evaluated for fresh and dry yieltbn fed" and total yields of each season and over seaseres w
analyzed. Statistically analyzed was used SAS so#WSAS Inst., 1988), while means were separasatyithe
Duncan, (1955) method.

RESULTS AND DISCUSSION

In season 2008/09 temperature, regimes have sgteady increasing among the successive bloomirgs déth the
same performance of relative humidity (Table 1)e Third blooming, 15/5, date was recorded low wspéed 1.8
(m sec") compared with the other dates 2.1 m’setthe first and second time and 2.0 m™sér the fourth one.
Season 2009 /10 recorded an increasing in temperdegrees®C) and wind speed (m sBcamong successive
blooming dates with varied in relative humidity Ki®6) between high and low over blooming dates (55100, 55.0
and 46.0%). Differences were found between tempezatelative humidity, wind speed and day, sureskiaration
(hour) and night degree of temperat@ in different seasons couldn't be explained byetffiect of each of them
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separately, but the effect is an integrated aaiorseed set (Table 1). The positive interactiorer @i factors of
the activities of pollinators to complete polliratiprocess, while negative interaction leads toofpmosite role.

Table 1. Means and average of maximum, minimum aneverage temperature°C, sunshine duration hout, relative humidity (RH%)
and wind speed (m seb) of four blooming dates among two growing seasorf8008/09 and 2009/10).

Blooming Periods

Season Mid April  First May Mid May  First June
Max. temperature °C 311 30.3 32.9 36.6
in. temperature °C 16.2 16.4 20.0 22.2
2008/0 emp. average ° 24.L 25t 27.C 29.€
Sunshine duration (hour)  12.8 13.3 13.5 13.9
Relative Humidity% 47.0 44.0 51.0 54.0
Wind Speed (1sec?) 2.1 2.1 1.¢ 2.C
Max. temperature °C 30.7 29.0 31.3 37.1
2009/1 in. temperature °C 15.4 16.9 18.2 21.3
emp. average °C 229 23.2 26.2 29.7
Sunshine duration (hour)  12.8 13.3 135 13.9
Relative Humidity% 57.0 51.0 55.0 46.0
Wind Speed (m ség 0.9 1.1 1.2 1.4
Max. temperature °C 30.9 29.7 32.1 36.9
Min. temperature °C 15.9 16.7 19.1 219
Temp. average °C 23.7 24.4 26.6 29.7
AVeragpSunshine duratic (hour,  12.€ 13.2 13t 13.¢
Relative Humidity% 52.0 475 53 50
Wind Speed (1 sec?) 1. 1.€ 1. 1.7

Source: Meteorological authority, Giza, Egypt.
*Differences between day and night degrees of teatyne ranged from 5°C in April, 4.3 to 4.5°C in Wland 4.3 °C in June.

Means of open pollinated seed set in each seasersi@ved in Table 2. Helaly-1 cultivar recorded hiighest
percentage of seed set at the first season (2008fQ@e first , second and third blooming dates71,729.2 and
43.0% followed by the Giza-6 cultivar of the sableoming dates (14.4, 27.9 and 39.5%). Giza-6 \caltivas
superior to all cultivars in the fourth bloomingtela29.6C average of temperature and 54% relative humiitly

the highest sunshine duration 13.9, in the firsisea 59.0 %. Sakha-4 cultivars showed similar tesnlfirst May
and first June to Helaly-1 and the same performarid8iza-6 cultivar in Mid-May of the first seas¢2008/09).
Serw-1 cultivar showed lowest seed set compared tvé other tested cultivars (Table 2).

Table 2. Means of open pollinated seed setting aiur blooming dates with different temperature, humity and wind speed regimes of
five Egyptian clover cultivars during (2008/09 and2009/10.

Blooming Date

Cultivars Mid April First May Mid May First Juni

08/09 09/10 08/09 09/10 08/09 09/10 08/09 09/10
Giza-6 144 16.9° 27.9% 2877 395 41.0° 59.0°° 58.2°
Helaly-1 17.7  17.1° 29.2° 29.0° 430 422 56.9 56.3%"
Serw-1 111 115 26.4* 26.2° 424 406 532 510
Gemmiza-1 12%8 128 254 269 345 368 517 547
Sakha-4 118 1228 292 294 39.1° 385% 56.4° 545
Mean 13.46 14.04 27.62 2804 39.7 39.82 5544 5494

Means in each column followed by similar letters aot significantly different at 5% level.

Second season 2009/10 showed low temperature artispeed with high relative humidity in all perioglscept
for the fourth, hightemperature with low relative humidity and winceegd (Table 1). Combined analysis over two
years in Table (3) indicated high significant diffaces in both first and third blooming periodsdiApril and
mid-May), while there were insignificant differemscbetween cultivars and also between the interadigiween
years and cultivars. Means of open pollinated ssstdat four blooming dates as a combined analysigden
cultivars over the two growing seasons were indidahigh significant differences between cultivans tiwo
blooming dates only, Mid April and Mid May, this mae related to the increasing in the differenete between

day and night temperatuf€ (5 in first April and 4.5 in mid-May) with highefative humidity for the same
dates.(Table 3)

390
Pelagia Research Library



Abd EI-Naby, Zeinab M et al Asian J. Plant Sci. Res., 2012, 2 (4):388-395

In Table 4 data was recorded the same performanak cultivars, except for Serw-1 cultivar repattwer seed
setting in final blooming date (51.0%) comparedwof Giza- 6, Helaly-1, Gemmiza-1 and Sakha-4 (8855.30,
54.70 and 54.50 %, respectively).

Table 3. Combined analysis of Mean squares of op@ollinated seed setting at four blooming dates whtdifferent temperature, humidity
and wind speed regimes of five Egyptian clover cultars over the two studied seasons.

Blooming Dates

SOV, d.f. Mid April | First May | Mid May | First June
Year 1 0.324 1.764 1.089 5.550
Replication 3 27.366 24.266 10.624 53.770
Cultivars 4 60.677** 15.656 59.464* 54.493
Year* Cultival | 4 3.16¢€ 1.064 5.14¢ 10.07¢
Error 27 10.38¢ 9.52¢ 6.014 29.93¢

C.V. 23.522 11.050 6.164 9.926

** high significant differences at §0.01.

Table 4. Means of open pollinated seed setting faur blooming dates with different temperature, humidity and wind speed regimes of
five Egyptian clover cultivars over the two studiedseasons.

Blooming Dates

Cultivars Mid April  FirstMay Mid May First June
Giza-6 15.2% 28.30° 40.75° 58.35°
Helaly-1 17.77 29.10° 42.48 56.65°
Serw-1 11.30 26.80° 41,52 51.92
Gemmiza-1 11.40 26.17 35.65" 53.17°
Sakhi-4 12.7%¢ 29.3:° 38.5¢ 55.5¢°
Mean 13.70 28.30 39.78 55.12
Heritability% 94.78 93.20 91.34 81.50

Means in each column followed by similar letters aot significantly different at 5% level.

Helaly-1 Cultivar was demonstrated high seed se¢r ehe two seasons, except for the fourth bloondate
17.77%, 29.10%, 42.48% and 56.65% followed by @Gizadtivar was superior seed set of the fourth bilivg date
58.35%. In First May Helaly-1 and Sakha-4 cultsvaecorded similar performance of seed settingl(®%. and
29.32%). The four blooming dates set seed ovetwleseasons recorded 13.70% of the first date,028.8f the
second date, 39.78% of the third date and 55.12%é&fourth date (Table 4).

Higher variation in studied cultivars indicatedeiach blooming dates due to the differences betwaeimonmental
factors under study. In the first blooming date.6®4C and 52.00% RH), in the second blooming date4@&
and 47.50 % RH), in the third date (ZZl1and 53% RH ) and in the fourth date (8C.4nd 50% RH) . As the
seed-setting period of the former synchronises ilith low hot season during April, the developmehseed
adversely affected, resulting in poor setting ahdveled seeds. Heritability over two seasonsdatgid 94.78%,
93.20%, 91.34% and 81.50% of the first, secondd thind fourth blooming dates, respectively.

Means of the number of inflorescences plamumber of florets per inflorescences pfamnd number of seeds
florets® were shown in (Table 5). Analysis of variancesttef number of inflorescences planinot presented)
recorded high significant differences in the fidstte, significant differences in the second anditdate with no

significant differences between cultivars for tloeirth date. Significant differences were recordedrfumber of

florets inflorescencéin the first date with insignificant differencebthe three successive dates.

The number of inflorescences planalso, recorded significant changes among bloorpiripds (Table 5). This
disparity is due to the difference in temperatund eelative humidity in each period of the studwlfle 1). The
results recorded in the third and fourth bloomirges for means of the number of inflorescencestplas the
highest (14.71 and 17.93 respectively), while thahe first blooming time was the lowest one oseasons (5.19).
The results recorded for number of flowers infloersc€' over both seasons was not significantly differfentthe
fourth blooming periods (ranging from 93.30 and5®9, but the other three blooming periods were igntly
different over years with total means 79.97, 82388 92.69 florets inflorescentever cultivars. However, Helaly-
1 cultivar recorded the highest number of floretiorescencé in all blooming periods, which were 93.0, 95.75,
96.0 and 99.5 and also has the largest numbeedsdoret (16.53, 27.86, 40.78 and 56.37). (Table 5)
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The number of inflorescences stéis decreased under moisture stress, while temperauring the period from
forage removal to full bloom appeared to have treagst number of inflorescences per stem. &uwl. (1971)
observed that over the %7 to 27C temperature rage increase the number of inflereses stethand number of
florets inflorescenck but increasing in temperature over’G2reduces both of thenThis study indicated that
despite the increase in temperatures ofGBut the apparent decrease in both relative hiyndaid wind speed also
led to a high amount of seed set, 52.46 seeds awévars, in early JuneAnd that might have opened up
opportunities to increase pollination by pollinatoespecially honey bees.

Table 5: Means of the number of inflorescences plah, number of florets inflorescencé, seed setting floret and no. of seeds florét over
two seasons of five Egyptian clover cultivars undelifferent blooming dates.

No. of inflorescences plaht No. of florets inflorescence No. of seeds florét
Cultivars Mid First Mid First June Mid First Mid First Mid First Mid First

April May May April May May June April May May June
Gize-6 6.09° 7.86° 14.68° 18.50°F | 75.39° 81.44°T 96.46° 96.0( | 11.51° 23.0P 39.31°  56.0:°
Helaly-1 6.42 7.922 1810 20.06° 93.0° 9575  96.00 99.50 | 16.58 27.86 40.78  56.37
Serw-1 4.3 6.3 1356 16.11° 74.08° 75.61° 9465  93.10 83F  20.26° 39.30°  48.34°
Gemmizel | 4.5C° 7.61° 12,71  17.0(®" | 78.01° 79.51° 856t  93.5( 8.8¢°  20.81° 30.5:¢  49.71*
Sakha-4 458 767 14500 18.00*" | 79.40° 78.96° 90.70* 93.30 | 10.1%2 2315 34.99 51.86°
Mean 5.19 7.48 14.71 17.93 79.97 82.25 92.69 95/0711.08 23.03 36.98 52.46

Means in each column followed by similar letters aot significantly different at 5% level.

A result of which will be improve of pollinationtbier through insects and / or through triggerigping and pollen
dehiscence during organs development and growtlvhile being affected by outer forces i.e. wind muoest.
Many authors reported that large size of infloreses and flowers attracted pollinating insects @geh985 and
Eckhart, 1991), and may retain pollinating insé¢lat small flowers (Dudash, 1991 and Conner andh RL296).
Variation between the blooming period and self-seetting % over seasons ranged from 0.65% to 0.88%he
first, from 2,05% to 2.86 % for the second, frorBM®sto 6.20 % for the third and from 4.24 %to 7&7the fourth
blooming date (Figure 1).

Larkin and Graumann, (1954), were observed thaatian in Auto-seed setting might have resultedrfriie effect
of environmental factors on alfalfa genotypes lagktight control over agent-mediated tripping. Tiarets of
berseem clover are adapted to pollination by inddetseem clover was predominately cross-pollindtedwith
various degree of self-fertility (Abd EI-Naby, 2009Science the activity of the pollinating insedsongly
influenced by prevailing weather conditions durthg flowering period; the environment effects sashwind and
temperature via insect activities (Vianetsal. 1988) affect pollination and tripping.

10
e 1
:qj _.-I"_—"'—ol,__ I_-—"-.__I- I
“f Gi®a-6 Helaly shl-ma-T Genumza hot- anis
=z
.1 -
—® —-15-Apr —e 0Ol-May ---#&--15-May —E—01-Jun

Figure 1. Relationship between auto set seed% andbloming periods of commercial cultivars over two sasons.

Weight of 1000 seeds in g indicated insignificaiftedences in all blooming periods except for tlee@nd period.
The four blooming period’s means, were recorded,22684, 2.90 and 3.00 g, respectively over the semasons.
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Helaly-1 cultivar, more tolerant to high temperatundicated high performance over all cultivarghvinsignificant
differences with them for all periods except foe $econd period (first May) recorded significarftastences over
the two seasons (Table 6). Helaly-1 cultivar Hassified the highest productivity of seed mompared with the
other cultivars under study. Helaly-1 cultivarcoeded (10.26, 21.62, 74.70 and 115.897) for the seed yield m-
2, The seed weight means ¢frshowed high variation through the for bloomingipes of environmental conditions
and recorded 5.22 , 16.03, 51.96 and 91.32°@wer years (Table 6).

AkpanandBean (1977), concluded that year to year temperatifferences will affect the yield and quality of see
crops of forage grasses. Huygtteal ( 2001) and Bolanos-Aguilat al, (2002), were agree that variation in alfalfa
seed yield is primarily due to weather conditiamghie year of growing.

Table 6: Means of the weight of 1000 seeds g anadaveight g n¥ over two seasons of five Egyptian clover cultivarsnder different
blooming dates.

Cultivars Weight of 1000 seeds g Seed weight§ m
Mid April  FirstMay Mid May First June] Mid April FstMay Mid May First Jung
Giza-6 2.7¢ 2923 3.17 2.99 6.14° 17.16° 58.21° 100.19
Helaly-1 2.99 3.03 3.13 3.17 10.26 21.627 7470 115.89
Serw-1 2.34 2.62 2.6¢ 2.8¢ 2.75° 10.85° 46.18 72.0¢
Gemmiza-1 2.59 2.9P 2.8° 2.94* 3.11° 13.8% 34.63 79.7F
Sakha-4 2.40 2.70 276 2.92° 3.88° 16.71° 46.10° 88.73°
Mean 2.60 2.84 2.90 3.00 5.228 16.032 51.964 91.322

Means in each column followed by similar letters aot significantly different at 5% level

Analysis of variances of total forage and total gisld during 2008/09, 2009/10 and over the twcssea indicated
high significant differences between cultivars. Meaf total forage and total dry yield showed samihighly
performance of Helaly-1, Giza-6 and Sakha-4 culvaver years (51.53, 50.62 and 47.42 t'jefor forage yield
and (8.25, 8.10 and 7.59 t f&dfor dry yield, respectively. The same performancé Serw-1 and Gemmiza-1
cultivars ,with insignificant differences were ctuded 39.38 and 42.43 and 6.30, 7.04 t'féat total forage and
dry yields (Table 7).

Interaction between temperature and relative hugnidicreases the impact of each of them individualh the
anthesis dehiscence, the pollen viability, trippamgl fertilization as well as wind speed, while thederate increase
of movement and activity of pollinators, thus cdmniting to the success of the tripping and feadition. Increasing
temperatures speed up the maturation and antthelsiscence, while working on the lack of pollenignaability.
Increase the relative humidity on the lack of hgheed the germination of pollen within stigerad access to the
ovary for fertilization and pollination. (Table 7)

Table 7. Means of total forage and dry yields t fed of five commercial cultivars during 2008/09 and 209/10 seasons and over seasons.

2008/09 2009/10 Over seasons
Cultivars Fresh Yield t Dry Yield t Fresh Yield t Dry Yield t Fresh Yield t Dry Yield t
fed? fed? fed? fed? fed™ fed?
Giza-6 51.16 8.18 50.1%F 8.2% 50.67 8.10°
Helaly-1 51.58 8.25° 51.53 8.25° 51.53 8.25°
Serw-1 38.60 6.87 39.97 6.93 39.38 6.30°
Gemmiza-1 42.80 7.0P 4227 6.96° 42.43 7.04°
Sakha-4 48.50 7.76° 46.33 7.41° 47.42% 7.59%
Grand Mean 4571 7.31 46.75 7.37 46.28 7.44

Means in each column followed by similar letters aot significantly different at 5% level.

Berseem clover inflorescence takes about 10 to a@bfibm starting bud stage till seed maturity adogy to

number of florets and environmental conditions.generally increasing in temperature (28 td@2 relative

humidity (45 to 55%) and wind speed (1.22m sec') accelerate the anthesis and anther dehiscentethet
suitable environment for the growth of pollen tubeeduce the bubbles in the stigma that hindeptbeess of the
pollen penetration of stigma cells. Moderate wipéexls enable pollinators to complete the procegmltihation

and collecting the largest number of pollen gramseduce competition on the moisture. Increasingemperature
and relative humidity reduce the viability of pallgrain.

393
Pelagia Research Library



Abd EI-Naby, Zeinab M et al Asian J. Plant Sci. Res., 2012, 2 (4):388-395

Figure (2-a) pointed that little pollen grain withcomplete roundedness shape, figure (2-b) recoatedit 50%
vital and rounded pollen grain, figures2-c and &cbrded vital pollen grain ranged from 75% to 96Pthird and
fourth blooming periods. Moderate temperature,edifices between day and night degrees of temper&ur
relative humidity%, wind speed m geand sunshine duration hduhelp pollinator to increase pollination
efficiency of cross-pollinated crops and enhanbesability of both cross or self- pollinated craps natural self-
seed set and then increase seed yield potemtiateases of wind speed with the extremely highpenature in the
harvest season, lead to the disintegration of¢led sand reduce seed yield per unite area.

Figure2. Pollen grain viability: a) first, b) secor, c) third and D) fourth blooming periods.
CONCLUSSION

It can reasonably be concluded that the resultthisf study showed that despite the high tempersitbte the
relative humidity and wind speed can be considased contributing factor to increase or lack of iediate effect
on berseem seed set. Selection for early high setegbpulation. Selection to the families of eanlgturity and high
seed in the contract may be suitable for cultivatio Upper Egypt, where high temperatures and dsn e
selections to the families of late maturity periwfdstay and the highest proportion of contract hiflseeds can be
grown in the delta and parts of Middle Egypt. Tenapgre (28 - 3X), relative humidity (45 -55%), wind speed
(1.2- 2 m sed), low differences between day-night temperaf@soil temperature) and tall sunshine duration hour
! and their interactions may be the best environaiertnditions, in Giza, for setting seeds and ratijuty the
movement of pollinators, increase the pollinatidficeency and increase seed yield. Therefore, #iigly needs
more effort and more from other studies might kerjpreted precisely this role. Breeding programmgte Egyptian
clover must include harvesting date for the saebectif superior forage yield under the environmeaotaiditions of
each climatic zone in Egypt.

REFERENCES

[1] Akpan, E. E. J. andt. W. Bean(1977). Ann Bot(1977) 41 (4): 689-695.

[2] Bakheit, B. R., M. A. Ali and Amal, A. Helmy2009. Egypt. J. Plant Breed3:141-153.

[3] Bakheit, B.R. 1989. Assiut J. Agric20: 199-208.

[4] Bolafios-Aguilar E.D., C. Huyghe, C. Ecalle, J. Haety and B. Julier2002. Crop Sci.42:45-50

[5] Conner, J. K. and S. Rusi,996. Oecologial05: 509-516.

[6] Don Breazeale, G. and Fernandez R. Narayap@@8(. Journal of Central European Agriculturéol. 9 (1):
107-116.

[7] Dudash, M. R.1991). Ecology72: 1004-1012

[8] Duncan, D. B.1955. Biometrics11:1-42.

[9] Eckhart, V. M. (991]). Evolutionary Ecologyp: 370-384.

[L0]Huyghe, C., B. Julier, E. D. Bolafios-Aguilar, C.alte, and J. Hacquet2Q0l). Effect of cultivar and
environment on seed yield in alfalfa. Quality itéune and medics for animal production. Proceedifighe XIV
EUCARPIA Medicago spp. Group Meeting, Zaragosa,sgap.. 127-130.

[11] Geber, M. A. 1985. Ecology66: 762-772.

[12]Ghamrawy, A. K. and Abdel-M. Zahef,956). Fac. of Agric., Bulletimo. 55: 3-15

[13]Guy, P, F Plondon and J. Jurant®{1). Ann Milior Plants.21:409-422

[14]Larkin, R. A. and H. O. GraumanrL954). Botanical Gazettel16: 40-52

394
Pelagia Research Library



Abd EI-Naby, Zeinab M et al Asian J. Plant Sci. Res., 2012, 2 (4):388-395

[15]Said, E. 1959. A study of flowering and factors influencing gesetting in Berseem or Egyptian clover
(Trifolium alexandrinum L.)M. Sc. Thesis, Fac. Agric, Cairo Univ. SAS Inst. 88TAT user guide. SAS Institute,
Cary N.C. (1988).

[16]Viands, D. R., P. Sun and D. K. Parne$988. Pollination Control: Mechanical and sterilityn | A. A.
Hanson, DK. Barnes and R.R. Hill (eds). Alfalfa aalfalfa improvement. American Society of Agronomy.
Wisconsin. pp.: 931-960.

[17]Wafa, A. K., and S. H. Ibrahim1960. Bull. Fac. Agric, Cairo Univ206: 3-44.

[18]Abd EI-Naby, Zeinab, M.Z2009. Inbreeding, selection, fertility and flower stture in the Egyptian Clover
(Trifolium alexandrinurh Ph.D Thesis, Fac. Agric., Cairo. Univ.

395
Pelagia Research Library



