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ABSTRACT

The main objective of the recent study was to trace barseem clover "Trifolium alexandrium, L" landraces with
potential resistance to frequent cutting stress. Cumulative correlated realized gains in plant height over cuttings due to first
cycle (Cy) of selection for frequent cutting tolerance relative to base population (Co) reached 2.94, 16.84 and 36.73 %
when evaluated under infrequent, frequent and very- frequent cutting regimes, respectively. The first cycle of selection for
frequent-cutting tolerance (C1) gave a correlated positive improvement in stem girth reached 15.22% of the respective
base population mean, over cutting regimes. Meanwhile, the second cycle (C2) added another positive correlated
improvement in stem girth reached 13.12% of first cycle's mean. Also, a correlated realized gains in stem girth due to
selection for frequent cutting tolerance relative to the average of check varieties, reached 17.65 and 43.95% for cycles one
(Cy) and two (C>) respectively. Correlated realized gains in leaves weight. Plant™! of the first cycle (C1) following selection
for frequent cutting tolerance, reached 53.34, 106.7 and 31.37% relative to the base population, when evaluated under
infrequent, frequent and very frequent cutting regimes, respectively. Meanwhile, the substantial correlated realized gains
after the second cycle of selection (Cz) reached 31.79, 23.93 and 10.53% of first cycle's (Cs) mean, when evaluated under
infrequent, frequent and very frequent cutting regimes, respectively. Over the studied cutting regimes, selected
populations gave similar leaves/ stem ratio (fresh weight) (27.24 and 30.81% for C1 and Co, respectively). Those values
were not different from any of the evaluated check varieties.
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INTRODUCTION Escaray et.al, 2012, pointed out that many traits
enhance genotype's persistence and frequent-cutting
tolerance. Among those are; improved nodulation
and nitrogen fixation, and soil- salinity or alkalinity
tolerance.

The main objectives of the recent study was to
determine the correlated responses to selection for
frequent-cutting tolerance in barseem clover.

Breeding barseem clover for frequent cutting
tolerance can be defined as breeding to achieve
acceptable balance between persistence, quality,
yield and animal's safety (Sewell and Reich 2011).
Identifying a specific plant type then applying
selection program is essential to reach a frequent-
cutting tolerant population (Annicchiarico et.al,
2010). Breeding for frequent-cutting tolerance MATERIALS AND METHODS
depending on single character is though insufficient. .

200 ecotypes of multi- cut barseem clover were

Since, frequent-cutting tolerance is considered as a .
complex  character  that  includes  many (Sélr?ic;edEfLr? Ta;e;ugrfvgpgatish;ﬁ,ss&lg S&?ﬁg]‘fénﬁ;—
morphological and physiological traits, along with Khafr EL- Sheikh, EL- Behira and EL- Sharkia)

their interactions _with _environment  (Katepa- covering different environments of Egypt. Farmers
Mupondwa, et.al, 2002). Moreover, it is well know : g - gypt.
fields and local markets in each governorate

that selection for one trait or many traits related to supported ten distinauished ecotvnes
frequent- cutting tolerance might lead to reduction PP g YPEs. .
Procedures and methods of materials

f pr ivity and | r other lity character . - . .
of productivity and loss or other quality characters manipulation and selection during three years

(Smith et.al, 2000).In white clover "Trifolium period, were performed as stated in Ahmed et el
repens, L." Frequent-cutting tolerant genotype had 2021. During the winter season of 2018/2019, seeds

morphological character correlated with stolon of composite | composite 11 seed mixture of base
diameter, branching potentiality, leaf size and root P ' P ' : i
population and three commercial cultivars namely;

structure (Ayres et.al,1996; Jahufer et.al,2002, Giza 6, Serrow and Helaly were evaluated. Split-

Sanderson etal,2003, Annicchiarico and Piano, lot design with six replicates was used. Main plots
2004, Boutonet.al,2005 and Jahufer et.al,2008). P 9 rep S P
- were devoted to cutting frequency regimes, whereas,
Stolons and roots morphology affect white clover .
- . . . sub-plots represented the evaluated populations. Plot
persistence through influencing water and nutrients - .
size was six rows, four meters long and 0.2 m a part.
use. - ;
Data were recorded in each cutting for unselected
characters as follow;
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1- Growth potentiality:

1-1; Plant height (cm); measured from ground level
to the upper most tips in all cuttings.

1-2; stem girth(mm); measured as an as an average
of ten plants.

2- Tillering capacity:

2-1; Crown diameter (mm), determined at last
cutting of each cutting regime.

2-2; Number of tillers. plant® Crown™; determined
at last cutting of each cutting regime.

3- Leafiness%o:

3-1; leaves weight. plant’; measured as an average
of ten plants.

3-2; leaves/stem ratio (fresh weight); determined
from dividing fresh weigh of leaves by fresh
weight of stems at last cutting of each cutting
regime.

Data collected for each set was analyzed as a

split- plot according to Cochran and Cox. (1957).

RESULTS AND DISCUSSION

Growth potentiality

Growth potentiality, of evaluated populations
following to cycles of selection were recorded by
the last cuttings in each cutting regime except for,
plant height that was measured in all studied
cuttings. Studied growth potentiality characters
included; plant height (cm), plant fresh weight (g),
plant dry weight (g). and stem girth (mm),

Plant height

Mean squares of plant height for evaluated
barseem populations as affected by cutting, cutting
regime and their interactions were presented in
(Tablel). Cuttings gave significantly (P> 0.01)
variable plant heights over cutting regimes and
populations. Also, the recorded values of plant
height were significantly (P> 0.01) different among
cutting regimes and among cuttings within different
cutting regimes (significant cutting regime x cutting
interaction). Meanwhile, the studied populations
significantly (P> 0.01) expressed different plant
heights over cuttings and cutting regimes, along
with different values for each population in each
separate cutting (significant cuttingx population
interaction). Neither cutting regime nor cutting x
cutting regime gave any significant effects in
population's plant height (insignificant interactions
among cutting regime x population and cutting x
cutting regime x population).

Means of plant height (cm) for evaluated
populations under studied cutting frequency regimes
were shown in (Table 2). Frequent and very
frequent cutting regimes were accompanied with
shorter barseem plants in all studied cuttings. The
magnitude of reduction in plant height was most
pronounced under very frequent cutting regime.
Improved populations by selection, for frequent
cutting tolerance (C; and Cy), showed an increase in
plant height by late season cuttings (6™ cutting at
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frequent cutting regime and 6%Mand 7" cuttings at
very frequent cutting regime). The magnitude of
improvement in re-growth potentiality, expressed by
plant height was sounder for the second cycle of
selection (C»).

Table 1: Mean squares of plant height for
barseem populations as affected by cutting,
cutting regime and their interactions.

Source of variance d.f. Mean Squares

Cutting(C) 6 16978.24™
Rep / Cutting 14 48.07
Regime(R) 2 5033.19™
C xR 12 9383.75™
Error 28 37.94
Population (P) 5 524.46™
CXP 30 54.28"
R xXP 10 40.02"*
CXR XP 60 35.62"*
Error 210 32.75

Correlated realized gains in relation to base
population (Co) and first cycle of selection (C,) for
the first and second cycles of selection as plant
height were presented in Table (3) and (4). The
magnitude of realized gain for the second cycle of
selection (Cy) in each cutting regime was greater
than that recorded for the first cycle of selection
(C1), except for, the very frequent cutting regime
that showed negative responses for the former in
fifth and seventh cuttings.

Cumulative correlated realized gains over
cuttings due to first cycle of selection for frequent
cutting tolerance relative to base population (Co)
reached 2.94, 16.84 and 36.73 percent when
evaluated under infrequent, frequent and very-
frequent cutting regimes, respectively. (Table 3).
Whereas, the cumulative realized gains over cutting
due to the second cycle of selection for frequent-
cutting tolerance relative to first cycle of selection,
reached 44.17, 43.02 and 44.74 percent, when
evaluated under infrequent, frequent and very
frequent cutting regimes.

It was valuable to notice that, the second cycle
of selection for frequent- cutting tolerance gave a
reseanable correlated gain in regrowth potentiality
reached about 40 percent of the previous cycle.

Cumulative correlated response in plant height
due to selection for frequent- cutting tolerance
relative to the average of the evaluated check
varieties, reached 30.23 and 70.48; 30.74 and 75.75;
70.71 and 116.68% for the first and second cycles of
selection when evaluated under infrequent, frequent
and very- frequent cutting regimes (Table 4). It is
valuable to notice that, the correlated response in
growth rate expressed by plant height of successive
cuttings were clearly expressed under very frequent
cutting regime.
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Table 2: Mean of plant height (cm.) for barseem population under different cutting regimes.

. Means
Regim Population
1st 2nd 3rd 4th 5th 6th 7th
Base population (Co) 77.00 80.53 75.67 68.67 74.33
Selected population (C;) 75.33 63.67 77.33 69.33 87.00
= Selected population (Cy) 77.67 85.93 78.33 47.00 85.33
_ 3 _Checks
£ Giza 6 72.00 64.73 74.00 63.33 74.33
= Serrow 72.67 74.37 76.33 59.00 66.00
Hellaly 73.67 80.27 74.33 61.00 72.00
Average 72.78 73.12 74.89 61.00 70.78
Base population (Co) 74.33 59.40 60.00 5933 71.00 71.00
Selected population (C1) 75.33 64.17 62.67 60.00 71.69 71.00
= Selected population (Cy) 78.33 64.67 65.00 67.33 79.67 79.67
_ % Checks
-8 Giza 6 73.00 59.17 59.33 57.67 76.67 76.67
. Serrow 71.67 66.53 59.00 54.00 69.00 69.00
Hellaly 74.67 53.10 58.00 55.00 63.67 63.67
Average 73.11 59.60 58.78 55.56 69.78 69.78
Base population(Co) 48.33 28.10 40.33 50.00 47.33 49.33 47.33
. _oelected population(Ci) 48.33 28.73 44.67 53.33 52.33 51.00 52.33
§ Selected population(C,) 50.00 33.83 43.00 61.33 51.33 55.67 51.33
— 8  Checks
- '; Giza 6 48.00 63.67 37.33 50.00 48.00 48.00 48.00
E Serrow 48.33 34.80 32.67 46.67 44,00 39.33 44.00
Hellaly 49.00 31.13 31.67 46.67 45.33 36.33 45.33
Average 48.44 34.20 33.89 47.78 45.78 41.22 45.78
L.S.Doos 2.49
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Table 3: Correlated realized gain (%) relative to base population (Co) and first cycle of selection (C1) of plant height for barseem population under
different cutting regimes.

Realized gain % Relative to

Redi Population Co Ci
egim 1st 2nd 3rd 4th 5th 6th 7th 1st 2nd Srd 4th 5th 6th 7th
= _Base population (Co)
“g’_ Selected population (C,) -2.2 -20.94 219 0.96 17.05
- o
‘€ Selected population (C) 3.1 3494 129 674 -1.92
= Base population (Co)
_ % Selected population (Cy) 1.35 8.03 4.45 1.13 0.94 094
-
E Selected population (C>) 398 078 372 1222 1116 11.16
.. Base population(Co)
c
— g‘é’ Selected population(C) zero 2.24 3.32 6.66 10.56 3.39 10.56
=23
Y- Selected population(C>) 346 1775 319 1500 -191 916 -1.91
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Table 4: Correlated realized in (%) relative to the average of checks of plant height for barseem population under different cutting regimes.

Realized gain % Relative to Checks

Regim Population Ci C2
1st 2nd 3rd 4th 5th 6th 7th 1st 2nd 3rd 4th 5th 6th 7th
= Base population (Co)
S Selected population (C1) 3.5 -12.92  3.26 13.47 22.92
-_ O
[
‘€ Selected population (Cz) 6.72 1752 459 21.09 20.56

Base population (Co)

_ § Selected population (C,) 3.04 7.67 6.62 7.99 271 271
g Selected population (C2) 714 851 1058 21.18 14.17 14.17
§ Base population(Co)
=2
_;% Selected population(Cs) -0.23 -1599 2296 1162 1431 2373 1431
> Selected population(C,) 322 -1.08 26.88 28.36 1212 35.06 12.12
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Ahmed (1992), in a study on barseem clover found
that, variations in plant height became strictly
limited late in the season, which indicated that,
selection based on plant height should be practiced
early in the season. Also, he showed that, first cycle
of controlled mass selection (C.M.) C; improved
plant height by 8.4% and 3.2% over the original
population and check variety, respectively. The
increase in plant height as a result of (C.M.) C;
selection was less in magnitude. The scored values
of increase in plant height from that method were
6.1% and 10% over the original population and
check variety, respectively. This trend was clearly
common in the four studied cuts. The highest
increase in plant height was obtained from maternal
line selection with S; as a recombinant unit ((M.L)
S selection method. As an average over cuts (M.L.)
S1 selected population exceeded the original
population and the check variety by 18.4% and
12.7%, respectively. He added that, the superiority
of (M.L) S; selection method over the other
methods of selection was obvious in most cut. The
improvement from (M.L) h.s selection was not
different from mass selection procedure in most
cuts. As an average over cuts that differences was
clear, where 9.4% and 4.1% taller plants than the
original population and check variety were obtained
from (M.L.) h.s selection. Ahmed (2006), evaluated
variability in two populations of multi-cut barseem
clover. One-hundred and forty four half — sib
families from each of Khadarawy and Meskawy
multi —cut barseem cultivars were evaluated in two
separate experiments. Variability was the highest for
plant height. The expected gains from selecting the
tallest 10% of families were 43.46 and 43.02% for
the two populations, respectively. Rajab (2010),
practiced selection within 14 populations which
selected from 71 populations. Selection was carried
out based on plant height (cm). Two cycles of
selection within the selected populations resulted in
significant differences among the selected plant
compared to the original populations.
Stem girth

Mean squares of stem girth for barseem
population as affected by cutting regime and their
interaction was presented in Table (5). Stem girth
was significantly affected by population (p=0.01).
Barseem's stem girth that resulted from different
cutting regimes was insignificantly different.
Meanwhile, populations significantly (p=>0.01)
exhibited different values of stem girth over cutting
regimes. The recorded values for barseem's stem
girth insignificantly varied among the studied
populations in each cutting regime (insignificant x
cutting regime x population interaction).
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Table 5: Mean squares of stem girth for barseem
populations as affected by cutting
regime and their interactions.

Source of variance d.f. Mean Squares

Regimes(R) 2 0.11"s
Error 10 0.07
Population (P) 5 0.48™
R XP 10 0.05"*
Error 90 0.02

Values of stem girth for barseem populations
were recorded at the last cutting of each studied
cutting regime (Table 6). Because of insignificant
interaction between population and cutting regime,
the overall means over cutting regimes might be
considered. Selected populations exhibited thicker
stems with progress of selection cycles, where; 3.44,
3.89 and 3.00 mm were obtained for first, second
cycles of selection and base populations,
respectively. It was valuable to notice that, selected
and base populations had significantly thicker stems
than any of studied check varieties.

Table 6: Mean of stem girth for barseem
population over different cutting regimes.

Population Means
Base population (Co) 3.00
Selected population (C4) 3.44
Selected population (C>) 3.89
Checks
Giza 6 3.33
Serrow 2.55
Hellaly 2.88
Average 2.44
L.S.D.o0s 0.094

Correlated realized gains in stem girth relative
to base population (Co) and first cycle of selection
for frequent cutting tolerance (C1) were illustrated in
(Table 7). The first cycle of selection for frequent-
cutting tolerance (Ci1) gave a correlated positive
improvement in stem girth reached 15.20% of the
respective base population mean, over cutting
regimes. Meanwhile, the second cycle (C,) added
another positive correlated improvement in stem
girth reached 13.12% of first cycle's mean.

Also, a correlated realized gains in stem girth
due to selection for frequent- cutting tolerance
relative to the average of check varieties, reached
27.65 and 43.95% for cycles one and two
respectively (Table 7).

Crown diameter (mm):

Mean squares of crown diameter for barseem
populations as affected by cutting regime and the
interaction between population and regime were
presented in (Table 8). The recorded values for
crown diameter were not significantly different
among the studied cutting regimes.
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Table 7: Correlated realized gain (%) relative to base population (Co) and first cycle of selection(C1)
and realized gain (%) relative to the average of checks of stem girth for barseem population under

different cutting regimes.

Realized gain (%) relative to base population

Realized gain (%) relative

Population (Co)and first cycle of selection (C1) to the average of checks
Co Ci Ci1 C:

Base population (Co)

Selected population (C4) 15.20 27.65

Selected population (Cy) 13.12 43.95

Meanwhile, the evaluated population gave
significantly (p>0.01) wvariable crown diameters.
Also, values of crown diameter that recorded for
each population had not significantly varied with
changing the applied cutting regime.

Table 8: Mean squares of crown diameter for
barseem populations as affected by cutting
regime and their interactions.

Source of variance d.f. Mean Squares

Regimes(R) 2 1.43"*
Error 10 0.91
Population (P) 5 10.66™
R XP 10 0.60"*
Error 90 0.62

Means of crown diameter (mm) among the
evaluated barseem populations over cutting regimes
were shown in (Table 9). Selected barseem
populations, significantly enjoyed wider crowns
(14.66 and 15.56 mm for the first and the second
cycles of selection vs.11.45 mm for the base
population). Also, crown diameter of selected
populations, (C; and C;) was significantly wider
than the average of evaluated check varieties.

Table 9: Mean of crown diameter (mm) for

barseem population over different
cutting regimes.
Population Means
Base population (Co) 11.45
Selected population (C1) 14.66
Selected population (C>) 15.56
Checks
Giza 6 12.11
Serrow 8.67
Hellaly 8.78
Average 9.85
L.S.D.o.0s 0.344

Correlated realized gains in crown diameter
following to selection for frequent cutting tolerance
in barseem ecotypes reached 26.33 and 20.09%
relative to base population and first cycle of
selection, respectively. Meanwhile, relating the
realized gains in crown diameter to the average of
checks, reached 47.77 and 58.09% for the first and

the second cycles of selection, respectively (Table
10).
Number of tillers:

Mean squares of number of tillers.plantfor
barseem populations as affected by cutting regimes
and their interaction were shown in (Tablell).
Tillers.plant*were significantly affected by the
evaluated cutting frequency regimes. Also, the
evaluated populations showed significantly variable
number of tillers.plant?. Meanwhile, the recorded
tillers.plant® for each population, significantly
varied with each variable cutting regime.

Means of number of tillers.plantfor barseem
populations under different cutting regimes were
illustrated in Table 12. Number of tillers.plant? of
selected cycles of barseem were proliferated under
infrequent cutting regime (15.00 and 15.33
tillers.plant*for cycle one and cycle two of
selection, respectively). Whereas, the least number
of tillers. plant™ was expressed under very frequent
cutting regime (9.33 and 13.00 tillers.plant* for C,
and C, of selection, respectively). The frequent
cutting regime gave intermediate number of
tillers.plant® (12.67 and 14.67 tillers.plant* for the
two successive cycles, respectively). Check varieties
gave significantly lower number of tillers.plant?
under any of the evaluated cutting frequency
regimes.

Correlated realized gain% in number of
tillers.plantafter selection for frequent cutting
tolerance relative to base population reached 50.00,
52.10 and 33.29% after one cycle of selection when
evaluated under infrequent, frequent and very
frequent cutting regimes respectively. Whereas, the
correlated realized gain% relative to the first cycle
of selection were 2.2, 15.79 and 44.44% after two
cycles of selection under the three studied cutting
frequency regimes, respectively (Table 13).

Correlated realized gain% relative to the
average of checks after one cycle of selection were
136.9, 21.24 and 39.88% under the three studied
cutting frequency regimes, respectively. After two
cycles of selection, the correlated realized gains in
number of tillers.plant® reached 142.2, 40.38 and
94.9% under infrequent, frequent and very frequent
regimes, respectively (Table 14).
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Table 10: Correlated realized gain (%0) relative to base population (Co) and first cycle of selection(C1)

and realized gain (%) relative to the average of checks of crown diameter for barseem population
over different cutting regimes.

Realized gain (%) relative to base

. . .
population (Cojand first cycle of Realized gain (%) relative to the

Population selection (C1) average of checks
Co Ci Ci C:

Base population (Co)

Selected population 26.33 4777

(C1) ' '

Selected population 2009 58.09

(Cy) ' '

Table 11: Mean squares of number of tillers. plant? for barseem populations as affected by cutting
regime and their interactions.

Source of variance d.f. Mean Squares
Regimes(R) 2 561"
Error 10 0.89
Population (P) 5 12.74™
R X P 10 1.84™
Error 90 0.76
Table 12: Mean of number of tillers. plant*for barseem population under different cutting regimes.
. Population Means
Reglm 5th 6th 7th
Base population (Co) 10.00
Selected population (C1) 15.00
E Selected population (C,) 15.33
_ 2 _Checks
£ Giza 6 8.00
= Serrow 6.00
Hellaly 5.00
Average 6.33
Base population (Co) 8.33
Selected population (Cy) 12.67
= Selected population (C>) 14.67
_ g Checks
- g Giza 6 13.67
- Serrow 6.00
Hellaly 11.67
Average 10.45
Base population(Co) 7.00
. Selected population(Cy) 9.33
§ Selected population(C,) 13.00
— @ _ Checks
- Giza 6 8.00
E Serrow 5.00
Hellaly 7.00
Average 6.67
L.S.Do.os 0.380
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Table 13: Correlated realized gain (%) relative to base population (Co) and first cycle of selection (C1)
of number of tillers.plantfor barseem population under different cutting regimes.

Realized gain % Relative to

Regim Population

Co C1

5th

6th 7th 5th 6th 7th

Base population (Co)

Selected population (C1)

50.00

|
Infrequent

Selected population (Cy)

2.2

Base population (Co)

Selected population (C1)

52.10

Il
Frequent

Selected population (Cy)

15.79

Base population(Co)

Selected population(Cs)

33.29

Il
Very
Frequent

Selected population(C,)

44.44

Table 14:

Correlated realized gain (%) relative to the average of checks of number of

tillers.plant™ for barseem population under different cutting regimes.

Realized gain % Relative to Checks

Regim Population

C1 Cz

5th

6th 7th 5th 6th 7th

Base population (Co)

Selected population (Cy)

136.97

|
Infrequent

Selected population (Cy)

1422

Base population (Co)

Selected population (Cy)

21.24

I
Frequent

Selected population (C2)

40.38

Base population(Co)

Selected population(Cs)

39.88

Il
Very
Frequent

Selected population(C,)

94.90

Ahmed (1992), from a study for the
improvement of barseem clover explained to some
extent the superiority of some entries in forage
production, where, the four high yielding entries
exhibited the highest number of branches/ 0.025m?.
Asmaa Rady (2008), studied morphological and
genetic variations in barseem clover. She found that,
the magnitude of phenotypic variations in number of
branches per plant at the first cutting amounted to
about 71% of first season mean. Whereas, overall
seasons, the respective values were 252 % of grand
mean. With progress of cutting, phenotypic
variation represented lower values of about 7, 12
and 6% of first season, second season and over
season's means. Magda Rajab (2010), estimated the
variation among some ecotypes of Egyptian clover
and response of selection among and within these

ecotypes. The phenotypic coefficient of variability
(P.C.V) the highest value was possessed by seed
yield followed by number of tillers plant 1. Awad
(2001), studied the genetic variation and response to
selection of number of tillers in 5 Egyptian clover
cultivars. He reached significant differences
between selected populations after one cycle and the
base population in number of tillers/ plant.
Leafiness

Leafiness of barseem populations following to
selection for frequent harvest tolerance was traced
through measuring leaves weight. plant® and leaves/
stem ratio (fresh weight). Leafiness characters were
measured by last cutting of each practiced cutting
frequency regime (5", 6™ and 7™ cutting of
infrequent, frequent and very frequent cutting
regimes, respectively).
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Leaves weight.plant™:

Mean squares of leaves weight.plant® for
barseem populations as affected by cutting regime
and their interaction were shown in Table 15 leaves
weight. plant? was significantly affected (P> 0.01)
by applied cutting regimes. Also, the magnitude of
leaves weight.plant? among the evaluated
populations were significantly (P> 0.01) different.
Meanwhile, leaves weight. plant™ for each separate
population was significantly (P> 0.01) variable
among the applied cutting regimes.

Table 15: Mean squares of leaves weight.plant
for barseem populations as affected by cuttings,
cutting regime and their interactions.

Source of variance  d.f.

Mean Squares

Regimes(R) 2 827.45™
Error 10 127.32
Population (P) 5 1397.56™
R xP 10 279.01"
Error 90 57.17

Means of leaves weight.plant? for barseem
populations under different cutting regimes were
presented in Table 16. Selection for frequent cutting
tolerance gave a substantial improvement in
leafiness, indicated by leaves weight.plant?, under
each of the tested cutting regimes. Under infrequent

Alex. J. Agric. Sci.

cutting regime, 122.67 and 161.67 g.plant? of
leaves were recorded for the first (C1) and the
second (Cz) cycles of selection for in frequent
cutting tolerance, respectively. Those figures were
significantly different from any of the tested check
varieties and the average of the checks. Under
frequent cutting regimes 124.0 and 153.7 g. plant?
of leaves were recorded for C; and C,, respectively.
Meanwhile, under very frequent cutting regimes, the
respective leaves weight.plant® for the two
successive selection cycles were 82.33 and 91.00
g.plant?, respectively. It was valuable to notice that
the significant superiority of selected cycles in
leaves weight. plant™ over the base population and
check variances was extended through the evaluated
cutting regimes.

Correlated realized gains in leaves weight.
plant? of the first cycle (C1) following selection for
frequent cutting tolerance, reached 53.34, 106.7 and
31.37% relative to the base population, when
evaluated under infrequent, frequent and very
frequent cutting regimes, respectively. Meanwhile,
the substantial correlated realized gains after the
second cycle of selection reached 31.79, 23.93 and
10.53% of first cycle's mean, when evaluated under
infrequent, frequent and very frequent cutting
regimes, respectively (Table 17).

Table 16: Mean of leaves weight.plant for barseem population under different cutting regimes.

. . Means
Regim Population = & —ih
Base population (Co) 80.00
Selected population (C4) 122.67
= Selected population (C>) 161.67
_ 3 Checks
2 Giza 6 49.00
= Serrow 52.67
Hellaly 52.67
Average 51.45
Base population (Co) 60.00
Selected population (C,) 124.00
= Selected population (C>) 153.67
_ g Checks
- g Giza 6 46.33
- Serrow 46.33
Hellaly 86.67
Average 93.11
Base population(Co) 62.67
= Selected population(Cs) 82.33
‘é’_ Selected population(Cy) 91.00
=F Checks
> Giza 6 56.33
S Serrow 43.00
Hellaly 46.67
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Table 17: Correlated realized gain (%0) relative to base population (Co) and first cycle of selection (C1)
of leaves weight. plant for barseem population under different cutting regimes.

Realized gain % Relative to

Population

Co Ci

Regim

5th

6th 7th 5th 6th 7th

Base population (Co)

Selected population (C4)

53.34

Infrequent

Selected population (C2)

31.79

Base population (Co)

Selected population (C1)

106.67

Frequent

Selected population (Cy)

23.93

Base population(Co)

Selected population(C;)

31.37

I
Very
Frequent

Selected population(Cy)

10.53

Correlated realized gains in leaves weight.
plant? relative to the average of the check varieties
amounted to 138.4, 33.18 and 48.79% after one
cycle of selection, under the three tested cutting
regimes, respectively. Mean while, 214.3, 65.04 and
64.47% were reached after a second cycle of
selection under the three tested cutting regimes,
respectively (Table 18).

Leaves/ stem ratio (Fresh weight)

Cutting regimes gave significantly similar
leaves/ stem ratio (fresh weight) over the studied
barseem population. Also, the differences among the
evaluated populations, failed to reach the level of
significance. Populations gave similar leaves/ stem
ratio irrespective of the used cutting frequency
regime (Table 19).

Over the studied cutting regimes, selected
populations gave similar leaves/ stem ratio (fresh
weight) (27.24 and 30.81 for C; and C,
respectively). Those values were not different from
any of the evaluated check varieties (24.88 to 26.51)
(Table 20).

The insignificant correlated realized gains in
leaves/ stem ratio (fresh weight) reached 12.05
relative to base population after one cycle of
selection and 13.11 relative to the first cycle of
selection after two cycles of selection. Also, a
positive insignificant correlated realized gains were
reached, relative to the average of the studied check
varieties (6.45 and 2040 for C:; and C,
respectively), (Table 21).

Table 18: Realized gain (%) relative to the average of checks of leaves weight/plant for barseem

population under different cutting regimes.

Realized gain % Relative to Checks

Regim Population Ci Cs
5th 6th 7th 5th 6th 7th
= Base population (Co)
_ S _Selected population (C1) 138.43
(3]
}= Selected population (C) 214.3
= _Base population (Co)
— % Selected population (C1) 33.18
:f Selected population (C2) 65.04
= _Base population(Co)
= %’_ Selected population(C1) 48.79
- >
ij Selected population(C») 64.47
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Table 19: Mean squares of leaves /stem ratio (fresh weight) for barseem populations as affected by
cuttings, cutting regime and their interactions.

Source of variance d.f. Mean Squares
Regimes(R) 2 33.14"s
Error 10 11.71"¢
Population (P) 5 4,72"s
R XP 10 5.05"¢
Error 90 6.68
Table 20: Mean of leaves /stem ratio (fresh weight) of barseem population over the cutting regimes.
Population Means
Base population (Co) 24.31
Selected population (C1) 27.24
Selected population (C2) 30.81
Checks
Giza 6 26.51
Serrow 25.38
Hellaly 24.88
Average 25.59
L.S.D.o,os n.s.

Table 21: Correlated realized gain (%) relative to base population (Co) and first cycle ofselection (C1)
and realized gain (%) relative to the average of checks of leaves /stem ratio (fresh weight) for
barseem population under different cutting regimes.

Realized gain (%) relative to base
population (Co)and first cycle of

Realized gain (%0) relative to the

Population selection (Cx) average of checks
Co Ci C1 Co
Base population (Co)
Selected population (C4) 12.05 6.45
Selected population (C>) 13.11 20.40

Ahmed (1992), in a study on barseem clover
found that, controlled mass selection (C.M) C;
improved leaf/stem ratio in the second cutting. That
improvement reached 6.5% and 11.1% over the
original population and the check variety,
respectively. As an average over cuts, that method
of selection resulted in an increase of 1.1% and
4.4% in leaf/stem ratio over the original population
and check variety, respectively. While, the
improvement in leaf/stem ratio from selection was
in general not significantly different among
selection methods, in the second cut as well as
seasonal average, maternal line selection with S; as
recombinant (M.L) S; selection method ranked the
first, where 3.4% and 6.7% increases in leaf/stem
ratio were obtained as an average over original
population and check variety. Rajab (2010),), from a
study on some Egyptian clover entries obtained
value of expected genetic advance of 8.07 for
leaf/stem ratio. Also, she practiced selection within
14 populations which were selected from 71
populations. Evaluation of the two selected
generations, revealed that seven population
exceeded the local variety (Giza-6) and other
selected populations in leaf/stem ratio.
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frequent-cutting tolerance is considered as a
complex  character  that  includes  many
morphological and physiological traits, along with
their interactions with environment (Katepa-
Mupondwa et.al, 2002). Moreover, it is well know
that selection for one trait or many traits related to
frequent- cutting tolerance might lead to reduction
of productivity and loss or other quality characters
(Smith et.al, 2000).In whiteclover "Trifoliumrepens,
L."Frequent-cutting  tolerant  genotype  had
morphological character correlated with stolon
diameter, branching potentiality, leaf size and root
structure (Ayres et.al,1996; Jahufer et.al,2002,
Sanderson et.al,2003, Annicchiarico and Piano,
2004, Bouton et.al, 2005 and Jahufer et.al, 2008).
Stolons and roots morphology affect white clover
persistence through influencing water and nutrients
use. Taylor (2008) described legume forage
persistence (continuous productivity irrespective of
frequent cutting) as a result of interaction between
adaptive potentialities of genotype and stress
condition that result in a level of stress tolerance.
So, all breeding effects to acquire tolerance to
stresses (climatic, edaphic or biotic) are trials to
reach plant potentiality to reach tolerance and
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persistence. Many researchers attempted to reach
that, among them Taylor,2008 on red clover
"Trifolium pretense, L". Annicchiarico, 1997 and
Widdup and Barret, 2011 on white clover
"Trifoliumrepens, L" and Smith et.al, 2000 and
Bouton, 2012 on alfalfa "Medicago sativa, L."

SUMMARY AND CONCLUSION

Plant height
Cumulative correlated realized gains over

cuttings due to first cycle of selection for frequent

cutting tolerance relative to base population (Co)

reached 2.94, 16.84 and 36.73 percent when

evaluated under infrequent, frequent and very-

frequent cutting regimes, respectively.

1-The cumulative realized gains over cutting due to
the second cycle of selection for frequent
cutting- tolerance relative to first cycle of
selection, reached 44.17, 43.02 and 44.74
percent, when evaluated under infrequent,
frequent and very frequent cutting regimes.

2-Cumulative correlated response in plant height
due to selection for frequent- cutting tolerance
relative to the average of the evaluated check
varieties, reached 30.23 and 70.48; 30.74 and
75.75; 70.71 and 116.68% for the first and
second cycles of selection when evaluated
under infrequent, frequent and very- frequent
cutting regimes.

3-1t is valuable to notice that, the correlated
response in growth rate expressed by plant
height of successive cuttings were clearly
expressed under very frequent cutting regime.

Stem girth(mm):

4-Selected populations exhibited thicker stems with
progress of selection cycles, where; 3.44, 3.89
and 3.00 mm were obtained for first, second
cycles of selection and base populations,
respectively. It was valuable to notice that,
selected and base populations had significantly
thicker stems than any of studied check
varieties.

Tillering capacity:

Crown diameter (mm):

5-Selected barseem populations, significantly
enjoyed wider crowns (14.66 and 15.56 mm for
the first and the second cycles of selection
vs.11.45 mm for the base population). Also,
crown diameter of selected populations, (C; and
C,) was significantly wider than the average of
evaluated check varieties.

6-Correlated realized gains in crown diameter
following to selection for frequent cutting
tolerance in barseem ecotypes reached 26.33
and 20.09% relative to base population and first
cycle of selection, respectively. Meanwhile,
relating the realized gains in crown diameter to
the average of checks, reached 47.77 and
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58.09% for the first and the second cycles of
selection, respectively.

Number of tillers.plant™:

7-Correlated realized gain% in number of
tillers.plant™after selection for frequent cutting
tolerance relative to base population reached
50.00, 52.10 and 33.29% after one cycle of
selection when evaluated under infrequent,
frequent and very frequent cutting regimes
respectively. Whereas, the correlated gain%
relative to the first cycle of selection were 2.2,
15.79 and 44.44% after two cycles of selection
under the three studied cutting frequency
regimes, respectively.

8-Correlated realized gain% relative to the average
of checks after one cycle of selection was
136.9, 21.24 and 39.88% under the three
studied cutting frequency regimes, respectively.
After two cycles of selection, the correlated
gains in number of tillers.plant™ reached 142.2,
40.38 and 94.9% under infrequent, frequent and
very frequent regimes, respectively.

Leafiness

Leaves weight.plant™:

9-Correlated realized gains in leaves weight. plant™
of the first cycle (C;) following selection for
frequent cutting tolerance, reached 53.34, 106.7
and 31.37% relative to the base population,
when evaluated under infrequent, frequent and
very frequent cutting regimes, respectively.
Meanwhile, the substantial correlated gains
after the second cycle of selection reached
31.79, 23.93 and 10.53% of first cycle's mean,
when evaluated under infrequent, frequent and
very frequent cutting regimes, respectively.

10- Correlated realized gains in leaves weight. Pla’

Q232nt! relative to the average of the
check varieties amounted to 138.4, 33.18 and
48.79% after one cycle of selection, under the
three tested cutting regimes, respectively. Mean
while, 214.3, 65.04 and 64.47% were reached
after a second cycle of selection under the three
tested cutting regimes, respectively.

Leaves/ stem ratio (Fresh weight):

11- An insignificant correlated realized gains in
leaves/ stem ratio (fresh weight) reached 12.05
relative to base population after one cycle of
selection and 13.11 relative to the first cycle of
selection after two cycles of selection. Also,
positive insignificant correlated realized gains
were reached, relative to the average of the
studied check varieties (6.45 and 2040 for C;
and Cy, respectively).
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