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ABSTRACT
Breeding for forage yield in multi-cut barseem clover requires information related to the nature and magnitude of
" envirommental and genetic variations and the degree of association of forage with other traits. One- hundred and forty four
half-sib families from each of Khadarawi and Meskawi multi-cut barseem cuitivais were evaluated in two separate
i Variability was the highest for plant height, but the lowest for dry matter percent in both populations,
Heritability was of moderate magnitude for all studied characters, with the highest values for plant height (73.71 and 67.96
Jor Khadarawi and Meskawi populations, respectively.), but the lovest for seasonal green forage yield (52.03 and 52.30 for
Khadarawi and Meskawi ons, respectively,). The expected gain from selecting the highest 10% of families were
29.30 and 37. 52%fordryfmg¢yi¢ld 43.46 and 43.02% for plant height, 30.87 and 40.69% for stem diameter and 22.14
and 24.43% for dry matter percent of Khadarawi and Meskawi populations, respectively. In Khadarawi population, strong
Positive corvelation at the phenotypic and genotypic levels, were found between seasonal dry forage yield and both plant
height and mean mumber of titlers/plant. In contrast, the correlation was strong and positive at the genotypic level only with
. stem diometer, mean leaf area/plant and leafistem ratio. In Meskawi population, seasonal dry forage yield was strongly and
pasitively correlated at the phenotypic and genotypic levels with mean plant height, mean stem diameter emd mean number of
tillers/plant. Also, strong paositive phenotypic and genolypic asyociations were detected between stem diameter and dry
matier percent and beiween leaf area/plant and plant height. Path-coefficient analysis, at phenotypic and genotypic levels,
showed that Khadarawi seasonal dry forage yield was directly affected by dry maiter percent, seasonal fresh forage yield,
plant height and number of tillers/plant, in that order. Meanwhile, Meskawi seasonal dry forage yield was orderly dnnclly

affected by seasonal fresh forage yield and dry matter percent.
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INTRODUCTION
ulti-cut barseem clover (Trifolium
lexandrinum, L) is widely grown as a forage

crop in Egypt. The duration of the production season

varies among types. Meskawi type provides green
forage for about seven months from MNovember to
May. Khadarawi type has a morc prolonged
production scason extending to late July. Farmers
choice of the two types depends upon the prevailing
crop rotation and / or their need to forage.
Variability is the base for any itmprovement
program. The success of breeding work depends upon
the magnitude of pgemctic nature of variability.
Variability in barseem germplasm was detected by
"several workers(Radwan , 1970; Ali, 1977, EL-
Nehrawi, 1980; Radwan et al. , 1983; Hassaballa,
1984, Rammah et al. 1984, Bakheit, 1985; Mikhiel,
1987, Awad, 1988; Bakheit and Mahdy, 1988;
Geweifel and Rammah, 1990; Ahmed, 1992; Ragab,
1997; Ahmed, 2000 and Abdel Gawad, 2003).
Heritability estimates for green forage yield
were found to be low to moderate, ranging from 24 o
44% (Ali, 1971; Radwan et al., 1971; EL-Nehrawi,

1980; Mikhiel, 1987, Bakheit and Mahdy, 1988) or’

high from 81 to 92% (Bakheit, 1986, Mahdy, 1988;
Ahmed, 1992 and Ahmed, 2000). Heritability for yield
was slightly larger on dry than on fresh bases,
reflecting the better estimation of the average yield by
considering variation in mwoisture content (Bakheit,
1986).

Radwan (1970) reported that genotypic
correlation was larger in magnitude than phenotypic

correlation, but had the same significance. He reported
positive correlation for yield with plant height. The
magnitude of correlation coefficients was larger when
dry forage was related to forage characters rather than
fresh yield. In another study, Radwan et al. (1983)
concluded that plant height was the character of the
highest correlation with forage yield.

Path- coefficient analysis provides estimates of
direct and indirect effects on one trait via other
variables. Bakheit (1986) found that seasonal fresh
forage yield had the highest positive direct effect on
seasonal protein yield (0.841), followed by mean dry
matier percentage (0.461), whereas, the mean protein
percentage showed the minimum direct (0.172), and
indirect influence on seasonal protein yield.

The main objectives of this study were to :

1-Estimate genetic variability in kaawn and
*Khadarawi” multi-cui barseem

2Esumatewnelanonsbetweenfomgey1eldand
related characters.

3-Detect the relative contribution of vegetative
characters to seasonal dry forage yield, through
path- coefficient analysis. _

MATERIALS AND METHODS
The materials used were the two major
populations of multi-cut barseem clover " Trifolium
alexandrinum, L.%, namely, Meskawi and Khadarawi.
Khadarawi is characterized by a longer growing
season than Meskawi. The Meskawi population was
represented by a composite of 48 fanmers’ seed lots,
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whereas, the Khadarawi population comprised 46 seed
lots from farmers' and seed markets. Seed collection
- covered the governorates of Beheira, Gharbia, Kafr
ElSheikh, Minufyia, Dakhalia, Bamni~ Sueif, Minia,
Fayoum amd Sohag. Seeds of each population were
planted with adequate distance isolation in the
Agriculural Experimental Station of Alexandria
University during 2000 ~ 2001 season. Seeds, at the
rate of 31.4 kg. ha™, were hand drilled in rows, 4.0 m
long and 20 cm apart (2.5 g per plot). At flowering,
320 and 410 plants, from Meskawi and Khadarawi
Seeds of each plant were harvested separately to
represent a half-sib family. One-hundred and forty four
half-sib families with enough seeds from each
were saved,

1o 2001 - 2002 season, the half-sib families
from each population were evaluated in a seperate
experiment. were sown on October 3™
and 5% 2001, for Meskawi and Khadarawi,
respectively. Both cxperiments were set as a
replicates. Half-sib families were sown in single rows,
lSmIongandZOcmapmt.SeedmgralewaﬂHkg
ha™ (1.03 g. plot™* ). Family rows were alternated with
single rows of commercial Meskawi sceds. Green
forageyleldwasdetﬂmnedﬁomthenndtﬂeme
meter of each plot (0.2m?) from five cuts taken after
- 60,100,135,165 and 195 days from sowing, in

MeskaWie:q)eﬁmem,andswmanstakenaﬁer'

Seasonal fresh forage (1w AN
Dry percent (2) M\ A
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60,100,135,165, 195,225 and 255 days from sowing in
Khadarawi experiment. Dry matter percentage was
determined for cach cut by drying 100g samples toa
constant weight at 70 ¢, and percentages were
averaged over cuts and were used for estimating dry
forage yield. Plant height was recorded for each cut as
the average of five measurements for each plot, then,
the average over all cuts was recorded. Similarly, ten
random plants from each plot were used for measuring
average number of leaves / stem dry weight ratio,
tillers oumber / plant, stem base diameter (mm) and
leaf area / plant.

Data were statistically analyzed for .each
population as outlined by Steel and Torric (1980).
Estimates of (6%), phenotypic  (c%),
environmental ( .)vaﬂanoesandhentabmtyonmn'
of plot basis as b’ = ¢%,/ ¢°, were calculated as given
byHallauerandenda(wBl) Phenotypic (P.C.V)
and genotypic (G.C.V) coefficients of variability were
calculated, according to Burton and De Vance (1953).
Genotypic and phenotypic correlation coefficients
were calculated from the phenotypic and genotypic
componenis of variance and covariance, following
Johanson et al. (1955). Path- coefficient analysis was
carried out, according to the procedure applied by
Dewey and Lu (1959). The path correlation analysis
partitions the correlation coefficient into direct and
indirect effects through alternate pathways (r.,). Dry
forage yield was selected as the resultant variable and
other traits (Fig. 1) as causal factors. '

Mean mfmwplam G

Fig. 1. Path diagram showing causal relationships of seven predictor variables with the response variable
seasonal dry forage yield. One-directional arrows (-~+)represent direct path (P) and two-directional

arrows (+) represent correlations (r).
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RESULTS AND DISCUSSION

Analysis of variance indicated highly significant
differences (P< 0.01) in forage yicld and other
characters among the half-sib families from Khadarawi
and Meskawi populations (Table 1). Means of
vegetative characters from Khadarawi families were
relatively higher than the corresponding values from
Meskawi families, except for the mean dry matter

percentage and the mean leaf / stem ratio, where
Khadarawi families exhibited lower values (11.136 vs.
13.671 % and 40,79 vs, 43.825 %). Wide ranges in
means of halfsib families were recorded for all
studied characters in both populations. These results
confirmed the presence of substantial variability for
forage yield and other characters among the half-sib
families in each of the two multi-cut types. :

Table 1 ;: Mean squares from ANOVA, ranges and means of half-sibs for forageéhanctersoflﬂ

half-sib families from each of Khadarawi and Meskawi types of barseem clover .

- Character Range Mean Meau square
Half - sibs Error
Khadarawi

Seasonal Fresh forage  2.825-0.867 2,023 0.5669" 0.1460

(kg/0.20 m*) -

Mean dry matter (%) 13.890 - 9.508 11.136 11935~ 2017

Seasonal dry forage 525,83 - 140.68 238.14 3268.78" 1089.87

(¢/0.20 m®)

Mean plant height (cm) 66.46 — 46.95 58.143 947.05" . 91.84

Mean stem diameter (nam) 4,147-160 3.130 1.865" 0.3230

Mean leaf / stem ratio (%) 5417 435.14 40.79 353.881" 80.26

Mean mumber of tillers / plant 10.7127-3311 7.107 9.865™ 2.041

Mean leaf area / plant (cm?) 15.070 - 7.123 11.549 19.532" 4.409

Meskawi

Seasonal Fresh forage 2.419-0.763 1.504 0622 0.1450

(kg /0.20 m?) : '

Mean dry matter (%) 17.78 - 12.32 13.671 24.419" 4,799

Seasonal dry forage 381.29-10022  204.104 1064165 1580.81

(&/ 0.20 ) _

Mean plant height (cm) 71.437 - 40.057 53.417 911.93" 123.86

Mean stem diameter (mm) 3.520— 1,340 - 2293 1.5521" 0.2240

Mean leaf / stem ratio (%) 53.313 - 36.847 | 43.825 345.107 76.181

Mean number of tillers / plant 8.720 -2.910 4.610 4.515" 0.7416

Mean leaf area / plant (cm?) 16.653 - 8.089 11.029 25.856 3.947

** Significant at 0.01 level of probability.
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Phenotypic and genotypic variances, phenotypic
and genotypic coefficenties of variability, heritability,
genetic advance from selection and genetic advance as
percesdage of the character mean are presented in
Table 2. The major portion of the total variance was
contributed by the genotypic component rather than
environmental component for all vegetative characiers
in both populations. P coefficient of

_ variability in seasonal dry forage amounted to about 25
and 33% of half-sibs means, whereas, genotypic
cocfficient of variability was 21 and 27% for
Khadarawi and Meskawi, respectively. Mean plant
height showed the highest values of phenotypic and
genotypic coefficients of variation (33.37and 29.04;
36.81and 30.34 for Khadarawi and Meskawi half-sibs,
respectively). Meanwhile, mean dry matter percent
showed low phenotypic and the least genotypic
coefficients of variation (20.72 and 16.33; 24.63 and
1871 for Khadarawi and Meskawi half-sibs,
respectively).

Heritability estimates for Khadarawi ranged
from 75.71 percent (for plant height) to 52.03 percent
for seasonal green forage yield. This, also, was true in
Meskawi, where, the highest estimate of heritability
was recorded for plant height (67.96 percent), but the
lowest value was recorded for seasonal green forage
(52.30 percent). Estimates of beritability for most
vegetative characters in the fwo types were of

- moderate magnitude. Heritability estimates for
- scasonal dry forage yield in both populations (68.71

and 6564 percents for Khadarawi and Meskawi,

. Tespectively) was larger in magnitude than those of

scasonal green forage yield {52.03 and 52.30 percents
for Khadarawi and Meskawi, respectively), suggesting
that variation in dry matter percent contributed to
better estimation of seasonal forage yield These
results are in accordance with the finding of Radwan et
al,(1983) who reported estimates of beritability
ranging from low to medium values, and those of

Abmed (1992) who obtained a moderate estimate of

69.4 percent for green forage heritability. Meanwhile,

the results disagreed with the findings of Ali (1971),

Radwan ef al. (1971), EL-Nehrawi (1980) and Mikhiel

(1987) who reported low estimates between 24 to 44

percent for forage vield. Bakheit and Mahdy (1988),

Bakheit (1989), Ahmed (1992) and Ahmed (2000)

reported high estimates differed from 84.1 to 95.2

peroemforvegetanvecharactersofbarseem.

Estimates of expected gain from selection
slwwedlhal,lflhetopw%ot‘half-sxbfamheswm
selected for seasonal dry forage vield, the average of
theselechonswmddbemc:msedby69153nd7658
£/0.20 m* for Khadarawi and Meskawi,

Thesefigumsamounwdto2929and3152%mcmse

over the moean of half-sibs of the respective type.

Likewise, in both populations of barseem a significant

improvement would be expected in plant height and
stem diameter. Supposed increases in these characters
weie 25.27 cm (43 .46%) and 0,9663 mm (30.87%), for
Khadarawi ion, and 2298 cm (43.02%) and
0.933 mm (40.69%) for Meskawi. The expected gain
from selection for other characters were above twenty
percent (Table 2). The genetic coefficient of variation
is 2 measure of relative genetic variability. Commonly,
breeders can't rely on genetic coefficient of variation
alone, becanse it is a function of both genetic variation
and population mean. The expected genetic advance is
more appropriaie to compare the gain from selection
than heritability as the former combines heritability,
phenotypic variation and selection differential. High
genetic advance values for seasonal dry forage yield,
plant height and stem diameter indicated that thesc
characters were governed largely through the additive
¢ffect of genes and the improvement in these traits
might be achicved throngh phenotypic selection
(Yohnson et al., 1955.).

The phenotyplc {r;) and genotypic (rp)
correlation coefficients between seasonal dry forage
yield and vegetative characters of Khadarawi (above
dizgonal) and Meskawi (below diagonal) are given in

‘Table 3. The estimate of genotypic correlation was

generally larger in magnitude than the corresponding
estimate of pbenotypic correlation. This indicates that
characler associations and correlated responses to
selection was affecied by environmental factors, In
Khadarawi population, a strong positive correlation, at
the phenotypic and the genatypic levels, were found
between seasonal dry forage yield and mean plant
height or mean tiller number/plant. The associations
between seasonal dery forage yield and mean stem
diameter or mean leaf area/plant were strong and
pegative at the phenotypic level, whereas, these
correlations were strong and positive at the genotypic
level. Also, a strong positive correlation for dry forage
yield and mean leaf/stem ratio was detected at the
genotypic level only. In Meskawi population, positive
and strong phenotypic and genotypic cotrelations were
recorded between scasonal dry forage yield and mean
plant height, mean stem diameter and mean tiller
number/plant. Strong positive phenotypic  and
stem diameter and mean dry matter percent and
between mean leaf arca/plant and mean plant height.
In both populations, the correlations of green forage
yield with the studied characters, at the phenotypic and
genotypic levels, were Iower in magnitude than those
of dry forage yield. This may indicate that associations
with green forage yiekd were less predictive of yield.
The results of Meskawi population are in agreement
with those reported by Radwan (1970), Bakheit (1986)
and Ahmed (1992).
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Table 2 : Phenotypic varlance (3%,), genotypic variance (3%), phenotypic coefficient of variation (2.C.V),
genotypic coefficient of variation (G.C.V), heritability % (h?), genetic advance (G.A) and
geaetic advance (as %) of mean for forage characters of Khadarawi and Meskawi multi- cut

Barseem clover. :
Estimate
 Character 8%, 5%
P.CV GCV | K@% | GA | GA®%)
. units :
Khadarawi
Seasonal Fresh forage | 02862 0.1403 3666 26.51 5230 04741 2344
kg/020m’) -
Mean dry matter (%) 5323 3306 24.63 18.71 5768 2465 2214
Seasonal dry forage (g/ | 348284 239297 3323 26.93 6564  69.745 2929
0.20 m?) ‘ '
Mean plant height (cm) | 376.55 28507  36.81 30.34 6796 25269  43.46
Mean stem diameter 0.8370 05140 3561 29.02 6640 09663  30.87
(mm)
Mean leaf / stem ratio | 17147  91.207  29.38 21.60 5406 11979 2936
(%)
Mean number of tillers | 4.6450 26080  24.33 30.67 62.94 2081 29.27
/ plant : '
Mean leaf area / plant 945  5.041 30.41 24.50 6492 2821 24.43
cm’®) .
Meskawi

Seasonal Fresh forage | 03040 01590  26.18 18.52 5203 0.4959 3297
(kg/0.20 m*) -
Mean dry matter (%) | 11.339%0  6.540 20.72 16.33 62.11 3.34 24.43
Seasonal dry forage (g/ | 4601.09 302028  24.78 20,54 68.71  76.58 37.52
0.20 m*)
Mean plant height (cm) | 386.55 26269 3337 29.04 7571 2298 43.02
Mean stem diameter 0.6667 04427  29.23 2291 6141  0.933 40.69
(mm)
Mean leaf / stem ratio | 16582  89.64 29.16 23.41 5319 11974 2732
(%) : '
Mean number of tillers | 1.9990 12580  30.34 22.72 56.10 15306  33.20
{ plant
MBn leaf area / plant 1125 7303 26.62 19.44 5335 3745 33.96
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Table 3 : Phenotypic (r) and genotypic (r,) corrclation coefficients among characters of 144 half-sib
families of Khadarawi (above diagonal) and Meskawi (below diagonal), multi-cut barseem

clover.

Seasonal dry Seasonal | Plant Stem Leaf/stem No. of Leafl
fresh matter{%s) dry height dismeter ratio tiliers/ area/plant
forege forage plant

Seasonal . . - :

fresh I 0.16147 00059 00158  0.3821 0.0294 0.1561 0.1194

forage Ty 0.2592 0.0063 00224 0.5055™ 0.0359 0.2063" 0.1501

Dry r, | 0.1514 0.0018 00193  -00524 00401 022337 .0.1702]
matter% 1, | 0.1606° 00025 00264  0.6245 0.09017 0.5593 0.39197
Sﬂm‘ . ° V - ' - - . l‘. ) tad -
dry r, | 0.0003 0.0033 06289"  -0.8%60_ 029697 09335  -0.80257
forage r, | 0.0006 0.0142 09772 061647  0.8293 09382 - 0.8%07
Plant - L | 00152 00346 06017 0.18587 037647 03764 -091i1
height I 0.0221 0.0509 0.6610 0.3241 04294  0.2398" 0.1751°
Stem ‘1 | 035697 072307 057607  0.2782° 0.0219 00560  0.0461

diameter 1, | 05278 084257 06127 03032 0.0389 0.0571 0.1330

Leagstem 1, | 00394 00577 03607 048257 00251 032037 0.4070]
ratio r, | 0.0468 00789 03850 0.5827  0.0353 0.6362 0.4505

No. of tillers/ 1, | 0.1583 047607  06960" 04016  0.0289 0.3122" 0.4019”
plat 1, | 02765  04864° 070037 04838 . 01222 06494 0.4899

Leafares) 1, | 01152 020397 027097 071957 00768 03250 03811

plant r, | 01355 030167 036807 080077 01323 063627  0.3%5

* and ** Indicates significance at 0.05'5!!& 0.01 levels of probability, respectively.
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Path correlation analysis provides direct and
indirect effects via other characters. The effect of cach
character on seasonal dry forage yicld was worked out
at the phenotypic and genotypic levels for the two
populations (Table 4). In Khadarawi, dry matter
percent had the greatest positive direct effect on
scasonal dry forage yield at both phenotypic and
genotypic levels (0.6178 and 0.5878, respectively).
Dry matter percent had a high positive indirect effect
on seasonal dry forage yield via leaf arca/plant. A
possible explanation of this is that plants with large
leaf area/plant had more photosynthates that contribute
to seasonal dry forage yield. The weak association
between seasonal dry forage yield and dry maiter
percent is probably due to negative indirect effects of
stem diameter and tiller number/plant. The second
highest direct effect on seasonal dry forage yield was
recorded by seasonal fresh forage yield (0.5504 and
0.4709 at phenotypic and genotypic levels,
respectively). A weak correlation of seasonal fresh
forage vield and scasonal dry forage vield, was

" probably due to negative indirect effect of stem
diameter and leaf arca/plant. The third highest direct
_ effect on seasonal dry forage yield was given by plant
height (0.457 and 0.4798 ai phenotypic and genotypic
levels, respectively). A positive indirect phenotypic
cfffect of plant height on seasonal dry forage yield was
expressed via leaf area/plant. Tillers number/plant
played a role in higher seasonal dry forage yield as
reflected by the considerable amount of direct effects
(fourth highest in ranking)(0.2517 and 0.2276 at
phenotypic and genotypic levels, respectively).

As for Meskawi population, fresh forage
yield had the greatest positive direct effect on seasonal
dry forage yield at phenotypic and genotypic levels
(0.9381 and 0.8853, respectively). Negative indirect
effects of leaf/stem ratio and tillers number/plant were
responsible for the weak correlation between fresh
forage and dry forage yields. The second highest
positive direct effect on seasonal dry forage yield was
expressed by dry matter percent (0.7281 and 0.6826 at
phenotypic and  genotypic levels, respectively).
Negative indirect effects of leaf/stem ratio and number
of tillers/plant accounted for the weak correlation
between dry scasonal yield and dry matter percent.
Positive direct effects on seasonal dry forage yield
were recorded by plant height, stem diameter and leaf
area/plant. In the meantime, strong positive
correlations existed between plant height and leaf
area/plant and between stem diameter and dry matter
percent (Table 3).

In summary, results indicated the presence of
substantial genetic variability among half-sib families
within each of the two populations of barseem for
improving seasonal dry forage yield. The genetic
variation among the bhalf-sib families, in both
populations, suggested that positive response to direct
selection might be possible for all studied forage
characters. The results of correlation and path-
coefficient analysis indicated that selection for high
fresh forage yield and high dry matter percent, in both
populations, along with high plant height and high
tillers number/plant in Khadarawi population would be
the best indirect selection traits for improving seasonal
dry forage yield of multi-cut barseem populations.
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Table 4: Path-coefficient analysis of fresh forage yield, mean dry matter percentage, mean plant
height, mean stem diameter, mean leaf/stem ratio and mean leaf area/plant, upon seasonal
dry forage yield atthephenotypic andggmtymc levelg, of multi-cut bayseem clover.

Meskawi
Pathwayy of assaciation ' Panntypie r Genotypic Fhenotypic | Genatypic
Dry forge yield vs. fresh forage yield ' : -
Direct effeet 0.5504 0479 - 09381 0.8853
' Dry matter % 0.0997 0.1524 ' G.1102 0.1096
Plant heign 0.0072 0.0107 0.0001 0.0001
Stea dismctor -0.0692 -0.0868 0.0046 0.0069
Leaf / stem ratip 0.0055 00052 - - 0.0003 - 0.0003
Tilless / plant : 0.0393 0.0469 - 0.0001 - 0.0002
Leaf arca / plant -0.0327 - 0.0366 0.0046 0.0046
Dy forge yield vs. dry matter %
Diroct 0.5178 0.5878 0.7281 0.6826
Fresh forage yield : 0.0838 0.1221 0.1420 0.1422
Plant beight 0.0088 0.0127 0.0061 0.0002
Stens diameter -0.0095 ¢.1073 0.0093 0.0109
Leaf / stem ratio . 0.0075 0.0149 - 0.0004 - 0.0005
Titiers / plant -0.0562 - 0.1273 ) - 0.0002 = 0.0003
Leaf srca / plant 0.4657 0.0956 0.0082 0.0103
Dry forge yield vs. plant height . '
i 0.4570 0.4798 0.0037 ) 0.0037
Indirect cffoct via
Fresh focage yickd 0.0087 0.0105 0.0143 0.019
Dry matter % 0.0119 0,0155 4.0252 0.0347
Stem diameter -0.0337 © - 0,0557 0.0036 0.0039
Leaf / stesh ratio 0.0701 0.073 -0.0037 -0.0040
Tidlers / plant o -0.007 0.0546 : - 0.0002 - =0.0003
Leaf arca/ pland 0.2493 . ©-0,0427 0.0289 0.0272
Dry forge yield va. stem diameter
ircct effect -0.1812 -0.1718 i 4.0129 00130
Indirecs effect via : : .
Frosh forage yickd 0.2103 0.2380 0.3348 0.4673
Dry matter % -0.0324 0.3671 0.5264 0.5751
- Plant height . 0.0849 0.1555 0.0019 0.0112
Leaf / stom ratio 0.0041 0,0064 - 0.6002 - 0,0002
Tillews / plant ) 0.0141 0.0129 -0.00001 -0.0001
Leaf arcs / plant =026 - -0.0337 0.0031 0.0045
Dry forge yidld vs. leaf / stem ratio
Dircct effect 0,1862 0.1638 - - 0.0076 =0.0069
ndirect cflect via : :
Fresh forage yicld : 0.0162 . 0.0169 0.0369 0.0361
Dry matier % 0.0248 0.0539 00420 | 00539
Plant height 0.1720 0.2060 0.0018 0.0022
Stem diameter -0.0039 - (.0067 0.0003 0.0005
Tillers / plant 0.0829 0.1448 -0.0002 - 00004
Leaf arca / pla - . «0.1114 +~0.1100 0.0131 0.0318
Dry forage yield vs. tiller no / plant
Direct effect 0.2517 02276 -0.0005 - 0.0006
Green forage yicld 0.0859 0.0971 G.1487 0.2448
Dry matter % -0.1379 0.32838 0.3466 0.3320
Plant height -0.1720 0.1151 0.0015 0.0018
Stomm disowiter ~0.0101 =0.0098 0.0004 0.0016
Leaf / stem ratio 0.0613 0.1042 -0.0024 = 0.0045
Leaf area / plant -0.1100 0,1195 0.0153 ] 0.0135
Dy forage vield vs. leaf area / plant :
Direct effect -0.2736 -0.2410 0.0402 0.0340
Indirect effect via : -
Green forage vield . 00657 0.0707 -0.1081 0,1199
Dry autter % -0.1051 0.2304 0.1485 0.2059
Plant beight -0.4164 0.0840 0.0027 0.0030
Stem diameter - 0.0084 -0.0237 0.0010 0.0017
Loaf / stem ratio 0.0758 0.0739 - 0.0025 - 0.0044
Tillers / plant 0.1012 0.1115 - (.0002 - 0,0002

70



Alex. J. Agric. Res. 51 (2), 2006

REFERENCES

Abdel Gawad, M.A_S. 2003. Variationr on quantity and
quality of some berscem cultivars (Trifolium
alexandrinum, L). 1. Agric. Sci. 28 (2):
719 — 728 Mansoura Univ., Egypt. -

Ahmed M. Abd EL-Sattar. 1992, Improvement of
barseem clover (Trifolium alexandrinum, L.) by
different methods of selection, Ph-D- Thesis,
Fac. Agric. Alex. Univ., Alexandria, Egypt.

Ahmed, M. Abd EL-Sattar. 2000. Comparison of
single trait with multiple trait sclection in
barscem clover (Trifolium alexandrinum, L). J.
Agric. Sci. 25 (8): 4601 - 4613, Maasoura
Univ, Egypt. |

Ali, FM., 1971. The effect of mass sclection on forage
yield and related. {raits in barseem clover
(Trifolium alexandrinum, L). M. Sc. Thesis.
Cairo Univ., Giza, Egypt.

Ali, FM, 1977. Evaluation and estmmuon of
combining ability in relation to polycross
gsystem in berseem clover (Trifolium

- alexandrinum, L). Ph. D. Thesis, Faculty of
Agric. Tanta Univ., Egypt. _

Awad, ILMH., 1988. Evaluation of some wupper
Egyptian  berseem  clover  (Trifolium
alexandrinum, L). M. Sc. Thesis, Fac. Agric,
Assuit Univ., Assiut, Egypt.

Bakheit, BR., 1985. Effect of mass and family
sclection on productivity of Egyptian clover
(Trifolium alexandrinum, L). Assiut J. Agric.
Sci. 16: 35 - 46, .

Bakheit, B R., 1986. Genetic variability, genotypic and
phenotypic correlations and path - coefficient
analysis in Egyptian clover (Trifolium
alexandrinum, L.). of Agron. and Crop Sci. 157:
58 - 66,

Bakheit. BR. and EE Mahdy, 1988 Improving
barscem  clover(Trifolium alexandrinum, L)
through pedigree selection among and within
farmers’ seed lots. Assuit J. Agric. Sct, 19(3):
267 - 278.

Burion, G.W,, and EM. De Vance, 1953, Estimating
heritability in tall Fescue (Festuca
arundinaceae ) from replicated clonal material
Agron. J. 45, 478- 481,

Dewey, D.R., and K.H. Lu, 1959. A correlation and
path coefficients analysis of components of
crested wheat grass sced production. Agron. J.
51, 511-518,

EL- Nechrawi, M.A., 1980. A Study of variation in
productivity of farmers' sced lots of Meskawi

berseem (Trifoltum  alexandrinum, L), M. Sc.
Thesis, Cairo Univ., Egypt.

Geweifel, H.G., and AM. Rammah, 1990. Seed
production of six Egyptian clover varietics as
influenced by cutting system and potassium
festilization. Zagazig J. Agric. Res. 173(2):
584 - 598.

Hallauer, AR. and ).B. Miranda, 1981. Quantitative

~ Genetics in Maize Breeding. Iowa State Univ.,
Press, Ames. lowa, U.S.A.

Hassaballa, E.A. 1984 Evaluation of berseem clover
accessions collected from upper Egypt and New
Valley. Proceedings of EMCIP Symposium
November, 1984, EMCIP publication No. 84
Volume 1.

Johanson, HW., HF. Robinson and RE. Comstock,
1955. Estimates of genetic and environmental
variability in soybean. Agron. J. 47,314-318.

Mahdy, E.E., 1988, Selection under two plant densties

- for forage yield of Miskawi clover, Trifolium
alexandrinum, L. Assiat . Agric. Sci. 19(3):
243 -252.

Mikhiel, G.S. 1987 Swdies on forage crops
improvements. Ph.D. Thesis, Faculty of Agric.
Alex, Univ., Alexandria, Egypt.

Radwan, M.S., 1970. Variation among commercial
seed lots of Fabl variety of berseem (Trifolium
alexandrinum, ). Zeitschrift for Acker — und
pflanzenbau 63, 174 — 180,

Radwan, M.S.; M1, Farid; AM., Rammah, and A.
Mostafa, 1971. Progeny testing in berseem
(Egyptian clover) (Trifolium alexandrinum, L).
Z. Pflanzucht. 66: 235 — 239, :

Radwan, M.S., R- Shabana, AM. Rammah, and M. A_
EL-Nchrawi, 1983. Variability, and combining
ability estimates in farmerss seeds lots of
Egyptian clover (Trifolium alexandrinum, L). 1*
Hon. Conp. Agric. Bot. Sci. 27 — 28 April,
1983, 86 ~ 105.

Ragab, M.N,, 1997. Studies on breeding of Egyptian
clover (Trifolium alexandrinum, L). M. Sc.
Thesis, Fac. Agric., Minia Univ., Egypt.

Rammah, AM.; FM Ali and Younis. 1984.
Improving  berscem  clover  (Trifolium
alexandrinum, L) through sclection among seed
lots. Proc. EMCIP Symposium, Field Crops
Research Institute, Giza, EMCIP public. 34 (1):
189 - 203.

Steel, G.D. and JH. Torrie, 1980. Principles and
Procedures of Statistics. Mc. Graw Hill CO.
NY,USA,

71



Varisbility, Correlations And Path- Coefficient ... M. Abd EL-Sattar Ahmed

ond pedlad
- hial i ¢ paad gl Oo QR B pesad delas JilaTy o DUB CAithe o CADESY)

dal w38 das
) dusly = e ) 4= ol pud

SPPPE AL S RS IS IR RS IUPRWR JYNSe I JE R I PWOR S L PP F B R
Qi o 4058 ot gall uld 0 5 puai) Cilad g Rhaany A pundll el Cuy QADAD g bl 809 gal CADITAY!
St e (ol pp sl e AN asala g sl o o) il e ke (o TV Gilead Y e VEE o i)
o Ll iyl g A J Ao Labeall iy om0l sl pgop (o Jallll (o CDIRY el o el WIS iy . ilaciia
Al g LY Ba o e o i citinall prend Lanple @y gt Sl it ol Sy Al S3lad Lpud Do Lalid
JSIOY.Fe 5 0¥, ¥) puagall jiadlll Cilad Jpacne Aial o Sy i gl (g allaally s o) pail e IS TV, AT 4 VO NY)
BYY,0F 5 YA+ AL 3N Gla il cile 5a %Y ¢ dhall AT o lslell Guadl 3 (i B o (galinally (o ) puadd (0
OB s L ool s Al £ 4,18 5 Y0 AV 5 S g ki ) Aol BET, Y 5 £7,67 5 aua gl ilpd idad Jypmana Ainad
GPpadd B e Ly i e o gliudly 5P piadd 3 plel iy Alall Salall A Ueal WY ELEY 5 YV E g Gpuecdll oF
Voo pe AUy Ll pli ) Ly puangall il el Jpeana (it Aasly g oedid solundd o 43585 A ge e 0 ek
) 380 Aabeaaly Gl s Ui gn 1 3 138 5 ndd o gy Dip g0 oo 0 S Uiy il Bt g o 30 22
Lnges 190 4 95 4y erdin i 55 pan gall Cilpl Cilal (J gomas R i ST 388 (g glianal 3 e (8 el L CHigud (B (30941 Apualy
U a0 B 0 gowbios F g gl i sa p 0 agny el LS (i el gy il saey el g CAGD £ 16 Y Clino 2a
23l Salaa a3 ol dly (iliid UG J Aoy Sllll 35650 Aaboaad Ao o0 US e 1SSy Al 3alall et Ay Bl s
el Jgamna y Aol Solal gl Colhecny 3520 S o (5l 3l b gl Cilall AL e (5 udaady 0 5M
hinall B 5 fiedd 3 gle Via U AGLD Colivall a3y conaitt 550 5.5 Cll) paclil g 5 ill 230y il £ 15 )y peindY)
Al A Apualy pargall puiadY el Jpmna 1 A 5 8 S 8 h pea gall oo Gilall Jgumaa o Sl 3 cdd

72



