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ABSTRACT

Thirty one chickpea genotypes including four cheakieties
(from ARC, Egypt) were evaluated under newly reukd soil at
the experimental Farm of Fac. Agric. at Fayoum,irdurtwo
successive seasons (2003/2004 and 2004/2005), using
randomized complete block design with three repibcs. The plot
size was 10,5 including five ridges, 3.5m long and 60cm apart.
Sowing date was Nov. 3 and 8 in the first and sécesason,
respectively.

The tested genotypes differed significantly insalldied traits
indicating that they are genetically varied anccedh back from
diverse origin. Significant seasonal effects angoges x seasons
mteractlons were recorded for most traits. Phgsiotyariances
gcs ph) were much higher than the corresponding g@motnes §
g) for all traits, except flowering date which shexlv small
difference between both parameters, due to thévweleagnitude
of heritable and non- heritable effects. Heritapilvalues were
high for flowering date (91.39), moderate for ppdmit (57.5 ) and
seed index (62.17%) and low for other traits. Phgno
coefficients of variation (PCV) were higher thannggpic ones
(GCV) for all traits, but the least difference betm both (4.40)
was recorded by flowering date followed by seecin(®1.15) and
pods/plant (24.17).

Seed yield/plant was positively and significantlyrrelated
with podsplant(0.81), seed index (0.61) and branches/plant (0.51)
Other valuable associations among vyield componentse
detected. Number of pods/ plant had the highestctieffect
contributing to seed yield/ plant (0.669) followbeg seed index
(0.394). While the highest indirect effect was relea by
branches/plant via pods/plant (0.361) followed bgdindex via
pods/ plant (0.221). Mean performance results shothat the
tested ICARDA lines were mostly of higher trait medhan those
of Egyptian check varieties. Among these collejogenotypes
No.15, 13, 7, 12, 21 and 11 are considered progibimes and
suitable for growing under the conditions of nevdglaimed soil.
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INTRODUCTION

Chickpea Cicer arietinum L.) is a native of North West Asia. It is
cultivated widely as a nutritive crop in differentountries within
Mediterranean region particularly Span, Turkey,i&yand Morocco. But, in
Egypt its acreage is relatively limited where itacbes 14950 feddan in



2004/2005 season concentrated at Menia, AssiuBahdra with productivity
of 6.5 ardab/fed. The crop area is expected toedserin the future because of
strong competition with other crops occupied the lahd. Consequently, the
newly reclaimed land proved to be the opporturotythe crop expansion. The
crop importance may be ascribed to its value falr fedtility (biological N,
fixation) at newly reclaimed area, in addition t® mutritive quality where it is
considered as a source of rich protein which cooltipensate the shortage of
animal protein.

Several investigators worked on different chickpgenotypes in
normal soil and found significant differences fdang height, number of
branches, pods per plant, seed index, seed yielglpat and seed yield/ha
(Dahiya et al., 1993; Mokhtar, 1993; Onkar et al., 1994; Khattab et al.,
1995; Siag, 1995; Migawer, 1998; Shagarodsky et al., 2001; Abdalla et al.,
2003 and Sawsan et al., 2005)). However, under the condition of new
reclaimed land the published data are limited. Ovkout et al. (2000)
evaluated two varieties (Giza 2 and Giza 88) anttlcmled that Giza 88 was
better for growing under new reclaimed sandy soihditions andOmar
(2004) studied stability and selection for yield and dybususceptibility index
of exotic chickpea genotypes under stress condition

Information on the relative magnitude of the diffier sources of
variation particularity among different genotypes &everal traits help in
measurement of their range of genetic diversity mag provide evidence for
identification of their relationship. Several etlomwere paid for evaluation of
different chickpea genotypes and exploring theirateon, as a key for its
utilization in crop improvement as currently penfmd by many authors
(Khattab, 1987; Khattab et al., 1993 and 1999; Chander et al., 2001 and
Abdalla, et al., 2003 ). Estimation of correlation coefficients amonglgiand
its attributes, as a complex relation due to itduence by heritable, non
heritable effects and their interactions are neededentify the nature of trait
association and help for further improvement progaBut, correlation do
not provide the causal basis of association. Thiddcbe achieved by path
coefficient technique, which allows for partitiogitthe correlation coefficient
into direct and indirect effects. Several invedtiga studied the correlation
and path coefficient analysis in chickpdéhattab et al., 1990; Kharrat et
al., 1991; Akdag and Sehirali, 1992; Mokhtar, 1993; Vuayalakshmi et al.,
2000 and Saleem et al., 2002).

The present investigation aimed to study the vianaamong different
exotic chickpea genotypes and their performancepened with some local
varieties to select the highest yielding and wela@ted one(s) for growmg
under the condition of newly reclaimed soil. Gen@arameters i.es 2 phy
PCV %, GCV % and broad sense heritability as weltarrelation and path
anaIyS|s were estimated.

MATERIALSAND METHODS

Thirty one chickpea genotypes including 27 intrasthdines from
ICARDA and 4 Egyptian varieties (Tablel) were usedhe present study.
These genotypes were arranged in a complete ramddnilock design with
three replications in newly reclaimed soil (sanaigrh texture with PH 7.8 and
ECe 3.1 dSm) at the Experimental Farm of Fac. Agric. at Fayoduning
2003/2004 and 2004/2005 seasons. Seeds of eaclygemnere planted in
hills within five rows, 3.5 m long and 60 cm aparty November 3 and 8 in
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first and second seasons, respectively. Thinnimgvio plant/hill was done
one month after emergence. Other cultural praciie® executed according
to the recommendations. During the growing seasomber of days to 50 %
flowering was recorded on plot basis in both sessén harvest, ten guarded
plants were randomly sampled from each plot andfdhewing traits were
measured; plant height, number of branches/plamhber of pods/plant, and
Beed yield per plant. Seed index and yield perdaddere determined on plot
asis.

Table (1): The pedigree and origin of 27chickpeaoggpes and
four check varieties.

o | reshiel pediree

1 x 200(TH 14 FLIP 98-14C x FLIP 98-64C ICARDAV/ICRI
2 x 200(TH 15 FILP 97-28C x FLIP98-12¢€C ICARDAVICRI
3 x 200(TH 17 FILP 97-25C x S9858¢ ICARDAJICRI
4 x 200(TH 19 FLIP 98-64C x FLIP98-10C ICARDAVJICRI
5 |x200(TH 21 FILP 98-64C x FLIP98-47C ICARDAVICRI
6 |x200(TH 31 FILP 98-29CxS9909: ICARDA/ICRI
7 x 200(TH35 FILP 98-29CxS9944: ICARDAV/ICRI
8 x 200(TH 39 FILP 98-28Cx S99001 ICARDAVICRI
9 x 200(TH 43 FLIP 98-13€C x Sel9STER 8503¢ ICARDAVICRI
1C | x 200(TH 59 ILC 384 x FLIP98-52C ICARDAVICRI
11 | x200(TH 73 (FLIP 84-11C x FLIP88-32C) xFLIP 98- ICARDAJICRI
12 | x200(TH 74 (FLIP 91-61C x FLIP87-90C) xFLIP 98- ICARDA/ICRI
13 | x200(TH 77 (FLIP 84-14C x ILC 239¢) xFLIP 98-2SC ICARDAV/ICRI
14 | x 200(TH 86 (FLIP 93-2C x FLIP9C-137) xFLIP 98-10C ICARDAVICRI
15 | x 200(TH 88 (FLIP 84-92C x FLIP9C-172C) xFLIP 98- ICARDAVICRI
16 | x 200(TH 90 (FLIP 84-14EC x S9533¢) xFLIP 98-1CC ICARDAVICRI
17 | x2000TH (FLIP 93-62C x FLIP93-25¢C) XFLIP 98- ICARDAV/ICRI
18 x200(TH (FLIP 91-14C x ICCV 6) XFLIP 98-47C ICARDA/ICRI
19 x200(TH GLK 9506¢ x FILP 98-13zC ICARDA/ICRI
20 x200(TH GLK 9507t x FILP 98-52C ICARDA/ICRI
21 x200(TH GLK 9507t x FILP9813:C ICARDAVICRI
22 x200(TH GLK 95072 x FILP 98-52C ICARDAVICRI
23 | x200(TH GLK 9507z x S9858¢C ICARDAVICRI
24 x200(TH L 551x FLIP 98-52C ICARDA/ICRI
25 x200(TH L 551x FLIP 98-12¢<C ICARDAV/ICRI
26 x20C0TH Lebanese market sam-1 x Sel9STER ICARDAV/ICRI
27 X23CTH 85 ILC 339¢ x FLIP 38-13C ICARDA
28 Gizal Local variet ARC, Egyp
29 Giza88 Local variet ARC, Egyp
30 Gizal9t Local variet ARC, Egyp
31 Giza531 Local \lnrinf} AD(‘, l:r"ypf
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The obtained data were subjected to combined asatysvariance,
after seasonal homogeneity "F test", as outlinedGoynez and Gomez
(1984). Duncan’s multiple range test was used to velify significance of
mean performance for all traits (Duncan, 1955). dbgric (c°g) and
phenotypic ¢°ph) variances as well as genotypic (GCV) and phgiot
(PCV) coefficients of variation in addition to sitepcorrelation coeff|C|ent
were calculated according mhnson et al (1955). Path coefficients analysis
(Dewey and Lu 1959) was used for partitioning the total correlation
coefficient between different trait-pairs into dit@nd indirect effects.

RESULTSAND DISCUSSION
Variability and genetic parameters:

The data listed in Table (2) show that the testeidkpea genotypes
were significantly different for all studied traitls each season and over the
two seasons. The magnitude of mean squares duentutypes were higher
for number of branches and pods/plant, seed iadexell as seed yield/plant
and seed yield/feddan in the first season tharetbbshe second one, and the
reverse was true for flowering date and plant heighis indicated that these
traits were relatively sensitive to environmentdleets and reflected in
significant mean squares due to seasons in combiaiiad These results are in
line with those obtained b$awsan et al (2005) who detected significant
seasonal effects on most chickpea traits. The alestdts were confirmed by
the significant genotypes x seasons interactionbéed by all investigated
traits, except flowering date and seed index @a&pl.

Phenotypjc variancess{ph) were much higher than the respective
genotypic oneso{g) for all studied traits, except flowering dateigthshowed
small difference between both. The present resoliscated that most of
variation in these traits was attributed to nonthbte influences, but the
reverse was true for flowering date. In this concéthattab et al. (1990)
reported that genotypic variance was more than gemetic one for most
studied traits. Consequently, high broad senseahdity was detected for
flowering (91.39%). While number of pods/plant aséed index showed
moderate heritability values (57.51 and 62.17%peetvely) the remainder
four traits recorded low values ranged from 46.0ddlant height to 27.71%
for number of branches/plant. These results asgreement wittAbdalla et
al. (2003) who reported that flowering date recorded much éridteritability
value than all other traits studied by them. GepiotyGCV) and phenotypic
(PCV) coefficients of variation varied from trait &nother due to their relative
affect by heritable and non-heritable influence€\VGpercentages were less
than PCV for all studied traits and ranged from2&d¥ plant height to 24.11%
for seed yield/plant. The later trait recorded thighest PCV percentage
(45.27%) whereas flowering date showed the lowedties (10.03 %). It is
worth to note that flowering date had the lowestcppetage of difference
(4.40) between GCV and PCV values, followed by seex (21.15) and
number of pods/plant (24.17), indicating the sieaipnetic effect influencing
these traits. This is confirmed by high and modetaritability percentages
recorded for these three traits. These resultsiggaan evidence for improving
chickpea yield by selection for high number of padsl heavy seed weight as
well as early flowering genotypes.

—



Table (2): Mean squares due to sources of varidtorrecorded chickpea
traits in both seasons and combined over them, elsas some
genetic parameters measured from combined data.

Traits Flowerin Plant Number | Number Seed S%d
df | gdate | height of of yigg/ | Seed | vidd/
SV (day) (cm) branches | pods/plan plant (g) index (g) | feddan
/plant t (ardab)
2003/2004
Rep's 2 32.33 113.22 0.31 16.08 17.92 13.21 2.97
Genotype 30 157.14| 11289 | 3.19° | 646.32° | 107.68 | 36.35 3.34"
Error 60 12.78 26.45 0.54 31.43 23.34 4.98 0.65
2004/2005
Rep's 2 7.50 36.71 0.11 23.61 15.70 9.78 1.76
Genotype 30 166.65 | 134.67 | 1.27° | 508.03 | 44.99" | 34.47 1.49
Error 60 1.79 13.82 0.50 26.21 7.13 7.6 0.46
Combined
Rep's 2 26.718 61.47 0.26§ 36.149 7.834 21.163 0.059
Season (S) 1 0.024| 701.816 31.85212821.8 |2512.86 |273.39 [3.986
Error(a) 2 13.012 87.91 0.149 3.654 27.08 1.866 61.4
Genotype 30
(G) 323.585 |188.885 | 2.658" |892.959 | 89.747" | 65.437° | 2.929
SxG 30 0.336 | 58.637| 1.755 |261.645 | 63.637° | 5.332 1.902
Error(b) 120 7.284 20.121 0.518 28.802  15.227 6.326 0.557
Genetic parameters for combined
o’g 52.72 28.13 0.36 144.03 12.42 9.85 0.44
o°Ph 57.68 61.09 1.29 250.44 43.78 15.85 1.40
h?% 91.39 46.04 27.71 57.51 28.37 62.17 28.2p
GCV% 9.59 8.02 10.56 22.98 24.11 11.78 13.66
PCV% 10.03 11.81 20.06 30.31 45.27 14.9% 25.72
RD% 4.40 32.14 47.36 24.17 46.74 21.15 46.87

0°g, °Ph and h:denote genotypic, phenotypic and heritabilitgpectively.

GCV, PCV% and RD%: denote coefficient of genotygibenotypic variability and relative
difference between PCV and GCV%, respectively.

Mean performance

Trait means of 27 exotic lines together with 4 Bgyp improved
varieties as checks, in combined data over thedgasons, are presented in
Table (3). The tested genotypes were significadifferent in all studied
traits. This result indicated that genotypes areegeally diverse and
descended from different genetic backgrounds. Sévechickpea
investigations recorded significant genotypic dd#feces among the crop
collections studied by thenKfpattab et al., 1990; Chander et al., 2001,
Abdalla et al., 2003 and Sawsan et al., 2005).

In regard to flowering date, Giza 1 variety was #agliest flowering
genotype (61.37days) and not significantly differeom Giza 88 (62.87), line
No0.20 (62.67) and line No0.16 (64.25 days). Wherkas,No. 2 was the latest
flowering genotype (86.25 days) flowered at dateilar to that of other lines
(i.e. No. 5,6,7,8,10,24 and 26) .
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Table (3): Mean performance of the studied chickpaits (combined data
over two seasons)

: Number | Number Seed
No.of |Flowering)  Plant of of Seed Seed | yidd/
date height yield/ .
Genotypes (day) (cm) branches | pods/plan plant (q) index (g) | feddan
/plant t (ardab)
1 76.42e-g| 64.53f-i 6.50a-d 57.50cte 16.08¢-h 26j77d4.57b-g
2 86.25a | 72.08a-d 7.22a 60.13brd  14.55e- 25.78e-k19d4g
3 79.92cd | 68.97c-ff 5.50d-g 45.85gtk 13.65¢-k  28.43p-§.25a-c
4 70.70j 57.65j-1 | 5.78bc-f| 49.47f-h 11.17fk  27.38¢-i 4.40c-g
5 82.58hc | 68.03c-g 7.17a 56.80cte  16.32¢-h  27.2bc-i.21d4g
6 82.25bc | 63.42fj| 5.33d-g 44.78gil  15.24d-i 31.93a .03é-g
7 82.25bc | 66.37d-i 6.0b-f 60.42b-d 16.90d-e 25.12g-6.51ab
8 71.78jj 60.80ij-I 5.05fg 44.40g- 14.19eq 24.92htk 3.54g
9 80.58cd | 73.92a-g 5.22e-g  47.80g-j 13.86¢-k  28.42b-@.76fg
10 82.75bc | 70.75b- 5.67c-( 41.95itl 11.83e-k 26.75d-§1.95a-e
11 74.58f-i | 67.18d-h| 5.45d-g| 55.35d{f 14.98d-j 28.73a- 5.53ab
12 79.42c-e 76.97a 6.33a-d 58.03¢d 16.45p-g 29.55a-d09asd
13 81.67c 76.80a 5.56¢-g 63.30hc 20.60pc 28.6Q0a-g ab.5P
14 81.33c | 68.03c-g 6.06b-fi 60.38bid 16.48¢-g 27.38c-i3.57g
15 77.33d-f | 61.87g-l] 6.11b-ef 62.95bc 22.73ab  29.60a-db.66a
16 64.25k-m| 57.52j-| 6.06b-f | 66.52ab] 19.88bd 27.88h-i 4.18d-g
17 65.75kl | 67.87c-g] 5.72c-f] 59.97b-d 15.78c-h  31.17ahkl.06d-g
18 80.50cd | 68.92c-ff 4.67gh| 56.52cte 16.65¢-f 28.60a-¢.74a-f
19 79.58c-e| 64.37fi| 5.34d-g 62.70bc 14.17¢-j 28.07p-H.33c-g
20 62.67Im | 60.67i-l 5.78b-f 39.92kll  12.70eik  29.253-€3.99e-g
21 73.37g9-j | 57.18Kkl 6.72ab 70.703 26.15a 30.68a-c  bidh3
22 74.28f-i | 75.90ab 5.17e-q 42.25h{l 13.62e¢-k 30.52a-6.02a-e
23 81.75¢c | 70.85b-¢ 5.45d-g 48.65¢g-i 11.34f-k 25.35f-k4.97a-e
24 82.17bc | 63.07f-k| 5.45d-g 48.18gtj 12.51¢-k 23.07k-m.13d-g
25 72.67h- 56.85I 5.67c-g 38.23| 10.01i(k  23.80)-1 6@b-f
26 85.58ab | 61.48h-| 5.45d-g 42.35htl 10.87h-k  24.58i-k4.24c-g
27 75.87f-h | 64.07f-i 4.06h 40.98j-I 8.66k 23.03kim5.09a-d
G.1 61.37m | 65.30e-i| 5.28e-q 42.73htl 11.06g-k 21.17Im .974-e
G.88 62.87Im | 65.82e-i| 5.22e-g 50.85etg 14.10e-j 23.6%j-15.55ab
G.195 67.58k 64.40f-i| b5.11e-g| 42.13i- 9.68jK 20.15mn 6y
G.531 66.25k | 69.30c-f| b5.22e-g 56.85cie 10.90h-k  18.10n 1ldkg

Lines No. 12 (76.97

note that, there was no genotype that combineddsetvallness and earliness,

) and No. 13 (76.80 cm) weret#ilest genotypes
followed by lines No. 22, 9 and 2 with insignifi¢adifferences. It is worth to

indicating negative relationship between the twaitdr This result supports
that reported bySaleem et al. (2002). On the other hand, line No. 25
possessed the shortest plant (56.85 cm) simildrase of lines No. 4,8 , 15,
16, 20, 21 and 26 .

Highest number of branches/plant (7.22) was obtaime line No. 2
which had tallest plants. Lines No. 1, 5, 12 and gdve number of
branches/plant similar to that of line No. 2. Wlzexeline No. 27 had the
lowest number of branches (4.06) which was insigatly different from
those of line No0.18 (4.67).
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Line No. 21 which had desirable number of brandieas the highest
number of pods/plant (70.7) followed by lines N&,15,16 and 19 and all
surpassed all check varieties. It is interesteddi® that, most of these lines
possessed an acceptable means of number of bramhes height and/or
early flowering date. These lines, therefore, maycbnsidered as promising
lines with desirable means of most yield componédtavever, line No. 25
gave the lowest number of pods/plant (38.23) whigdis insignificantly
different from those of lines No. 6, 8, 10, 20, 2B, 27 as well as Giza 195
and Giza lvarieties.

Highest seed index was obtained by line No.6(3).83tpwed by lines
No.11,12,13,15,17,18,20,21 and 22 and all surpateetbur chick varieties.
Whereas, line No.27 showed the lowest seed ind&032).

Regarding seed yield/plant , line No. 21 produdee highest yield
(26.159g) due to its superiority in number of braashnumber of pods/plant
and seed index as important yield components. irfee No. 15 produced
yield/plant (22.73g) similar to that of the promigiline No. 21 followed by
line No. 13(20.609). High yield of two lines (13cath5) may be attributed to
their high means of pods/plant. These results atdat that number of
pods/plant is considered the most important yiemmponent. Similar
conclusion was previously reached by other reseasal hattab et al., 1999;
Chander et al., 200land Abdalla et al., 2003). However line 27 produced
the lowest seed yield/plant (8.66 g) similar tostaaf some other genotypes
including the three check varieties Giza 195, Gi2a and Giza 1.

Highest seed yield/feddan was produced by line No(5.66 ardab)
followed by lines No. 13 (5.52 ardab) and No. B{5ardab) in addition to
No. 11 (5.53 ardab) due to their advantages of yiekt component which all
yielded similar to that of check variety Giza 88h#&veas, line No. 8 and 14
produced the lowest seed yield (3.54 & 3.57 ardabpectively) which was
insignificantly different from those of Giza 19bdaGiza 531.

In sum, the results in Table (3) showed that mdstthe tested
ICARDA collections were mostly of higher trait asges than those of
Egyptian check verities. Also, among these colexdj lines No. 15, 13, 7 and
21 as well as No. 11 are considered promising geest and suitable for
growing under the conditions of newly reclaimeddan
Correlation and path analysis:

As shown in Table (4), seed yield/plant was foumtbé positively and
significantly correlated with number of pods/pld6t81) seed index (0.61 )
and number of branches (0.51). Such important &gsmts were previously
detected byKharrat et al., (1991); Akdag and Sehirali, (1992); Mokhtar,
(1993) and Migawer, (1998). Another significant and positive relations were
detected for number of branches with each of nurobeods (0.54) and seed
index (0.28) as well as for number of pods withdsieelex (0.33) and for plant
height with flowering date (0.39). These resuls iarline with those detected
by Akdage and Sehirali, (1992); Mokhtar, (1993) and Migawer, (1998).



Table( 4): Simple correlation coefficient among five studied traits

Traits Seed | Number of| Number of| Plant Seed
yield branches | pods/plant| height index
Number of branches 0.51*
Number of pods/plant 81 0.54**
Plant height -0.02 -0.02 0.07
Seed index 0.61** 0.28* 0.33* 0.13
Flowering date 0.13 0.19 0.11 0.39** 0.23

Table (5): Partitioning of simple correlation beemeseed yield/ plant

and five of the main yield attributes

Source of variation

1- No. of branchesvs. Seed yield/plant

Direct effect (y1) 0.035
Indirect effect via No. of pods / plant 0.361
Indirect effect via plant height 0.002
Indirect effect via seed index 0.110
Indirect effect via flowering date 0.001
Total (k) 0.51
2- No. of pods/ plant vs. seed yield/plant

Direct effect (i) 0.669
Indirect effect via No. of branches 0.019
Indirect effect via plant height -0.008
Indirect effect via seed index 0.130
Indirect effect via flowering date 0.0006
Total (r,) 0.81
3- plant height vs. seed yield/plant

Direct effect ({s) -0.120
Indirect effect via No. of branches/ plant -0.001
Indirect effect via No. of pods / plant 0.047
Indirect effect via seed index 0.051
Indirect effect via flowering date 0.002
Total (k) -0.02
4- seed index vs. seed yield/plant

Direct effect (§4) 0.394
Indirect effect via No. of branches/ plant 0.01(
Indirect effect via No. of pods / plant 0.221
Indirect effect via plant height -0.016
Indirect effect via flowering date 0.001
Total (k) 0.610
5- flowering date vs. seed yield/plant

Direct effect ({s) 0.006
Indirect effect via No. of branches/ plant 0.007%
Indirect effect via No. of pods / plant 0.074
Indirect effect via plant height -0.047
Indirect effect via seed index 0.091
Total (ks) 0.130

Path analysis presented in Table (5) revealed ribatber of pods/
plant had the highest direct effect (0.669) on sgeld/ plant. The second
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contributing component that directly affected sgedd/plant was seed index
(0.394). The highest indirect effect on seed yipldht was due to number of
branches/plant via number of pods/plant (0.361p¥ed by seed index via
number of pods/plant (0.221) and number of podsseéead index (0.130).
Correlation and path analysis results detectedirmesepported the above
mentioned conclusions concerning the superioritysea of the promising
lines. These results are in general agreementtivtbe obtained b$aleem et

al., 2002. But Mokhtar, 1993 found that number of pods/plant ranked as the
third component affecting seed yield/plant.
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