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ABSTRACT

The present investigation was caried out during the four successive summer
seasons of the years from 2005 till 2008, at Sabahia Horticultural Research Station,
Alexandria, in order to study the effect of two mass selection cycles on improving some
important characters of some jew's mallow ecotypes, as well as caiculate some important
genetic parameters of the studied characters. Plant materials of this study consisted of six
ecotypes of jew's mallow, which were collected from different regions of Egypt in addition to
the check Eskandarany cultivar. The results of the general performances of the evaluated
genetic populations indicated, generally, that the means values of most studied characters
for the populations derived from the two mass selection cycies, C1 and C2, significantly
increased, comparing with those of the original popuiation and check cultivar, in all studied
population of jew's mallow ecotypes. The obtained results reflected, generally, that the
effects of years on all studied characters, with four exceptions, were found to be significant
or highly significant. The effects of genotypes components appeared highly significant for all
studied characters of all jew's mallow ecotypes. Genotypes x years effects appeared to be
significant for most of the studied characters of all six ecotypes. The estimated broad sense
heritability of the various studied characters reflected high values (> 80%) in all tested
ecotypes. The expected genetic response (EGR) for total fresh leaves yield ranged from
0.312 in Sharkeia ecotype to 4.493 in Sohag ecotype. Regarding seed yield, the expected
genetic response ranged from 0.102 in Isma'aellyia ecotype to 3.647 in Siwi ecotype. The
highest realized gain for total fresh leafy yield (144) was at cycle 2 in Sharkeia ecotype.
Concerning seed yield, the highest realized gain {71) was at cycle 2 in Siwi ecotype )

INTRODUCTION

Jew's mallow (Corchorus olitorius L., 2n=14) is one of the popular
leafy vegetables, called Jew's mallow, in Egypt. It is grown in many tropical
countries of the world such as China, India, Africa, Malaysia, Korea, and
Japan (Oomen and Grubben 1978). It is a rich source of vitamin "A" as well
as calcium, potassium, magnesium, phosphorous and iron high quantities
of ash (Nezam EL-Din et al.,2005), so, it used as fresh or dry.

In Egypt, it is noticed that the devoted area and average production
per faddan of jew's mallow are very low. Moreover, the grower's seeds are
not produced by specialists. Therefore, this could be due to using old local
cultivars, which have a relatively low productivity level as well as it is
characterized with a great amount of variability in most of its traits
presented among the individual plants. So, no serious attempts have been
made to purification and upgrade the productivity of this crop. Accordingly,
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it is important to open immense scope to plan effective breeding programs
for jew's mallow improvement such as selection procedure, which leading
to the identification of superior genotypes. Therefore, it is thought to start a
breeding program for jew's mallow depending on mass selection method. In
this concern, some investigators studied the effect of mass selection
technique in improving different characters of some leafy crops included
jew's mallow (Paul and Eunus, 1976; Saha et al. 2002).

Pertaining the information of the effects of the different genotypes,
years, and their interaction were studied by Abd — Allah (2006) and Ahmed
et al. (1993). Heritability is one of the most important parameters. Some
information concerning heritability estimates of some jew's mallow
characters were studied by some investigators (Abd — Allah, 2006; Islam et
al., 2002). Concerning the expected genetic response and / or realized gain
due to selection for some characters of jew's mailow and some leafy
vegetables were estimated by Abd — Allah (2006) and Ahmed et al. (1993).

The objective of the present investigation was to study the efficiency
of two cycles of mass selection on the general behavior for some
characters of six ecotypes of jew's mallow in comparison with two
population; Eskandarany and the base population of each ecotype.
Moreover, calculate some important genetic parameters of the studied
characters.

MATERIALS AND METHODS

This investigation was carried out Sabahia Horticultural Research
Station, Alexandria, during the period of 2005 till 2008 summer seasons.
The genetic materials used in this study included six ecotypes of jew's
mallow, which were collected from different regions of Egypt in addition to
the "Eskandarany" as a check cultivar. These genotypes and their sources
are presented in Table 1.
Table 1. Sources and local names of jew's mallow genotypes

Genotype Local names Local sources in Egypt

Check variety Eskandarany Horticultural Research Institute
Ecotype 1 Siwi Siwa

Ecotype 2 Sharkeia Sharkeia

Ecotype 3 Sohag Sohag

Ecotype 4 Minia Minia

Ecotype 5 Bani sweef Bani sweef

Ecotype 6 Isma'aellyia Isma'aellyia

On the first of June 2005 summer season, seeds of each genotype of
jew's mallow were sown in 20 rows, 4 m long, 20 cm apart. As seedlings
Vol. 14 (3), 2009 568



J. Adv. Agric. Res. ( Fac. Ag. Saba Basha)

were established, plants were thinned to 20 cm between plants for sake of
selection. Every two rows were considered as a sub-plot. Two cuttings
were taken from each genotype of jew's mallow. The highest productive
plant within each sub-plot was selected (the first selection cycle Cl) for the
following planting cycle. In 2006 summer season, selected seeds from C1
were planted at the same spacings as in the first season, and the plants
were subjected to the same previous agricultural practices. Selection was
continued among and within lines according to the productivity of each
individual plant. Two lines (20% selection intensity) were chosen and the
best plant within each line was selected (the second cycle of selection, C2),
and the seeds were saved. On the first of June of 2007 and 2008 summer
seasons, the base populations (of each ecotype) and the check
Eskandarany, seeds of the selected plants of cycle 1 and cycle 2 were
evaluated in a randomized complete blocks design, with three replications.
Each entry was sown in 10 rows, 4 m long, 20 cm apart. As seedlings were
established, plants were thinned to 5 or 20 cm between plants for leaves
yield or seed yield, respectively. Two cuttings were taken from each
genotype of jew's mallow. The first cut was done at 45 days after sowing,
meanwhile the second cut were taken 30 days later. All the agricultural
practices were followed according to recommendations.

Recorded data:

1- Fresh leafy yield and its components.

In each cutting, vegetative growth, yield and its component characters
were recorded on the basis of a mean of 20 randomly plants for each
genotype. These characters were plant weight (g), leaves weight (g),
number of leaves per plant, fresh leafy yield (Kg/m?), and net leaves weight
(%).

2- Seed yield and its components.

At the seeds harvest stage end of the season, the seed yield and its
components traits were recorded as an average of 20 plants for each
genotype. These characters were plant height (cm), number of
branches/plant, number of pods/pant, number of seeds/pod, and total seed
yield (g/plant).

Statistical procedures:

Data of the studied characters of each group of populations for the
different jew's mallow genotypes. were, separately, arranged and
statistically analyzed, using a combined analysis of variance for the two
evaluated seasons, as illustrated by Herbert et al. (1955). The differences
among the various means in each group of data were tested, using
Duncan's multiple range test (L.S.R.).
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The combined analyses of variance are illustrated in Table 2.
Table 2: The combined analyses of variance

SOV df. S.S. M.S. EMS.
Reps.ly y(r-1) =4 s.s.rly  s.s.ry/ y(r-1)
Years (Y) (y-1) = 1 ssy  ss.yl(y-1) oe + 1 0%, + gro’,
Genotypes (G) (g-1)=6 ss.g  s.s.gl(g-1) 0% + 1 0%, + 1y 0%
GxY (y-1(g-1)=6  s.s.gy sSgyly-1)(g-1) O%e+ro’y,

Combined error  y(r-1)(g-1)=12 s.s.ely s.s.eyly(r-1) (g-1) 02,

_MS.g- (62 + roé)_,z

2
07 y
, _MSy- (62 + ra2)
y g
52 M.S.gy-o?
Y r

2 _p24 424 52
0y =0, + 05 + 0,

Where; 0%, 0%, 0%, and ¢, are the types of variances for genotype,
year, genotype x year interaction and phenotype, respectively.

Heritability in broad sense was calculated as illustrated by Falconer
(1989), using the following formula
2
HL = 2 100
ol
P
Genotypic coefficient of variation (GCV) was estimated according to
the procedure outlined by Burton (1952) as follows:

%
G¥C = ——f—- x 100
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Expected genetic response was estimated as illustrated by Falconer
(1989), using the following formula

GJ = (K) Oz (Hbzs)
Where,;
G . expected genetic advance v
K : selection differential ( at 5% selection intensity)
Oa : phenotypic standard deviation.
Genetic advance as percentage of mean (GAM) or genetic gain was
calculated using the following formula:

CAM = % X 100

RESULTS AND DISCUSSION

Mean performances of siwi ecotype show that mean values of cycle 2
significantly surpassed the check variety in all studied traits except of plant
weight of 1% cut and number of seeds/pod (Table 3). Meanwhile, in balady
sharkeia ecotype (Table 4), mean values of cycle 2 significantly exceeded
the check variety in all studied traits except of net leaves weight, number of
branches/plant, number of pods/plant, and seed yield/plant. Concerning
balady sohag ecotype (Table 5), plant weight of cycle 2 was equal to that of
check variety in the 1% cut, but surpassed it in the 2" cut. However, the
check variety had the highest mean values for leaves weight/plant, number
of leaves/plant in (the 2™ cut), net leaves weight, and plant height. On the
other hand, means performance of cycle 2 were the highest for the other
traits. Regarding balady minia ecotype (Table 6), leaves weight/plant of
cycle 2 was equal to that of check variety. However, mean values of cycle 2
exceed the check variety in the other traits except plant weight and number
of seeds/pod. Balady beni sweef ecotype in cycle 2 did not exceed check
variety in plant weight, and in 1% cut of leaves weight/plant, net leaves
weight, and fresh leafy yield, but surpassed it in the orher traits except of
number of seeds/pods (Table 7). Balady isma'aellyia ecotype in cycle 2
exceeded the check variety in all studied traits except of fresh leafy yield in
1% cut, and number of seeds/pods, which did not differ significantly(Table
8). Paul and Eunus (1976) reported that base diameter, piant height, leaf
angle and leaf area contribute mostly to yield and selection for theses
characters would be worth while. But, Saha et al. (2002) reported that
selection on plant height did not reflect a corresponding response in yield.
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Application of high selection intensity may be risky, so, a low selection
intensity on plant height should be applied when selection is done based on
plant height only. In such situation, yield estimation of the plants above
mean height may increase selection efficiency. But for higher yield direct
selection appeared to be efficient over indirect selection.

Mean squares from the combined analysis revealed that the
differences between the two selection cycles and both of the base
population and the check variety were highly significant for all the studied
traits of all Jew's mallow ecotypes (Table 9). With regard to genotype x
year component of variance, it reached the significant level for all the
studied traits except of plant weight only in 2" cut, number of leaves/plant,
number of branches/plant, and number of pods/plant (Table 9). The
significant of this component showed that the selected genotypes failed to
posses the same performance in each year of the test; in addition, it is
common in variety trails to find large variety x year component of variance
because of year-to-year fluctuations which cannot be predicted (Allard and
Bradshow, 1966).
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Table 3: Mean performances of fresh leaves yield and seed yleld and its components of siwi ecotype in cycle 1 and 2 selections with the base population and the check
variety, caiculated from the combined data over two summer seasons, 2007 and 2008.

Frash leafy yipld and its components

differ from one another, using Duncan's

253-
range lest &1 0.05 level of probabhi

Generations Plant weig Leaves welght/pant (9) . No. Ieeveslplant Net leaves ueght (%) . Fresh leafy yleld (k
3* Cut 5’4 Cut 1% Cut 2" Cut 1 Cut_ 2o cut 17 cut 2" Cut " Cnt g Cut Totll yleid

Check variety 77.04a 93.95d 3155b 3737¢ 144d 98¢ 40.93 b 45.85b 1.903b 2.225d 4128d
- Base population 56.98d 118.31¢ 26.66 ¢ 4037 ¢ 179¢ 19.7¢ 3285¢ 36.95¢c 1638d 3279¢ 4917¢

Cycle 1 681.88¢c 126.89b 3368b §3.77b 21.0b 228b 42.18b 4511b 1.842c 4.241) 6.083b

Cycls 2 85.13 b 134.31 a 38.70 2 63848 280a 2898 4899 49.18 & 19849 5.208a 7.582 8

Generations N Seg yield and jts oompnonh

Plant height {cm) No. branches/ plant No. of seeds /pod No. of pods /plant Seed yield /plant (g)

Check variety 130.2b 50 ¢ 22108 199¢ 7.19d

Base population 1084 ¢ 82b 2088 ¢ 2.5b 11.13¢

Cycle 1 13090 8.6 ab 211.1 be 28b 11.84b

Cycle 2 1443a 89 a 213.0b 12.33 8

Values with the same aiphabetical ietters, m-mﬂomdmm.hm

oify.
Table 4; Means performance of fresh leafy yield and seed yleld its components of balady sharkeia ecotype in cycle 1 and 2 selections with the base population and the check
variety, caiculated from the combined data over two summer seasons, 2007 and 2008.

Frea_afxmw_ﬂd fa components —
Generations Plant weight ’g) Leaves we[gh!lgam 1)) ﬁo Iems_lgg Net leaves vh!%l!t (%) Fresh leafy yleld (kg/m°)
17 Cut 2" Cut 1" Cut 2 Cut 1"Cul 2" Cut 1~ Cut 2 Cut 1~ Cut 2" Cut Total ylelkd
Check variety 77.04d° 93.95d 31.55b 37.37b 144¢ 196¢ 4097 8 3976 a 1.903b 2225¢ 4128d
Base population 8596¢c 108.34c¢c 23.30¢ 2644 c 13.9d 16.2d 27.084d 24404 1.854¢c  3.393b 5048 ¢
Cycle 1 93.6tb  116.12b 30.38b 36.39b 1790 21.3b 3242¢c 31.29¢ 19545  3535ab 5.489b
Cycle 2 98.35a 123458 34.72a 43.65 a 238a 2853 35.20 b 35.35b 2086a 3.590a 5.676 a
Generations B Seed yield and its components
Plant height (cm) No. branches/ plant No. of seeds /pod No. of pods /plant Seed ylekd /plant (g)

Check variety 130.2¢ 50a 221.0d 1898a 7.193 a

Base poputation 124.9d 3.44d 2350¢ 136¢c 5252d

Cycle 1 14740 38¢ 2401 b 153 be 8.024 ¢

Cycle 2 166.4 a L _42b 2441 2 16.8b 8.855 b

"Values with \ﬁo same alphabetical letters, within a comparable group of means, do not significantly diffar from one another, using Duncan's muitiple range test at 0.05 level of probability.
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Table 5: Means performance of fresh leafy yield and seed yleld its components of baiady sohag ecowyps it cycla 1 and 2 salections with the base popuiation and the check
variety, calculated from the combined data over two summer seasons, 2007 and 2008.

Fresh leafy yield and 4s components

Generations Piant weight (g) Leaves weight/pant (q) No. leaves/plent _Net feaves weight (%) Frash lsafy yield (kg/m’)

1"Cut 2" Cut 1" Cut 2" Cut 1"Cut  2"cCut MCul 2 cut 1"Cut  2¥Cut__ Total yield
Check variety 77042 9395b 3155a 37378 14.4b 196 a 40.97 a 39.78 a 1.903d 2225d 4.128d
Base population 7292¢ 81.59d 18.73d 22.42d 109¢ 126d 2587d 27.48d 2325¢ 4288 ¢ 8613 c
Cycle 1 7546 b 89.09¢c 2481 c 2835¢ 1390 150¢ Jz87c 3181¢c 3122b 5.582 b 8.684 b
Cycle 2 77.05 a 97.15 a 28.79b 35.04 b 16.2 a 17.2b 37.36b 36.06 b 3.604 a 8.495 a 10.089 »
Generations . Seed yleld and its components .

Plant height (cm) No. branches/ plant No. of seeds /pod No. of pods /plant Seed yieid /plant ()

Check variety 12118 50c 221.0b 19.9d 7.193d
Base population 79.7d 56b 2163 ¢ 228¢c 7973¢
Cycle 1 971¢ 59a 2204 b 234b 8.468H
Cycle 2 110.1b _808 223.2a, 2428 8.847 2

“TValues with the same alphabeticat letters, within & comparable group of means, do not significantly differ from one another, using Duncan's muﬁp!e range test at 0.05 level of pvobabﬁy

Table 6: Means performance of fresh leafy yield and seed yield its components of balady minia ecotype In cycle 1 and 2 selections with the base population and the check
variety, calculated from the combined data over two summer seasons, 2007 and 2008.

R Frash leafy yleld and its components N
Generations Plant weight ’g) Leaves wa!ghggang 1)) No. leaves/plant Net leaves wel#t (%) Fresh ieafy yield (kg/m")
i"Cut  2°Cut 17 Cul 2¥cut " Cut__ 27 cut 1"Cut __2°cut T"Cut __ 27Cut __ Totalyien
Check variety 77.048" 93952 31559 37.37 ab 14.4d 196¢ 4097 ¢ 39.76 b 1.903b 2.225¢ 4128 ¢
Base population 53.08d 6286d 2081¢ 25.79¢ 171¢c 206 ¢ 39.17d 41.01b 1.568d 2.946c¢c 4514c
Cycle 1 56.67¢c 7561c 26.62b 3592b 224 248b 48.96 b 4751 a 1.879c  4.159b 8.038b
Cycle 2 §9.72b  8343b 30.92 a 39.71 8 24.5a 2738 51.75a 47.63 2 22368 5475a 7.711a
Generations Seed yleld and its components
Piant height (cm) No. branches/ plant No. of seeds /pod No. of pods /plant Seed yield /plant (g)
Check varlety 130.2b 50¢ 2210a 19.9 be 7.193b
Base population 118.2¢ 47d 198.1 ¢ 188¢c © 8p58¢
Cycle 1 1316b 54b 204.2b 21.7b . 7250b
Cycle 2 13968 80a 207.9b 241a 8.210a

*vatues with the same alphabetical letters, within a comparable group of maans, do not significantly ditfer from one another, 1:sing Duncan's muttiple range test at 0.05 fevel of probabitity,
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Table 7: Means performance of fresh leafy yield and seed yleld its components of balady bani sweef ecotype in cycle 1 and 2 sefections with the base populstion snd the
check variety, caiculated from the combined deta over two summer seasans, 2007 and 2008,

s Fresh laafy yleld and s components

Generations Plant welgh* ‘g) Leaves welghthant {g) No. leaveslglan! Net leaves wegqh! (%) Fresh lesfy yield (kg/m’)

1” Cut Cut 1" Cut 2° Cut 1" Cut 2" Cut Al' Cut 2" Cut 1" Cut 2" Cut Total yleld
Check variety 77.04a° 93953 3155a 37.37b 144¢c 196d 40.97 sb 39.76 b 1903 a 22254 41284
Base population 69.26¢c 89801 22%4¢c 2384¢ 11.1d 134¢ 32854¢ 28.60¢c 1425¢ 3228¢ 4653 ¢
Cycle { 7247H 92.71a 27.58b 3B.57b 169b 18906 38.02b 38.35b 1.721b Iy 54420
Cycle 2 7517a 9566a 32472 45788 211a 22249 43,188 4788 a 1873a  3.036s 5.808 &
Generations i et Seed yioid and ty

Plant height (em) No. branches/ pfant No. of seeds /pod No. of pods /plant Sead yield /piant (g)

Check variety 130.2b 50d 22108e 19.8d 7.103d
Base population 99.3¢ 7.0¢ 1859 ¢ 281¢ 8551 ¢
Cycls ¢ | 13220 7.8b 188.8 be 31.3b 9.584 b
Cycle 2 145.28 8.4 187.1% . 33.5 102728

Vaiues with the same siphabetical letters, within 8 comparsbie group of mesns, do not significantly Giftet from one snother, using Duncan's muttipte nn‘;o test #10.05 hevel of probsbiiity.
Table 8: Means performance of fresh leafy yleld and seed yield its components of balady isma’aellyla ecotype in cycle 1 and 2 selections with the base populstion and the

check variety, calculated from the combined data over two surmer seasons, 2007 and 2008,
o Fresh leefy yield and its components

Genérations Plant weight sg) Leaves we!gmlgant (9) No, leaveslggan! Net leaves !am ("’_Az Fresh laafy yield (kg/m")

1" Cut 2" Cut 1" Cut 2" Cut 1°Cut 2" Cut 1" Cut 2" Cut 1" Cut 2" Cut Total yield
Check variety 77.04 be” 9395b 31.55b 37.37b 144c 196b 4097 39.76 ¢ 1.903a 2.225d 4128¢c
Base population 75.23¢ 86.99 c 2217d 25.70 ¢ 13.24d 148¢ 20.48d 29.54d 1.504 ¢ 2644 c 4148 c
Cycle 1 79.39b 95.69 b 29.16 ¢ 39.41b 184b  20.1ab 3B.72¢ 41.17b 1.711b  4.145b 58580
Cycle 2 83.01a 101.57 a 35.04 2 44.56 a 19.8 a 218 4220a 4388 a 1908a 44998 6.407 8
Generations N . Seed yield and its components

Plant height (cm) No. branches/ plant No. of seeds /pod No. of pods /plant Seed yield /plant ()

Check variety 130.2b 5.00b¢ 22108 199¢ 7.193 be
Base population 105.3¢c 49c 2164c 19.7¢ 6.981¢
Cycle 1 1388b 5.1b 218.8bc 204b 7.320b
Cycle 2 L 15268 ., ., ., 55a, 2198 sb . " 2192 N 7.902 a

TValues with the same alphabetical letlers, within a comparable group Of means, do not signiicantly difier from one another, using Duncan's mulliple range 188t 81 0.05 level of probabilfty.
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Table 9: Mean squares of the combined analysis for the studied traits of all Jew's mallow genotypes families.

Fresh leafy yield and its components

S.0.V. df. Plant weight Leaves weight/pant No. leaves/plant  Net leaves weight Fresh leafy yield
1"cut 2™ cut 1“cut  2™cut  1"cut 2™cut  1%cut  2™cCut  1"Cut 2™Cut Total yield
Genotype (G) 6 292.3** 1240.24** 99.773** 603.4** 80.58* 47.91** 142.04** 107.86** 8.75** 8.232** 9.026*
Year (Y) 1 941" 130.54** 7.385** 225.8** 4.101** 65.063** 15.781** 12.870** 5.48* 1.008* 1.533*
GxY 6 14.75* 277 1.452** 8.601™ 0.442 0.318 1.628** 3.303** 14.15° 0.384* 0.358*
Error 24 ’0.789 7.31 0.185 0.183 0.1068 0.273 0.085 0.106 053 0.038 0.044
sovV g af Seed yield and its components
Plant height No. branches/ plant  No. of seeds /pod  No. of pods /plant Seed yield /plant

Genotype (é) 6 1110.3** 12.87* 111.89* 205.21** 21.94*

Year (Y) 1 128.82** 0.276** 0.601** 4.308°* 0.485*°
GxY 6 4.098* 0.019 1.417* 0.306 0.058°

Error 24 0.416 0.005 0.005 0.118 0.013

*** Significant differences at 5% and1% levels of probability, respectively.

(eyseq eqeg '3y "deq ) 'say MY APV [
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The partitioning of variance into its various components (Table 10)
revealed that a large portion of variance for all the studied traits of all Jew's
mallow ecotypes would be attributed to genotypes. It should be mentioned
here that genetic variance would be biased upward since it contains non-
partitioned genotypic x location source of variance (Comstock and
Robinson 1952), so, these results could be accepted under the designed
conditions of this investigation and any wider implications warrant further
research.

The estimated broad sense heritability of the various studied
characters reflected high values (> 80%) in most studied traits of jew's
mallow ecotypes (Table 10). These resuits gave information on the
magnitude of genetic variation (Dully and Moll, 1969). However, Herbert et
al. (1955) pointed out that heritability give no indication of the amount of
progress expected from selection. However, it seems to be most
meaningful when accompanied by the estimates of genetic coefficient of
variability (Burton, 1952). On the other hand, Herbert et al (1955) stated
that heritability estimates, when related to the expected genetic advance, a
considerable progress in modifying some characters by selection could be
expected. Depending on these points of view, when the relatively high or
moderate estimates of heritability related to relatively high or moderate
estimates of genetic coefficient of variability, it would resulted in noticeable
gain from selection. Therefore, plant weight, net leaves weight, plant height,
number of seeds /pod, and number of pods/plant may be improved by
selecting the top 5% of the studied genotypes of Jew's mallow. These
results were agreement with Abd — Allah (2006). But other experimental
findings (Shukla and Singh 1867; Singh, 1970; Alam and Husain, 1986) on
phenotypic inter dependence have indicated the importance of direct
selection for yield over indirect selection. Probably, a high heritability of
yield has rendered indirect selection inefficient in jute. But literatures on
different aspects of selection efficiency are scaniy. .

Data in Tables 11, 12, 13, 14, 15 and 16 showed that a considerable
realized gain was obtained in the most studied traits of all Jew's mallow
ecotypes for cycle 1 and cycle 2 when compared with the base population.
The expected genetic response (EGR) for total fresh leafy yield ranged
from 0.312 in balady sharkeia ecotype (Table 12) to 4.493 in balady sohag
ecotype (Table 13). Regarding seed yield, the expected genetic response
ranged from 0.102 in balady isma'aellyia ecotype (Table 16) to 3.647 in siwi
ecotype (Table 11). The highest realized gain for total fresh leafy yield
(144) was at cycle 2 in balady sharkeia ecotype (Table 12). Concerning
seed yield, The highest realized gain (71) was at cycle 2 in siwi ecotype
(Table 11). It worth mentioning that Byth et al. (1989) mentioned that the
actual gain computed across environments was the only accurate criteria
when genotype x environmental interaction is existed.
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Table 10: Genotypic (6’,), phenotypic (6’,.,), year (6’,). genotypic x year (6’,,) variances, heritabllity (H%), and genetic coefficient of
variability (GCV), calculated from the combined data over two seasons for the studied traits all Jew's mallow genotypes families.

Fresh leafy yleld and its components

_Plant weight Leaves weight/pant  No. leaves/plant  Net leaves weight Fresh leafy yleld
C1"Cut 2Cut 1"cut  2cut  1"Cut 2™Cut 1"Cut 2Cut  1"Cut 2¥Cut Totalyleld
&% 46,258 206.245 16.387  99.133 13.356 7.932 23402 17426 0.014 1.308 1.445
5%on 54.028 211.285 17.839 107.734 13.798 8.250 25.030 20.729 0.019 1.892 1.803
&, -36.439 -154.116  -12.451 -75402  -10.059 -5.955  -17.744 -13469  -0.011 -1.024  -1.123
8%y 6.981 -2.270 1.287 8.418 0336 0.045 1543  3.197 0.005 0.348 0.314
H% 8562 9761 91.86 92.02 96.80 96.15 93.50 84.07 7368 77.30 80.14
GCV 443,801 1689.034 132.152 486.254 . 71.562 62664  196.771 184.811 0.218 4.387 6.824
Seed yield and its components
Plant height No. branches/ plant  No. of seeds /pod  No. of pcds /plant Seed yield /plant
8% 184.367 2.142 18.429 34.151 3647
6’,,,. 188.465 2.161 . 19.846 34.457 3.705
6’, -138.736 -1.608 -13.998 -25.837 -2.741
8%y 3682 0.014 1412 0.188 0.045
H% 97.83 99.12 92.86 99.11 98.43
GCV 1730.200 11.168 916.289 177.982 20.283
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Table 11: Expected genetic response (EGR), expected genetic response in mean for cycle 1 (C1) and cycle 2 (C2), and realized gain (%)
for C1 and C2, calculated from the combined data over two seasons for the studied traits of siwi ecotype.

Fresh leafy yleld and its components

‘Plaht weight Leaves weight/pant No. leaves/plant Net ieaves weight Fresh leafy yleld
1"cut 2™Cut  1"Cut  2%Cut 1"Cut 2™Cut 1"Cut 2"Cut 1"Cut 2™Cut Totalyleld
EGR 8.811 10.864 5432 13.371 5.034 3.866 6.549 5358  0.139 1.408 1.6068

EGR in mean (C1) 0.142 0.157 0.161 0.249 0.240 0.169 0.155 0.119 0.076 0.332 0.248
EGR in mean (C2) 0.135 0.148 0.140 0.209 0.201 0.144 0.139 0.109 0.070  0.251 0.199
Realized gain (%)
C1 (base pop.) 8638 10.042 26332  33.193 17318 18244 290.006 22.084 12454 20.338 23.714
C1(checkvar) -19.678 35.061 6.751 43885 45833 18.837 2.981 -1.814  -3.205 ©00.807 47.359
C2 (base pop.) 14,343 16.477  45.161 58.137 39665 38.548 43920 33.099 21.123 70723 54.200
C2 (checkvar.) -15460 42.959 22662  70.832 73.611 37.245  14.806  7.263 4256 151.596 83.672

Seed yleld and its components

Plant height No. branches/ plant  No. of seeds /pod  No. of pcids /plant Seed yield /plant

EGR 18.802 2.040 5.792 8.145 2.653
EGR in mean (C1) 0.144 0.237 0.027 0.238 0.224
EGR in mean (C2) 0.130 0.229 0.027 0.231 0.215
Realized gain (%)

C1 (base pop.) 25.383 4878 1.102 5.231 6379

C1 (check var.) 0.538 72.000 -4.480 71.859 64.673

C2 (base pop.) 38.218 8.537 2.011 8.615 10.782

C2 (check var.) 10.829 78.000 -3.620 77.387 71.488
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Table 12: Expected genetic response (EGR), expected genetic response in mean for cycle 1 (C1) and cycle 2 (C2), and realized gain (%)
for C1 and C2, calculated from the combined data over two seasons for the studied traits of balady sharkeia ecotype.

Fresh leafy yleld and its components

Plant weight Leaves weight/pant No. leaves/plant Net leaves weight Fresh leafy yield
1Cut 2™Cut 1"Cut 2”Cut 1"Cut 2Cut 1"Cut 2™Cut 1"Cut 2"Cut Totalyield
EGR 9.852 14.069 5.253 7.713 5.175 4.851 6.588 7.054 0.175 0.730 0.759

EGR in mean (C1) 0.105 0.121 0.173 0.212 0.289  0.228 0.203 0.225 0.080 0.206 0.138
EGR in mean (C2) 0.100 0.114 0.151 0.177 0.217  0.183 0.187 0.200 0.084 0.203 0.134
Realized gain (%)
C1 (base pop.) 8.899 7.181 30.300 37.632 28.777 31.481 19.719 28.238 18.138 4.185 8.738
C1 (checkvar) 21508 23598 -3.772 -2.622 24308 8673  -20.889 -21.303 2680 58876 32.970
C2 (base pop.) 14.414 13.947  49.013 65.091 71.223 63.580 30.318 44877 26.119 5.808 12,441
C2 (check var)  27.861 31,400  10.048 16.805 65278 35204 -13.8684 -11.092 9618 61.348 37.500

Seed yleld and its components

Plant height No. branches/ plant  No. of seeds /pod  No. of pods /plant Seed yield /plant

EGR 21.330 0.739 11.087 2.958 0.924
EGR in mean (C1) 0.145 0.195 0.046 0.193 0.153
EGR in mean (C2) 0.128 0.176 0.045 0.178 0.139
Realized gain (%)

C1 (base pop.) 18.014 11.765 2170 12.500 14.699

C1 (check var.) 13.210 -24.000 8.643 -23.116 -18.252

C2 (base pop.) 33.227 23.529 3.872 22.059 26.714

C2 {check var.) 27.803 -16.000 10.452 -18.583 -7.479
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Table 13: Expected genetic response (EGR), expected genetic response in mean for cycle 1 (C1) and cycle 2 (C2), and realized gain (%)
for C1 and C2, calculated from the combined data over two seasons for the studied traits of balady sohag ecotype.

L Fresh leafy yleld and its components

Plant weight Leaves weight/pant No. leaves/plant Net leaves weight

Fresh leafy yield

1"Cut 2Cut  1"Cut 2"Cut 1"Cut 2"Cut 1"Cut 2™Cut

1"Cut 2™Cut Totalyield

EGR 2180 7.602 6.278 7.718 2517  3.358 7.522 6.047
EGRinmean(C1) 0.029 0.085 0.253 0.272 0.181  0.224 0.229 0.180
EGRinmean(C2) 0.028 0.078 0.218 0.220 0.156 0.195 0.201 0.168
Realized gain (%)
C1 (base pop.) 3483 9.192 32.461 26.450 27523 19.048 28048 15841
C1{checkvar) -2.051 -5.173 -21.383 -24.137  -3.472 -23.489 -19.771 -19.995
C2 (base pop.) 5664 19.071 53.711 66.289 48624 36508 45540 31.318
C2 (check var)  0.013  3.406 -8.748 -6.235 12.500 -12.245 -8.811  -9.308

0.088 2107 2,963
0.027 0.379 0.341
0.024 0324 0.293

34280 20741  31.317
84.057 149.978 110.388
65.011 51.4689 52.714
89.385 191.910  144.648

Seed yleld and its components

Plant height No. branches/ plant ~ No. of seeds /pod  No. of pods /plant Seed yleld /plant

EGR 20.382 0.538 3.221 2.149 0.813
EGR in mean (C1) 0.210 0.091 0.015 0.092 0.098
EGR in mean'(C2) 0.185 0.090 0.014 0.089 0.092
Realized gain (%)

C1 (base pop.) 21.832 5.357 1.896 4.000 6.208

C1 (check var.). -19.818 18.000 -0.271 17.588 17.726

C2 (base pop.) 38.143 7.143 3.190 7.556 10.962

C2 (check var.) -8.083 20.000 0.995 21.608 22,995
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Table 14: Expected genetic response (EGR), expected genetic response in mean for cycle 1 (C1) and cycle 2 (C2), and reslized gain (%)
for C1 and C2, calculated from the combined data over two seasons for the studied traits of balady minia ecotype.

Frash leafy yield and its components

Plant weight Leaves weight/pant No. leaves/plant Net leaves weight Fresh leafy yleld
1"Cut 2™cut 1"cut  2Cut  1"Cut 2™Cut 1"Cut 2™Cut 1"Cut 2™Cut Totalyleld

EGR 12.143 14.885 5.658 6.996 5.307 4.082 6.564 4.641 0.305 1.628 1.859
EGR in mean (C1) 0.214 0.197 0.213 0.195 0.237 0.185 0.140 0.098 0.163 0.291 0.308
EGR in mean (C2) 0.203 0.178 0.183 0.178 0.217 0.150 0.127 0.097 0.137 0.297 0.241
Realized gain (%)

C1 (base pop.) 6.763 20.283 27.919 39.279 30.994 20.388 19.888 15850 19.834 41174 . 33.782

C1(checkvar) -26.441 -19.521 -156826  -3.880 55.556 26.531 14620 19.492 -1.261 86.921  48.2689

C2 (base pop.) 12,509 32724 48582 53974 43275 32524 32118 16.142 42602 85845 70.824

C2 (checkvar.) -22.482 -11.197  -1.997 6.262 70.139 39.286  26.312 19.794 17.499 146.067 86.797

Seed yield and its components
Plant height No. branches/ plant  No. of seeds /pod  No. of pods /plant Seed yleld /plant

EGR 11.096 0.655 11.828 2.820 1.003
EGR in mean (C1) 0.084 0.121 0.058 0.121 0.138
EGR'in mean (C2) 0.079 0.109 0.057 0.109 _ 0.122
Reaiized gain (%)

C1 (base pop.) 13.253 14.894 4131 15.426 19.716

C1 (check var.) 1.075 8.000 -7.602 9.045 0.792

C2 (base pop.) 20.138 27.660 8.017 28.191 35.568

C2 (check var.) 7.220 20.000 -5.928 21.108 . 14139
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Table 15: Expected genetic response (EGR), expected genetic response in mean for cycle 1 (C1) and cycle 2 (C2), and tealized gain (%)
-for C1 and C2, calculated from the combined data over two seasons for the studied traits of batady bani sweef ecotype.

Fresh leafy yield and its components

Plant weight Leaves weight/pant No. leaves/plant Net leaves weight Fresh leafy yleld

1"Cut 2Cut  1"Cut  2™Cut 1"Cut 2™Cut 1"Cut 2"Cut 1"Cut 2"Cut" Total yleld
EGR - . 3831 2638 5152 10326 4817 4201 5213 0092 0243 0860  0.861

EGR Inmean (C1)  0.053 0.028 0.187 0.290 0285 0222 0.137 0.261 0.141 0234 0.158
EGR in mean (C2) 0.051 0.028 0.159 0.226 0.228 0.189 0.121 0.209 0130 0221 0.148
Realized gain (%)
C1 (base pop.) 4835 3.471 22272 48203 52252 41.045 16.841 44173 20.772 15273  16.957
C1 (check var.) -6.932 -1.320 -12.847 -4.817 17.361  -3.571 -7.200 -3.546 -9.564 87.236 31.831
C2 (base pop.) 8533 6.783 44,055  92.030 90.080 65672 32898 79.925 31.439 21933 24.823
C2 (checkvar.)  -2.427 1.820 2.916 22.505  46.528  13.285 5394 20372 -1.578 76.899  40.698

Seed yleld and its components

Plant height No. branches/ plant  No. of seeds /pod  No. of pods /plant Seed yleld /plant

EGR 22244 1.709 19.655 8.835 1.532
EGR in mean (C1) 0.168 0.219 0.105 0.218 0.160
EGR in mean (C2) 0.153 0.203 0.105 0.204 0.149
Realized gain (%)

C1 (base pop.) 33.132 11.429 0.484 11.388 12.197

C1 (check var.) 1.536 56.000 -15.475 57.286 33.380

C2 (base pop.) 46.224 20.000 0.646 19.217 20.126

C2 (check var.) 11.521 68.000 -15.339 668.342 42.808
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Table 16: Expected genetic response (EGR), expected genetic response in mean for cycle 1 (C1) and cycle 2 (C2), and realized gain (%)
for C1 and C2,calculated frorh the combined data over two seasons for the studied traits of balady isma'aellyia ecotype.

Fresh leafy yield and its components

Plant weight Leaves weight/pant  No. leaves/plant  Net leaves weight Fresh leafy yield
4 1"Cut 2¥Cut  1"Cut 2™Cut 1"Cut 2™Cut 1"Cut 2"Cut 1"Cut 2"Cut Totalyield
EGR 3.816 6.736 6.212 8.105 3504  3.591 6.562 7.160 0206 1.269 1332

EGR in mean (C1) 0.048 0.070 0.213 0.231 0.194 0.179 0.179 0.174 0.121 0.306 0.227
EGR in mean (C2) 0.048 0.066 0.177 0.204 0.177 0.163 0.155 0.163 0.108 0.282 0.208
Realized gain (%)
C1 (base pop.) 5.530 10.001 31.529 53.346 37.121 37.671 246844 38370 13.763 56.770 41.178
C1 (check var.) 3.050 1.852 -7.575 5.459 25694 2.551 -10.373 3548 -10.089 86.292 41.860
C2 (base pop.) 10.342 18.761 58.051 73.385 50.000 51.370 43245 48544 26.862 70.159 54.460
C2 (check var.) 7.749 8.111 11.062 19.240 37.500 12.755 3.002 10.362 0.263 102.202 55.208

Seed yield and its components

Plant height No. branches/ plant  No. of seeds /pod  No. of pods /plant Seed yield /plant

EGR 22.723 0.286 2.231 1.140 0.442
EGR in mean (C1) 0.164 0.056 0.010 0.056 0.080
EGR in mean (C2) 0.149 0.052 0.010 0.052 0.056
Realized gain (%) _

C1 (base pop.} 31.814 4.082 1.109 3.553 4.858

C1 (check var.) 6.605 2.000 -0.995 2513 1.766

C2 (base pop.) 44.919 12.245 1.571 11.168 13.193"

C2 (check var.) 17.204 10.000 -0.543 10.050 9.857
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