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Abstract

Two field experiments were carried out at El-Gemmiza Agric.
Res. Station, Gharbia Governorate, A.R.C., Egypt during the two
successive seasons, 2005 and 2006, to study the variability and
covariability for green stalk weight, fiber weight and their related
characters through evaluation of fourteen kenaf genotypes in a
randomized complete biock design with three replications.

The collected data indicated that, local strain 105/2 gave the
highest mean for each of green stalk yield per fed, fiber yield per
fed, green stalk weight per plant, plant height, technical stem
length, fiber length, fiber weight per plant, fiber percentage,
fruiting zone length, stem diameter and seed weight per plant.
While, the maximum seed yield per fed was recorded by S.96/20.

Mean squares due to genotypes were highly significant for
all characters, revealing the variability existed among these
genotypes, resulted in increasing the chance to select high yielding
potential genotypes for all characters. The genotype x year
variance (o’gy) was less than the genotypic variance (c?g) for all
characters except fiber percentage, indicating that most of
variability in most studied characters was mainly controlled by
genetic factors with less influence by environmental factors. This
mean that improvement of these traits could be achieved by direct
selection. .

The narrow range between phenotypic (PCV) and genotypic
(GCV) coefficient of variability gave almost similar values, for plant
height and technical stem length. Reflected the importance of
selection for these traits (plant height and technical stem length),
which also gave high heritability estimates.

Phenotypic (r,) and genotypic (ry) correlation coefficients
concluded that plant height, technical stem length, fiber length,
green weight per plant and fiber percentage are the major
components contributing to fiber weight per plant. Therefore,
selection for these traits will improve the fiber yield (weight) in
kenaf.

Key words: Kenaf, variability, phenotypic and genotypic
correlation. '

INTRODUCTION

Kenaf (Hibiscus cannabinus) is often touted as being a new crop, but in fact it
is an ancient crop, having been domesticated in sub-Sahara in Africa more than 6000
years BC. Kenaf has been grown as a commercial crop in India for about 100 years
and in other areas of Asia and in Africa, the Near East, and Latin America for a shorter

time. In Egypt, Kenaf is cultivated to produce bast fiber, which used alone or mixed
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with jute fiber to manufacture bags, twine, ropes and other products. It would be
expected as a raw material to be an alternative to wood fiber in pulp and paper
industry. Moreover, kenaf seeds contains similar oil to that extracted from cotton
seeds but free from gossypol (poison material) as edible for human.

Many investigators studied the differences between kenaf genotypes e.g.,
Osman and Momtaz, 1982, Xiao et al, 1993, Webber,1993, El-Kady and El-
Sweify,1995 and Abd Ei-Dayem, 2001. Also, the interrelationships between fiber yield
or seed yield and agronomic characters were studied by several investigators (Mourad
et al., 1987, EI-Shimy et al/, 1990, Bunpromma,1992, El-Farouk and El-Sweify,1998).
On the other hand, the estimation of some genetic parameters in kenaf is limited.
Subramanyam et &/, (1995) studying the heritability in eight kenaf hybrids. They
found that, fiber weight per plant and green plant weight showed high heritability,
indicating that selection in early generations would be effective. Abd El-Dayem (2001)
found that heritability ratios in broad sense were high in all traits studied.

Before beginning any breeding program, thorough knowledge of the nature
and magnitude of genetic variability and the extent of association between yield and
yield components is essential. Similarly, phenotypic and genotypic variance as well as
heritability estimates for fiber yield and its related characters and associations
between fiber yield and other related characters are considered basic information for
designing a successful breeding program to improve fiber yield in kenaf.” According to
Burton (1952) the genotypic coefficient of variability together with heritability estimate
would give the best indication of the amount of genetic advance to be expected from
selection.

Therefore, the present investigation aimed to study the phenotypic and
genotypic variability as well as heritability in broad sense for green stalk yield, fiber
yield and their related characters in fourteen kenaf genotypes. These parameters were
used to select the best kenaf genotypes to be released as cultivars or. to be

incorporated in breeding program to select high yielding potential cultivars.

MATERIALS AND METHODS

Two field experiments were carried out at EI-Gemmiza Agric. Res. Station,
Gharbia Governorate, A.R.C., Egypt during the two successive seasons, 2005 and
2006, to study the variability and covariability of fourteen kenaf genotypes concerning
green stalk yield, fiber yield and their related characters. These genotypes included
one commercial cultivar (Giza3), ten promising strains and three imported varieties
(Cuba, New Indian and Tianning). Pedigree, origin and released year of the fourteen
kenaf genotypes used partially described in Table 1.



ABO-KAIED, H.M.H. AND T.A. ABUO ZAID 587

Table 1. Identification of 14 kenaf genotypes used, pedigree, origin, generation and
year released.

Genotypes Pedigree Origin vear
released
1- Giza 3 Selected from farmer fields Local cultivar 1961
2-5.8 Selected from H.106 (G.5 x 77/68-1) Advanced strain 1993
3-5.38 Giza 3 x 4/59-27 v owwomoww 1976
4-5.40 4/59-28 x 18/64 omon o 1976
5- 5.96/20 Giza 3 x 17/64-2 onowmoroww 2002
6- S5.103/4 Giza 4 x 5.77/68-1 nomowow o 1995
7- 5.105/2 Giza 5 x 5.87/68-1 vomow o 1994
8- 5.108/9 Giza 3 x S5.127/130 o owwowoww 1996
9- S.116 S.4/59 x 5.29/1451 vowoww o 1998
10-H.119 Selected from H.119 (G.4 x 16/63-2) v oww oo 2000
11-5.158/4/2/5 S.105/1 x 1.29 vonowwowoww 1996
12-Cuba Selected from 1. 4/29-26 Cuba 1959
13-New Indian Selected from I. New Indian India 1996
14-Tianning Introduction from Nigeria Nigeria 1995

* Year released, selected or introduced.

In two successive seasons, 2005 and 2006, the 14 kenaf genotypes were
evaluated in a randomized complete block design with three replications at El-
Gemmiza Agric. Res. Station, Gharbia Governorate, A.R.C., Egypt. The soil type was
clay loam with organic matter of 2.03 and 2.07 %, available nitrogen 23.95 and 25.90
ppm, CaCO; of 1.59 and 1.55% and pH value of 7.95 and 7.83 in the first and second
seasons, respectively. Sowing date was the first week of May in both seasons, the
plot size was 3 meters length and 2 meters width (1/700 fed) and consisted of 4 rows,
50 cm apart and the distance between hills was20 ¢cm. Thinning to two plants / hill
was performed four weeks after sowing. The recommended cultural practices for
kenaf production were applied. At maturity stage, five random guarded plants from
each plot were taken to score the following traits:

(1) Green stalk yield (ton)/fed, (2) Fiber yield (kg) / fed, (3) Seed yield (Kg)/fed (the
three characters previously mentioned were calculated from yield per plot), (4) Green
weight (g)/plant, as weight in grams of kenaf stalk plant after 48 hours from
harvesting, (5) Plant height (cm), measured as the distance from the two cotyledonary
nodes up to uppermost capsule, (6) Technical stem length in cm, measured as the
distance from the two cotyledonary nodes to the first apical branch, (7) Fiber length
(cm), (8) Fiber weight (g) / plant, as the weight in grams of the air-dried fibers
extracted from retted green stalk of kenaf plant, (9) Fiber percentage = (fiber
weight/plant x 100 + green weight/plant), (10) Fruiting zone length in ¢cm, measured
as the distance from the first apical branch to uppermost capsule, (11) Stem diameter
in cm, at the middle part of technical stem length and (12) Seed weight (g)/plant.

The data obtained for each season were subjected to analysis of variance
(Gomez and Gomez, 1984), therefore homogeneity test (Bartlett, test) was performed
for error terms of each season. Error terms were homogeneous enabling combined
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analysis of variance over environments (years). Genotypic (V,), environmental (Ve),
their interaction (Vq.) and phenotypic (V,) variances, as well as phenotypic (PCV) and
genotypic (GCV) coefficients of variation, heritability in broad sense (H,.) and
phenotypic (r,) and genetic (ry) correlation coefficients were calculated according to
Johnson et al., (1955) as follows:

Sov df | MS Expected MS | E. Cov. Of cross product
Environments(years) | 1

Rep./Environments 4

Genotypes (G) 13 | ™M, o% + 3o’gy + 66%g Ge12 + 30gy12 + 6 Gg12
G x Environments 13 | M, o’ + 3c°qy Ge12 + 30gy 12

Error 52 | My c’e Ge 12

Where: (1)o’%e, o’gy and o’g denoted environmental, genotypic x
environmental and genotypic variances, respectively. (2) ce 12, 64y 12 and oq 1, are the
corresponding covariance components for the characters,1 and 2.

For the above table the following estimates were calculated:
o, = phenotypic variance among the variety means = M1/(2 « 3)
ri2s = phenotypic correlation between characters 1 and 2 = 6 15, /(6 15+ © 2p)
F2g = genotypic correlation = ¢ 14 /(0 19+ 6 5)

RESULTS AND DISCUSSION
1- Variability
1-1- Mean performance:

Mean performance for green stalk yield, fiber yield and seed yield per fed as
well as per plant and their related characters of fourteen kenaf genotypes averaged
over two environments (years) are presented in Table (2). The local strain 105/2 gave
the highest means for each of green stalk yield/fed (20.708 ton), fiber yield/fed (1.433
ton), green stalk weight/plant (669.523 g), plant height (413.232 ¢m), technical stem
length (295.692 cm), fiber length (292.168 cm), fiber weight / plant (44.392 g), fiber
percentage (6.63%), fruiting zone length (117.540 ¢m), stem diameter (2.027 cm)
and seed weight/plant (7.342 g). While, the maximum seed yield/fed was recorded by
S.96/20 (138.697 kg). On the other hand, the second highest means were recorded by
each of the introduced variety Cuba for green stalk yield/fed and S.96/20 for fiber
yield/fed. The introduced variety New Indian was followed by Cuba for seed yield/fed,
Giza 3 for green stalk weight/plant, S.8 for each of plant height, fruiting zone length
and stem diameter, 5.96/20 for each of technical length, fiber weight/plant, fiber
percentage and seed weight/plant. In general, the local strain 105/2 was superior than
the commercial cultivar Giza 3 for most important characters, green stalk yield/fed,
fiber yield/fed, technical length and fiber percentage by 13.82%, 36.35%, 12.59% and
19.68%, respectively. On the other hand, S.96/20 was superior than Giza 3 in both of
seed vyield/fed and fiber percentage by 15.81% and 24.37%, respectively. But the

minimum mean values were obtained by S.40 for most characters under study. These
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results indicated that, S.105/2 was the best genotype for most traits studied and
should be subjected to further test in other locations before releasing as a new
commercial kenaf cultivar_for the aforementioned characters and/or to be incorporated
as breeding stock in kenaf program aiming at producing high yielding lines.

Several investigators found differences among kenaf genotypes such as
Osman and Momtaz, 1982, El-Kady and El-Sweify,1995 and Abd Ei-Dayem, 2001.

2- Genetic parameters

Mean square values, variance components estimates, phenotypic (PCV) and
genotypic (GCV) coefficient of variability and broad sense heritability (H%) for nine
characters due to fourteen kenaf genotypes are presented in Table (3). Mean squares
due to genotypes were highly significant for green stalk weight, fiber weight and their
related characters, indicating that these varietal differences between kenaf genotypes
are mainly due to the differences in genetic make up of studied genotypes, which
reflected on yield and yield components. Also, the variability existed among these
genotypes, would increase the chance to select high yielding potential genotypes for
green stalk weight and fiber weight. Such variability among different kenaf genotypes
in green stalk weight and fiber weight was also reported by Osman and Momtaz, 1982,
El-Kady and El-Sweify,1995, Abd El-Dayem, 2001 and Abo-Kaied, 2007.

The mean squares of Genotypes x Years interaction were significant for all
characters except fiber percentage, fruiting zone length and stem diameter which
were highly significant. Also, results indicated that magnitudes of mean squares due to
genotypes for all characters studied were larger than mean squares due to G x Y
interaction, which mean that most of variability in these characters were mainly
controlled by genetic factors with less influence by environmental factors. This mean
that improvement of these traits could be achieved by selection. Response to selection
for quantitative traits is directly proportional to the function of its heritability, selection
intensity and phenotypic variance. Heritability estimates enable the plant breeder to
recognize the genetic differences among the traits and the genetic variance indicated
the potential fpr the improvement of particular trait (Jarwar et a/, 1998).

Estimates of the variance components and heritability among fourteen kenaf
genotypes for green stalk weight, fiber weight and their related characters are shown
in Table (3). The genotype x years variance (o’gy) was less than the genotypic
variance (a’g) for all characters except fiber percentage. These results supported the
previously mentioned conclusion, that the biased influence by years was small,
concerning beneficial selection for most yield components. Variability among kenaf
genotypes, estimated by PCV and GCV, reached maximum values of PCV for fruiting
zone length (37.814) followed by seed weight/plant (32.117), fiber weight/plant
(28.813) and green weight / plant (22.784). The high values of GCV were obtained for
these traits, indicated the possibility to achieve further improvement by selection. The
observed narrow range between PCV and GCV, which gave almost nearly similar
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values, for plant height and technical length reflect the importance of selection for
these traits (plant height and technical length) which also, gave high heritability
estimates. This conclusion may be supported by evidences that yield component traits
are genetically controlled. These results indicated the possibility of using these yield
component traits in selection index technique which gave more weight for plant height
that had high heritability ratio (98.89%) followed by fiber weight/plant (96.38%) and
technical length (92.25%). On the other hand, wide ranges were observed between
PCV and GCV with moderate or low heritability for fiber percentage (PCV=7.063,
GCV=4.722 and H=44.70%) and stem diameter (PCV=13.054, GCV=10.552 and
H=65.34%). These results are in harmony with that reported by Abd El-Dayem
(2001).

2- Correlation studies:

Phenotypic (r,) and genotypic (ry) correlation coefficients among green stalk
weight, fiber weight/ plant and their related characters of fourteen kenaf genotypes
based on data of two seasons (2005 and 2006) are shown in Table 4. Green stalk
weight exhibited significant positive correlation with all characters studied except fiber
percentage. Also, fiber weight/plant exhibited significant positive correlation with each
of green weight/plant, plant height, fiber length and fiber percentage. These results,
indicated that maximization of fiber weight/plant may be obtained' via selection for
these traits. Moreover, significant association was obtained between the two
components, plant height and technical stem length (rp=0.883, rg=0.783 ) and also
between fiber length and fiber percentage (rp=0.644, rg=0.773 ). These resuits
indicated that plant height, technical stem length, fiber length and fiber percentage
are the main components for fiher weight/plant. These results are in agreement with
those obtained by Mourad et a/,1987, EI-Shimy et a/,1990, Bunpromma,1992, El-
Farouk and El-Sweify,1998 and Abo-Kaied, 2007.

On the other hand, phenotypic correlation coefficients between fiber
weight/plant and fruiting zone length, stem diameter and seed weight / plant values
were significant, while their respective genotypic correlations were negative. These
findings may be partially supported by low or moderate heritability estimates obtained
and gap discrepancy between the phenotypic (PCV) and genotypic (GCV) coefficients
of variability for the two traits involved, fruiting zone length (H=83.23%, PCV=37.814,
GVC=34.517) and stem diameter (H=65.34, PCV=13.054, GCV=10.552) Table4.

In general, it can be concluded that plant height, technical stem length, fiber
length, green weight/plant and fiber percentage are the major components
contributing to fiber weight/plant. Therefore, selection for these traits will improve
fiber yield (weight) in kenaf.



Table 2. Mean values for green stalk, fiber and seed yields per fed as well as per plant and their related traits of 14 kenaf genotypes (combined
over two seasons, 2005 and 2006).
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1- Giza 3 18.193 bc 1.051 cd 119.760 bc 460.703 b 326.093d| 262.635cd 255.477 bc 25510 ¢ 5.540 de 63.458 cd 1.760 cd 4.445 d
2-S.8 17.913 bc 1.117 bc 98.448 e 424.012c¢d 371.343 248.997 de | 242.915c-e 25302 ¢ 5.982b-d | 122.346 a 1.942 ab 3.888 ¢
3-5.38 14.964 ef 0.846 f 81.208 fg 344.173f-h | 293.807 f | 234.358 e-g 227.450 ef 18.628 f-h 5.415e 59.449 cd 1.415¢ 3.198 f
4-5.40 12.454 h 0.742 g 77.092 gh 299.423 i 208.588 i 170.225 i 166.670 h 17.030 h 5.728 c-e 38.363 e 1412g¢ 2.570¢
5-5.96/20 16.547 d 1.185b 138.697 a 401.452 d 334.458 278.593 b 270967 b 27.667 b 6.890 a 55.865 d 1.868 bc 6.113 b
6- S.103/4 15.408 e 0.993 de 110.558 d 373.610e 338.998 272.518 bc 265.082 b 23.107 d 6.178 b 66.480 ¢ 1.715 de 4.950 ¢
7- S5.105/2 20.708 a 1433 a 122.357 bc 669.523 a 413.232 295.692 a 292.168 a 44.392 a 6.630 a 117.540 a 2.027 a 7.342 a
8- 5.108/9 13.602 g 0.787 g 86.632 f 331.378 gh 283.737 224.602 f-h 216.225fg 18.342 gh 5.542 de 59.135 cd 1.420 ¢ 3.397f
9-S.116 17.241 ¢ 1.059 ¢ 73.160 h 438.452 be 307.717 220.893 gh 215.878 fg 25.785 ¢ 5.907 b-d 86.824 b 1.675 de 2.523 ¢
10-H.119 15.609 de 0.928 ef 85.370 fg 358.700 ef 272.102 213.682 h 208.357 g 20.440 ef 5.685 c-e | 58.420 cd 1.345¢ 2.710¢g
11-5.158/4/2/5 13.734 f 0.819fg 116.128 cd 329.510 hi 271.605 | 234.413 e-g 227.122 ef 18.805 f-h | 5.717 c-e 37.192 e 1.678 de 4.582 cd
12-Cuba 18.399 b 1.153b 126.653 b 410.772 d 334.850 275.658 bc 268.275b 24.655 ¢ 6.005 bc 59.192 cd 1.742 cd 4,907 ¢
13-New Indian 15.778 de 0.974 de 138.287 a 367.925 ef 319.513 261.888 cd 253.460 bc 21.782 de | 5.925b-d | 57.625 cd 1.582 ef 4.865 ¢
14-Tianning 15.281 e 0.899 ef | 118.458 b-d | 356.327 e-g | 294.037f | 238.642 ef 230.357 d-f | 20.120e-g 5.657 c-e 55.395 d 1.458 f 4.693 cd
* fad = 0.42 ha ‘

Means identified by the same letter are not significantly different at 0.05 level of probability according to FLSD.
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Table 3. Mean square values, variance components estimates, phenotypic (PCV) and genotypic (GCV) coefficients of variability and broad

sense heritability (H%) for 9 characters of 14 kenaf genotypes based on data of two seasons (2005 and 2006).

Combined ANOVA

Variance components and some genetic parameters

g o

g o s

=3 x 2

2 E = o 2
Characters G %9 3 o’ph 0%g gy o% H% PCV% GCV%

= L

& **

£
Green weight / plant (g) 49230.706** 1491,235* 743.936 8205.118 7956.579 249,100 743.936 96.97 22.784 22.436
Plant height (cm) 14385.277** 160.235* 79.020 2397.546 2370.840 27.072 79.020 98.89 15.686 15.599
Technical stem length (cm) 6388.655** 495.360* 243.434 1064.776 982.216 83.975 243.434 92.25 13.308 12.782
Fiber length {(cm) 6209.108** 1095.360* 345.567 1034.851 852.291 249.931 345.567 82.36 13.482 12.236
Fiber weight / plant (g) 279.386** 10.117* 4.495 46.564 44,878 1.874 4.495 96.38 28.813 28.287
Fiber percentage (%) 1.047** 0.579** 0.220 0.175 0.078 0.120 0.220 44.70 7.063 4.722
Fruiting zone length (cm) 3845.497** 641.462** 121.217 640.916 534.006 173.415 121.217 83.32 37814 34.517
Stem diameter (cm) 0.277** 0.096%* 0.023 0.046 0.030 0.024 0.023 65.34 13.054 10.552
Seed weight / plant (g) 11.438** 0.438* 0.184 1.906 1.833 0.085 0.184 96.17 432.117 31.496

* ** = Indicate significance at the 0.05 and 0.01 levels of probability, respectively.

# =Values designated the corresponding degrees of freedom .
a’ph, a%g, a%gy, ae, phenotypic, genotypic, genotype x year plot error variances, respectively.
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Table 4. Phenotypic (rp) and genotypic (rg) correlation coefficients among green stalk weight, fiber weight per plant and their components of 14

kenaf genotypes based on data of two seasons (2005 and 2006).

Characters 1 2 3 4 5 6 7 8
1-Green stalk weight / plant (g)
E 33
2-Plant height (cm) :: 822;
% E 3+ 3
3-Technical stem length (cm) :Z gg;; 8322
, p |0.678* 0.896%* 0.998%*
4-Fiber length (cm) rg 0.568 0.784 0.817
. . m [0.978% 0.832%* 0.687* 0.719*
>Fiber weight/plant (9) rg 0.778 0.573 0.765 0.817
_ . p [0.556 0.613* 0.626* 0.644* 0.713%*
| 6-Fiber percentage (%) g |0.442 0.547 0.743 0.773 0.817
-Fruiting zone length (cm) p J0.755%* 0.796%* 0.419 0.445 0.723* [0.379
9 9 rg |o.561 0.528 0.347 0.347 -0.274  |-0.101
. m [0.750%* 0.841%* 0.745* 0.764%* 0.793** (0.726* |0.667*
Stem diamet
8-Stem diameter (cm) rq lo.713 0.702 0.333 0.301 -0.507  |-0.249  |0.703
o-Seed weight/plant (q) p [0.646% 0.727% 0.869%* 0.874%* 0.731x [0.737%* |0.287 |[0.713*
gnt/plant (g g Jo.307 0.476 0.297 0.489 0.187 |0.387  lo.608  [0.638

* **=Indicate significance at the 0.05 and 0.01 levels of probability, respectively.

Qlvz onay "v'L ANV "H'W'H ‘G3Ivi-0av

£65



594

10.

11.

12.

13.

14.

15,

ESTIMATION OF SOME GENETIC PARAMETERS FOR YIELD AND YIELD
COMPONENTS IN KENAF (HIBISCUS CANNABINUSL.)

REFERENCES

Abd El-Dayem, M. A. 2001. Evaluation of some kenaf genotypes under sandy soil
and sprinkler irregation. Annals Of Agric. Sc. Moshtohor. Vol 39: 847-856.
Abo-Kaied, H.M.H. 2007.. Combining ability and gene action for yield and yield
components in kenaf (Hibiscus cannabinus L.). Egypt. J. Agric. Res., (in press).
Bunpromma, K. 1992. Improvement of kenaf production in northeast Thailand.
Khonkaen-Agric.J. 20(6): 311-317.

Burton, G.W. 1952. Quantitative inheritance in grasses. Proc. 6™ Interl. Grassland
Cong. 1: 277-283.

El-Farouk, M. and A.H.H. El-Sweify. 1998. Effect of hill distances on some kenaf
genotypes and their relation to yield. Egypt J.Agric.Res.,76 4:1549 — 1563.

El-Kady, E.A.F and A.H.H. El-Sweify. 1995. Evaluation of some kenaf genotypes in
relation to yield components and chemical composition of seeds. Egypt. 1. Appl.
Sci 10(6): 297-305.

El-Shimy, G.H., S.M. Gaafar and A.M. Hella. 1990. Morphological and anatomical
studies in some kenaf cultivars. Egypt. J. Appl. Sci. 5(7): 585-600.

Gomez, K.A. and A.A. Gomez. 1984. Statistical Procedures for Agricultural
Research. 2™ Ed., John Wiley and Sons, NY. USA.

Jarwar, A.D., A. Hameed Ansari and M.I. Lashari. 1998. Genetic analysis of some
quantitative characters in sesame (Sesamum indicum L.). Sesame and Safflower
Newsletter, 13:43-48.

Johnson, H.W., H.F. Robinson and R.E. Comstock. 1955. Estimates of genetic and
environmental variability in soybeans. Agron.].47: 314-318.

Mourad, N.K.M., A. I. Sahsah. and G.H. EI-Shimy. 1987. Studies on correlation and
path coefficient analysis of components of fiber and seed yield in kenaf (Hibiscus
cannabinus L.). Minufiya J. Agric. Res. 12: 89-104.

Osman, R. and A. Momtaz. 1982. A comparative study of oil content, fatty acid
composition and agronomic characters of five kenaf cultivars. Agric Res. Rev.
60(8). 127-139.

Subramanyam, D., P.V. Rama Kumar, B. Krishnamurthy and S. Ismia 1995.
Heritability and correlation studies in kenaf. Indian j.Genet., 55 (3):279-282.
Webber,C.L. 1993.Yield components of five kenaf cultivars. Agron. J. 85(3): 533-
535.

Xiao, A.P., X.L. Tian, and J. Leng. 1993. Analysis of kenaf seed composition. Bast
fiber Res. Inst. CAAS, Yuanjiang, China’s Fiber Crops 15(3): 16-17.



ABO-KAIED, H.M.H. AND T.A. ABUQ ZAID 595

D) (4 s s ) semnall A8 o) il ) g i
s ariadlae 4k - IREPR SN Aheas G

5l = duel )l Zpanll S o = dulind] Juolaod Spes

Aol gl ey Yoo Yerd aape A il a0 cae)
anar Gl Lad dall e Wy WS e Jag )l sl by . jeae © dadl o %5 el
A8 g g ) e ey A s ) ALYY Legta Sy WY 5 emalY Bl
zlaolh Onm AR Al I ¢ (a8 ) (8 Cu gl a2y s suslall o)
fh Lo il pal Sy ¢ 310 g g alall Ll Y1 Jalas o] cleall
Gad [ 5imaY) Gl Jy aaad af el cabael Y)Y 0 AL o ) ol s
ooy Jmedl) Johally S Johally ¢ @l [ ud¥) Glaall 555 18 [ LYY Jgeana s
O Bl Hais Ay el Akl J gk s L A sl dguall 5 il [ Y @5 el
SO s Jsane Jeb Y /AT DL clan Ly L il /s
s ol Jall an liall S Ay ginall Ale D) 280 50 Sl aaen ekl LS
. liall 03gd e 4 peana 308 @il (Sl QY] daa i e 2
O Al Aealisall o JB IS SN cplal b (o%gy) delil cplal A Gealadl Sl
QB 5l ae Al )5 el s dakins 6 Sl ciliiall odgd cplal) akina of () iy las . calial)
ol il QLAY Al 5y LYY Jpand Cpreatll BSOSy 1aa s L Akl el ey
Lalaall
il Jhall 5 A Jhall clinal sl 5 5 allall CDaY) alee o il of LS
o Ofbeall il Dueal (S Jladll Jshally S Jhall sdeal Al )l ds 0 SIS
. s
OS5 GV Jslas Jadll Jgdall s S Jglall of (318l 5 (s palall s V1 it < s
[ GV Jsane b Aatlise Sl aal e pied G A gl Al 5 3Ll e
D G U seane (g G (g clbaall o3gd ATV (6 Q1Y el





