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Abstract

The effect of four hill distances 10,15,20 and 25 cm. which rep-
resented the four population densities 86 666, 57 777, 43 333 and 34
666 plants/fed. respectively, on yield and some agronomic characters of
three kenaf genotypes were studied. Experiments were conducted in
1995 and 1996 seasons at Ismaillia Agric. Exp. Station, Egypt. The re-
sults indicated that genotype S. 51/61-3 significantly surpassed the
other genotypes in number of capsules/plant, green stalk yield, seed
yield/plant and biological yield. It also produced fiber that recorded the
highest highest values with regard to all the technological traits studied
except fiber fineness, which was highest for cv. Giza 3. Narrow hill dis-
tance (10cm) resulted in lower yields per plant than 25 ¢m hill distance
for the three genotypes. Stem diameter was 1.499cm for the lowest
plant population and decreased to 0.987 cm for highest population. Re-
sults showed that kenaf sowing at density of 4333 plants/fed. using
15cm hill distance consistently produced greater green stalk yield as well
as seed yield per fed by 11.76 and 0.223 ton, respectively. Plants sown
at 10cm hill distance produced taller technical stem length with finer fi-
bers. The maximum of fiber yield/fed. was obtained from plants planted
at 15 cm hill distance (43333 plans/fed).

Correlation coefficient were computed between green stalk yield/
plant and each of total length, stem diameter, fiber yield/plant, fiber %,
length, fiber fineness and seed yield/plant. The results were significant
and positive in traits of total length, fiber yield and seed yield/plant, and
insignificant and insignificant and positive with regard to stem diameter.
On the other hand, correlation was negative and significant with fiber
fineness and negative and insignificat with fiber %.

INTRODUCTION

Kenaf (Hibiscus cannabinus L.) is a source of fiber and a potential pulp crop for
paper making and related uses. It can be grown under different climatic conditions
resulting in a wide range of yield. The fiber properties of kenaf enable it to be used
in nearly all applications where jute is now used and it can be spun and woven on
jute machinery. Kenaf in Egypt is cultivated in small areas. The main target of our
plant breeding program is to develop new strains which surpass the commercial cul-
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tivar. The present investigation is designed to compare kenaf yield, yield compo-
nents and quality of two promising strains (51/61-3 and 567/2-1) which were re-
leased by the Fiber Crops Res. Section, Field crops Res. Institute, A.R.C., Egypt;
with the commercial variety Giza 3 as affected by the hill distances in sandy soil.
Several investigators recorded differences in the stalk yields and other morphologi-
cal characters among some kenaf genotypes, Campbell and White (1982), in Mary-
land; Sij and Turner (1988) found significant differences, between two cultivars in
the stem yield and total plant height. Recently, Evans and Hang (1993) and Webber
(1993) noticed that kenaf cultivars differed in the yield and its components. Webber
and Bledsoe (1993) evaluated six kenaf cultivars and found that Guatemala 48 was
the tallest (187 c¢m) and produced the highest stem yield. With respect to fiber
yield, Bhattacharjee et al. (1987) found that H. cannabinnus cv., HC-585 and HC-
269 were superior to 4 other cvs, under study, in dry fiber yield. Bunpromma
(1992), recorded that cv. N.S. 2 produced the best fiber yields in Thailand.

Many investigators studied the effect of row spacing on kenaf yield and its
technological characters, Salih (1978) who revealed that the plant density at 500,
000 per hectar resulted in maximum yield. Bhangoo et al. (1986) also reached the
same above mentained result, by mean that the greater population density/ha. Was
more suitable for obtaining highest kenaf yield of stems. Vinent and Prieto
(1988)noticed that the fiber yield ton per hectar ranged from 1.67 to 3.5 ton/ha.
When kenaf plants cultivated at single and pair rows, while Nafees and Saha
(1993)who confirmed the last results and illustrated that fiber yield increased with
decreasing plant spacing which reached maximum magnitude at 10cm. Spacing.

MATERIALS AND METHODS

The effects of four hill distances (10, 15, 20 and 25cm.) which represented
the four densities (86.7, 57.8, 43.3 and 34.6 thousand plants/fed.) on the perfor-
mance of cvs. Giza 3., Strain 51/61-3 (hybried between Giza 3 cv. and S. 1/59-
108) and Strain 567/2-1 (hybried between Giza 3 cv. and S.4/59-10) were studied
in 1995 and 1996 seasons under sprinkler irrigation. in sandy soil at Ismailia Agric.
Exp. Station, Ismailia Governorate, Egypt. The experimental design was a split plot
with four replications. Genotypes (G) were main plots and hill distances (D) were
sub plots (7.2 m2). Kenaf seeds were sown in rows 3 m. long and 60 cm. apart.
There were four hill distances in each main plot, every hill was thinned after 30
days from sowing to two plants per hill then followed by recommended fertilization.
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The central two rows in each plot were harvested to determine seed, green stalk
and biological yields/fed. and fiber yield after retting. The seeds of genotypes under
study were obtained from Fiber Crops Research Section, A.R.C. The recommended
agricultural practices for kenaf were applied at proper time. At maturity, ten
guarded plant were taken from each plot to study the yield components i.e., plant
height, technical length, stem diameter, green stalk yield/plant, biological yield/
plant, No. of capsules/plant, seed yield/plant. Technological characters also were
recorded i.e., fiber length, fiber percentage, fiber yield/fed. and fiber fineness
which were determined according to Radwan and Momtaz (1966). The data were
statistically analyzed according to Snedcor and Cochran (1967). Combined analysis
was performed for each character over the two growingseasons as described by Le
Clerg et al. (1966). Simple correlation coefficients were computed between green
stalk yield per plant and each of total length, stem diameter, fiber yield/plant, fiber
%, fiber fineness, and seed yield/plant for the three genotypes under the four hill
distances. (Snedcor and Cochran, 1967)

RESULTS AND DISCUSSION
A. Effect of genotypes:

The response of kenaf yield, components and fiber quality of three kenaf geno-
types i.e. Giza 3 cv. in addition to the two promising strains 51/61-3 and 567/2-1
were investigated and the results are recorded in Table (1). These results showed
clearly that yield component characters differed among the different genotypes.
Promising strain 51/61-3 surpassed the other genotypes insignificantly with regard
to total length, technical length, and stem diameter. On the other hand, it signifi-
cantly outyielded them for the other component characters viz., green stalk yield/
plant as well as per feddan, no. of capsules/plant seed yield/plant as well as per
feddan. Giza 3 cv. outyielded strain 567/2 in total length, technical length and stem
diameter, but gave lower green stalk yield/plant as well as per faddan, number of
capsules per plant and seed yield per plant as well as per faddan. It could be conclud-
ed that these varietal differences reflect variability in gnetic constitution. Varietal
differences were obtained by El-Keredy et al. (1978), El-Kady (1980), Salih
(1981), Osman et al. (1982). Bhangoo et al. (1986), El-Kady et al. (1990), Di-
Candilo et al. (1992), Evans and Hang (1993), Webber (1993), Webber and Bledsoe
(1993), El-Kady and El-Sweify (1995). Results also showed that biological yield/
plant in as well as per feddan differed significantly, and the promising strain 51/
61-3 gave the maximum values for both traits, followed by strain 567/2-1 and
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Giza 3 if arranged in descending order. The productive potentiality of seed yield/fed.
reached about 2.02%, 2.25% and 2.11% for Giza 3, S.51/61-3 and S.567/2-1, re-
spectively. The promising strain 51/61-3 outyielded the other genotypes in fiber
yield by 122.41 kg./fed.

Fiber technology traits, responded significantly to varietal differences. Strain
51/61-3 was superior with regard to fiber length and fiber percentage. On the other
hand, strain 567/2-1 produced the finest fiber while $.51/61-3 gave the coarsest
fiber. It could be concluded that kenaf fiber quality depends on genetic make up of the
material under test which in turn interacts with environmental condition. These re-
sults are in agreement with those obtained by El-Kady ( 1980), Bhattacharjee et al.
(1987), El-Kady et al. (1990) and Bunpromma (1992).

B. Effect of hill distances:

Data presented in Table (2) indicate that the four hill distances 10, 15, 20 and
25 cm. significantly affected all tested traits viz, total length, technical length,
stem diameter, number of capsules/plant, green stalk yield per plant as well as per
fed., seed yield per plant and per feddan. Total length and technical length increased
with decreasing hill distance, while the stem diameter, number of capsules/plant
green and seed yields per plant were decreased. Kenaf plants achieved greater
height (294.08 cm) with 10cm. between hills which equals to 86.7 thousand plants/
fed. while the stem diameter was highest (1.499 cm) for 25 cm hill distance (about
34.7 thousand plants/fed.) and lowest (0.897 cm.) for the narrow hill distance (10
cm.) which meant the highest plant population (86.7 thousand plants/fed.) The same
finding was obtained by El-Keredy et al. (1978), Campbell and White (1982), Bhan-
.goo et al. (1986), and Amaducci et al. (1990). Results clearly showed that sowing
Kenaf at density of 43.3 thousand plants/fed.), using 15cm hill distance consistently
produced greater greater green stalk yield as well as seed yield per fed., than the
other three hill distances by 11.76 and 0.223 ton, respectively; which is in agree-
ment with Naffees and Shah (1993). Regarding biological yield/plant, plants sown at
25cm hill distance (the lowest density) gave the highest value (138.78) while the
maximum biological yield/fed. was obtained by sowing at 15 cm between hills (about
43.3 thousand plants/fed.). On the contrary, sowing at 25cm obtained the lowest bi-
ological yield/fed. (7.084 tons). The maximum of fiber yield per feddan was ob-
tained from plants sown at 15 cm. hill distance (43 333 plants/fed.). It could be
concluded that planting at 15 cm. produced the highest green yield per fed. with
about highest extracted fiber yield. Hill distances significantly affected all techno-
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logical characters as shown in Table (2). The highest mean values of fiber length and
fiber fineness obtained from 10 cm. hill distance were 188.66 cm. and 305.61 Nm.,
respectively, this may be due to narrow hill distance which produced taller technical
stem length with thinner stem diameter and thus produced finer fiber. These results
are in accordance with El-Keredy et al. (1978), Vinent and Prieto (1988), Vinent
and Prieto (1988), Amaducci et al. (1990), Bukhtiar et al. (1990) and Nafess and
Shah (1993).

C. Interaction Effects:

Data recorded in Table (3) indicated the effect of the interaction between gen-
otypes and hill distances (G X D) on Kenaf yield, yield components and technological
characters under study.The highest mean values which were obtained are presented
in the same table. Results showed that the effect of G X D interaction was significant
with regard to green stalk yield per plant as well as per fedd., seed yield per plant,
fiber percentage, fiber yield and fiber fineness with highest mean values of 130.61
gm., 12.36 ton, 16.63 gm., 14.82%, 171.80 kg and 371.46 Nm., respectively. On
the contrary, the other traits i.e., total length, technical length, stem diameter,
number of capsules/plant, seed yield/fed., biological yield per plant as well as per
fed. and fiber length were insignificantly affeced by (G X D) interaction. Data in
Table (3) showed that the highest mean values of stem diameter, green yield per
plant, biological yield per plant and fiber percentage reached 1.585 cm., 130.61
gm., 140.052 gm. and 14.82%, respectively. These averages were obtained by
planting the S. 51/61-3 seeds at 25 cm. hill distance.

D. Correlation coefficients between green stalk yield and kenaf
characters:

Correlation coefficient values (r) between green stalk yield/plant and the
seven kenaf characters viz., total length, stem diameer, fiber yield/plant, fiber
percentage, fiber length, fiber fineness and seed yield/plant for the genotypes in
each of four hill distances are presented in Table (4).

There are highly significant and positive relationships between kenaf green
yield/plant and each of total length, fiber yield/plant and seed yield/plat while the
(r) values were significant and negative with fiber fineness trait. Results also
showed insignificant and positive r estimates recorded with stem diameter and in-
significant negative correlation with fiber percentage for the three kenaf genotypes
under the four hill distances. Association between green stalk yield/plant and fiber
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Fig. 2. Effect of hill distance on stem diameter of kenaf plants.
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length was insignificant and negative except with Giza 3 cv. sown at 10 cm. between
hills which appeared only insignificant and negative, while r values were highely
significant and negative with highly insignificant and negative correlation coefficient
between hills. Similar trends were noticed from the results obtained by Naguib
(1965), Gad et al. (1976), Momtaz et al. (1977), El-Kady et al. (1990) and El-kady
and El-Sweify (1995).

It could be concluded that total length consider as a more kenaf remarkable
chracter for plant breeder which resulted in high yield of green stalk as well as
great fiber yield per plant. There by, total length trait must be taken under consid-
eration in plant breeding program.
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