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ABSTRACT

This study was conducted in the Experimental Nursery of the Ornamental
Horticulture Department, Faculty of Agriculture, Cairo University. Giza, during the two
successive seasons of 1999 and 2000, with the aim of investigating the effect of
manual and chemical pinching (using foliar kinetin application), as well as NPK and
biofertilization treatments, on growth, sepal production and chemical composition of
roselle (Hibiscus sabdariffa L. var. sabdariffa, cv. Sabahia 17, dark color).

Roselle (Hibiscus sabdariffa L.) plants were either: (1) left unpinched, (2)
pinched manually (twice: one month after planting, and one month later), or (3)
pinched chemically using foliar spray applications of kinetin at concentrations of 15,
30 or 45 ppm (3 applications, at 15 day intervals, starting 30 days from planting).
Also, the plants were supplied with NPK fertilization [using ammonium sulphate
(20.5% N) at 400 kglfed., calcium superphosphate (15.5% P20S) at 150 kglfed.. and
potassium sulphate (48% K20) at 50 kg/ fed.], or with biofertilization (alone or in
combination with NPK fertilization at 100% or 50% of the above rates). Plants
supplied with 100% NPK (with no biofertilization) were used as the control. In
treatments including biofertilization, the biofertilizer (a mixture of vermiculite and
Azotobacter chroococcum, at a concentration of 109 bacteria/g vermiculite) was
mixed with the seeds prior to planting at a rate 500 g biofertilizer1250 g seeds. In
addition, biofertilization was applied after planting as a liquid top dressing 3 times/
season (at 30 day intervals). The liquid inoculum consisted of a mixture of molasses
and Azotobacter chroococcum.

Among the different manual and chemical pinching treatments, application
of kinetin at 15 ppm gave the highest values for most of the studied growth and yield
characteristics (plant height, number of branches, leaves and fruits/plant, as well as
fresh and dry weights of leaves and sepals/plant). Kinetin at 15 ppm also increased
the leaf contents of total chlorophyll, carotenoids, total carbohydrates, N, P and K, as
well as the total acidity and anthocyanin contents of the sepals. Supplying the plants
with 100% NPK + biofertilization gave the highest values for number of branches,
leaves and fruits/plant, fresh and. dry weights of leaves/plant. the contents of total
carbohydrates, P and K in the leaves, as well as the anthocyanin content in the
sepals, compared to all other fertilization treatments. However, using 50% NPK +
biofertilization gave the. highest fresh and dry weights of sepals/plant, and
insignificantly increased the number of "ranches/plant, compared to those formed on
plants fertilized with 100% NPK alone (control plants), Le. biofertilization reduced the
need for chemical NPK fertilization (for branching and sepals production) by at least
50%. Fertilization with 50% NPK + biofertilization also gave the highest contents of
total chlorophyll and N in the leaves. as well as the highest total acidity and total
soluble solids contents in the sepals. Moreover, combining kinetin at 15 ppm with
application of 50% NPK + biofertilization gave the best results, in terms of number of
branches and fruits/plant, fresh and dry weights of sepals/plant, the total
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carbohydrates content in leaves, as well as the content of total soluble solids in the
sepals, compared to any other combination of pinching and fertilization treatments.
Keywords: Azotobacter chroococcum, biofertilization, cytokinin, fertilization, Hibiscus

sabdariffa, kinetin, NPK, pinching, roselle.

INTRODUCTION

Hibiscus sabdariffa, l. (roselle, Jamaica sorrel, red sorrel, karkade) is
one of the most important plants of the Malvaceae famify. Roselle is grown
mainly for its edible acid red fleshy calyces and involucres. The calyx is used
in drinks and for making jelly [Bailey (1951), Everett (1981) and AI-Wandawi

. et al. (1984)]. The fleshy sepals contain pigments (especially anthocyanin), a
mixture of organic acids (malic, citric, hibiscic,and tartaric acid), and has
antibacterial, antifungal and diuretic activities [Khafaga and Koch (1980),
Caceres et al. (1987)]. Roselle has an acid tonic taste, and is well tolerated by
patients with fever (Ahmed et al. 1998). The sour tea (made of roselle sepals)
was found to reduce hypertension (Faraji and Tarkhani, 1999). The soft drink
of Hibiscus sabdariffa was studied for antioxidant activivity (Jong et al., 2000).
Ethanol extracts (80 %) of roselle flowers have been used for antimutagenic
and chemopreventive activity. In the Salmonella mutation assay, the extract
(12.5 mgl plate) reduced about 60-90% of the mutagenecity induced by
several chemicals (Chewonarian et al., 1999). Moreover, protocatechuic acid
(PCA), a phenolic compound isolated from dried flowers of H. sabdariffa, is
known to have antioxidant and antitumour promotion effects (Tsuihwa et aI.,
2000).

In a plant like roselle, promotion of branching may result in an
increase in the number of flowers and, consequently, an increase in the yield
of sepals. This can be achieved by manual removal of the apical bud (manual
pinching). In fact, manual pinching was proved to be effective in increasing
the number of branches and flowers, as well as increasing fruit weight and
sepal weight in Hibiscus sabdariffa plants [Khafaga et al. (1980), and Omer et
al. (1997)]. However, manual pinching is not a practical procedure in
commercial production fields. Foliar application of chemicals (such as
cytokinins), which is a relatively easier and simpler practice, may replace
manual pinching as a method for promoting branching. It has been reported
that the application of cytokinins to the buds of intact plants forces them to
grow out (Sachs and Thimann, 1964). Cytokinins (such as BA and kinetin)
have been found to promote branching and increase yields of several
important crops [Zayed et al. (1985) on Hibiscus sabdariffa, Runkova (1985)
on Helenium, Phlox, Dahlia and Calendula plants, Hedin et al. (1988) and
Sawan et al. (2000) on cotton, and Ibrahim and Tarraf (2000) on Foeniculum
VUlgare].

Chemical fertilization is another important cultural practice that has a
considerable influence on growth, yield and chemical composition of different
crops, including Hibiscus sabdariffa (Selim et al., 1993). However, organically­
grown agricultural products are considered to be healthier, and cause less
risk to the environment, since their tissues'contain lower levels of chemical
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