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Fig. 1- Path analysis of sepalsyield and its componentsin roselle under effects of chemical and bio-fertilizers and their

integrated during growing season 2012 and 2013
* and**: are significant at 0.05 and 0.01 probability levels, and ™ is not significant.
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Table 5- Stepwise regression between Sepalsyield and yield components and vegetative growth char actistics of roselle under
the effects of chemical and bio-fertilizers and combination of them during growing season 2012 and 2013

M odel Joe R*  C(p) F
Sepalsyield = 67.39 + 15.97 Calyx No. 97.72 4339 51491
Sepals yield = -45.63 + 0.66 Fresh weight of vegetative + 10.82 Calyx No. 99.39 6.26 30.19"
Sepalsyield = -56.44 + 0.73 Fresh weight of vegetative — 1.95 Roots fresh weight + 12.06  99.54 4.90  3.09™
Calyx No.
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* and**: are significant at 0.05 and 0.01 probability levels, and ns: is not significant.
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I ntroduction

Roselle (Hibiscus sabdariffa L.) is a subtropical medicinal plant and belongs to the family Malvaceae, that its
sepals have medicinal properties and culinary uses. Increasing the cost of production of fertilizers, soil and
water pollution caused by chemical substances and reducing the quality of agricultural production causes
environmental problems. In recent years, bio-fertilizers as an alternative option for chemica fertilizers to
increase crop production and soil fertility in sustainable agriculture have been raised. Hassan (2009) in the study
of the effect of Easterna biofert and bacteria inoculation as bio-fertilizers under graded levels of chemical
fertilizers on growth characters, yield component and chemical constituents of H. sabdariffa - showed that using
Easterna biofert or bacteria inoculation separately or combined with chemical fertilizers significantly improved
growth characters and increased sepal yield of roselle plant compared to control treatment in two experimental
seasons. The best treatment in this respect was bacteria inoculation+1/2 recommended dose of chemical
fertilizers. Otherwise, there were no significant difference in this concern between this treatment and the full
recommended dose of chemical fertilizers. By applying this treatment, we can save half quantity of chemical
fertilizers used and obtain high quality product. The present study was designed to investigate the effect of bio-
fertilizers in combination with different amounts of chemical fertilizers on growth characteristics, yield and yield
components of roselle sepals.

Material and Methods

This experiment was conducted as a randomized complete block design with three replications, at the
Research Station of Zabol University, during two growing seasons of 2011-2012 and 2012-2013. Treatments
were plant nutrition with NPK (220, 130 and 75 kg.ha-1 urea, triple super phosphate and potassium sulphate,
respectively), bio-phosphate, bio-phosphate+25% NPK, bio-phosphate+50% NPK, bio-phosphate+ 100% NPK,
nitroxin, nitroxin+25%NPK, nitroxin+50%NPK, nitroxin+100%NPK, nitroxin+biophosphate,
nitroxin+biophosphate+25% NPK, nitroxin+biophosphate+50% NPK, nitroxin+biophosphate+100% NPK and
control (non-fertilizer). Plant traits such as height, number of branches and calyx per plant, fresh and dry weight
of vegetative growth and roots, --, sepals dry weight and yield of roselle were measured.Combined analysis of
variance, Duncan’s multiple range test (DMRT), simple correlation analysis, stepwise regression and path
coefficient analysis was done using SAS software ver. 9.2.

Results and Discussion

The results of combined analysis of variance showed that the effect of fertilizer were significant (P<0.01) for
all traits. The highest values of plant height (126.00 cm), fresh and dry weight of vegetative growth (2592.89 and
667.72 g.m?, respectively), fresh and dry weight of roots (203.61 and 59.22 g.m?, respectively), sepals dry
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weight and yield (232.61 and 210.03 g.m’, respectively) and number of branches and calyx (211.28 No of
branches per plant and 226.22 No of calyx per plant) belonged to nitroxin+biophosphate+100% NPK which it
was difference with nitroxin+ biophosphatet+50% NPK treatment. Sepals yield had very strong and significant
correlation with sepals dry weight (0.98 g.m?), number of calyx (0.97 No of calyx per plant), number of
branches per plant (0.88), freshand dry weight of vegetative growth (0.92 and 0.91 g.m™, respectively), fresh and
dry weight of roots (0.88 and 0.83 g.m?, respectively). Calyx number and fresh weight of vegetative growth

directly influenced the sepals yield (0.70 and 0.31 g.m?, respectively), while, calyx number was the most
important component in determining the sepalsyield.

Conclusion

With respect to the production of medicinal plants in cropping systems and attention to the cultivation of this
plant in low input systems, to improve plant growth and increase these sepals yield of roselle, 50% of the
recommended dose of NPK fertilizers with nitrogen and phosphorus fixing bio-fertilizers is suggested. Calyx

number that directly influenced the Sepals yield must be considered in the breeding programs to increase
quantity of sepals.
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