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Table 1- Soil physicochemical characteristics of experimental location
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Table 2- Analysis of variance (mean square) for economical yield, biological yield and harvest index,
under the influence of bio-fertilizers and foliar iron of sour tea
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Table 3-Means comparison of economical yield, biological yield and harvest index, under the influence of bio-fertilizers and
foliar iron of sour tea
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@l Seb 5.994° 71707 399.27°
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* In Hurston Means within a column followed by the same letters are not significantly different based on Duncan’s test at 5%
probability level.
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Table4- Means comparison of economical yield, biological yield and harvest index, in interaction effects of bio-fertilizers and
foliar iron of sour tea
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6
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0 4817 4530° 219.77°
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95 258
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*Means within a column followed by the same letters are not significantly different based on Duncan’s test at 5% probability level.
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Table 5- Analysis of variance (mean of squares) for qualitative characteristics under the influence of bio-
fertilizers and foliar iron of sour tea

o st e . ;e b aJed - ]
Sk gle G Slabad 55958 Chloro”lhs I Chloro”:lsll o9 Ol
S.0.V ddf) Carbohydrate  Carotenoids bp y ap Y Protein Anthocyanin
)l_)gj_ 2 0.413 0.413 2.689 11.039 0.0003 12.878
Replication
(3395 - - . - - -
Bio Fertilizers 3 0.708 0.708 0.442 10.063 0.0100 14.585
(A)
ol ks 6 1131 1.131 1.210 4.930 0.0012 2.524
Error a
ool il sl - - - - - -
Foliar iron 2 2.470 2.470 4.196 31.895 0.0064 28.064
(B8
355
X - .
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ol b
AXB
b sl 16 0.106 0.106 0.136 1.442 0.0007 1.475
Error b
Sl oy - 23.676 23.676 25.082 27.347 23.753 20.011
C.V (%)

*x *
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*and **: Are significant at p<%5 and p<%1.
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Table 6- Means comparison of qualitative characteristics under the influence of bio-fertilizers and foliar iron of

sour tea
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Pigments photosynthetic
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(152 53 Lo ow)
Foliar iron (CC per thousand)
0 0.946° 0.946° 0.907° 3.079° 0.089° 4.311°
3 1.342° 1.342° 1.432° 3.880° 0.113 7.096°
6 1.851° 1.851° 2.087° 6.217° 0.135 6.799°
Sy 395
Bio fertilizers
ls a a a a b b
1.095 1.095 1.172 2.944 0.088 4.396
Control
Sz 503 1.185° 1.185° 1.606° 4.338° 0.079 5.831%°
Vermicompost
S5 355 1.656° 1.656° 1.670° 5.395° 0.140% 6.722°
Manure cow
u—.’.leﬁ Sl
Seaweed 1.582° 1.582° 1.454° 4.891° 0.142° 7.326°
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*Means within a column followed by the same letters are not significantly different based on Duncan’s test at 5% probability level.
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Introduction

In conventional agricultural systems to obtain the highest performance continuous use of chemical
fertilizers is inevitable. The health of the plant, soil and living matter depends on the rotation of food
elements in the ecosystem. This cycle is disrupted as a result of the loss of soil fertility, its food
imbalance and inappropriate cultivation practices. Bio-fertilizers are composed of beneficial
microorganisms, each for a specific purpose, such as nitrogen fixation, release of phosphate ions,
potassium, iron. It should be noted that most studies in the field for sour Roselle (Hibiscus sabdariffa)
are based on the use of various chemical fertilizers, but the reaction of this plant to bio-fertilizers and
iron solubilization has not been considered. Therefore, this study aimed to investigate the effect of bio
fertilizers and iron on yield and quality traits of Roselle in hot and dry weather conditions.

Materials and Methods

In order to investigate the effects of bio-fertilizers and foliar application iron on yield and quality
indicators Roselle (Hibiscus sabdariffa) experiment in Research field of Zabol University Agriculture
Institute in 2015-2016 years was performed with split-plot based on completely randomized design
and three replications. Treatments consisted of four levels of bio-fertilizers: control (without fertilizer),
vermicompost, cow manure, seaweed and iron foliar applications include: lack of iron, foliar
application at a rate of 3cc per thousand, 6cc per thousand was considered. As a source of bio-fertilizer
treatments and foliar application iron levels were considered as sub plots. Before sowing Roselle
seeds, vermicompost and manure were added to the soil and inoculation operation. Measurements
were: economic Yield, biological yield, harvest index, chlorophyll a, b and carotenoids, anthocyanins,
carbohydrates and protein. Statistical analysis of data was done with SAS software version 9.1 and
mean comparison with Duncan test was conducted at 5%.

Results and Discussion

Based on the results, different levels of foliar application of organic manure and their interaction
were significant for all traits except harvest index. The highest Roselle economy yield of 587.6 kg per
hectare with consumption of 6 cc per thousand iron and seaweed bio-fertilizer foliar application was
obtained This amount increased by 73% compared to the control (355.3 kg ") and highest amount of
sepals anthocyanins (8.960) in treatment 3 cc per thousand iron and manure was obtained, and
concentration of 6 per thousand iron and vermicompost and seaweed bio-fertilizers increased
chlorophyll a, b and carotenoids were also foliar application iron concentration of 6 per thousand
increase amount of carbohydrates and protein were twigs. Comparison of means in interaction of bio-
fertilizers and iron showed that the highest increases in chlorophyll a, in application of vermicompost
and there is a concentration of 6 per thousand iron and the highest increases in chlorophyll b, by the
same application seaweed and iron concentration was 6 per thousand. The highest amount of protein
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was obtained from seaweed treatments that have shown an increase compared to control by about
61%. Foliar application of iron increases protein of Roselle so that the highest amount of concentration
was 6 per thousand and compared to control treatment the increase was about 52 percent.

Conclusion

The results of this study indicated that the combination of biofertilizer and iron solubilization with
a concentration of 6,000 has the greatest impact on quantitative and qualitative properties.
Accordingly, the combined application of bio fertilizers and iron spraying has a significant advantage
over the individual application of each one of them. Iron foliar treatments have put this element
directly at the plant and by supplying these elements the plant needs are eliminated and the most of the
measured traits increased. Also, considering the important role of biofertilizers in improving the
physical, chemical and fertility characteristics of arable land, providing appropriate levels of these
materials in the soil helps to achieve maximum performance. Accordingly, fertilizer management with
biological fertilizers and iron foliar application is an important part of organic agriculture.

Acknowledgment

Authors were appreciating of Head the agronomy Laboratory of Zabol University.

Keywords: Anthocyanin, Chlorophyll, Foliar iron, Roselle, Seaweed



