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Table 1- Soil physical and chemical characteristics of experimental location
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Table 2- Chemical properties of cow manure
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Table 3- Meteorological data for the area tested in the years 2014-15
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Meteorology Year  April May June July August September October November December January February March
data
Mashhad g
Lo Jola> 2014 13 8.8 15 18.4 11.6 125 1.8 -3.5 -8.2 -8.6 -0.2 -8.8
Minimum
tem[()era;ture 2015 8.2 141 19.0 227 20.1 15.59 11.34 5.37 0.43 0.83 -0.8 7.07
°C
Lod yiSlas 2014 29.3 36.3 39.8 395 39.6 39 35.9 22.7 19.9 19.6 19.8 27
Maximum
temperature 2015 21.6 28.7 347 368 355 26.46 25.8 17.01 11.58 13.76 11.22 17.12
(°C)
Lo (1:5ke 2014 145 21.2 269 29.1 26 24.8 151 9.7 33 4.4 7.3 10.9
Mean
temperature 2015 14.9 21.4 269 29.7 27.8 21.88 18.57 11.19 6.01 7.29 5.21 12.09
(°C)
Ul ggee 2014 28.2 26.6 0.4 0 2.8 0.4 13.8 17.6 16 12.7 13.7 58.4
Slalo
Total
monthly 2015 261 238 0.3 0 0 0 16.9 42.4 10.5 5 2.9 73.7
precipitation
(mm)
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Table 4- Results of analysis variance (mean square) for yield components of Roselle affected by different treatments

AL g0 dlawd AL goj08 dlasd
o et @R Wy, b Bl g5 g%
"")‘»"‘ﬁ’" GZL"’ B % p) s ‘_;Lo‘ u"’l’
s fvari ©d;! Plant Numbers of lateral "
ource or variance df height branch Bolls number of the Bolls number of the
main branch lateral branch
5,55 Replicate 2 145.5* 5.333* 36.75** 4.69ns
ladss Nutrient 3 770.0%* 9.657** 45.82** 1654**
sl dax | ,Ss5 ReplicatexNutrient 6 96.36* 0.074ns 1.880ns 231.8**
&,k Irrigation 2 1771** 6.812** 393/8** 710.0**
«,WI%,,$s ReplicatexIrrigation 4 95.72* 0.020ns 1.312ns 36.19ns
WX clayiss NutrientxIrrigation 6 90.19* 4.969%* 32.97** 192.4*
L3 Error 12 23.13 0.9282 3.025 47.55
Sl cu i CV (%) - 6 17.8 10.2 19.5

Msize il dgg pis g do)d B gV Jlaisl maw )d (65 gixe 5O LS (3 4y NS g s e
** * and ns significant difference over control at p< 0.01 and p< 0.05 and not significantly respectively
Bliseo oW lowd e Ol 1 15U Cood o y5 gl (29,00 8LS 3 Sles glia (o (1Slo dunlie -0 Joua
Table 5- Results of mean comparisons of yield components of Roselle affected by different treatments

ALG g0jef dani ad L 5098 laad

. . olS gl Sl AL Dy
Sl sz ! : . b ol
. S Plant height  Numbers of lateral N
Nutrient Irrigation (cm) branch/plant Bolls number of  Bolls number of
the main branch  the lateral branch
! b /v'_ 68.00cd 4.50bc 8.50d 10.00d
30% of Water requirements
aald o S 7Y 93.50ab 3.50¢ 16.00bc 20.50cd
Control 70% of Water requirements
S 7 92.50ab 5.00abc 24.50a 23.50bcd
100% of Water requirements
o S 7Y 67.00cd 4.00¢ 15.00bc 29.00bcd
30% of Water requirements
<38 2% w7V 83.00abc 4.83bc 19.67ab 27.50bcd
Cow manure 70% of Water requirements
o Js 7 . 100.5a 5.50abc 25.50a 37.50bc
100% of Water requirements
! b A\“~_ 59.50d 4.50bc 12.50cd 29.50bcd
30% of Water requirements
b 255 o STV 72.00cd 8.00ab 16.00bc 39.00bc
Chemical fertilizer 70% of Water requirements
o ST 72.50cd 5.50abc 15.50bc 65.50a
100% of Water requirements
S AT 77.00bcd 5.50abc 8.00d 46.00ab
s 35555 355 30% of Water requirements
sloonds 355+ 598 > Ty,
Cow manure + o STV 90.50ab 5.67abc 19.83ab 48.50ab
70% of Water requirements
Chemical fertilizer s 70
et ST 100.3a 8.50a 24.00a 48.50ab

100% of Water requirements

)05 0y gty Jlats] s 53 (5S35 g3l b (6o sine glis St By (gl (sl Sl gt o 3
Similar letter in each column indicate no significant difference at 5% probability level using Duncan's multiple range test.
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Table 6- Results of analysis variance (mean square) of Roselle yield affected by different treatments
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Table 7- Results of mean comparisons of yield components of Roselle affected by different treatments
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Table 8- Results of mean comparisons of interaction of different treatments on yield of Roselle
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Introduction: Roselle (Hibiscus sabdariffa L.) as a member of Malvaceae family is a subtropical medicinal
plant. This plant is self-pollinated and sensitive to cold. Bolls of Roselle are used in food and pharmaceutical
industries. One of the most important purpose to achieve high quality and quantity yield is evaluation of
nutritional systems and irrigation management for plants. The use of chemicals in the production of medicinal
plants in addition to environmental pollution, decreases the quality of drug. Furthermore, sustainable agriculture,
by replacing organic fertilizers with chemical fertilizers, increasing the efficiency of inputs such as water, and
fertility and soil health, preserving the environment and increasing product quality and protect resources.
Drought stress is one of the most important problems in crop production in arid and semi-arid regions of the
world. Effective management of nutrition and irrigation and planting of drought resistant plants is one of the
effective proceeding to increase water use efficiency in semi-arid regions. Roselle is relatively drought-tolerant
plants, so that cultivation of this plant is common in Sistan and Baluchestan province of Iran. So, studying the
ecological and agronomic needs of this plant in new areas is important. This experiment was conducted to
evaluate the yield and yield components of this plant in response to application of nutritional resources and
irrigation management.

Materials and Methods: In order to study the yield and water use efficiency for Roselle (Hibiscus sabdariffa),
an experiment was conducted with 12 treatments as strip plot based on complete block design with three
replications at Research Station, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran, in year 2014-
2015. Experimental factors included: nutritional management in four levels (chemical fertilizer, cow manure,
cow manure+ chemical fertilizer and control) and irrigation management in three level (30, 70 and 100% of
water requirement of Roselle). Roselle seeds were planted in seedling trays at greenhouse in February 2014.
Then seedlings transferred to field in last April 2015. The distance between rows and plants were 75 and 25 cm,
respectively. Chemical fertilizer (150, 100 and 200 kg.ha™ Triple super phosphate, Potassium sulfate and Urea,
respectively), and cow manure (32 ton.ha™) were used at depth of 30 cm. Then, different water requirement of
Roselle is determined and the water volume of irrigation will be recorded in each irrigation cycle by the contour,
furthermore, water use efficiency was calculated. Statistical analysis of the data was performed by using of
Minitab Ver.16. Also, means comparison were compared by Duncan multiple range test at 5% level.

Results and Discussion: Results indicated significant effects of treatments on most of the traits of Roselle. The
maximum plant height (89.3 cm), number of lateral branch (6. 6 number), dry sepal yield (860.1 kg.ha™),
biomass yield (7197 kg.ha™), harvest index (11.9%) and water use efficiency based on bolls and biomass yield
(0.11 and 0.89 kg.m®) of Roselle obtained in cow manure + chemical fertilizer treatment. Also, providing of
100% of the plant's water requirement induced the highest height (91.5 cm), number of bolls on main and lateral
branch (20.0 and 47.5 number), sepal yield (672.7 kg.ha™) and biomass yield (6944 kg.ha™) of Roselle.
Combined application compared to single application of nutritional sources increased 16, 18, 35, 20 and 20%,
respectively, height, number of lateral branches, bolls yield, biomass yield and harvest index of Roselle.
Furthermore, results of interaction effects showed that application of cow manure + chemical fertilizer with
providing of 100% of the plant's water requirement obtained the maximum number of lateral branch (8.5
number), bolls yield (934 kg.ha™) and biomass yield (7920 kg.ha’? of Roselle. The highest amount of water use
efficiency based on sepal and biomass yield (0.2 and 1.5 kg.m®) obtained by application of cow manure +
chemical fertilizer and providing of 30% of the plant’s water requirement.

Conclusions: Totally, results showed that combined application and providing of 100% of the plant's water
requirement improved the most traits of Roselle. Also, combined application of nutritional sources decreased
water consumption and increased water use efficiency.
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