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Table 1. Mean squares of variance for plant height, number of lateral branch and boll per plant, boll

weight, plant fresh weight of roselle in alley cropping as affected by planting date and
micronutrient spraying

Sl e ey CAS Eb glhetl sl 53 0) 58 3l PRI oS 636 05
S.0.V @alsT Plant ol oS Boll weight Plant fresh
af  height No.of  No.ofboll weight
lateral per plant
branch
SRS 2 3918.9 12.12 12.128 498.7 2434
Rep
sl b 2 56855.3" 1228.26™ 1228.96™ 34927.6™ 731523
planting date (P)
Jsl llas 4 11917.5 8.02 8.02 5892.9 8725
Error a
e 3oy polie 5L s 3 881.0m 135.04™ 135.04™ 6772.4™ 30639™
Micronutrient spraying
M)
b yles Jolize I 6 8096.9 7.05™ 70.05" 8125.9" 22842™
PxM
p> sl 18 2678.8 4.36 436 824.1 2442
Error b
R ) - 14.62 10.17 10.17 11.59 11.07
CV (%)

Solsgma pde 5 Loy 50 cb;d))é)lb&#gf.;; 4 1S 5 e o3
* **% and ™ are significant at 5 and 1% probability levels and not significant, respectively
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Table 2. Mean squares of variance for quantitative and qualitative traits of roselle in alley cropping as
affected by planting date and micronutrient spraying

Qlf_,_‘a?c..n s 3 Shes ool 3T 9 e s STeskdsys sl do)s =t s
S.0.V @7 & s Anthocyanin - Protein  Organic matter Ash Potassium Phosphorous
df Sepal yield percentage percentage percentage
NS 2 6650.5 10.13 0.32 0.03 0.03 10.53 0.085
Rep
Bl b 2 1325406™ 145.62™ 34.47" 1.94" 0.86"™ 280.18™ 1.816™
planting date (P)
Jsl glas 4 15887.6 20.60 0.56 1.29 0.17 3.22 0.311
Error a
s pole 3L Jges 3 168736.2" 158.39" 2.88" 4.96™ 1.11™ 53.28™ 1.166™
(& e
Micronutrient
spraying (M)
ke Jolize 31 6 91287.3™ 9.88" 5.39" 1.41™ 0.26" 38.17" 0.179™
PxM
poo sl 18 4740.5 3.13 0.27 1.16 0.08 1.89 0.079
Error b
R Ve - - 9.25 4.95 6.33 0.29 5.04 4.70 11.25
CV (%)

Solagma pde 5 Loy ) 50 cla.njbkgj\;g;ug:ﬁ_},?y NS g s o3
* ** and ™ are significant at 5 and 1% probability levels and not significant, respectively
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Table 3. Means comparison for plant height and phosphorus percentage of roselle in alley cropping as
affected by planting date and micronutrient spraying

sles (o ssle) ol plis) (Ao )3) jaud
Treatments Plant height Phosphorous (percentage)
(cm)
LS
Planting date
YL 226.92¢ 221°
April 9
gyl Ve 171.02° 2.932
April 29
Syl ¥ 129.95¢ 2.322
May 20
roe G o
Micronutrient spraying
oAl 172.217 2777
Fe
S 183.93? 2.68°
Zn
S AT 172.23% 2.53¢%
FexZn
dals
Control 171.47% 1.97°

AL e dg.ib Slaals Lo Q}U'TJLJJ;. Loy d cbu)a)l;@u oD | ple odias OLEs O g 2 53 &S e (g
Means in each column having at least one common letter are not significantly different by the Duncan
testat 5 % probability level.
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Table 4. Means comparison for interaction effects of planting date and micronutrient spraying on quantitative and qualitative traits of roselle in alley cropping

S b ole (B Gl bl sl Sapseigolas (080505 ((E) S b 0)s Sl Sl dsade) e mT 055, Ao AMesbedoys  mSbdoys (05 20 Sk ol
Planting ZHG:E:Q: No. of lateral No. of boll per Boll weight Ew.a fresh OSa 55 ¢ S 4 G 3 Protein Organic matter Ash Potassium
date  spraying branch plant (gr) weight (gr) Sepal yield Anthocyanin percentage percentage percentage (mgkg™)
(kg.ha™" (mmol.gr')
s Y o 12.81% 36.25¢ 152.4° 389.20 992.96P 31.40¢ 9.20° 94.47° 5.53be 25.704
April 9 Fe
2y 18.01* 44.20° 147.3° 469.1* 1141.77° 36.50° 12.702 94.40% 6.60* 23.26°
Zn
SoX AT 16.52° 47.07* 199.22 474.32 1498.282 35.50° 9.40° 94.60°¢ 5.40¢ 32.01¢
FexZn
Aals 11.04¢ 27.264 118. 4¢ 327.1¢ 724.31¢ 26.70¢ 9.30° 94.33¢ 5.30¢ 20.81F
Control
) oAl 8.53¢¢ 28.07¢ 88.2d°" 149.2d 813.40°¢ 38.00° 13.332 94.07¢f 5.93b 37.57*
Syl Fe
. s 7.08d° 26.30¢ 109.4¢ 1724 714.47¢ 42.00* 14.802 93.80* 6.20* 38.712
April 29 22
Zn
X AT 7.86¢¢ 26.77¢ 97.8c% 146.3d 732.08 36.03° 9.67% 93.68° 6.332 32.54b
FexZn
el 6.81d° 23.50% 84.6f 132.7¢f 601.444 29.80¢ 9.03¢ 93.00¢ 5.63% 30.15¢
Control
Y. o 4.07° 22.80% 104 .8edef 92.6% 531.36°f 31.23¢ 13.372 94.77¢ 5.234 29.38¢
g3 ) Fe
May 20 S 5.91d 18.07¢f 75.7¢ 106.21 394.39f 31.90¢ 14.27* 94.17¢ 5.84b¢ 29.48¢
Zn
S X ol 3.86°¢ 18.20°f 80.1f 78.9% 434.51f 29.93¢ 13.67* 94.03d 5.63¢ 26.224
FexZn
Aals 3.41f 15.60f 74.9f 68.1¢8 348.888 25.10¢ 12.83% 94.73f 5.274 26.15¢
Control

Atrr\,.\rﬁguvQr&«.urvﬂu._urm:...Lu.\,...WCusuﬂr\rz_ﬁrmgfﬂoughmbkgﬁﬂ\ﬂi(wwPﬂ.pu»ﬂou‘ﬂz\vpu»ﬂrmgr.%rx

Means in each column having at least one common letter are not significantly different by the Duncan test at 5 % probability level.
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Introduction: Roselle (Hibiscus sabdariffa L.) is an annual or biennial medicinal
plant belonging to the Malvaceae family, which is cultivated for its stem, fiber,
edible calyces, leaves and seeds. Sepals of Roselle have medicinal properties and
culinary uses (Mohammadpour Veshvaei et al., 2015). Cultivation of medicinal
plants using sustainable agricultural system provides the best conditions for the
production of these plants, leading to maximum qualitative and quantitative yields
(Matinkhah et al., 2003). The purpose of determination of optimum sowing date
is to find a suitable window time for plant growth so that different developmental
stages of plant coincide with optimal environmental conditions, resulting in
enhanced photosynthetic efficiency and consequently leading to storage of
adequate amounts of photosynthetic materials. Long delay in sowing date shortens
plant growth period and increases the likelihood that anthesis will occur under
adverse temperature conditions, which will be detrimental to plant growth and
development. For proper plant growth and production, micronutrients are needed
in small quantities, however, their deficiencies cause a great disturbance in the
physiological and metabolic processes in plants. Micronutrients, especially Fe and
Zn, act either as metal components of various enzymes or as functional, structural,
or regulatory cofactors (Hemantaranjan, 1996). The objectives of this research
were to determine the effects of sowing date and zinc and iron spraying on growth
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parameters and yield of roselle in Bam under alley cropping.

Materials and Methods: This experiment was conducted in 2015 in Bam under
alley cropping system. The experimental layout was split plot in a randomized
complete block design with three replications. The main-treatment consisted of
different sowing dates including April 9 and 30 and May 20 and the sub-treatment
comprised micronutrient foliar spraying including placebo (spraying with distilled
water), iron sulfate and zinc sulfate at 0.5 percentage and their combination.
Micronutrient spraying was carried out at two stages (i.e. two-leaf stage and 6 to
8-leaf stage). Sepals were harvested at the end of growing season. Five plants were
randomly sampled from each plot and plant height, number of lateral branches,
number of bolls per plant, boll weights, fresh weight of shoot, sepal yield, content
of anthocyanin and protein in sepals, content organic matter, ash, potassium and
phosphorus in seed were measured. Data were analyzed using SAS 9.2 statistical
package. The Duncan multiple range test (DMRT) at 5% level was used to compare
the means of treatments.

Results and Discussion: The results indicated that the planting date of April 9
and zinc spraying had the greatest significant impact on plant height. Interaction of
planting date and zinc and iron micronutrient spraying was significant on number
of lateral branch and boll per plant, boll weight, protein percentage and anthocyanin
content in sepal, sepal yield, content of organic matter and ash and concentration
of potassium in seed. The greatest number of lateral branch (18.01), sepal yield
(1498.28 kg.ha') and protein percentage (14.8 %) were observed in plants sown
on April 9 and sprayed with iron plus zinc. The greatest sepal anthocyanin content
(42.0 mmol.gr'), potassium content (38.71 mg.kg™'), organic matter (94.77%) and
ash content (6.2%) were obtained with plants sown on April 30 and sprayed with
iron plus zinc. The highest seed phosphorus content was found with the planting
date of April 29 where the plant had lower weight with no dilution in its phosphorus
concentration. Simultaneous spraying of iron and zinc contributed the greatest
amount of phosphorus in the seed.

Conclusion: Sowing date of April 9 due to providing a longer growing season
resulted in the production of larger plants. Amongst micronutrient treatments,
zinc spraying increased bull number and sepal yield by increasing the amount of
growth regulators, aiding metabolism of nutrients, and contributing to cell division
in the meristematic tissues. The results suggested that April 9 till 30 planting date
together with iron plus zinc foliar spraying were the best treatments to achieve
maximum yield in the medicinal plant roselle.

Keywords: Potassium, Iron and zinc sulfate, Protein percentage, Organic matter
percentage, Sepal yield
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