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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.

\y.


www.SID.ir

e o Sl sl ol el W Se

Effect of bio-and chemical fertilizers on growth, sepals yield and chemical composition of ibiscus
Saba’ariﬁ”a at new reclaimed soil of south valley area. ASian Journal Of Cl"Op Science 3:
16-25.

Ahmad, Y. M., Shahlaby, E. A., and Shnan, N. T. 2011. The use of organic and inorganic cultures in improving
vegetative growth, yield characters and antioxidant activity of Roselle plants (/71 biscus sabdar lf a).
African Journal of Biotechnology 10: 1988-199.

Alizadeh Sahzabi, A., SharifiAshorabadi, E., Shiranirad, M., and Abaszadeh, B. 2007. The effects of different
methods and levels of using nitrogen on some quality and quantity characteristics of Satureja
hortensis L. Iranian Journal of Medicinal and Aromatic Plant 23: 416-431 (In
Persian with English Summary).

Behzadi, M., Vakili, M., and Kdvri, M. R. 2013. Investigate the best planting date of hibiscus Hibiscus
sabdar 1]7‘ a herb garden for use in Kerman. The 1st Notional Conference on Stable Agriculture and
Natural Resource 22: 34-42 (In Persian with English Summary).

Borji Abad, A. 2014. Effects of density and application of iron and zinc on yield quantity and quality of roselle
( ‘Hibiscus sabdar l]ﬁf a ) MSc Thesis. Faculty of Agriculture, University of Zabol (In Persian with
English Summary).

Emongor, V. E., Chweya, J. A. and Munavu, R. M. 2006. Effect of nitrogen and phosphorus on the essential
oilyield and quality of chamomile (Matricaria chamomilla 1.) flowers. Crop Sciences
12(1):12-19.

Faraji, A., Latifi, M., Aghajani, A., and Rahnama, K. 2006. Effects of some agronomy factors on phonology
stage, vegetative characters and incidence of Scleroti niastem rot in two genotypes of canola in
Gonbad area. Journal of Agriculture and Natural Resources 13: 56-68 (In Persian with
English Summary).

Fayaz, M., Zareh, S., and Ashouri, P. 2011. Identification and distribution of plants and industrial Chaharmahal
and Bakhtiari Province. Publishing Research Institute of Forests and Rangelands (In Persian with
English Summary).

Ghaderi, N., Vezvaei, A., Talaei, A., and Babalar, M. 2003. Effect of boron and zinc foliar spraying as well as
concentrations of these elements on some leaf and fruit characteristics of Almond. [ranian Journal
of Agricultural Science 34(1): 127-135 (In Persian with English Summary).

Hassanzadeh, E., Mazaheri, D., Chaichi, M. R., and Khavazi, K. 2006. Efficiency of phosphorus solubilizing
bacteria and phosphorus chemical fertilizer on yield and yield components of barley cultivar. Journa [
of Pajouhesh and Sazandegi 77: 111-118 (In Persian with English Summary).

Hemantaranjan, A. 1996. Physiology and Biochemical Significance of Zinc in Plants.
Advancement in Micronutrient Research, pp:151- 178.

Kamaraki, H., and Galavi, M. 2012. Evaluation of Fe, B and Zn spraying on safflower quantitative and qualitative
traitrs.Journal OngI"OQCOZOgy 4(3): 201-206 (In Persian with English Summary).

Khajepoor, M. R. 2009. Principled and bases of Agriculture (third edition). Publication by

University Jahad Isfahan. P654 (In Persian with English Summary).

JAR


www.SID.ir

AV Okl 8 duly =Y o)lad =Y 095 «( 2155 SO0 S g H 4 piin

Khalil, S. E., and Yousef, R. M. M.. 2014. Study the effect of irrigation water regime and fertilizers on growth, yield
and some fruit quality of Hibiscussabdariffa 1. International Journal of Advanced
Research 2(5): 738-750.

Khatib, F,, Torabi, B., and Rahimi A. 2015. Assessing the effect of planting date on safflower cultivars growth and
seed yield in Rafsanjan condition. [ranian Journal of Field Crops Research 13(2):316-317
(In Persian with English Summary).

Mahadevan, N., and Shivali K. P. 2009. Hibiscus sabdariﬁ’a Linn: An overview.
NaturalProductRadiance 8: 77-83.

Malakoti, M. J., and LotfolahiM. A. 1999. Increase the quantity and quality of Agricultural products and
improve the health of the community (the forgotten element). Agricultural education press (In Persian
with English Summary).

Matinkhah, S. H., Shamekhi, T., Khajedin, G., Jafari, M., and Jalalian, A. 2003. Developing a method for
diagnosis and characterization of traditional Agroforestry systems in Iran. (Case Study: Kohkiloieh and
Boyerahmad Province). [ranian Journal of Natural Resource 3(2): 213-225 (In Persian with
English Summary).

Mir, B., Ravan, S., and Asgharipour, M. R. 2011. Effects of plant density and sowing date on yield and yield
components Hibiscus sabdariffa L. in Zabol region. Advances in Environmental
Biology 5(6): 1156-1161.

MohammadpourVeshvaei, R., Ghanbari, A., and Fakheri, B. A.2015. Effect of combined feeding system on N, P
and K concentration, biochemical characteristics and calyxes yield of rosselle (/7 ibiscussabdariﬁ‘a
L.). [ranian Journal of Field Sciences 46(3): 477-518 (In Persian with English Summary).

Morris, T., Hamilton, G., and Harney, S. 2000. Optimum plant population for fresh market sweet corn in the
Northeastern United States. Horttechnology 10: 331-33s.

Morshdi, A. 2010. Effect of iron and zinc spraying on yield, quality properties and enrichment of canola
seeds. Msc Thesis. Faculty of Agriculture, Tarbiat Modarres University, Tehran (In Persian with English
Summary).

Okosun, L. A., Magaji, M. D., and Yakubu, A. I. 2006. Effect of sowing date and planting distance on growth
and yield of two cultivars of roselle (Hi ibiscussabdariﬂa var. sabdariffa). Journal Of Plant
Sciences 1:297-305.

Omidbagi, R. 2007. Approaches for Production and Processing of Medicinal Plants.
AstanghodsRazavi Press, Mashhad. 356 pp (In Persian with English Summary).

Peyvandi, M., Parande, H., and Mirza, M. 2011. Comparison of nano Fe chelate with Fe chelate effect on
growth parameters and antioxidant enzymes activity of Ocimumbasilicum. New Cellular
and Molecular Biotechnology Journal 1(4):89-98 (In Persian with English Summary).

Rabeie, M. 2011. Determination of the best sowing date, amount of seed and
planting space of faba bean Barkat variety as second cultivation in Guilan. Rice
Research Institute Publications. 33p.

Ram, M.,Singh, R., and Sangwan, R. S. 2003. Foliar applications of phosphate increase the yield of essential oil in

\rY


www.SID.ir

"”L};J:LSLT&))“)A:?M‘JSF

menthol mint (Menthaarvensis). Australian Journal of Experimental Agriculture
43(10): 1263-1268.

Rion, B., and Alloway, J. 2004. Fundamental aspects of zinc in soils and plants. International Zinc
Association 23:1-128.

Seghatoleslami, M. J., Mosavi, S. G., and Barzgaran, T. 2013. Effect of irrigation levels and planting date on yield
and water use efficiency of Hibiscussabdariffa 1. Iranian Journal of Medicinal and
Aromatic Plant 29(1): 144-156 (In Persian with English Summary).

Shaker, Z. 2013. Effect of sowing date and row spacing on growth, yield and some quality properties of medicinal
plant roselle ( Hibiscus sabdar ljﬁfa) under Darab weather conditions. MSc Thesis. Faculty of
Agriculture, Ferdowsi University of Mashhad (In Persian with English Summary).

Shomali, R., Abdolzadeh, A., Haddadchi, G. R., and Sedeghhipour, H. R. 2008. Effect of different potassium
and iron concentration on growth, iron content and some biochemical parameters in rice (var. tarem).
Jouranl of Agricultural Science and Natural Resource 14: 64-77 (In Persian with
English Summary).

Tadayyon,A.,andRaiesi,F.2008.Theresponseofvariousecotypesofcommonsainfoin(OI’ZOb?yChl'SVl'Cl'l'fOZia
L.) to the foliar application of nitrogen, iron and zinc in a cold climate of CharamahalandBakhtyari
Province. [ranian Journal of Felid Crops Research 6(1): 41-48 (In Persian with English
Summary).

Thiruppathi, M. K., Thanunathan, K., Prakash, M., and Imayavaramban, V. 2001. Use of biofertilizer,
phytohormone and zinc as a cost effective agrotechnique for increasing sesame productivity. Sesame
and Safflower News 16: 46-50.

Vitrac, X., Larronde, E, Krisa, S., Decendit, A., Deflieux, G., and Merillon, J. M. 2000. Sugar sensing and Ca2+
calmodulin requirement in Vl'l‘l'SVl'I’ll'fel" @ cells producing anthocyanin’s. P hytochemiﬂry 53:
659-665.

Wagner, G.J. 1979. Content and vacuole/extra vacuole distribution of neutral sugars, free amino acids and

anthocyanin in protoplasts. Plant P hySiOZOgy 64: 88-93.

'Yy


www.SID.ir

AV Okl 8 duly =Y o)lad =Y 095 «( 2155 SO0 S g H 4 piin

\re


www.SID.ir

