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Table 2- Analysis of variance for traits of Hibiscus sabdariffa

ap “5‘*: shass iy s ‘G’L‘: :'”3 I T NPT
S JOVES P 9P i 29, 5 25 5 5
Ol & &3 N )b S a3l Th) il S ol 5 ol S
Sources of Degrees umoer : The total € Sepals Flower
variants of Plant number of Stem Total dry
of - - number of - dry dry ;
f growing height generate diameter - . weight
reedom stems weight weight
stems stem
1< .
Rep;i);tion 2 0.06 ™ 137.37™ 4.37™ 0.50"™ 0.53 0.76 ™ 1.002 ™ 197.68 "™
< u 2 1.12"™ 942.26* 88.00%* 48.63™ 0.75* 33.26™ 39.35" 22024.68 **
Irrigation
las
Error for main 4 0.19 91.96 1.09 0.41 0.05 0.24 0.20 101.79
plots
PI“‘iF @éb't 2 521 9500.15"  24580% 10916  1504° 68432  14127% 01989261
anting date
&b x d)lﬁi
<l 4 2.46™ 126.46 ™ 0.74"™ 8.63" 0.27* 6.28" 23.65" 2096.88 ™
Irrigation x
Planting date
ks
Error for sub 12 0.40 54.91 0.36 0.65 0.01 0.18 0.51 749.57
plots
. ﬁ ° J’:_ 2 0.64™ 238.37* 23.93* 33.49* 0.08** 36.83™ 19.41* 4903.16 **
ertilization
2965 x 5]
Irrigation x 4 0.44%* 2.96 ™ 0.59 ™ 2.58* 0.06** 1.94* 037" 84.61"™
fertilization
398 x culS o
Tl 4 1.04* 30.52** 1.19* 3.76™ 0.05™ 1.40* 2.32" 205.48 ™
Planting date x
fertilization
&b x d)l»:.-:]
(255 x sl
Irrigation x 8 0.68™ 1.86™ 0.05™ 0.96* 0.03* 0.84™ 0.50* 12259 ™
Planting date x
fertilization
s
Error for sub- 36 0.07 1.35 0.28 0.17 0.01 0.19 0.21 74.57
sub plots
Coefficient of - 7.92 0.95 5.46 6.90 4.52 0.22 8.06 2.18

variation (%)

Qo yd gy g o pd S Jlein] pdaw )3 I3 pixe g YD bme puE Cud Py e
ns, *, ** non-statistically significant and significant at 1% and 5%, respectively

Nns
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Table 3- Mean comparison for the effects of irrigation, planting date and fertilizer treatments on Roselle morphological

criteria
039 039
. R Swis Suis 039
. . Alw dlawd adlw ol
5,1 laxs = = 24
. e by S pE S
e el b b The Number Ny g ols S
Experimental factors Plant Stem Thetotal — oper of of Sepals Flower Plant
height diameter number : total dr
(cm) (cm) of stems generate growing dry dry I ary
stem stems weight weight weight
per plant  per plant )
() @
| _—
e Irrigation
2 hop) (Percent of the
R reference crop
(g ye ol evapotranspiration)
i< 60 127.7a 1.97a 11.20a 7.17a 3.54a 20.56a 6.61a 434.2a
A- 80 121.9ab 1.74b 10.22b 6.22b 3.57a 20.20a 5.98b 404.6b
Voo 100 115.9b 1.65b 7.70c 4.52¢ 3.20b 18.48b 4.28¢ 377.1c
cubls F,b Planting date
oloys & June 25 143.3a 2.65a 13.09a 9.06a 3.91a 25.50a 8.13a 716.2a
v.
L ) September 10 113.9b 1.40b 8.74b 4.91b 3.370° 17.59b 5.09b 289.7b
0lo)92 )R
olo ypo) + October 1 108.2¢c 1.32c 7.30c 3.94c 3.04b 16.15¢ 3.65¢ 212.0c
ST Fertilization
Loy Ve
S 555 Cow manure 100% 119.4c 1.85a 10.78a 7.22a 3.39b 21.02a 6.59a 420.0a
895 3
Loy Ve i ili
7 Chemical fertilizer 151, 1.76n 5.09¢ 36la  1872c  502b  393.1c
orbron 368 100%
Loyd O
+ 55 58 Cow manure 50% +
Chemical fertilizer 120.9b 1.75b 5.59b 3.32b 19.50b 5.26b 404.9b
oy b 100%
sl 395

Al oo dopd gy Jlein] o 53 (Sl g05] bl ol xe MBI gyl ygias yb )3 S juitie gy b dlael
Means followed by the same letter are not significantly different at the 0.05 level, using Dunkan's test.

e ey @y yin 53 pyS VIAV 4 VIV 5l JS Sas
Sits g 5 iy ¢l Gyl g olel Blite Sl a5 A5 jasels
oS Gy 5 s by Voo o)l Jladi 50 051 o ine JS
el el il slag)ls o S5 SiS 5 5 jg a2
oy Yo iyl Jas 0 88 Canl Il 5 ) el (sl ine
(obe cigy Vo) Jol canlS’ o)l oo oS (355 9 poes
48 Bl > (e Cily |y JST Sas g 55 jg cn ke
P55k Vo) U0y sl oS oobal 5 Slas jlade o ¥ s
BMS] 4 dol Cawnddy gald 398,68 13 5 Vo )8 51 (Lo
3pSos Jlade oy yieS &S Jb 53 ity bajlass ol b (6l ixe
OV Bpae g dald 4 by (US)3 p)Sols £0+) (oLl

,» (Seghatoleslami et al., 2013) ,LSea ¢ oMuwVlass

@b 93, Shes 1 ciS fu)  (o)lel oo 3B oS
A 4 Bl ) g wals )8 sy 050 D5 Sl ol By
o Yo Jolas )bl Jlos 3 Sy sl U5 S 5 5
9 &royie 3 p)S WY 9 VYT iy 2 5o olS (3595 9 po
@y ol 55 gy 2oy Ver oo (o)l e o ol Sl
oyl pwizmed g dol Camndds @iyeyio y3 2,5 Y/EY § YY/AD i pay
J5 S g 5 js g ol me il cuslS oyl as” ol ol
Yo ) pgs bl gl L (olo Cutimd,) Vo) Jsl cuslS g,b duoli
03 5 &myere 2 S YYIAY an Y10 51 US55 (g (olesls
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Jr P)j \\‘\‘/aa) J._f 0393 um ) .))._ilo& (B U &> y0 b‘.;
oo caitig)) Yo ) 5 el jo 3l b cpiomen cudls | (@peyio
d=lite 5l cod s aols S o395 j 3, des (olodla s ¥4
Ve slass 4 S 0395 3 Slas o5t €l )6 5 )l
Cigudyl Vo cils oyl 30 xoyo oS 5l 5,05 9 s duopd
P05V 35S I (LSe 3 2 Sy kS WA4) (55 sl oS
Loyl plw b o)l gne i3] oS sol Canwddy ald 395 1S
SB ay ols 365 13938 Ylain| S oy g0 dlasly opl 3 ecadls
Sy ol o o (Sl sl b g (So3b bl gm0 b
ol 03,5 aly 3 1) SLis odle adgr o] o ) g A5,y il
ool sbasl b e opl (Nemati and Dehmordeh, 2015)
Ocimum ) 4L >u, ¢4, (Biasi et al, 2009) )L Ses 4
s, (Kaplan et al., 2009) ,LSen 4 o MLS (basilicum L.
Scheffer ) ,Kea 4 525 4 (Salvia fruticosa Mill) 5 4, 5
(Achillea millefolium L.) 4l5Log 59y ,— (et al., 1993

3y cdllae

b 4 Cud 2o pd VY dgds |y (g3laidl 5Slos jlads  old 368
Jwy s yk5 4 (Nemati and Dehmordeh, 2015) sly yil58l
35S ) (oolaidl oy Slos inlidl 0 e ids eld 265 &S
oy SB wruusS] (B Slge 5 (6551 e (e | (o2
S3pdgn 9 et (So3d Cluogad dou0 S5k jl g 29)(
Fallahi et al., ) 55— o Jgmaze 3y Sdas iul3dl cely S
Ahmadian et al., ) o)L 5 jbaes! o0 gl (2009
e CudS g CueS (813395 Bpan S ow)p 55, (2004
0l )y pdo dla s g o i ol a S ol i 0 w0
WU et )b e bt ookl 3,Slas 5 Sojolan 3,Slas
Akbarinia ) 5],Lsen 5 L (6,81 aul o il ol 365 Lo
Carum ) 4Ls; 3y50 (595 255 Lidgiy , 30 (et al., 2004
Jade Liuli 8l L as wis S alas M (copticum L. C.B Clarke
L asby o, Slas oy i s 9 b oo (iul38] aild 5 Slas ¢ old 268
hlSen g oMoV a s 0] o Candas iSa y3 5 ¥ 2 )8
5 00l (sla sl a s wisly L (Seghatoleslami et al., 2013)
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Table 4- Mean comparison for the interaction effect of planting date and fertilizer on Roselle plant height and total number

of stems
8355 slos Sl & ,U
Fertilizer Planting date
o SRR Yo RV
June 25 September 10 October 1
a8l S sl
Total number of stems
TR PA 14.44a 9.89 be 8e
Cow manure 100%
orboond 358 7N 4 12.22a 7.78¢ 7t
Chemical fertilizer 100%
otlrons 368 7Dt (558 355 10+ 12.61a 8.56d 6.89f
Cow manure 50% + Chemical fertilizer 100%
Al glas)l
Plant height (cm)
‘59[? .)95 X\' .
Cow manure 100% 139c 112.8e 106.6h
L;:L.o.ufé .)95 Z\' A
Chemical fertilizer 100% 148.8a 116.6d 110.1f
lhons 365 /B4 (gol5 55 V00
Cow manure 50% + Chemical fertilizer 100% 142.2a 112.4e 107.99

Al i oy gy Jloin] gaw 53 Sl g0l bl I xe BMBT Glyls gt pa > S e gy b dlael
Means followed by the same letter are not significantly different at the 0.05 level, using Dunkan's test.
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Table 5- Mean comparison for the interaction effect of the irrigation, planting date and fertilizer on Roselle number of
generate and growing stems

il &6 PS (&2 0 8LS 51 5,5 9 o 22 3) (5L
Planting date Fertilizer (Irrigation ) Percent of the reference crop evapotranspiration
60 80 100
Llj a8l slass
Number of generate stems

olo 0 oS 255 13.67a 10.50b 8.67d
25 June Cow manure 100%

st 355 1 9.67c 7.17¢f 5.33i

Chemical fertilizer 100%
losd 355 /D+ gl8 345 VD

: . 10.67b 9.17cd 6.67fg
Cow manure 50% + Chemical fertilizer 100%
ole 5865 Y+ 8 255 N+ 7,508 6.33gh 4.00KIm
September 10 Cow manure 100%
ot 255 7 417Kl 5.67hi 3.67kIm
Chemical fertilizer 100%
e 255 10+ (59l5 355 720- 3.50Im 5.67hi 3.67kIm
Cow manure 50% + Chemical fertilizer 100%
e V0 oS 257N 6.33gh 4.33jk 3.67kIm
October 1 Cow manure 100%
ld 255 7 4.00kIm 3.83kIm 2330
Chemical fertilizer 100%
st 355 7D+ (55l5 35 7 5.00ij 3.33mn 2.67n0
Cow manure 50% + Chemical fertilizer 100%
dﬁg 395 Z\ ..
Cow manure 100%
d’g 395 Z\ L4
oloys 3.00 3.67d 4.00cd
by @ Cow manure 100% g
June 25
sl 255 7 4.00cd 4,500 5.00a
Chemical fertilizer 100%
s 355 7D+ (55l5 35 70 3.33¢fg 3.67de 4.00cd
Cow manure 50% + Chemical fertilizer 100%
sl g ¥ i 3.33¢fg 4.00cd 3.17fg
September 10 Cow manure 100%
et 255 70+ 4.33b¢ 3.00g 2.33h
Chemical fertilizer 100%
s 355 7D+ 5515 5 7.0- 3.33efg 3.67de 3.17fg
Cow manure 50% + Chemical fertilizer 100%
i oS 255 7N 3.67de 3.67de 2.00h
October 1 Cow manure 100%
et 255 70+ 3.33¢fg 3.00g 3.00g
Chemical fertilizer 100%
ot 355 7D+ 55l5 35 7 3.50¢f 3.00g 2.17f

Cow manure 50% + Chemical fertilizer 100%

Al e duopd gy Jlein] o 53 (Sl 905l bl I xe MBI gyl ygias yb )3 S e gy b dlael
Means followed by the same letter are not significantly different at the 0.05 level, using Dunkan's test.
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Table 5 (Cont.)- Mean comparison for the interaction effect of irrigation, planting date and fertilizer on Roselle stem

diameter
Culs )b 25 (22 50 8US 51 5,85 9 puded 20 33) (5l
Planting date Fertilizer (Irrigation ) Percent of the reference crop evapotranspiration
60 80 100
(tacsil) 48l jLab
Stem diameter (cm)
oLo),;' [A _ .
June 25 o 255 70+ 3.20a 2.57d 2.23g
Cow manure 100%
st 355 1 2.90b 2.73¢c 2.40ef
Chemical fertilizer 100%
e 355 10+ (54l5 355 720 2.97b 2.50de 2.33fg
Cow manure 50% + Chemical fertilizer 100%
olo 5865 Y- 8 25 N 1.67h 1.50i 1.40ijK
September 10 Cow manure 100%
b 255 1)+ 1.23Imn 1.13n 1.47ij
Chemical fertilizer 100%
(e 355 10+ (54l5 355 720- 1.47ij 1.33jkl 1.40ilk
Cow manure 50% + Chemical fertilizer 100%
e V0 e A 1.50i 1.33jkI 1.23Imn
October 1 Cow manure 100%
b 255 1)+ 1.47ij 1.30kIm 1.23Imn
Chemical fertilizer 100%
sl 395 10+ 535 355 110 1.37ijkl 1.23Imn 1.23Imn

Cow manure 50% + Chemical fertilizer 100%

A3l el oy gy Jloin] paws 53 5S> g0l bl I gxe BMS] clyls g pa > S e gy b dlael
Means followed by the same letter are not significantly different at the 0.05 level, using Dunkan's test.
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Table 6- Mean comparison for the interaction effect of irrigation, planting date and fertilizer on Roselle sepals and flower dry

weight
Cwils & ,U R3S (2250 0lS 31 (3,55 9 pod a2 3) ()l
Planting date Fertilizer (Irrigation ) Percent of the reference crop evapotranspiration
60 80 100
g > S pls iS55
Sepal dry weight per plant (g)
sleys 0 oS 255 7N 29.00a 27.00b 25.00d
June 25 Cow manure 100%
et 255 7 26.67hc 24.17e 22.33f
Chemical fertilizer 100%
b 355 10+ (59l5 355 7.0- 26.17¢ 25.33d 23.83¢
Cow manure 50% + Chemical fertilizer 100%
olo yg05d Y+ S5 28 AN+ 20.00g 19.00h 18.17ij
September 11 Cow manure 100%
et 255 7 1717kl 17.50jk 14.000
Chemical fertilizer 100%
ot 355 10+ (59l5 355 7.0- 18.00ij 17.50jk 17.00KI
Cow manure 50% + Chemical fertilizer 100%
sl V0 o 25570 16.67Im 18.33hi 16.00mn
October 1 Cow manure 100%
et 255 7 15.67n 16.50Im 14,500
Chemical fertilizer 100%
e 355 10+ (55l5 355 720- 15.67n 16.50Im 15.50h
Cow manure 50% + Chemical fertilizer 100%
Ay J5 S )
Flower dry weight per plant (g)
sleys 0 R 12.67a 9.00cd 6.33fg
June 25 Cow manure 100%
et 255 7 9.67¢ 7.00ef 4.33ijk
Chemical fertilizer 100%
e 355 10+ (55l5 355 720- 11.00b 8.33d 4.83hi
Cow manure 50% + Chemical fertilizer 100%
olo y52 4 Y 35 255 1N 6.33fg 7.17e 5.33h
September 10 Cow manure 100%
b 255 7V 4.33ijk 6.17 3.67kImn
Chemical fertilizer 100%
b 355 10+ (55l5 355 720- 4.67hig 4.50ij 3.67kImn
Cow manure 50% + Chemical fertilizer 100%
A oS 255 N 4.00jkim 4.33ijk 4.17ijki
October 1 Cow manure 100%
et 355 7+ 3.33mn 3.67kImn 3.00n
Chemical fertilizer 100%
bt 395 7D+ 55l5 35 7 3.50Imn 3.67kImn 3.17n

Cow manure 50% + Chemical fertilizer 100%

Al oo dopd gy Jlein] o 53 (Sl g05T bl I ixe MBI gyl ygias yb )3 S e gy b dlael
Means followed by the same letter are not significantly different at the 0.05 level, using Dunkan's test.
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Introduction

Roselle (Hibiscus sabdariffa ) is considered as a member of Malvaceae family which is cultivated across all
tropical and warm areas. More than 300 species of Hibiscus are found in tropical and subtropical regions across
the world. Roselle is annual and self-pollinated plant. This plant is very sensitive to cold and glacial, it is
multipurpose plant and its various components are used. Severe water restrictions and the high water costs cause
in some areas, the optimal level of water to become lower than the required level for maximum production.
Nowadays, appropriate irrigation management and the cultivation of drought-resistant plants are regarded as
strategies to deal with drought stress. Roselle is one of the few drought resistant plants. To study the effect of
different levels of irrigation, planting date and fertilizer management on yield and yield components of Roselle,
an experiment was contacted in Agricultural Research Station, 105 kilometers East of Bandar Abbas, Minab city,
Iran.

Materials and Methods

An experiment was conducted as split-split-plot based on a randomized complete blocks design with three
replications. Treatments included irrigation levels in three levels (100,80 and 60 percent evapotranspiration from
reference crop) as main plots, planting date in three levels (June 15, September 10 and October 1") as subplots
and three levels of fertilizer (Cow manure, chemical fertilizer 50% and 50% cow manure and chemical
fertilizers) are allocated as sub-sub plots.

Results and Discussion

The results showed that the highest plant height (127.7 cm) and stem diameter (1.97 cm) were obtained in
irrigation after 60 percent evapotranspiration from reference crop. The highest number of growing stems (3.20
stems) and sepal dry weight (18.48 g) were shown in 100 percent evapotranspiration from reference crop. The
total number of stems, the number of generate stems, flower dry weight and plant dry weight were decreased by
increasing the percent evapotranspiration from reference crop. Thus, the lowest total number of stems (7.70), the
number of generate stems (4.52), flower dry weight (4.28 g. per plant) and plant dry weight (377.1 g. per plant)
were shown in 100% evapotranspiration of the reference treatment. Most of the studied criteria were decreased
by delaying sowing date. The lowest stem height (108.2 cm), stem diameter (1.32 cm), total number of stems per
plant (7.3), the number of generate stems per plant (3.94), sepals dry weight per plant (16.15 g), flower dry
weight per plant (3.65 g), total dry weight per plant (212 g), were obtained on 1" October sowing date. The
highest stem diameter (1.85 cm), total number of stems per plant (10.78), the number of growing stems per plant
(7.22), sepals dry weight per plant (21.02 g), flower dry weight per plant (6.59 g), total dry weight per plant
(420.02 g), were obtained under 100% chemical fertilizer treatment. The highest plant height (125.1 cm) and the
number of growing stems per plant (3.61) were obtained under 100% chemical fertilizer treatment+100 percent
evapotranspiration from reference crop under 1™ of October treatment. The lowest stem diameter, the number of
generate stems, the number of growing stems, sepals dry weight and total dry weight in each plant were obtained
under 100% chemical fertilizer treatment+100 percent evapotranspiration from reference crop under 1"
of October treatment. The highest stem diameter, the number of generate stems per plant and flower dry
weight per plant were observed under 100% cow manure+60 percent evapotranspiration from reference crop.

1- Ph.D. Student of Ferdowsi University of Mashhad, International Campus
2- Professor of Ferdowsi University of Mashhad, Iran

3- Associate Professor of Ferdowsi University of Mashhad, Iran

4- Assistant Professor of Agricultural Research Center, Bandar Abas

(*- Corresponding Author Email: rezvani@um.ac.ir)


mailto:rezvani@um.ac.ir

VYN o,Sdes lial g 8,5hes 3 6995 S poo 9 SodlS gu )b o5 kel O ilisen glaw il

The highest number of stems per plant, the number of generate stems per plant, sepals dry weight per plant and
dry weight of flower per plant were obtained under 100% cow manure on 15 July sowing date treatment.
Conclusions

The results showed that most of the studied criteria were decreased by delaying sowing date from June to
October. The highest dry weight of flower per plant and sepals yield were obtained under 100% animal manure+
June 15 sowing date treatment. The lowest dry weight of sepals per plant was shown under 100% of
evapotranspiration irrigation of the reference crop.
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