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Effect of sowing date and plant density on growth and yield of roselle
(Hibiscus sabdariffa L.) plant under climatic conditions of Ahvaz, Iran

Hasani Nasab, M., Fateh, E.2, Aynehband, A.3, Monsefi, A.* and Behnamfar, K.

ABSTRACT

Hasani Nasab, M., Fateh, E., Aynehband, A., Monsefi, A. and Behnamfar, K. 2025. Effect of sowing date and plant density
on growth and yield of roselle (Hibiscus sabdariffa L.) plant under climatic conditions of Ahvaz, Iran. Iranian Journal of Crop
Sciences. 26(2): 170-186. (In Persian).

Introduction: Roselle (Hibiscus sabdariffa L.) is used as food, hot and cold drinks, flavoring, and medicine.
During the critical stages of development when plants require optimum moisture and temperature during
planting, germination, flowering, and fruit formaion, choosing the suitable sowing date can affect growth and
yield of medicinal plants (Mir et al., 2011). The purpose of this study was to evaluate the effect of sowing date
and plant density on some growth characteristics and yield components of roselle (sour tea) under the climatic
conditions of Ahvaz, Iran.

Material and Methods: In order to evaluate the effect of sowing date and plant density on the growth and yield
of roselle (sour tea), an experiment was carried out as split plot arrangements in randomized complete blocks
design with three replications in the research farm of the Agricultural and Natural Resources Research and
Education Center of Khuzestan province in Ahvaz, Iran, in 2022. Sowing dates at five levels (April 11, April 21,
April 31, May 10, and May 22) were assigned to the main plots, and plant densities at three levels (4, 8, and 12
plant m?) were randomized in sub-polts. After emergence, seedlings were thinned to reach the defined plant
density (4, 8, and 12 plant.m?) at three to four leaf stages. The growth characteristics were measured during five
growth stages from 30 days after sowing dates and at intervals of 30 days. Roselle plants were harvested at the
stage of boll ripening. After harvesting roselle plants, some characteristics related to yield components include
plant dry weight, boll dry weight, number of boll.plant®, number of seed.boll’l, 1000 seed weight, sepal
weight.plant?, biological yield, dry sepal yield and seed yield were measured and recorded.

Results: Analysis of variance showed that the interaction of sowing date and plant density was significant on
plant height, number of boll.plant?, number of seed.boll?, seed weight, sepal weight.boll, biological yield,
sepal dry weight, seed yield and seed harvest index. Also, the effect of sowing date was significant on leaf area
index, plant dry weight, boll dry weight, sepal anthocyanin content and sepal harvest index. Mean comparison
showed that the highest plant height was measured in Aprill 21 with 12, 4, and 8 plant.m? (198.2, 197.9, and
194.6 cm, respectively). The highest number of seed.boll was recorded in April 30 with 4 and 8 plant.m? (24
and 22.7, respectively). The heaviest single seed weight obtained in April 21 and April 30 with 8 plant.m? (19
g). The highest of sepal weight.plant* was obtained in April 31 with 12 plant.m? (43.9 g.plant?). The highest
biological yield was harvested in April 21 with 8 plant m (44707.2 kg.ha*). Also, the highest leaf area index
(9), boll dry weight (0.893 g), number of boll.plant? (209.9) and sepal anthocyanin content (0.329 pmol g*?)
were measured in sowing date of April 30.

Conclusion: The results of this experiment showed that most of the growth characteristics and yield components
of roselle (sour tea) plants sown on April 30 with 8 plant.m were higher compared to other treatments. Delay in
sowing date caused decreases in the growth characteristics and yield components, which is probably due to the
increase in temperature and its effect on the growth and production of roselle plants. Considering the results of
this experiment, the planting date of April 30 with plant density of 8 plant.m? was identified suitable packge for
the growing of roselle under the environmental conditions of Ahvaz in Iran.

Key words: Biological yield, Leaf area index, Roselle, Sepal anthocyanin content and Sepal yield

Received: April, 2024 Accepted: August, 2024

1. Ph.D. Student, Shahid Chamran University of Ahvaz, Ahvaz, Iran

2. Associate Prof., Shahid Chamran University of Ahvaz, Ahvaz, Iran (Corresponding author, P4 e.fateh@scu.ac.ir)

3. Professor., Shahid Chamran University of Ahvaz, Ahvaz, Iran

4. Assistant Prof., Shahid Chamran University of Ahvaz, Ahvaz, Iran

5. Assistant Prof., Forests and Rangelands Research Department of Khuzestan, Agricultural and Natural Resources Research
and Education Center, Ahvaz, Iran


mailto:e.fateh@scu.ac.ir
http://agrobreedjournal.ir/article-1-1355-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-08-14 |

VT Ol oY ojlad i 5 o Ml 010 (215 p sl 4 15"

&=L IS e 5L e slaast L sluw g L
S Sl ol o llan oslinad sl b 28
L olS a0l Golas 5 Cusb iy Jsb cles
i gy SO L s edd e Cle Ll 2
2,130l 8 LS 5 55 Sles gz 5 JE SL oS
LT &S s (Parsa Motlagh et al., 2017)
Eeel 55 gl oL cosls s U oS sl ol
)dfﬂlfaj_(wﬁljcoj}_&«:luﬁl_{
¢S s (Miretal,, 2011) 3 45 o olS 63§
Sl sl o elie e 0303 S5 i lesT
5, Shes gl 47 513 Ol L w3 35 sl oS
L s lie 55 gl Vo Sl LS 53 ol S
RERCPVRCENA IS P AE C_,_.’:a\fdu@)u
—olis 50,6 s 0 se (Seghatoleslami et al., 2013)
5 Sose e I el j a0 5 L
b e (el 5 (ame ol se Sl o 0slind
ST o3 QLS o by sl Julge 51 (S
L;lﬁ%rflgw.w\ck_mbuﬁuﬁ
5 ALS L1 (K55 sba ol 3l eslial S 1
lie doob . Cnl (650 5 Connl Flo (oo ful e
Laans; Gs) 2 B g w9 S8 Glacms, o
YRR a:\.&s_wi&ﬁ sl coss glas °'\"Su::’5
YU <> 51 .(Mokhtarpour et al., 2008) > 5 Jal =
i3l el il g o el dls 53 6 0S5 D3
Aol tm 31 (s 35 el ol o s Shes
)}3&sté\ﬁhﬁﬁ&xqﬁju:i‘}\@l{vf\j
Al 555, s 2alS yod i oldé ,wle g
Slidos e L (Bozorgi et al., 2011) 5 5 oo pelas
S5 e 5Lh oS 4z pa oS Tl onls DL
03,5 o (6 5 s 55 AL il Hlat s
g s bl | (6 g g Il
il Al g (6 e 3 S 5 iy 4t
LS e,y sileiT SO z= 5 .(Baloch et al., 2002)
3l 4 g &u:,\d;laou,s =508 s sl

4o

¢ L " (Hibiscus sabdariffa L.) 5 5 sl ol
o3l gl Sl essd s ol (Roselle) U5, (o0 5—as
OLals i oy 8 4o dae 5 (Malvaceae) S
5L 3T Cadobes Gblie )3 48" Sl lans 5 o5l
OT gLyl 5 035 LSS oSl 55 o S LT
DY clacS y ghyls iy sl dhuy o 2T B Y @
eSS L s,5 b S 5505 4 bl s e
40 0T LS o lS 6o guo Oy S g o7 Sl o
w51 .(Chew et al., 2024) usT o 55 50 5 55,
(AL G5 A Olgen B 5 sl e sk
5 e mles psediaseab om0 8 Sy
S el ol i o o3litwl LS (65,13 Ol e e
Sosed Ol gieas OT Sleslamal s 4 5 i 0T & gd
o sl o )las (Yagi et al., 2023) cul LS
st e St 5 J5 S g sm oz I 8
sy 55U (80, ST il el il 55T b
S8l 5 el ol 3 555 (S 5
Slad sSsn ol S o St Sl 5
oS Ll g od St Jslge Olyieas ALS
L g D s DS P e )3

.(Saod et al., 2024)
S5 s ol e Joole SO s b
53, 8kes 1 aS ol oly5 Y pmme 50,4
Ol syl e b Cute b Jseme W g5 o158
3 es 5 Ay g g5 BB Sl S b
Jln b 5o 5 sl ol sl (15 OblE
Colbs slas 5 LS Cusb) 4 plad 5 A Sl
S5 5 a8 LS Sl (oS Ols s
Coslas Cel CilS Cnlials G0l s adls 5o s
LS 5 TS A Lol ) Gl ol o 0
syt oS 5 Sl el S sl sol s
Slis LS 5,5 (Meftahizadeh, 2021)

b s Ll Al 55 gl olS eSS 5085


http://agrobreedjournal.ir/article-1-1355-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-08-14 |

MWV IAS O DD 5 o e b Sl ol 3 Shae 5 As 5y 4 (oS5 5 IS b 31

03555 35 4k 5 QLS 53 p S S Vv ltie 1)
Laame 5 ol 51 3 5 5 5 s U Jler alo o 55 o
Olejs el o 2 55 SIS ) (‘5}1:5\" BIEFERS
(Parsa Motlagh and s esls ¢S au (5L L
Yazdini Bioki, 2018; Behnamfar and Abbas Torki,
3,5l S 93 03 B 1 S e ¢S 3 .2020)
WS L glad slas S LYl g laas oIS 05 S
56 3l 5 e lanlad O I w03
Sl Joomn (it ga SLeMb! s ol Lasety
ot s S8 b a5 ot 5o lesT
ol Syl Y Jsd 53 slaT sl Jome ST
5 S sl ol eSS 5 e (slasdy o
ag 0Ll 5l Hdo LS ,T 87,0 51 aS” (Vidas) i
jawjﬁ;)ﬂulfduéjujauﬁau
3550 Jol b b OTEs s (o) (6 e Sl
O S Sl Ll 2l s O goa LS
o Sl VO iy Hler Jald (FF) m o 2 &
LaampalE 1l 3OS jon Sl g 350 in 4 5
Odany Sl S 2P LY o o s SLol slad
S ¥ 5ot ler) sy s lanST S
J,.b,;jj_n&uq_lp.,uuai_:(@f,uﬁ
LS ey s Dy god oL S Uy 0553
sb bl 28O ma sy 50 LT
Y elS a, ghinl e s ool ol
Vo BV alS g 0dd eSSl e 5 55,00
5090
ﬁu)$\ﬂ¢\uamojj‘uﬁ gL
ot 50T 3ol sy o e gy 53 5 el
o s S8 ol e, ¥ Akl L ,d csls )
&5 1 e s Sl slinal L Laad s &5
Gl g s s ¢S5l (WinDIAS3, AT, UK)
(Laals s ¢SKist) o e S oawy dl 0 3 i 5
03 35,2 YY H5 el adlS claw g Ldd s

L—i@ﬁ))‘ J)‘)J ALY Lg\.hd.?}{ QQLJT J)‘ @)U

K alS 5 058 5 g 3, Shas (o slaasls
535l 53 e e 53 4T s 5l oS5 00
A5 g Ol o 5 i OIS cam pe e 53 6 A5
L —sb LT .(Borji Abad et al, 2017)
Sty 8y oS5 LA b Sl oL e
i Sl 0 sl oS s Sles ol
ol Lol 1 pal ol Ll 5 53 5 Shee ST 4

!

b 9959 39

3S e s as e 03 VP Jlu ys slesT

53 Ol o Ol (pnl mlis 5 (65,5L08 Dlidows
5 Brh e s am 3 FA b L Slsal Ol gl
S glal e A 5 Jls 4ids Yo 5 ey 5 e
31,8 e a3 Y0 6Vl glos 5 Ska b 55 pelaw
il o], slo a3 0F SULs sles STl
Sl ool 31,8l 4z 53—V b clas
Nl ;55 oKl 5 e e VY Suse GY5 b
CAB s edis 2 s ST ga e e Yoo
DL 10 5,15 an b (dolas ulS” glaesST ok - b
I3l ecn355,3 YY) o oty 55 ST 50,6 s |
(313 5 gl 5 iyl To ciigunyl Ve cliigus)|
T a3 S5 laeST 5 5 ol gla 7 5o
Lol 15 53 (am e 53 a5 )Y 5 St Olg)
Sl Joee ey (S 5lwesleT L o3l 5l 3 o 5
Sl Sllee Ly oo slS 51 b asin g3 -, b
Srpslacale 04l G Sda b o3 1 S okl
A5 el (e 03 (6l o gl Csb ) 4 O
ot b b s ae e Cusb) O b
i, 4o s e 3 ol 5130055 A THE L
e D) i gl sl S A ol 4L glas S
(ol S g e 5 by 5 (i 5 Dl 5
54l O S 530 5 LS00 oS
0l S soin (o5l ate 5 055,55 555 p g


http://agrobreedjournal.ir/article-1-1355-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-08-14 |

VT Ol oY ojlad i 5 o Ml 010 (215 p sl 4 15"

(VP 1) LlesT sl ) Joee ounlil ga SleMLI -\ J st

Table 1. Meteorological information of the experiment site (2022)

S glos 5 Ska La slos ke 198 sles 3l 158 glos ST
Mean soil temperature  Mean air temperature  Min air temperature  Max air temperature
Month obo ('C) (C) (C) (C)
Apr. 308 17 28 21 36
May i) 20 32 29 44
Jun. sls = 24 39 30 45
Jul. S 28 38 30 48
Aug. N 26 39 31 46
Sep. BYHgs 18 31 22 39
Oct. e 16 28 18 39
Nov. oLt 13 21 15 29

ST ol ol o oS gl 5 (S5 sla S5 9-Y Jsul>

Table 2. Physical and chemical properties of soil at the experimental site

S Gas il - S Ssps oS oA Sl
Soil depth (cm)  Texture K (mg.kg?) P(mgkg?) N(@®%) O.C.(%) pH EC(dS.m?)
0-30 Silty-Clay 241 7.1 011  0.87 8.39 2.68
30-60 Silty-Clay 215 6.15 0075 071 8.10 1.78
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Table 3. Means comparison of plant traits of roselle in interaction of sowing date and plant density treatments

g glisl Sy 530558 St Gls ym 05 8 lS oSias o
Plant height No. of o358 55 4wl slua 1000 seed Sepal weight
Treatment bl slasles (cm) boll.plant?  No. of seed.boll*  weight (g) (g.plantt)

Sowing date x Plant density Gy o STiX il b

Apr. 11 x 4 Plant.m mse 03 G5 ¥ X 3y 5 XY 157.3ef 143.7e 19.3def 16.6¢d 26.9c
Apr. 11 x 8 Plant.m r e )3 G AX 3y 5 YY 155.0f 141.7ef 19.3def 17.0cd 26.9c
Apr. 11 x 12 Plant.m-2 PAIRTP L E ISP AL 156.3ef 137.0efg 18.7fe 18.3ab 28.2c
Apr. 21 x 4 Plant.m™ pop e 03 G5 B X gl ) 197.9a 194.0c 22.0b 17.6abc 38.8b
Apr. 21 x 8 Plant.m Fop e 03 G A X Sl ) 194.6ab 202.0b 20.0cde 19.0a 40.3ab
Apr. 21 x 12 Plant.m- mp e 03 B VY X sl 198.2a 203.7b 21.3bc 18.6a 40.0ab
Apr. 30 x 4 Plant.m r e 33 6§ X gyl Ve 186.7bc 213.3a 24.0a 18.9a 43.3a
Apr. 30 x 8 Plant.m R 03 B A X Sl Ve 188.3bc 200.7bc 22.7ab 19.0a 40.6ab
Apr. 30 x 12 Plant.m-2 pe e 33 G VY X Cligus,l Ve 187.7bc 215.7a 22.0b 18.6a 43.9a
May 10 x 4 Plant.m- rp e 03 45 B X Cgus,l Y 178.3d 173.0d 20.3cd 17.5d 39.8ab
May 10 x 8 Plant.m- R 03 B A X Sl Y 176.7d 174.0d 21.3bc 17.5a-d 39.7ab
May 10 x 12 Plant.m™ Fa e 03 G VY X sl Y 180.3cd 179.3d 20.3cd 16.6¢d 42.2ab
May 22 x 4 Plant.m- pp e 03 G5 ¥ X sls 5 163.3e 131.79 18.7fe 16.3cd 25.9c
May 22 x 8 Plant.m- Fp e 03 G A X sls 5 163.3e 135.0fg 19.3def 16.0cd 28.3c
May 22 x 12 Plant.m™ ;g e 3 G VY X sls 5 173.7d 132.0g 18.3f 17.0cd 25.7¢
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test


http://agrobreedjournal.ir/article-1-1355-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-08-14 |

MWV IAS O DD 5 o e b Sl ol 3 Shae 5 As 5y 4 (oS5 5 IS b 31

—_

& 5
Leaf area index
[ R PO S A N I R TR

a
a ab

ab

I b

n2a AYY [TV | I IR | I | ala =0

Apr. 11 Apr. 21
Cils b

Sowing date

Apr. 30 May. 10 May. 22

Sl b slasbed 3 i sl &5 b et U S0 4 lie ) JSC
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Fig. 2. Mean comparison of total dry weight of roselle in sowing date treatments
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Fig. 4. Mean comparison of sepal anthocyanin content of roselle in sowing date treatments
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Table 4. Means comparison of biological yield, sepal yield, seed yield and harvest index of roselle in interaction

of sowing date and plant density treatments
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Biological yield  Sepal yield Seed yield Seed harvest

Treatment leiT glales (kg.hat) (kg.hah) (kg.hat) index (%)
Sowing date x Plant density G g o ST X bl b
Apr. 11 x 4 Plant.m ry a3 S B X sys 5 YY 24118.9d 1796.4f 3060.0d 13.0bcd
Apr. 11 x 8 Plant.m ryo a3 S AX 5ys 5 YY 22708.3e 1834.5f 3165.6d 13.9abc
Apr. 11 x 12 Plant.m oo 33 G VY X s,y 5 YY 23705.6de 1954.2e 3145.8d 12.7cd
Apr. 21 x 4 Plant.m oo e 3 6 B X gyl 44540.4a 2674.7d 5187.1bc 11.8d
Apr. 21 x 8 Plant.m2 e 3 G g AR syl 44707.2a 2810.7bc  5259.3bc 11.8d
Apr. 21 x 12 Plant.m r e 53 G VY X gyl 44537 .6a 2761.6cd  5662.7b 12.5cd
Apr. 30 x 4 Plant.m PRSI 3 SCEPISER 42793.4b 2869.7b 5971.1ab 15.5a
Apr. 30 x 8 Plant.m r e 33 S A X gl 42951.7b 2985.4a 6638.8a 14.1abc
Apr. 30 x 12 Plant.m oo 3 G VY X gyl Ve 43247.3b 3027.2a 6073.7ab 14.0abc
May 10 x 4 Plant.m PRSP 3 SRR B 30303.5¢ 28419bc  4415.6¢ 15.1a
May 10 x 8 Plant.m r e 33 g A X gl Y 30148.4c 2822.8bc  4649.4c 15.9a
May 10 x 12 Plant.m PPERTOCIVEL B SUN-VRESA D 30285.9¢ 3015.2a 4363.9c 14.9a
May 22 x 4 Plant.m PRSP 3 SN 19020.9¢ 1827.8f 2837.3d 15.4a
May 22 x 8 Plant.m oo 3 G AX sls 5 20369.6f 2000.7e 2941.9d 15.7a
May 22 x 12 Plant.m ro e 53 5 VY X sls 0 18862.3g 1852.0f 2910.9d 16.0a
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Fig. 5. Mean comparison of sepal harvest index of roselle in sowing date treatments
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