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Ay 0ye by (Fail glie 5 s yiSTas des JBlas ( Kile -) Jguo
Table 1- The minimum and maximum average temperature and precipitation in growth period

2017 Month
June  July August September October November
J8las> Lwgio Average minimum temperature («C)  20.5 2385 2194 15.84 10.31 8
iS1a> bwgio Average maximum temperature (¢C)  28.1 3565 3355 26.75 19.85 14
Los buwgie Average air temperature (°C) 243 2975 27745 21.295 15.08 11
S9,b Rainfall (mm) 0 0 0 0 2.8 3.5
S obeondn (58 452 -V Jou
Table 2- Soil physic-chemical analysis
; i Sl S J5 03s
S b Ly o iz sl colas .
. . .. Organic Total
. Potassium  Phosphorous Electrical conductivity .
Soil texture pH (dS.m") carbon nitrogen
Available (mgkg™) ) (%) (%)
Sandy-loam 225 35 6.96 0.82 0.39 0.031

izl el ails 5 O G pae LTS 0 Shes ik o Slas Sliao (Slayye 5:55ke) (il s 5o -¥ Jgu
cils fu b ookl a0 sl yles 36 cos (Hibiscus sabdariffal.) by sle oS cilisee
Table 3- Analysis of variance (mean squares) of physiological traits, yield, yield components,

water use efficiency and harvest index of Roselle (Hibiscus sabdariffa L.) in irrigation
intervaland sowing date treatments

S ,11»&
A e ag glas,l adlu yhd J5 o o w3 O Slos
B ad C"L“"’ - JHU . .
SOV &l Plant Stem Flower Biological
o df height diameter Sepals yield yield
yield
Block gy 2 1644.1 ** 0.084 ns 0.064 * 124.4 ns 0.0034 ns
Irrigation (gL 2 1444.7 ** 0.75 * 0.24 ** 10605.6 * 34.42 **
Main Error Lol glas 4 116.4 0.053 0.018 862.2 0.13
Sowing date cubls & b 2 1136.7 ** 0.51 ** 0.049 ns 567.3 ns 2.58 **
cabls F 6% (g5l
S b el 4 122.5 ns 0.022 ns 0.0048ns  282.9ns 0.19 ns
Irrigationxsowing date
Sub-errorsuslosdl glas 12 422 0.049 0.0036 506.52 0.039
C.V. (%) &y gy 6.4 8.1 9.49 8.23 271

bl oo doy0 ) 50 Jlatol mglan 0 (s a5 (68 Sre pae saiaslis s g g s

#% ,% and ns significant at 0.01, 0.05 probability level and no significant, respectively.
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Table 3- Continued

L 4= b pao 21,6 by 21,8 Sl b pan ol Sl sl f:a..’,‘b
35 gl i Sl J5 i T RCIIve S yolS Jeilon
S.0.V. (O} . . . Flower
d Sepal water Flower water Biological yield Sepal harvest h
. . . . arvest
use efficiency  use efficiency  water use efficiency index index
Block gy 2 0.00067 * 0.0000016 ns 0.0000024 ns 342 % 0.01 ns
Irrigation (g ,LsT 2 0.0059 ** 0.00019 ** 0.76 ** 4.79 ** 0.152 ns
| glas
""‘L.o é 4 0.00021 0.0000097 0.0021 0.69 0.044
Main Error
(S Ao b
T 2 0.0039 ** 0.00011 ** 0.40 ** 0.75 ns 0.0075 ns
Sowing date
2lS g 6% 65kl
S TR e 4 0.000091ns  0.0000052 ns 0.01* 0.41 ns 0.011 ns
Irrigationxsowing date
onilondly slas
: 12 0.000039 0.0000055 0.00051 0.24 0.021
Sub-error
C.V. (%) &l s g ps 9.23 7.82 2.55 791 7.34

sl e aoys V50 Jlaxl zoka 50 (5l sre 5 (5,0 sre pas saimdlis o s ¥ K s

and ns significant at 0.01, 0.05 probability level and no significant, respectively.

O sl el cnls

Table 4- Main effect of irrigationinterval and sowing date treatments on yield, yield
components water use efficiency, and harvest index of roselle (Hibiscus sabdariffa L.)

sl sl

el
L, S 3 (o (o
) 8") Bl b ’)S'L“C g5 FSlos ol b pao ol b pao cilo
GCINTE ts Stem aaed Flower ) S s g S s
Irrigation round Plant diameter Sepals yield Biological Sepal Flower S ) |
height (cm) yleld_l (kg.ha™) ylel(_il water use  water use h cpa
(cm) (ton ha”) (tha™) efficiency  efficiency . ;Wiiﬁ)
- - maex
(el (L ’
3950 6ol 50
L] 181.2 2.91 1.42 2732 14.6 0.13 0.025 9.71
Irrigation intervals
of 8 days
3901 &bl 99
SLES] 160.6 2.88 1.59 307.7 14.8 0.15 0.030 10.74
Irrigation intervals
of 10 days
39217 &kl 599
sy 158.1 2.40 1.26 239.07 11.4 0.18 0.034 11.12
Irrigation intervals
of 12 days
LSD value (%) 8.5 0.3 0.079 38.4 0.26 0.0082 0.0041 0.64

L0 Ao 9o )0 O Jletl mhans 1 lo gime IS Bl (5031 b S & 90 4 L Silo
The means were independently compared with the LSD test at the 5% probability level.
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Table 4- Continued

g gl aSlw yhad - (o < e T o T
Cbls g ,b :lsm’ Stef ) SySdos SplS Ol Span T Ol Gpan ST
Sowine date height diameter Biological Sepal water use Flower water use
& (c ri ) (cm) yield (t.ha™") efficiency (g.L™) efficiency (g.L™)
\Z;F'J/Y’/\f 175.4 2.97 14.24 0.14 0.027
une
\r;:?“/r)\ 170.5 2.72 13.55 0.14 0.028
une
“;::/‘cl/“ 154.0 2.50 13.18 0.18 0.034
uly
LSD value (%) 11.08 0.22 0.38 0.015 0.0024

L0 ol 9o )0 O Jleiml mhans 4o lo cme GBS JBlax a0l b St &y 4 oy Silo
The means were independently compared with the LSD test at the 5% probability level.

e O4th June O18th June M2th July a
=)
2 o, ’ . 5
KR d d 4q ]
i 8 m
9 d1s £ 2
I
{3
4z,
A B
13
I g'0s
.
[2n]
0

Irrigation intervals of 8 days Irrigation intervals of 10 days Irrigation intervals of 12 days

Irrigation round

(o é)il.o.c uT d)..a.o L;US).. cls c.:)b 9 L;)L..J 590 C?"a“"' dilfso u,u.&o.‘b).o—\ J&w
Figure 1- Two-way interaction of irrigation interval and sowing date biological water use

efficiency
(LSD value: 0.082).
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Abstract

In order to evaluate different irrigation regimes and planting date on yield, water use efficiency, and
harvest index of Roselle (Hibiscus sabdarjffa L.), an experiment was conducted in form of split plot in
randomized complete blocks with three replications in Karaj in 2017. Experimental treatments included
irrigation round (Irrigation intervals of 8, 10, and 12 days) as a main plot, andplanting date treatments at
three levels of 4™ June, 18" June, and 2™ July as a sub-plot. Results showed that the main effect of
irrigation treatments was significant on all traits except harvest index. Planting date had a significant
effect only on plant height, stem diameter, biological yield, flower water use efficiency, and sepal water
use efficiency. The interaction of irrigation treatment levels and planting date only made a significant
difference in biomass water use efficiency. Also, the flower harvest index was not affected by any of the
applied treatments.The greatest plant height (181.2 cm), stem diameter (2.91 cm) and biological yield
(14.6 t.ha™) were obtained in the irrigation interval of 8 days. The highest sepal water use efficiency of
(0.18 g.L™"), flower water use efficiency (0.034 g.L™") and sepal harvest index (11.12 %) were observed in
the irrigation interval of 12 days. The irrigation interval of 10 days had the highest sepal yield (1.59 t.ha™)
and flower yield (307.7 kg.ha™").Delay in planting caused a decrease of 12, 16, and 7% in plant height,
stem diameter, and biological yield, respectively and increase in the sepal water use efficiency and
biological yield water use efficiency by 22 and 20%, respectively compared to optimum planting time.
The highest biological yield water use efficiency (2.41 g.L™") was obtained in irrigation interval of 12
days and one month delay in planting. Based on the obtained results, irrigation interval of 10 days is
recommended to achieve maximum flower yield and sepal yield, increase the flower water use efficiency
and sepal harvest index. Also, in order to shorten the cultivation period and save water consumption, the
date of 18™ June is recommended for plant cultivation in Karaj.

Key words: Harvest index, Irrigation interval, Flower yield, Sepal yield, Water
deficit.
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