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1 - Leaf Area Index

2 - Total Dry Matter

3- Crop Growth Rate

4- Relative Growth Rate
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Table 1- Chemical characteristics of studied experimental soil site in 2013-2014

o 3 J3 B sy o 3 8 sl Slesle 0o S s !
Available Potassium  Available phosphorus  matter Organic  Total nitrogen EC(dS/m™ T
H
(ppm) (ppm) (%) (%) asm)  »
AT L 210 252 0.5 0.07 2.1 7.4
2014
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Table 2- Annual rainfall, averages maximum and minimum temperatures in experiment location during 2011-2014

Tmin Tmax Rainfall
Yyear (OC) (OC) (mm)
2011 16.56 33.62 59.9
2012 17.55 33.49 107.8
2013 16.77 32.48 231.0
2014 15.55 36.2 153.1
wb)i » o3l 3590 «:‘M%J@), 9 ‘_55‘5 555 ‘,e’.l'!!""ﬁ"'“ ‘-"-:*’9"" -y Js»
Table 3- Chemical characteristics of Cow manure and Vermicompost used in the experiment
o yanrd o o s il phd Shesle Ok S Colaa & o]
Available Available phosphorus Organic Total nitrogen EC(dS/m™ -
Potassium (%) (%) matter (%) (as/m™) pH
(%)
'3
s 25 0.72 0.2 10.2 1.25 9.6 75
Cow manure
egnS o9 1.1 0.8 14.2 0.92 7.3 6.3

Vermicompost
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1 - Growing Degree Days
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Table 4- The comparison of phonological stage of Roselle by different fertilizer resource and 100% irrigation in 2014-2015

L e e a L i 0593 3954
S Ul (.35 oo aslio Okl g g9 ol Growth "
Phenological stages fertilizer resources begin-end period J
(day) GDD
Control May- 10— 15 5 148.6
mycorrhiza May- 10— 15 5 148.6
O e - S chemical fertilizer May- 10— 15 5 148.6
Sowing - emergence vermicompost May- 10— 15 5 148.6
COW manure May- 10— 15 5 148.6
Contr}cl)'l May 15 —September 27 135 3913.3
0393) o235 ek A s “;ﬁ‘r’gclazla May 15 —September 27 135 3913.3
(obes fertilizer May 15 —September 27 135 39133
Emergence-beginning of vermicompost May 15 —September 27 }gg gggg
flowering COW manure May 15 —September 27 )
ch():rtrr}?ilza September 27 -October 4 7 183.0
c}}llemical September 27 -October 4 7 183.0
& 1ol e o September 27 -October 4 7 183.0
|-l
A th‘-e)f duﬁ = dof Vert;i?clgrzrfros ¢ September 27 -October 4 7 183.0
nhesis ailgtg:;rslg -endo cow manﬁre September 27 -October 4 7 183.0
Control October 4-November 11 38 730.1
mycorrhiza October 4-November 11 38 73 0'1
oSy o) - wadJS el chemical October 4-November 11 38 730'1
End of Anthesis - leaves fertilizer October 4-November 11 18 7301
falling vermicompost October 4-November 11 38 73 O.l
COW manure October 4-November 11 )
mcé):rtrr}?ilza November 11-December 1 19 253.6
ety o c}1]1emical November 11-December 1 19 253.6
R OoR) fertilizor November 11-December 1 19 253.6
Sl 5ed (S vermicompost November 11-December 1 19 253.6
Leaves Falling- maturity P November 11-December 1 19 253.65

COW manure
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Table 5- The comparison of phonological stage of Roselle by different fertilizer resource and 80% irrigation in 2014-2015

f e 5 iz Lo

Sjelgd Uslye okl 3 E99 0lo s 0090 2y 395 42

Phenological stages S begin-end Growth period GDD
fertilizer resources (day)

Control May- 10— 15 5 148.6
mycorrhiza May- 10— 15 5 148.6
O e = Bl chemical fertilizer May- 10— 15 5 148.6
Sowing - emergence vermicompost May- 10— 15 5 148.6
COW manure May- 10— 15 5 148.6
Control May 15 —September 27 135 39133
Gl = s e mycorrhiza May 15 —September 27 135 39133
(osbasy 0399) 23S chemicgl fertilizer =~ May 15 —September 27 135 39133
Emergence-beginning vermicompost May 15 —September 27 135 3913.3
of flowering COW manure May 15 —September 27 135 39133
Control September 27 -October 4 7 183.0
mycorrhiza September 27 -October 4 7 183.0
2S5 slsl - chemical fertilizer ~ September 27 -October 4 7 183.0
Anthesis beginning - vermicompost September 27 -October 4 7 183.0
end of anthesis cow manure September 27 -October 4 7 183.0
Control October 4-November 7 34 689.0
Oy - S sl mycorrhiza October 4-November 11 38 730.1
S, chemical fertilizer ~ October 4-November 11 38 730.1
End of Antilesis ) vermicompost October 4-November 11 38 730.1
leaves falling cow manure October 4-November 13 40 752.0
Control November 7-December 1 23 294.7
Sy - S (b3, mycorrhiza November 11-December 1 19 253.6
il chemic.al fertilizer November 11-December 1 19 253.6
Leavc;s Fe;111n i vermicompost November 11-December 1 19 2536
maturity & COW manure November 13-December 1 17 231.7
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Table 6- The comparison of phonological stage of Roselle by different fertilizer resource and 60% irrigation 2014-2015

iy 89

S5998 Jolpe ladss dilises ailis obb 9 g9 Ol Mgy

Phenological stages fertilizer resources begin-end Grov::]l;;))erlod GDD

Control May- 10— 15 5 148.6

mycorrhiza May- 10— 15 5 148.6

O e b cusls chemical fertilizer May- 10— 15 5 148.6

Sowing - emergence vermicompost May- 10 — 15 5 148.6

cOw manure May- 10— 15 5 148.6
Control May 15 —September 27 158 4451.0
mycorrhiza May 15 —September 27 158 4451.0
(oagy 0993) 205 (sl = A jow chemical fertilizer May 15 —September 27 158 4451.0
Emergence-beginning of flowering vermicompost May 15 —September 27 135 3913.3
COW manure May 15 —September 27 13 39133

Control September 27 -October 4 6 124.3

mycorrhiza September 27 -October 4 6 124.3

chemical fertilizer September 27 -October 4 6 124.3

w25 slegsl - ol vermicompost September 27 -October 4 7 183.0
Anthesis beginning - end of anthesis COW manure September 27 -October 4 7 183.0
Control October 4-November 11 11 199.9

mycorrhiza October 4-November 11 11 199.9

WS, i - 35 sles! chemical fertilizer October 4-November 11 11 199.9
End of Anthesis - leaves falling vermicompost October 4-November 11 38 730.1
COW manure October 4-November 12 41 764.1

Control November 11-December 1 19 2374

mycorrhiza November 11-December 1 19 2374

Su5edor b (Swwy - BS p 3, chemical fertilizer ~ November 11-December 1 19 2374
Leaves Falling- maturity vermicompost November 11-December 1 19 253.6
COW manure November 11-December 1 16 219.6
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Table 7- Means of squares of LAI, TDM in growth, flowering and maturity stages of Roselle by fertilizer resources and levels

of irrigation
Sy gt Wi Sis 00 lo g0
S Leaf area index Total dry matter
Ol i 2bio e Sl p0
NH| & als als o . I o
S.0.v S e D RN N IVEVL I AW I Flowering 5ol a8 St el o
df Growth Flowering Maturity stage Growth stage Maturity stage
stage stage stage
)5
o 2 0.36ns 0.27ns 0.02ns 5912ns 32629* 15401%*
Replication
|
,d)L'g, 2 0.99%* 1.31%* 0.42%%* 56259%* 125904 %*%* 270970**
Irrigation
s
4 0.01 0.13 0.01 1369 9449 13965
Erorr
Fertilizer 4 0.42%* 0.29ns 1.05%* 68565%* 130539+ 440533
resource
s
8 0.27 0.07 0.04 1981 3336 10098
Erorr
sluisglex bl
Fertilizer 8 0.10ns 0.07ns 0.029ns 15950 4273ns 5840ns
resource
xIrrigation
s
Fu 16 0.056 0.14 0.027 1259 6499 4330
Erorr
Coefficient of 6.68 8.04 11.82 6.33 7.55 6.4
Variation (%)
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* and **: Significant at %5 , %1 level of probability, respectively. ns = not significant
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Table 8- Means comparison of LAI, TDM in growth, flowering and maturity stages of Roselle by fertilizer resources and
levels of irrigation

S w2 L Suid o3lo g0z
Leaf area index Total dry matter (g/m2)
oy y My iy Sy ) S S22 59092 5085 ey
Growth Flowering 35909 3 9 Flowering Maturity stage
stage stage Maturity  Growth stage
stage stage
Control 3.24c 4.58b 0.95d 453d 907d 792c
mycorrhiza 3.39bc 4.5b 1.14c 486d 994c 88lc
s me chemical 3.6lab 4.6ab 1.46b 550c 1089b 1098b
fertilizer
fertilizer vermicompost 3.72a 4.61ab 1.55b 582b 1127b 11.56b
resources cow manure 3.76a 4.96a 1.82a 676a 1281a 1259a
okl s 100 3.71a 491a 1.50a 609a 1149a 1148a
Water level 80 3.66a 4.72a 1.47a 579 1083b 1069b
60 3.24b 4.33b 1.19b 491c 968c 886¢
Jwls 100 3.37cdef 4.71abced 1.06ghi 509efg 1050cd 850fg
Control 80 3.29def 4.73abced 0.97hi 455fgh 903ef 815fg
60 3.07ef 4.31de 0.83i 395h 767f 563h
2 y959Lo 100 3.68abcd 4.70abcd 1.16fgh 497efg 1060cd 1038e
mycorrhiza 80 3.45bcde 4.61abcd 1.42c§ef 512ef 1046¢d 856fg
60 3.04f 4.43bcde 0.85i 449gh 875ef 748g
losd 358 100 3.75abc 4.94abcd 1.48cde 579cd 1161abc 1232bc
chemical 80 3.06abc 4.59abcde 1.64bc 550de 1114bed 1156¢d
fertilizer
60 3.64abc 4.33cde 1.27efg 467fg 993de 906f
CargaeS oy 100 3.82ab 4.98abc 1.70abc 651bc 1209ab 1223bc
vermicompo 80 3.86a 4.55bcde 1.61bcd 603cd 1124bed 1190c
st 60 3.16ef 3.96e 1.35defg 493fg 1050cd 1056de
95 398 100 3.95a 5.21a 1.94a 730a 1267a 1399a
cow manure 80 4.00a 5.05ab 1.86ab 706b 1230ab 1330ab
60 3.23ef 4.63abcd 1.67abc 591cd 1157abc 1158cd

1,15 (g b e SM210.05 ( P< )LSD Q}n)"l bl gt o 0 Syie B G Bl iy sl Sile

Means followed by similar letters in each column are not significantly according to LSD test (P< 0.05)
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Figure 1- Roselle LAD by levels of irrigation effects and fertilizer resources
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Introduction: Roselle (Hibiscus sabdarjffa L.) is an annual or biennial plant cultivated in arid and semiarid
regions. This plant is grown in parts of Africa, Asia, America and Australia. This plant is ecologically short day,

self-pollinated and sensitive to cold and freezing stress. Studies conducted on the medicinal plants in natural
ecosystems suggested that using sustainable agriculture system provides the best conditions for the production of
these plants, leading to maximum qualitative and quantitative yield in such conditions. In order to analyze the
growth indices, leaf area index (LAI) and total dry matter (TDM) is required. Other indices were calculated from
LAI and TDM. Considering the importance ofuses andresistant to droughtstress of roselle, this plant cultivate in
provinces of Kerman and Fars recently. In order to evaluate the effect of organic, chemical and biological
fertilizers on thermal requirements, developmental stages and some of physiological indices of roselle by
irrigation levels, was conducted in Jiroft area.

Materials and Methods: In orderto evaluate the effect of organic, chemical and biological fertilizers on
thermal requirements, developmental stages and some of physiological indices of roselle by irrigation levels, an
experiment was conducted at Agricultural Research Farm Jiroft of Universityin2013-2014 growing season.
Theexperiment was conducted as strip plot based on a randomized complete blocks design with three
replications. Three irrigation regimes (100%, 80% and 60% of crop waterrequirement) were assigned as
horizontal factor and four fertilizer resources (mycorrhiza, vermicompost, cow manure and chemical fertilizer
(NPK)) were allocated as vertical factor. Plant water requirement was calculated by using salinity parameters
(sensitivity coefficient, salinity threshold and gradient of yield reduction), plant characteristics (height and the
maximum depth of root), vegetation coefficients (first, middle and end of growth season), characteristics and
duration of growth period with AGWAT software. Then, treatments of 80% and 60% of plant water
requirements were determined and irrigation water per irrigation period was recorded by the water meter. As drip
irrigation system with 0.001 Sq. M. were independently used for each treatment.Traits such as LAI, TDM, LAD,
CGR and RGR indices and dry sepal yield were measured. All data were subjected to analysis of variance
(ANOVA) using SAS 9.3 software. When F test indicated statistical significance at P< 0.01 or P < 0.05, the least
significant difference (LSD) was used to separate the means.Figure drawing was done with Excel andSigmaplot
Ver. 12.5

Results and Discussion: The results indicated that roselle is short-day plant and its flowering is stimulated
by nearing the short days. Fertilizer resources and irrigation water levels had not significant effect on flowering
of plant. Also fertilizer resources and irrigation water levels had significant effect on LAl and TDM. The highest
LAD value was found in the cow manure and vermicompost treatments. The highest CGR value was obtained
from 100%, 80% and 60% respectively. Growth reduction between irrigation levels 100% and 80% was not
significant. Slope decline between irrigation levels (i.e., 100% and 80%) was similar. Slope decline in control
and mycorrhizal morethan vermicompost, cow manure and chemical fertilizer. Similar results also reported by
Gendy et al., (2012) and Samiran et al., (2010) .The results showed that the interaction of Fertilizer resource and

levels irrigations on the sepal yield was significant. Sepal yield at all three levels of irrigation showed increase in
the plants treated with cow manure, vermicompost and chemical compared with mycorrhizal and control
treatment. The highest sepal yield (1217 kg.ha’l) was obtainedfrom100% crop water requirement cow manure
treatment and the lowest sepal yield (493 kg.ha') was obtained at 60% crop water requirement control
treatments.

Conclusion: It seems that among the different fertilizer resources, cow manure and vermicompost have a
greater impact on soil water holding compared to other sources of fertilizers (mycorrhiza and chemical fertilizer)
by increasing soil organic matter. The results of Growth indices analysis, growth degree days and phenology
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assessment indicated that the most leaf area index and dry matter was observed at flowering stage and the
beginning of flowering rosellewas under the influence of photoperiod. Due to soil and climatic conditions of the
study area, using cow manure or vermicompost with 80% of the irrigation water requirement, roselle plant seems
appropriate.
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