Iranian Journal of Field Crops Research
Vol. 15, No. 2, Summer. 2017, p. 451-462

i

010! =y Sl gy 4yl
FOV-FFY .o AYAF liasli (¥ olos 10 il

5 ShS1 ST eI o oo izt o Shos 51 S 2 ghaw 5 Glads mla SU

&b e o3 (Hibiscus sabdariffa L.) s 5 sl 05,15 ol S pulS cpilows 55T Ol jus

T 3, edisl 4l oL R AT -""“‘c.\z.a Sy pop— GMaslu,l o,le
WAD/ /A 1L 5 Gy

WA/ ONA iy 0

2>

5 yulS sl e 5 el 5T Clled 0 ,Slae elinl ,Shas 5 ool o ok 5 cMyiss abio sl alllas oan L 5o oyl

oo By (g)le odd 0,5 o ST aody (b oSl Sladss de) e 40 WWAV-AY o WAN-AY elys Jlo 90 0 (55 s (g)b olS
5 il Gla S ole lsicd oS L 5 doys Vor g Ar < 5r s s 5 (ool ol ol 15 plosl LS5 d b slas JolS (oSl
Olgiedn 2ol Hlosi g (wliy 9 5hed (059 50) (aliond 365 c(5gl5 355 cCamguoS (a9 i ygSile (g 395) o Yoz 2 olS sl ke
Job 591 615 1 ol ol polams 5 (5lnds golie 15 ol it S o Lyl ly 40525 gulis i 48,8 a5 )3 (3900 slocsyS Lale
Olmwgtl ol g (S aST 5T Clb 03 i 3,5kae oS pnlS 3 ,Slas Wiy > iS5 pnlS (59 Wgr 43 0558 Sl ulS ad Ly
s 5> 18l Jlos 3 Syl 59 2 )Shos o yiaS g (G918 355 Sl gt 5 olS (ol L doyd Vor aw > St S pulS g ot
392 (&3 ime glil wy 3y90 sla S 81,0 ol o 5L dod A g Ve pobaw Sl 4 do g b el Caumsay oLS T 5L ss )y S
oolie (35 sl o)) 0 spliand 5 CunggaS ooy eisold so36S By L ol i oS (o Sl oy Ae s o oo iy izl

(Rao, 1996; xais o ool wl dlf g Lyo o aLS (sla Sauiss
o520 5 |5 (obiepne slody) S gaus 5l Tsai et al., 2002)
oM S gl (il )b Canio 3 )5 sly olS (LBsS
Ol_ﬂ).) dl)g llbgf)uwls )l ‘L))l » DSM.C ‘59""6" okl Cis x "'9)).
2590 slagylon 5yl 9 olad ausl (Jlowl YU 95 )Lid
sl UA)L_M’yJI (Chewonarin et al., 1999) 4 3 o ol
Seid slaS 5 )0 (L8 (b Sl I (29)S (05
5 (Amin and Hamza, 2005) sl Sl 51 canls a5 s
Aolealy L wllges ja 1) (Olaleye, 2007) 6 5l cladloes
2 39290 byl SV juolie Jblay (5 sl slaS yls
Sl 5 5l g 09l gsto S pimen 5 wgs ) dagl
&9y 03 plol Sldllas (Morton, 1987) wiws ylausT 1
S sl (1 LsS (9l 5 b Slaptiapmss] 13 (g (lalS
o) 155 s s Bl i Sl (55l plls 5 enlisd
Oz 3 (S 5 oS 3y Shos s g 39l o eal)d lalS
5,09, cplpls .(Akbarinia, 2003) 53,5 o Joolbs ol

CuwvgeaS 5055 52 y550Le (595 365 0395 Cumm 5 155 (5WBB]1g

doddo
(Abi- 1 5b o g ylas is oLS SO olsicdy Uiy sls
Hibiscus —ole pLs Ly oLLS -yl Askari et al., 1995)

13 4 ysbdy 039 il 0,55 egy | it 03lgs | sabdariffa
s (Torabi, 2004) 555 o cuiS )5 5 (olsiwl bl ples

3 o bl 5 515 iS55 wbis i, Sy ool (a8 i
Ot (Duke, 2006) cusl (wlus sy g lojw 4 (ol

A yeaie 4 a8 ol (] Sl (5 gy olS s

S (o098 o823 (55,9l 0uSLils ¢ 535I5STg S (555> b gel il -
by oKD o g5y5liS oaSiily lolial

Ao w9 yd LD ¢ 5yollS 0y (bl pMol g sl 09,8 wliwl =Y
by oKD (g5l saStils okl Y

(Email: rezvani@ferdowsi.um.ac.ir

DOI: 10.22067/gsc.v1512.56296
4- Malvaceae

i gane 0N s %)



VAP Ll ¥ o)l AO ol (oylpl (£ly) Gletd gy 4 yis Yoy

A plosl dys )3 o sl 9sb

W sy 9 dlge

deyio 0 WWAY-AY o WAN-AY elys Jlo 90 )0 gy oyl
¥oogdanp VA oldlps bie 0 ably cdye olKih sladss
) 5 5y 4553 VY 5 420 OY ol Jobo 5 Jlah el
S gojl gl ol p 055 1al byd awlaw 5l sy 50
oinlejl Joe S oliows Gluogas Dg ag b SB <l
Joi 53 (349 2y90 Jlo 93 )3 (ulidlgn CleMbl 5 ) Jgao >
(Research Station Agricultural < wlod 5 a4 SI)Y
.Meteorology. 2014. Miandeh, Jiroft)

Tl B )3 olys eadn g slac, S Spgon il
2 bl o palie s plool 1S5 4w b (Bolas JulS slacSoly
Josle olgseas olS JolS” ST 5l dopd Voo g A So ixbaw dw
Bsgols (w295 o ¥ ol oS i o g ()
(ol 9 ymd «5955) (2loond 395 5 (5915 255 «CuwgeoS (09
P2 SIS 8 ey 3y90 $39ee Jelo plgisd ald jlas
bylas oy ol o ¥ Jgbay s L ¥ Joli e 5 008
9 w5l Ollos gy yilo Lo YO iod) 59y 9 ol VO il
Gy cuiS .cd )3 plul WA Jlo jub 5 owej (sjle odlal
b o plonl Gl S pgod AYAY 5 WAY Lo Caigedy) 10
25 Pl (s (g oY Oldd 4 45 Juab

Ver) oy Slid g sladss S gl ol
38 (S )3 £S5 9k 10+ ) by il (S 53 S olS
o > Sy Opgod (LS )3 p)SekS Yo r) 05l 358 5 cuilS
P g gy dlsye 0 WY wilS' L lojer VY b iy Cugs
Olyedn Ofgyi pats 85 18 ool 3)90 (23 JS b e
el Sl 350 CungiaS 09 9 59l 355 e (s Jleme
9l 295 (2l polie (S olie b Ol olS I 5L
ol 0 031 4L ¥ Jgde 3 CuawguaS oy 355 9 0 oduuog

Olejen p)5 00 lise o (S L byl o) 12)950Le )8
3y9— jogSee @S (4555 b 03 JLE 5 py pj el L
9l VY 3las5) Glomus mosseae z,5 Lislojl oyl 5> edlazul
5 &l S5 S8l SlS ) 6 3 (SIS 25 ya
3,5 4 lien bl

s honline AGWAT Jl5 85 La gy oS (ol JLs
393 2 > Sl O g s olS ol Jls o354 g Ar lales
(Alizadeh and Kamali, 2008) s& ¢ j5uS lawss 5 L]
ey eB L oz j3 i8S L glojlad &0 s o
by ad oalawl lajles 51 plS" ja (gl Jitue 5 Ko yio

3 i s ) el o & 5 GBS Mg 5 e
ey ol 3l e 9 2o ool (e slabe; 65554
c2e SingSee Sl el i 5 I sladgS Sl eslind
5 SB ) Game polic g jhud Gl 3 oljee olS 2Ll Sl38)
ol an 1 i gl oytod JB b e jl pogadas
(Sigon SlmasS) i lods5 i s (slapuslS oo
Wl oo ShrygSen Sbag)lB & L)l snde Gliie g oad HIL
odd Byan ol d sLadgS I (s i a9h w0
(Mukerji 2 sl calisee slapllas )3 0y0md (gladgS oguaddy
Py gy u_l'l 595 CewguaS o)9 .and Chamola, 2003)
Lo ssls JLab sl (Sojslom byl Jals' (K15
13l SB oS oy 9 Sl 295 2L bl ol
slaccls cé, i g S T ol anios Jos coge o
.(Hidalgo et al., 2002) 33,5 o oLS cuiS oo j> (09,50
P riale plytedr CumgeeS (oayg jl o3kl 13 slaJlo >
w=ah plals 5 el oY g mme 3 Shesd oS Bl
.(Raja sekar and Karmegam, 2010) ol osis ji)l5S

3 ) g ol slmdgS 5,8 ade @l 3l as ang L
3 8bes g 3, 8des il sdagy M) Gl o) SLapinsS]
(Abelmoschus esculentus L.) 4ol (Lals »» Sy Wl
(Hibiscus cannabinus L.) asS” (Tiamiyu et al., 2012)
oo sls (Basri et al., 2013) (Hidalgo et al., 2002)
(Dahmardeh, 2012; Gendy et (Hibiscus sabdariffa L.)
Sid 4y polie lalS cuiS 09,0l .l 0d 5155 al., 2012)
O sl Cuslosd grlae (S L ablis ()l Glaiea
(Akbarinia, cowl Sis 4y palis g jLo o5 LS 51 (S
YO Ll Ly aS 00,8 ssaliie a sy (g5, ios ) .2003)
b (ripen catbly il Jpasme 3)Slas (3 pae ol ke gy
oanliio 3 Sloe yialS 1o )2V0 LS Byare Ol o p> 00 ialsS
.(Akbari Nodehi, 2011) 13

an bgye (55 la €S g o yide pol> Jb 5
Ay g LS Ve CliS ) e b liaagh gl i
(Agriculture Organization of Sistan 3L e o5 Y+ &Yl
51 S Uiy sl .and Baluchestan Province of Iran, 2014)
9 blie ;0 wdg (iS4 polis 5 Ol 4y 5l o8 olalS
LS Glsieds Slgs o st anlss ol o 59uaS Ly oS lpl
Gaa b iagh cpl oS 8 eolatul 55 cuiS oS 3 Cunlio
Slil 0y Sles 5 lel o poaw 5 Sis plie 5wl
oS S plS” bl lie 5 Sl 5T Clled 0 Shoe

1- Bio Organic



YOV osdas glial o Sdas p 6ylel OF zolaw g Glasdas gl il

05 Siis lam g Bad Cdby ausls 5l Bls b @ S ya g
05 o595 sl i g 03T clgn o yglme

0393 bl 5 e b plosl T Ve Gyl Jlo g9 ya d lalS
5y Slas oSy wlS 5y Sloe (5, Sojlasl jalatea (ylals L,
FOlS @y po ¥ Jolee (b jl ey el 5 Soodsn

yyay 9 ivay Ju U"".’.l")' 3,90 S8 st boss 5 Olhogad -) Joso
Table 1- Chemical characteristics of studied experimental soil site in 2013-2014
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Table 2- The annual minimum, maximum average and average precipitation in 2011-2012-2013-2014
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2011 16.56 33.62 59.9
2012 17.55 33.49 107.80
2013 16.77 32.48 231.00
2014 15.50 36.20 151.10
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Table 3- Chemical characteristics of Cow manure and Vermicompost used in experiment
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Figure 1- Interaction effect of fertilizer resource and irrigation level on Roslle calyx yield in two years of experiment
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Figure 2- Interaction effect of year and irrigation level on Roslle calyx yield in two years of experiment
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Introduction: Roselle (Hibiscus sabdarjffa L.) is an annual or biennial plant cultivated for its stem, fiber,
edible calyces, leaves and seeds and belongs to the malvaceae family. Sepals of Roselle have good color and are
potential source of antioxidant compounds, Studies conducted on medicinal plants in natural ecosystems suggest
that using sustainable agricultural system provides the best conditions for the production of these plants, leading
to maximum qualitative and quantitative yield in such conditions. Roselle is one of the plants that needs less
water and is resistant to drought. It can be used as a suitable plant for cultivation in southern areas of Iran that
face water scarcity.

Materials and Methods: In order to evaluate the effects of fertilizer resources and different irrigation
regimes on yield, yield components, antioxidant activity and calyx anthocyanin content of Roselle (Hibiscus
sabdariffa L.), an experiment was conducted at Agricultural Research Farm of Jiroft University in 2013 and
2014 growing seasons. An experiment was conducted as strip plot based on a randomized complete blocks
design with three replications. Three irrigation regimes (100, 80 and 60% of crop water requirement) 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 AGWAT software.
Then, treatments of 80 and 60 percentage of water requirement was determined and irrigation water was
recorded in each irrigation period using water meter. The antioxidant activity and anthocyanin content of Roselle
calyx were determined using the method described by Abe et al., (1998) and Wanger (1976), respectively.
Finally, data analysis was done using SAS 12.5 and means were compared by LSD’s multiple range test at 5%
level of probability.

Results and Discussion: Based on two years data combined analysis, the results indicated that fertilizer
resources and irrigation levels had significant effect on plant height, Inflorescence length, number of bolls, boll
dry weight, calyx yield, biomass yield, anioxidant activity and anthocyanin content. Calyx harvest index was not
affected by fertilizer resources and irrigation levels. The interaction effect of fertilizer resources and irrigation
regimes had a significant effect on calyx yield. The evaluation of anthocyanin value at different levels of
irrigation showed that, except for in time of using vermicompost, anthocyanin value at the irrigation level of
60% was higher than irrigation levels of 100 and 80% of plant water requirement in combination with other
different nutrition sources. The highest anthocyanin value was found in the control treatment when it was under
moisture level of 60 percent. It has been stated that flavonoid increased under the water shortage and drought,
leading to production of anthocyanin pigment. In a study conducted on Roselle, it was found that applying bio-
fertilizers alone or in combination with chemical fertilizers increased carbohydrates and anthocyanin content.
The highest calyx yield (1248 kg ha) was obtained at 100% crop water requirement +cow manure treatment and
the lowest calyx yield (510 kg ha™') was obtained at 60% crop water requirement+ control treatments.

Conclusions: It seems that cow manure and vermicompost can have a positive impact on soil water holding
capacity compared to other sources of fertilizers (mycorrhiza and chemical fertilizer) by increasing soil organic
matter. Although mycorrhiza can have positive effects on plants growth, it seems that under this experiment, air
temperature and low moisture holding capacity and organic matters of soil lead to a reduction in the positive
effects of these soil organisms.
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