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Table 1- Physical and chemical properties of soil (depth of 0-30 cm)
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&gty olS 3l bl (gylol s plsl sy 95 o e ks
9350 &= )2 OM e g Fialex Jolpe (sl o andy 5 o>
3 458VF) causlio oST5 4 ) Sl (S pid U Hlee al>ye
d Syaody jya slacale U ojle cd plosl S (pp0 yio

855 ygo als jo gy 3 (858l odlatul b (yg)

S350 95) 5La el )l (5 S0 )
5ol &l H((PAR) (5 50mwgid JUad pubiniS) 595
2 B gy 10 g plS i st oo 50 (2515 4 52955 )9
Scan temp ) Jio giwadiads olKiwd dhwsds (s yes> b
pbol WY b oo VWY celw 4> (PRO 440 Model emploi
oBd )b o (S Sl ) 93 bawg )3 jslaie (py S
1y olSiwd pgo 5l g 0 00l 51,3 (98" L) (1S oo )31,

— o) g 93 > cutS lace Jobs pialejl slayles

Oi9re 355 b 5 ol Jole plyieds ()8 = (b 5 (29>
(Salae by oSy il I U ponSy) aw oz 5
el yo pg3 Sy ()] B pgdS) (848l s po poSy
(o8)a8lus ad>po 93y oS e Als yo £930) (S ke
P S byl k> o po Sy ¢ S p)leg Ao pow )
o)9l &ie 5l 9y 395 Wdg (=3 Jole plgisas (23S Al pe
pLosl | JoB (ej b odliiwl US55 p)S oSV jladens
9= g0 J| hd 395 s § 03,5 Gras w3 sl > Snle]
Silgus e 3l opaoliy 3557 9 )8 ) £S5k Ve oy Sland
Ly ad Jlosl Sawd L olyan 1S 13 p, 55k V0 Jladocy psly
W oLl ddy 9> So)lb lawg g gulans ol olSiiws 5l eslia]
s ey ol i b plo] o b ola tidsl VA 5 S
e I aw jobaie s b osilund Ol b el VY oy yigo

(CIEl) aity cov ooy (st sl S Bos 3 45 1 )3 )L



IWAA Gliwsy oF oyl V) a6 )9l (ol pgs &gyl \Y¥#

93 3l (Balial jobody dig gy bl g adls 3l Bls b 20 IS
3ySdas Jold 1503 (2leygiS b g f8ad (655 o0jll bawg oo,
-Slae LSy als 15 55 S pals S (53g) Sl
(ole oLt y3g)) 4ty Joumb (L o by padls § Sojglsn
g iy ol g ausls 3l Bls b lejse JolS S, plKin
Sl )5 5 6ol 190 by o) 93§ ok oy
Ol U bl 4l 5l jte aluwgey a8l lisl (g S0l
L) 51 s Ly dBlus b (2, S0jll 5 plol @bl i
Seid g 55 Gy xS oIl sl A ploml gl (6 e Lo gy
reS o] Cgr IS pulS’ el 1 g AboliMly dncS sl
St e 9 235 iy /) €E L Sl oil 5 L S s
a0 V0 lod o U1 0 LadS i wls s (yjg (5y=Sojlul
A00,8 SLid anb jabay (j5,)F Gled) sl 40 a5 ol
S adgl Cod | &g Sjglan 3 Ses (g pSojlul sl
a9l L oBilesl )3 096 o5y el Jolis agr  olon plasl csns
O § B S el YA Cisedy 01,8 il a5 0 VO lod jo
o o leN B b Sl (g9l b Sis gy S eilul caa
S 4 LBl 2,Slas S J ol iy a5ls oS
(048 5503l iges iny (1) 65 e 5| g Linodls
d————lio B 15 (pSle dusliie g (puib)ly 4525 3590
ey aiz ygeil b g a0y gy Jlaiol o 3 Lo Sl
L s gl (gylal Lanodly Jdos g 4 jos s plol (4SSl
i plogl /) a5 SAS 5bla 5 51 ooliz

552551581 e fisl
5 SLa slas ((PAR) (5 53au 938 JLad phianlli) 595
S sena Cugb,
9 yehl dw p S can Blab Gl by 450 b
O 35 by Lol s jbo bze S o> Cugby g Lod
(Jop> K0 Jlaigine sloms SB oo Cugh) 5 59 o)l 93 sl
b § ColS Cagr bilie 31 403 (1> geia) S sine Lod (sl
SO) shme sl S e Cugby g 95 Slp (5950 395
aglie (Y Join) A (doyd ) Joisine S slos o g (1o

5 503l (6399 y95 e 9 8,5 5 (9l (mb) B sk
JUsd inds e ) atsles Gl g 5 48,5 (5o
(Bantilan et al., 1976) 1 awsbro jlows yo (sly (s 5tuwgid
PARb
" PARa

"PARy 5 25LS Loy 5 (s5twgtd JUsb xinds (PAR,
@ onb > gt Jlb adads

Jie giwles jl S sled (6503l gl i SE glod

PAR = [1 X 100 (1) oo

JLS ol sly -as eolazwl (Thermometer Frying Deep Dial)
Gos 2 |y les 0y Sy Sloe i) 93 (e 592
e s ol S slad g s oo 1,8 S (g 0 L)
colo) gasdyss b 3 SLE slod 6y Sojlul b (g yiSojll
S99 )95 ha PS5 odd diy JolS (95 45" Slej (VY
.(Hodiani Mehr et al., 2017)c.é 5 sbl cusls
SLs Loz Casby @350j0l sl 1S B o Cugh,
923l el 5l am ey 59y 50 ol gl A a loj 5
L) S (oo gl S dhgr &5 o Sl <) 9
5 48 plomil (63 jatged (sSe jto bl e e Jaseie poes
JUomd 9jl5 bawgs Csbye (139 350l (sl alolidly Ladiges
Ve (slod )3 gl ) sl YA oo Wadiged Lyuw 03,5 (598
9315 gt Indiged SS9 9 4b 031> 1,8 21,5 ol 4y
72 Sl S (e Cugh) Vabils 3k 5 05 (g Jliowd
.(Rejaei et al., 2018) L duwle jlos
'm

gt =— () aleo

¥t

sl ) SLs Ul g Vi S oz Casby Loy Qy
Vo) SIS asiges JS pom Vg (Sid (g 9 9boye 09
(o yio gl

o) S (055 9 gjasie oI o3lo (550511
S um Sl Candy 93 (g9 1ol sy I e 1Ceild g
ploml )lass o slp SB (g pto il Ve Gos | ()l wiges
Sy pgyan S 0255 9 05, ol odlo e o 9 0
A5 6 pSejlul (Walkly & Black, 1934) <M,

I laShy 0l (Seieded 90 Sl (g p 01l
oloj ol @il 4 1ab ( ols a3l las wilo glis)) L5



VPN g o Shas (S 599sd 90951 lio p CoblS (SloC 3 (359 yid At S yo ko i

9 Fugd il s S gdaw (a3lS Gilidl L aS el
ol dlue ool 48 el oa3)5 alS St oxle i3l
— Mt e G sl S plS 3 Ses Ll el
»calS can b adlas b gudos SOy el oS ogis
2 o)l pS 3 Ses b plo Bilo (69)98 5 0yl pAS 3,Sos
(s 3 oS kS Ve Ver) ogia — o S slacis,
2 oS Sl oad (58 el ()8 = By o)l Pk
oMl (55 Jal8 ysboas Cugb) 9 595 jl (g —Jled slacisd,

(Koocheki & Soltani, 1998) 34

(LS caclily g3 5 puag) SIS (135S (5955 (AT oals
Febly s (gl e e ol gl uilyly 4o @l
b Ll 0 (00 i) Jbsime SB 09 059520 ¢ ool
S 0005 9 03art el o0le ey acws (sl 39yt 268
Sl 0Jg e 245 bl § S g e Pl g A5l dna
) Jbine sy SLS 025 9 039055 < ool yiel)ly 4
O o 303 gL Bjles (ke duglie (¥ Jgia) 45 (30,
SLS 92)S g (3uoyd +1F) (595 o(uoyd +/+39) JT oolo ,lsde
(Y Jgis) ol Comdds (0y8 = Byd S Caa > Moy +/+0Y)
Ok 45 3B QLI gy 058 Lapdl 5 culS g el
SIS opyS g (o> +/OY) 59 uoyd +/VY) JTosle Hlade
e 3p)LS 5l g (pf = (B CiS g 3 (Mo +[+5Y)
Sol Caday (58,48 dl> po p93Sy (Sl (o p92)
oS 25l bawg b Gl )9 (ot Sl o)
Lol candty g — s cils a1 SB clod o5 i g
Lol L swpn (agr —Jlad cils cux Sl 4 257 L
sbod cnlplis )l 158 (039,07 slasl) i addats
Olli8l S ol Gl g — Jleds cldlS cas p SB
o8 g o (ot S e leb 38l el (S sl
ST olge anjos iolidl 4 yoxie a5 o SB adyy Blybl )3 34390
J(Sarcheshmeh Pour & Hadifra Pour, 2011) 545 . Sk
5 Sg-dme il prsan ol ol (Jslse 4328 I 5
o ORIl elS Ay ol S )3 35290 polis (o pod ClB
= ,olie _eal)d . (Mirzashahi & Bazargan, 2015) .,
o L a5 oad ol ud) S po8 e ge ol ) lp SB

YVIVE) 2lS (62909 395 cn ot 3b ol bajles (pS0kee
2 (LS sbe 423 VYY) (gls ol 53 ed (tn 5 (40
o> Cgb) (S ol Cundty i — Jlad cuiS Ca
33 el Cowddy 0)e — By i caa (Mo YETY) S
PANY) @9lS 4 (62939 199 (b 039550 LasmeS 31 (o)
Obej pgwSy Sl 8 ponSn) sl 30)8 5l (30>
omla 3 Led (p )yl 9 (58,88l Al yo oSy oS )l
(Lo yd YMEY) Cagboy o5 i g ()5 Bl a5 )5 VEI¥D) plS
(58,88l dls yo 293G (S pylea Oloj pedSe) sloss 3, 5l
O3ast 295 bl g S Car e BV Jpiz) sl Cundey
ot > (503 WIT) LaglS &0 3959 )59 e o5 3 ol
el b pgeSa) jle 0 1y g —Jled cutS
9 del Canday (58588l o yo pguncSy (S pler A po pywcSy
— o ciS cpgx (31,5 Bl a2 VD) Lod o5 i
k> o pe3S (Sl d e 93 Sloss 200 Sl 5 (29>
YA+ 0) S oo Cagby oy iyt g el Candas (yi,a8le
k>0 p93S5) o 3 )8 5l (28 —( By CutS gz 3 (2o
255 {F Jgan) sel oy (058,88l Ao jo p93Ss < S ler
A5 o S BRI L & 25k o pre amb @lia j (SS
) Jslos e | (e plgisas 9 31 GBI A5 e
(Awal et al., 2008) ¢l oas aslis el)j (glbpiumoss]
295 il golaw &y (AiSly g )98 Cad G (SO sl daly
4 e yeba Nlge & 1) (Si95 e y95 )15 S92 ()79 5k
5 .(Stansel et al., 1965) 1S o s 1) duwy olS (8 puno
oy (3bj 0 by by g Ol ) adgl Jolye
pbl (Carretero et al., 2010) 5l S ww LS, (oS

o 4y dicly olS St o3lo A5 A )3 g g sl b
Iy 5y s sl 1l olS (S m3le gl (gl g 0381 S

DIl 5 ek sl ial38l sliol 5 LS ol il
Mirzadeh ) a_sb o calisee (slacgs )3 olS cuis 5 &gy o515
e U cosw o] GolSl Jade 5 audyes 49 (et al., 2015
s — o clacind) o Ylainl g 05,5 o 518 s,
(Sing et al, cowl ()8 =38 slacin) jl i 35,9
395 bl 9 S Cger Jolite )3l gols 4 g |, 1973)

Pk 292 —Jled Can > 2P 4 (9395 )5 e ()59



AN Gylino ) F o 5loud N > (55 59LiS cwbis o9 s pits  VYPY

g L)) )Tt (9t Lo Bl oyt 3 g Sl Cunday
P93 9 Syl Oloj p93) slass 308 51 (a0 5l VAYY)
Dlate Sl as oy Hlis ls (F Jado) i Juols ((y:8,48le al> yo
IS ©ygmod (g bl g (> — Jlod S
el Gl Bl 5 iy (58,28l Al yo p93S oS )l Al yo
S gy s ) (Y Jsin) 5,8 g |, (e s5les Y V/0) el
Slacy o 0,5 o )8 syl cov & cul (S5 cho
5 oS15 5 sl g,k (SB 3 ol polic 3,8 dles 5l el
ol sladgS 3,8 L sl o o] )55 odes Jolge
ELE)) s )3 9 b oo Rl QLS 3 05 e Jsb (395

(Lietal., 2014) &5 o Iy i3l s,

Fiwgid Gl el (agin —Jlod ClS Cap )3 Suke )9
LS bawg SB | o5t Cagby g (olE dlge (pinpn g 0dd
Oilial g0y Sloe yiol3 8l dy y oie 45 245 oo 03litwl 5 bl
CBS Egy 3 gy 3 S I edls (pli yolie Gpas

25 o 9~ e

aSley &mJn
i (gl (590 395 banads b Ui uibly 435 gl
5 S o) Jollte 3l 5 CuS g D e B3y €165
So) Sz s aSg L)l Chio (sl (05950 355 LS

i A L bajlesd :S0ke dulio (B Jgd) A5 (Ao

e — b cedS gy 3 (4o Sle VAY/AY) &g elas)|

SB Sluogad g 055 sl ol (S5l Ol (Olapo (1a85le) (uilyly 41505 -F Jgae
Table 2- Analysis of variance (mean of squares) for ecological characteristic of roselle and soil criteria
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nitrogen
"_’g" _ 2 0.01™ 0.001™ 0.00005 ™ 0.00001™  23.77™ 2.64™
Replication
Planting direction 1 0.01™ 0.006" 0.0002" 0.00009" 1.81™ 3.04"™
D)
o g 2 0.01 0.0002 0.00001 0.000003 36.1 0.87
Main error
i * . .
Nitrogen fertilizer 3 0.16 0.003™ 0.0001 "™ 0.00004™  1654.90 60.91
(N)
DxN 3 0.18" 0.04™ 0.0016™ 0.0005™  702.98" 2351
o= p sl 12 0.04 0.001 0.00004 0.00001 24.3 3.59
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Olyoss o b
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C.V(%)
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*and ** and ns are significant at 5 and 1 percent probability levels and non significant, respectively.
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Table 3- Mean comparisons of ecological characteristic of roselle and soil criteria

slos
Tretmeant
e i odlo
S elo G595 o oS

RN - ic moi Soil i e

. T Soil volumetric moisture Soil Soil Soil Light
Planting direction temperature 0l organic ol o
(© °C) nitrogen matter carbon (%)
(%0) (%) (%)
ga)s‘t ’\;\Z’S“; 24.31% 16.26° 0.49° 0.099° 0.057%  37.21%
'\T:r‘; ‘;“; 23.6% 16.31% 0.46" 0.092° 0.053*  37.76%
-o0U
LSD(%5) 1.64 0.18 0.02 0.005 0.003 10.61
0595
Nitrogen split

A 21.7° 16.37% 0.48% 0.097% 0.056® 61.3
B 23.32° 16.07° 0.45° 0.090° 0.052°  29.79°
c 28.62° 16.45% 0.47% 0.094% 0.054%  3541°
D 22.17° 16.25% 0.5° 0.1% 0.059°  23.45°

LSD(%?5) 2.38 0.26 0.04 0.008 0.004 6.2

il oo 70 ans y3 S gesl bl 1 yls xe BT skimd Lis gt ya 1 gy Coglis
* The difference in the letters in column shows a significant difference based on the Duncan test at 5% probability level.
coydy 4Bl VY (S p)lea VY) D ooy a8l VY 5 psle VIY) :C (5 ylaa VY cwuslSyl 8 V/Y) B 8y a8l VY (5 pylen VY wuslSl 3 V/Y) A
(s J5VY
A: 1/3 before planting, 1/3 four leaf, 1/3 stem longation, B: 1/2 before planting, 1/2 four leaf, C: 1/2 four leaf, 1/2 stem longation, D:
1/3 four leaf, 1/3 stem longation, 1/3 Flowering

S Oluogas g iy gl 0bS (SU590051 Olho p CuiS Cgax 590 bamndi Joliio 1 (paSilo dslio —€ Joua
Table 4- Mean comparisons mutual effect planting directionxnitrogen fertilizer split on ecological characteristic of roselle
and soil criteria

S SB gl SB ojese S Jladb SB oS ; SB oo Cagb,
Cuils’ Cas - : . . . )y . .
) 595 Soil Soil Soil organic Soil Light Soil volumetric
(Ijailrir::ttlir;% Fertilizer temperature nitrogen matter carbon ") moisture
© VA VA VA . VA
A 16.25:* 0.522b 0.1“2j o.oeadb 45.3° 19.4b“d
S s B 15.8 0.35 0.07 0.04 24.6° 22.9 b
e C 16.4° 0.57° 0.12° 0.067°  27.27% 31°
D 16.25° 0.53% 0.1% 0.061% 21.89° 21.1«
A 16.5° 0.45¢ 0.09¢ 0.05° 773 24
B 16.35% 0.54% 0.1% 0.063°  34.99% 23.75"%
C 16.5°% 0.36¢ 0.07¢ 0.04¢ 4356 26.25°
e D 16.25° 0.48" 0.09" 0.05®  2501° 23.25%
North-South
LSD (5%) 0.37 0.05 0.01 0.006 8.78 3.37

il oo duoyd g a3 S 90T bl oI5 xe OMES] oaimd Ui gty 4> gy oglés
* The difference in the letters in column shows a significant difference based on the Duncan test at 5% probability level.
by 4Bl MY (S pylea VY) D (58, 48l VY (ke MY) :C (S plee VY «caslSj) 3 V/Y) B (o3 48l VY oS pole VY ccudlS ) 3 VIY) A
(RS VY
A: 1/3 before planting, 1/3 four leaf, B: 1/2 before planting, 1/2 four leaf, C: 1/2 four leaf, 1/2 stem longation, D: 1/3 four leaf, 1/3
stem longation, 1/3 Flowering
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Table 5- Analysis of variance (mean of squares) for planting direction and nitrogen fertilizer effects morphological characteristic of roselle

P ;)

Wl » o ) . . Slaxy fﬁﬁc yad L

e . @ R E ol WBlw s Gl BLS . S pwls’ S 59l gmd Nlos .
i o i Wl b 0j9é 7 Cwild
SOV &3 Fresh Stem Lateral Sis Biological :
= d.f Stem sepal diameter  branches ~ Number | yield Harvest
: height ' ofboll ~ Drysepa index

weight yield
,{,x . 2 25.72"™ 2107.78"™ 021" 0.45™ 10.67"™ 15128"™ 37874.7™ 2.05"
Replication
cuwls Cus>
Planting direction 1 179055  937.50™ 31.78" 12.18" 200.10" 173400 15079690.7 ™ 438"
(D)
s
J“_” ol 2 17.95 2322.59 0.50 0.38 4.32 1256 891810.7 0.10
Main error
e 3 81.07 32127.62** 3.39™ 0.27™ 151.75 71960 6384661.3 488"
Nitrogen (N)

NxD 3 26417 45349.25™ 21.34" 6.33" 129.16" 86232 50912373.3 ™ 3.33"
b sl 12 21.52 1749.68 1.52 0.17 455 4810.66 1528544 0.79
Sub error

b 2.50 12.40 5.36 9.7 9.18 12.36 12.36 15.60
C.V(%) -

Bl g Jl gire BB ey g dopd K g dopd iy Jleis glaw )0 5 gixe iy NS g s g
*and ** and ns are significant at 5 and 1 percent probability levels and non significant, respectively.



IWAA Gliwsy oF oyl V) a6 )9l (ol pgs &gyl \YEA

0P Sl S (K5eled 90 Slho 59y 395 9 Cudls g T (il dmlie -1 Jgua
Table 6- Mean comparisons for the effect of planting direction and nitrogen fertilizer on morphological
characteristic of roselle

slowd
Tretmeant
N F 09 )
f‘f:‘ Sl gl Wl Sopl5eySlas ;’Q“C JRER:
Cwsls Cga e Fresh Stem N l\;ffmber Sis _ us’_s:-: a1 g
Planting direction ~ Stem sepal  giameter | ateral Drysepal  Biological ., .
height  weight of boll ield ield ;
g g (mm) branch yield, yield index
(cm) (kgl.ha' (kg.ha™) (kg.ha™)
)
é; Wgt 176.6" 330.88%  21.86" 5.02% 20.35" 476" 9208.7° 5.28"
Nﬁ;’gﬁh 193.87% 343.38%  24.16° 3.60° 26.12° 646° 107942 6.13°
LSD/5 7.44 84.65 1.25 1.09 3.65 62.25 1659 0.56
595 b
Nitrogen split
A 180.4° 366.75%  22.65® 4.35° 25.6° 608° 10964° 5.68°
B 184.95® 230.25°  22.24° 4.15° 15.8° 400° 8897.3° 4.77°
C 189.2%¢ 356.00% 23.18* 4.15° 26.8° 592° 107922 5.44°
D 186.4* 39550°%  23.98 4.6° 24.75° 6442 9352% 6.93°
LSDy5 5.83 52.62 1.55 0.52 2.68 87.25 1555 1.12

A3b e oy gy e )3 S 905l bl o I ime MES] oaimd LS gt b 4D gy Caglis
* The difference the letters in column shows a significant difference based on the Duncan test at 5% probability level.
oy 4Bl MY (S plea VY) D (08, 48l VY (S pyle VIY) OS5 pylen VIV ccaslS5) B V/Y) B (438, Bl VY ¢ 5 po)lae VY ccaslS3 3 VY)Y A
(s 5VY
A: 1/3 before planting, 1/3 four leaf, B: 1/2 before planting, 1/2 four leaf, C: 1/2 four leaf, 1/2 stem longation, D: 1/3 four leaf, 1/3
stem longation, 1/3 Flowering
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o 03Le o 5 sy g0 oS b &y S5 51 (g5 st T o3l
Nassiri Mahallati, ) ab o Sials olS cuby 5l jw SB
(2015
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Table 7- Mean comparisons for interaction effect of nitrogen and planting direction on morphological characteristic of

roselle
s, _ 3 Sos L
L5 EBI sl 5 gy Bl b o ils ara s SIS 2N sl
b e g Al P dalo 0598 dlan Seidew s
Planti Fresh sepal Stem e Ceild
ing o Stem iah di Lateral Number of . Biological
direction Fertilizer ©¢ weight iameter 0 boll  Drysepalyield ! Harvest
height  (1ig.ha')) (mm) (kg.ha'l) yield index
(cm) ’ (kg.ha)
i 179.8°"  340.50™ 21.46% 4.6 21.6° 50 8144° 6.19°
East-West B 179.1%  271.00% 23,738 6.4° 19.5¢ 488" 12179® 4.004°
C 175.9%  237.00% 20.36¢ 4.4° 19.6° 408™ 7824 ¢ 5.21%
D 171.6¢ 475.00° 21.90° 4.7° 20.7° 504 8688° 5.71%
e —Jlead A 181.0° 393.00° 23.84% 4.1° 29.6° 712° 137842 517"
North-South B 190.8° 189.50° 20.74¢ 1.9° 12.1¢ 312° 5616 5.54%
C 202.52 475.00° 26.007° 3.9° 34.0° 7762 13760° 5.67™
D 201.22 316.00 26.07° 45° 28.8" 7847 10016™ 8.15°%
LSD%5 8.25 74.41 2.19 0.74 3.79 123.4 2199 1.58

il oo Moy i a0 S 03] il o I3 xe CAMEB] oaid LS gty 4D Chyya oglis
* The difference in the letters in column shows a significant difference based on the Duncan test at 5% probability level.
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(5N
A: 1/3 before planting, 1/3 four leaf, B: 1/2 before planting, 1/2 four leaf, C: 1/2 four leaf, 1/2 stem longation, D: 1/3 four leaf, 1/3
stem longation, 1/3 Flowerin
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Table 8- Corelation between of morphological characteristic and ecological of roselle and soil criteria

S wls' > s Jf S clo
s TR e SElel SR
Number of boll Stem diameter ) Biological yield oitorganic
Dry sepal yield matter temperature
0o dlax 1
Number of boll
ol L2 0.84° 1
Stem diameter
Dry sepal yield
SSaglse 2,5 0.81" 0.76° 0.77" 1
Biological yield
S S ools * o
S - 054" 0.74 - 0.55™ 0.85 1
Soil organic matter
SB b * *
o 0.76 0.47 ™ 0.63™ 0.80 -0.49 ™ 1

Soil temperature
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*and ** and ns are significant at 5 and 1 percent probability levels and non significant, respectively.
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Introduction

Roselle (Hibiscus sabdariffa L.) is a medicinal plant and belongs to the family Malvaceae, short day plant, self-
pollination, one year old or a few years old in the warm and indigenous climate of Africa. The main objective in crop
management is to maximize light gain by crop canopy. Nitrogen is the first element that has a shortage in arid and semi-
arid regions. Considering that agriculture in the Sistan region is associated with unfavorable environmental factors such
as water shortages and nutrients in the soil, and severe 120-day winds. The aim of this research was to investigate the
planting direction for determining the most suitable planting direction, optimal use of chemical fertilizers and
determining their best application time for the medicinal plant of Roselle under Sistan climate conditions.

Materials and Methods

A split plot experiment was conducted in a randomized complete block design with three replications at the Research
Institute of Zabol University during growing season of 2016-2017. Treatments experiment included two levels of
planting directions two levels (North-South, East-West) As the main plot and the split of nitrogen fertilizer from the
source of urea in four levels (1/3 per planting, 1/3 four leaf stage, 1/3 stem elongation; 1/2 post planting, 1/2 four leaf
stage; 1/2 four leaf stage, 1/2 stem elongation; 1/3 four leaf stage, 1/3 stem elongation, 1/3 Flowering stage) as a
subsidiary agent. Ecological parameters such as light, temperature and soil moisture at the end of flowering stage and
organic matter, nitrogen and soil carbon were measured after plant harvest. The morphological characteristics were
measured at the end of the growth season at the end of the complete inspection of the Sepals. Data were averaged for
each sample (measured for 5 samples), with variance and mean computation. The mean test was performed using a 5%
mean field test and a knowledge Duncan multiple test. Statistical data analysis was performed using SAS software
version 9.1.

Results and Discussion

The results showed that the effect of planting directions and split of nitrogen fertilizer on traits stem height, stem
diameter, number of lateral branch, number of boll, economical yield, sepals dry weight, harvest index was significant.
Except for the number of lateral branches, all morphological traits measured for north-south planting directions were the
highest. The highest economical yield was 644 kg.ha™ the biological yield of 9352 kg.ha'and the harvest index of 6.39
kg.ha™were obtained from treatment (1/3 four leaf stage, 1/3 stem elongation, 1/3 flowering stage) The results of
correlation coefficients between morphological and ecological traits showed that the highest correlation (0.96) (0.91)
was found between the number of flower bowls with economic performance and between stem diameter and economic
performance, which was positive and very significant. Thereafter, there was the highest correlation (-0.85) between
biological yield and soil organic matter (after plant harvest), which was negative and very significant.
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Conclusion

The results showed that planting directions north-south enjoying the better of ecological agents increase the yield and
sepals been in medicinal plant Roselle, Also with nitrogen fertilizer management in such a way that soil nitrogen
availability is more adapted to the sensitive times of the need for Roselle, It can be used with a nitrogen split application
in order to increase the yield of Roselle, Application of treatment (1/3 four leaf stage, 1/3 stem elongation, 1/3
Flowering stage), which is simultaneously with the plant's sensitive vegetative and reproductive stages is recommended.
Therefore, the use of chemical fertilizers as a split, while lead to reducing consumption and increasing the efficiency of
chemical fertilizers in order to achieve sustainable agriculture and environmental protection is recommended.

Keywords: Sepals yield, Soil matter organic, Soil nitrogen, Soil temperature.



