j’.'.wﬁ Lﬁé&fég&b—lsgz)ﬁﬁ "‘J‘.‘u‘l“;l‘f}l"bi‘fur";*”‘

Al 3 S OULS w5 Jawgi b St o (S 4ol 15 4y ) Sgue
¥ olas 8Ll syl ol e e dal
S mtils =33 o 53T o8l ¢ SLEL pske )| (s IS (g gomils =2 0L S bt oBliils AL Sl 5w T 2l -1
0L 5 el o&ils ( AlE lih o5 Ll syl

o aels o1 a5 (62 domd Sl s ol &S 15 0 e el Sl s oo Clale o ) shite 0 R
Dl 185 5185 Sler 3 B3k SulS m b oS B s bl .03 ,8 515 eslizal 3500 L g 9)l5 oS Cin 4
oA oS (a5 2dys 08 (e 2000 pelan oSG pad 65,5 Jpd| Ay oS o tags alps s 8 |
A58 e 800 5200 o 55 53 ol Sl 5 2 55 05 o 4000 53000 2000 el 4 3 sl Sz
s ol s doss Sl el Ssnnsn slajled Suas o L odaT s 4 s 4y o 5 11238 15 eslizad 5 0
oladtly 6J\;@MJM:>‘-\.\¢,;SCIMJ> dald 4 S iy oS @ Lapled e Ml (g)lel L5 51y ol o s
05 ke 30005 ol K 15 5 skl 2l 08 (o 2000 Slas 0 Lo bs el 15 4y o> o VL g ST
A 5308 (o 200+l oSal s 255 0 8 AWAO00 Slas 53 Bl sl o YL S 03 kol Szl s 25
AaLs Loy sl Sle U990t 5 5 ol S0 o K 5 52 Il 23 53 0,8 e 2000 5 st Sl
slda i3l el a5l slajles o7 sl 0L il ol gl s S5 edalie Ao )3 5 e 3 ()5 (e sli5 5
Bl g ady) 5 059 o5V ol dond Sl 2 530 8 (Lo 2004 20 5508 Jea 4000 Lo it 0k als 2 s 4t

e oy 8 dilag aty oSt 055 05

l;;-c.\.ia‘)‘_;\.&o.\ifrsﬁ;?cﬁﬁwgﬁéuﬂcg‘\j&%):éwaw

dodo
©3b Slys ol Lawsone g osle 055 1Hls Cle 4 oS Al o S )ls oS ¢ Lawsonia inermis obe pb L L
Csp ol Gl Osnypn S Sl sy (S8 DL 5 5 b el (b cd)y gl eaiSTaS) asle SLS 5 ()50
osb 4 ads (la s HMEe 33,8 o O me ST I Osny 8 0l e 4 ol Sl o (2) dins o ]y 4t
@l iy colin do j0yn Bl iy o S 4ty 6,8 S ol &5 S g DS 5 (B)aul oo 2T o Al L5
s SB 6 25, 255 55 A e 5 6050 a5 s (D) i o Sl s S gy iS5
415 Cond s (S5 LS 5 (ALE sl Dsnppn Jals & S5ST6 pikir S5 53 Sdiae s ol ) W gl Bl
Wlo ols ads 15 ads,y 4o 10850 el I (4)dmen e Lyl o2 b bl S ail o (S35 Sl gast s
B T Ll ) I R S T B g B P IS CE L N T N =g = N P13
55 055 dsb SOl o) Sl oy mho (CEIG 3y 61> iae sl ) 5 ale slad G adl o)ls syl
dole g o Jled w5 b odalie ) Dles 53 (Gis 5 3 mSTE Ao o the 5 A sdalie gy e 3wl oSS

(7) Sl 3¢9 ‘_g)\:g'.ugjuj

AR Y



j’.'.wﬁ Lﬁé&fég&b—lsgz)ﬁﬁ "‘J‘.‘u‘l“;l‘f}l"bi‘fur";*”‘

B w959 dlge
oS o g 4B 101,85 55 05 8 eslinal 1SS Sler s B3k SlS = b B s bl e ol sl sl
O 3 ab g ol o3 Do 4 e sy S 6 oy A Jglome 3 1l b i jles gy 8 oslinal 3550 L g5l
oS o g ey Sl 28 ke 4 (2 53 p 8 (e 4005 200) ol STl sy (sla oS T 55 s
65 e s (2 53 p 8 (e 4000 53000 2000) ol oSl odteis 5 (2 53 087 (Ae2000) sosd &K 5 50 skl
O ,ls sy 3l Oliel J g 5 ole aw 508 31 G otz S 15 15 ddo )y e Olgie 4 awleys dlolbd 5 a5 413
ety sb n 255 54ty Jsb o Ske el 31tas (28 slitad caty s 315 el b ¢ g5 aks s s a5 Jlio s
SPSS ver16 th-;te;b,:a.x;é,,‘wpuw.u;j;ww;)fQ),éuwg;,,@),éu;oj,

38 Sy SOl (gl el Az Oge )l b s 5Kk 4 lie s

W
) adsy Lo ps Gl Cely Saayen claslas o sls Ol ol 4l ) o s Sie Bl 5l esls b jlg 4 o oy

Gols (me V| doy3 D e o Wald 4 Cod iy oS @5 baled o Dl (Ll 5 Sl Sl e s 4l
el &S5 ) s 0,8 e 2000 e 4 Lo o aals 15 4t doys o 3V e S1(Lsu) sl oLl
o et Ll (05570) 5 (1 )375) Kk b 5 @ 3 el &Sl s 255 0 8 e 3000, (22 (11 (18)
W 513 e 10535 o 53 oS (a5 | Caltie - gla 53 ol 4y o ys (Sla o SSbe

Lol Oty Sl 0390 Hlidie o 5V (glls el &Kl ks 2) 5 rjfux,psoooju._; 53 4ald a5 aky sluw
5 o 3 ol &Sl 2 53 08 (Lo 400t 2055 p 8 Ja2000 5 ol Sl i 2 53 05 La 4000 (sloslos
ke 2000 Hles 55 adoy slum op S (L Jsuls) das ad Ol 1y (g5ln me oMt L jlas adks b Lol sl Sls  ae oy
A e S e 400+l oSal ek 2dys 8 s 2000t oSl 1) s 05 (e 400 1) s o S
@bl Bl 51« (3/58) 5 (3/50) (2/25) Kok b 5 4 el Sl 2dys 0 8 (L 400 5 il eSSl
Sl i 1dys 08 e 4000 5l s 4ty b o S0e 0 5V (L Jsda) il oa b ()l e D
ool Sl 253 08 (o200 F ol 6 15 g sl 2 55 p 8 (o000 oot Sl 253 08 (La2004
(e 5L 18/10) :80ke b 55 @ ol &Sl 255 08 (e 400 + sl oSt b 2855 0 8 e 4000 5
B Ol Ao 33D o 53 1) (gl an M (g bl Bl 1 487 o o35 (2o 5w 16/96) 5 (20 il 16/97)
&8 sl o VL Ll ods Cdos 53 St 1 1 el dl Sl 3l eslizal &8 ol O 31 S (1) pu
el oS 5 (18/60) (Sole b el oSl 2 55 08 (o200 + ol oSzl s 25 0 Kibe2000 Sl s
1 0l (14/17) Kk b asls Jles L1y gl gome

hr 2000 5 ol Sl 2 53 05 (200 + sl oSnal s 2055 0,8 e 4000 SLes 55 Bl sl o 5V
Oty 435 el )3 (51 ine N (6) 5 (6/32) (e Solaly ol SULIL200 + sl S 5 gl 2 3 8
Sl a5 BB S5 3 S5 edalie o5 e 53 (513 me sl 35 el b bajleg ) S0e Dl 5 I
Blo sl 3 e i el 1) 53 08 e 00 @ s 2 08 (e 200 ke s el STl ) eslizad
A5



L:ML;LFJJ. AK.:J‘.) _1392 )ﬁ;@jn

Olpl SLeb psle o K azin

L S ta (sl aads 15 a5 (61 ol Sl 5 sl & 55 5 J gl cbnsl @Sl s gla ol 31 =10 5o

3%)
s Gis S L
Ry Ses a5 0 Sk sl Lo s
@l =y wls ahy Al dsb el dsb iy dloslis S oplas ol ek, e
0,28ab 0,20c 2,54b 1,20bc  10,3labc  11,62ab 16ab 2,50ab 8,83ab 75a 20001BA
0,5lab  0,44abc 1,690 1,41bc 12,07abc  15,50ab  16,18ab 4,66ab 9,77ab  45abcde 2000NAA
0,94ab 0,30bc 2,30b 1,12bc 11,82abc  16,25ab 18,05a 4,44ab  12,45ab 70ab 3000NAA
0,38ab 0,18¢c 1,090 0,78bc 5,05bc 7b 9abc 2,87ab 6,29b 25def 4000NAA
0,85ab  0,40abc 3,02b 1,54bc  15,24ab 24a 5,12bc 4,95ab  11,16ab 40abcdef 200sA
0,79ab 0,25bc 2,71b 1,08bc 10,70abc  12,37ab 3,58¢ 458ab  15,12ab 30cdef 400sA
1,11ab 0,28bc 3,52b 1,21bc 16,97a 21,752  9,50abc 6a 15,37ab 30cdef  20001BA+200SA
0,77ab  0,35abc 1,43b 0,72¢ 4.87c 6,250 2,25¢ 1,250 9,62ab 5f  20001BA+400SA
0,29 0,15¢ 4,06ab 2,43bc  15,06abc 18ab 13,35abc 4,50ab 18,06a  60abcd 2000NAA+200SA
0,58ab 1,18ab 1,88b 0,82bc 11,87abc  17,37ab 10,58abc 3,75ab  12,20ab  45abcde 3000NAA+200SA
1,49 1,24a 6,72a 4,80a 18,10a 21,75a 17,83a 6,33ab  16,20ab  35bcdef 4000NAA+200SA
1,3lab  0,24bc 0,84b 0,67¢c Bab 6,500 350c  2,33ab  8,95ab 25def 2000NAA+400SA
0,44ab 0,24bc 2b 1,54bc  10,83abc  14,50ab  9,25abc 3ab 9ab 20ef  3000NAA+400SA
0,91ab  0,5labc 2,42b 2,84b 16,96a 22,12a  7,50abc 3,87ab 9,87ab 65abc  4000NAA+400SA
0,42ab  0,6labc 2,34b 1,60bc  15,30ab  19,50ab  9,68abc 4,72ab  14,87ab 25def Jals

e Sl (Sl (sl dals iz O gl Ao y3D Szl pelaw 53 dien &S 2ie Cog i Tl S ola SSe D225

JJJ‘J; ‘_;‘)‘J

égl’m

1-Berthon,J.Y.,M.J.Battraw, T.Gaspar and N.Boyer. 1993. Early test using phenolic compounds and peroxidase

activitiy to improve in Vitro rooting of Sequoiadendron giganteum (Lindl). Buchholz. Soocieete Botanique, 24:

7-13.

2-Hartmann, H.T.,D.E.Kaster,F.T.Davies and R.L.Geneve.2002.Plant Propagation, Principles and Practices. 7 th

Ed.,Prentice Hall, New Jersey, 880 pp.

3-Hartmann, H.T., D.E. Kester, F.T. Davies,Jr. and R.L. Geneve. 1997. Plant Propagation, Principles and

Practices, Sixth edition, Prentice Hall, N.J., USA, 770 p.

AR



j’.'.wﬁ Lﬁé&fég&b—lsgz)ﬁﬁ "‘J‘.‘u‘l“;l‘f}l"bi‘fur";*”‘

4-Hand, P. 1994. Biochemical and molecular markers of cellular competencefor adventitious rooting. In Biology
of Adventitious Root Formation. Eds. T.D. Davis and B.E.Haissig. Basic Life Sciences 62, Plenum Press, New
York, pp 111-121.

5-Hartmann, H.T. and D.E Kester (1975). Plant propagation , principles and practices. Prentice Hall. Inc. New
Jersey, PP. 662

6-King, G.J. and M.M. Meyer. 1983. Effects of phenolic compounds and indolacetic acid on adventitious root
initiation in cutting of Phaseolus aureus, Acer saccharinum and Acer griseum, Horticultural Science ,18 (3):
352-354.

7-Salehi Sardoei,A., E, Moghbeli., M, Shahdadneghad. 1390. The investigation of the effect of bed types on

rooting of stem cuttings in Hana (Lawsonia inermis L.). National Congress on Medicinal Plants.184 page.

Yy



j’.'.wﬁ Lﬁé&fég&b—lsgz)ﬁﬁ "‘J‘.‘u‘l“;l‘f}l"bi‘fur";*”‘

Improvement of rooting of semi-hardwood cuttings in Hana (Lawsonia inermis L.) via Plant
Growth Regulators application
Omid Moghbolil, Ali Salehi Sardoei2, Afsaneh Dehghan3

Horticulture Department, Shahid bahonar Kerman University, Kerman, Iran, 2- Msc student in plant science,

Islamic azad university of jiroft, 3- Msc student in plant science, university of peyam noor tehran

Abstract
This studying have used to determine suitable concentration NAA, IBA, SA for destroying root half hard

of henna . This experiment performed in one planning completely accidental in for repetition and 15
percent treatment . In this research Growth regulator have applied for IBA in alevel 2000 mg/l, NAA in

three level 2000, 3000, 4000 mg/l and SA in two level 200, 400 mg/l. Dueto achived resolutions show

that harmonica treatment have been caused to increase percent of cuttings and statistically difference
between treatments Growth regulator showed meaning discrepancy asto example of level 5 percent .

Although the highest percent destroying root cuttings was related to treatment 2000 mg/l IBA and 3000
mg/l NAA,but the highest some of stem in treatment was 4000 mg/l NAA+200 mg/l SA and 2000 mg/I
IBA+200 mg/I Salicylic acid and discrepancy of average these treatments didn’t observe with meaning
difference inlevel 5 percent too. Resolutions of this experiment showed that applied treatments have

been caused to increase some of root in each cutting. Treatment 4000 mg/I+200 mg/l SA have been made

the highest weigh of root and stem and weigh of drying root and stem.
Keyword: Rooting, Semi-hardwood, Plant Growth Regulators, Hana
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