= ._.,ll.n]lu._!._nu.u.'nb.o.n.gd-xﬂ.\um

P Olllsibpgle S los S pann g
IHC 9013 Ol gl o i i oBaboly (9§ g e 111§

(Poa pratensis L.) Kentucky bluegrass ;o &b ;0 digoi 3, 3| (wol5 L

T2l 00l3 Iy b cogs g9 dllae odlj i Lo gl Wlobe dougd
(b b 5 (53)5L8S euSils (Ll psle 09,8 (s lalS 5 US Sisleied 5 Dol wdl (olid )5 ggzmiils
ST ST ol&zsls
STl STl olKatils « oamnbs golio g (55,5LeS 0aSiisls o SLEL pole 0,5 caleciim o Loluul "
f-sajadi@msc.araku.ac.ir : Jgiuwo odiws o*

onSe
Gygewl ooz belie 50 ooliiwl 0590 9 3 pw Jad (02 e AT I (S Sk S
oSS plamil o S oly (SUSS 0 Jb jdy digeie) I w5 GWI (ow) p sokiiods g R (0] ol
9 (5 ppS o ¥ g) /0) 24D Jolds aliso (puST 98 ol o 4 MS 1l CliS bawzmo 53 (wollS
BA s oS hao o[V 9 yho Clile 90 b S 5 0 b g 2l (5 e Sk ¥ g ) ¢/0) NAA
3 G0 cxe glii BA §2,4-D cilize gbcdalé 51 as o9 o] 5 (Sl gl coles jo 0 owyy
GLCBLE (o woyd Sy w53 Gyl S0 Wldl &5 (> 50 Clilad 3929 (2135 9 eIl L S
JO cdale o wellS 535l e (g s 9 SIS 0929 BA g NAA o (piiSod o 9 NAA Giliko

s Jols NAA jid 50 o5 Lo
e £ s M‘W ‘m) ‘SLQOMM “5")‘)’& c&}aﬁ‘ :L;.A.f.b’&w

doddlo

pB )| ;2S5 (Bashaw et al., 1987) el o Jad dllusiz sloiyex 51 S (POQ pratensis L) w ,Ssb SLuS
Sennl 5SS Ghgy Jedo 4 lasylado b az STl bl Sy izl 5o (e kel 5l eslanal L
SaS alize s )| Aol ;o (659195590 5l eolawl (Kirsten et al., 1993) cowl oals axlge 463 (] ;o (5 Lus
c.iS .(Johnson & Riordan, 1999) cwl sais slpiin o aisS plo slp Loy, o2l 5l g 009 sl IS g5t
4 i SOl S g (5595iSEgn Al 50 00 S Dliiod ablioe Sl )5 slashy, 5 (SO s sladad (g0
Griffin & Dibble,1995; Ke & Lee, ) &b ;o8 5l oz slocaisss o a1 1550 slp gy cpve ol
Nielsen & ) ygumibiwgw oS (Van der Valk et al., 1989) 31 JS «(1996; Van der Valk et al., 1989
3 e QT,.STJ? ety 3l 2155b Oliee el sl (Nielsen et al., 1993) cudygig iS¢ (Knudsen, 1993
Vander Valk et al., ) axiws oowlio igas 3, JLL slo 31 J5 .( Van der Valk et al., 1989) el Jb 98
5o (0bgS 5, cou g ol 5 gilw axy0 Ve B Y sleo o) 205 e yo olisS Do SO sl s Jy (1989
5 Jbo ples ok aS s el aibn Sy ) yieS digein) A jskaiedy S5 Sl Gloj (n e 9 Wl e
Olyeds Jbjod sl osliinl b (S5l oz (2l wgllS ple (5155 )0 Wigd ool Sgume Juad &y g 0392 oy
A oy Sl (50 CliS pian )0 S sinle g ST alize LS 5 g adale b aigess

B b9y 9 9lge
el VYA Jlo o STl olKisls b olie g (55,9laS saSisls Sladss oBislej] o Lidgh o
@ do, Ve U e e,ds lacyl (Poa pratensis L.) Kentucky bluegrass ez 45g5 00y Sgacds jshaieds .od )5

:th Eternationss 14\ Nationa ticultnral
i Conference V" science ess of Iran \

September 4-7, 2017; Tarbiat Modares University, Tehran, Iran



Jg”

Lol s JAAS i
Ulllebpgle G los )SaS o sg

Ol sl o S pi 0Bl (9§ g el 11§

|

iy
i~

Jo il shaie OT L L aw aslsl jo g ool jgabge 4iBo VO Gioe 4 paows Cu S gl g 4B g0 Sk
IR Sidlsz sl BT 5 e S A g ke Ol sol Siailsr citS e (59 » 55 0550 Hds i gians
Lae pogoad las o Lo O Oladad 4y oS gon slaaisessy ) doazals o, 5l aas aw U g0 5l w aid)§
P eSS e Y ) i) 2,4-Diilize glacdale o BT ) 0 05 A )5l o) a5 Y Lo MS b s
IV 5 500) BA Gilide clale 9o bS5 0 b g QS NAA j 00 5 (o ¥ g ) /0 slacdale o (2
NaOH ;1 ;] pudais g1y g o oudais O/A 55 2etsS Jaisme pH b S wgllS (5 555) g (Gid )0 0,5 o
oilw a0 VY glos 5 (SO U celu A g olidg, cel V8 Lylyd o clS 5l e 59y 20905 colawl HCI
b Bolas LS b B 5o bl el i ooy 2153 5 oglS 25550 e e 53 i ool 18 oI5
L el ol 5 ol Loosls wsilodles 5 axlei il pladl 1 oy i pladl S5 oz b Jysisto |
50 Sl anlie STl (slasels s> yge3l b g S38le 5 e dawgi g 435 SAS s b! S38le s sl eolazul

Al pll do o w9 S Jleio | elas

CutS Boyb 5l olS Gl ;2SS el ()l Seam ] Jreadsi b pae ez sloisS (S e )Ssk (ST
Sliwly 5o (Blidee Dlinizd (550 ax 51 izren a5 9, (alacadgaze o O b ojlgen (gladeds (45,0
Sh ol Gl b LLsyljo (Swl sla b5 (Jy sl a5 Sjg0 dlased (9)0 Lulpd )3 455 (pl 2258
§2,4-D slacdale a5 ols Hlas il jlg 4300 5l ol ol o)ls 0929 (2L vt a3sS (] alixe sladisesys
J99) cblas Sk (STES 5 olS 2l 9 el 35Sl 2 solosine Sl ol <S5 0 by (2lSa BA
oIS S35l p glosime Sl s Sl o el oS 0 by olSa BA g NAA glackile Js ()

(Y Jgaz) cuslo

(Poa pratensis L.) kentuky bluegrass 3l LS 155L 5 (wgllS gl 5 2,4-D s BA J1 il )lg 45525 -V Jgax

Sl o (5255leo

st hoeslls @ol3l az o s ke
e e \ —
ooy Jpons } -
ofepms N v s % 24D
Yy v N s

oy i g 2o yd S ()bl mhaws [0 (5o ire pae

(Poa pratensis L.) kentuky bluegrass ;| o3 5155L g (wsll5 sl 5y NAA g BA 51 (il )lg 4500 - Jgoo

Slas o eKileo

S solyl a0 Sl s ailie
AAY ## \ BA
AETAN Y NAA
AINAT Y BA x NAA

Ve vY YA oinlesl las

doy0 S 6 lel o 43 o sixe ¥

st :
[nternational (' National Herticultirs
i Conference I‘}III::- ||:. Congress of J|.!|, Y

September 4-7, 2017; Tarbiat Modares University, Tehran, Iran



Jlg“

Ullolibpleslos jSuS yuonsg

Ol el il e o g iy i 0BURS1S AT jgu el 111§

o

e

S
i

Sl e 8 24D ST cuS 5 5l eolitl a5 CiS lgiae gl cnl Jel s el
Ol b ool e 2,4-D 5l oS 5 oolainl g g0 wollS Wl pac 4y i o] Sl slaiwl g el aiils ugllS
S9vtt 4 e gl Sl s elitnl o g2 oy il 30,5 sl Sl 4y e el 5 o
SR esliial 550 alize lalS 13 gl LI jshaiaay (ST Ol 5 sl oslanal () Jlog0d) o5 2l (w8
ST alidee LS 5l sl e S @l ln S s e (LA i SIS @l 5 95
50 el (5SSl lasre jo el g ailoas aiS bl edllST JSis obles 0 YU gl ST 00,5 oolai!
Gl aly Jl 5o jeds (LS jo b ST adg 6l e mlie 5l SO sl oo oolatul ol L cus
obj slecdale jo ol wellS dacdl 31 )0 ST 50,02 Zobaw og S5 Jo 4 (opl ply (Arteca, 1996)
it loaigesn) 5 w8 Sl 535 5 (3t B Sy slaiagh St el S8 (2B GeeS]
oioles] bt il oo 0pmd o LaslSTo ol SG gy Jgas! couml Sl o Jliss 2,4-D SluS 5 a4 bgrye e
@l I8 e VL 9 S8l 24D 4 S (0> (65 el Sl U Sl eslatul sl plas ol
i a5 cwl Jb o pl g ead solaiwl slesay sl Sl dbas 5l as al Jol> Sley (s ye YY)
(Wang et al., 2010; ol ST OLS 5 plo 51 s &lgs o0 2,4-D 3l oolaiwl aos oo liad s slo o el
4 Cod (69,9995 3l eolal aS sls Las (Y- V) )], g Lee slo yinghy mlis a5 5,5k 4 Lee et al., 2011)
2ubls B wgllS 39 5 (owsllS 0055 Shas (pwgllS S 2 (55 58 LualSid 5l Sl i S 5 90
canS bame p3 o1 i 5l bl 4 Yol Lalsls (i 5 sl Sl U @ cons 24D g0 3l
ol 3l Sl LS cpiize slailesl bt Jg cosls wglls Wl 5 e ,3b ST cdale iul38) sl o
G ORI s oedoe ol (aS 5 (05 Ol Sl 4 e ST VL Glacale Sl eslinul oS o5
Ahn et al., 1987; Valk et al.,1989; Artunduaga et al., ) cusls walys ol wellS 5 oslhob 56 o] w>
1989; Jackson and Dale, 1989; Chaudhury and Qu, 2000; Wang et al., 2002; Takahashi et al., 2002; Li
.(and Qu, 2002; Goldman et al., 2004; Jian et al., 2005; Cao et al., 2006; Salehi et al., 2008

@5 gl e 5 ab ol LesllS alS a4 pzeie el Sl (s ol e 4y sl s 5l eslazal
oo 4y oS5 90wl aS 09y Sloj 5l iow il eds gy 0ald oolaiwl Hletay dewl Soul sl aS LS
i g (500 5 AR 5l (o &5 wBlios (egian GlaiS s )2 BA Laisg ool oslitul oo
bume o 1y Ol (25 0g0y92 Bran Sl alaln 5 aBlise S8 b 50 GeteS s (nl sl 90,5 o0 gne
Slrosd ol izl e 0 1) (2l GlageiS s (Ko7 14T Cosl (s )3 55 (ol il J e
(ol o 5 05 5 0y S5 50 loaisS g (S5 psbotr ileion 9 1) sladand G Lulpd 5 o5 Al
3y GeeSTolpan 4 BA 5 slaclale jga> 50 i 5l 29,5 (Arteca, 1996) &)l i Lo lalS (o
Chaudhury and Qu, 2000 «(.,5!) Qu et al, 2001 ala> ;| Woges ol e Sl w8 laes
Taghizadeh , 2012 4 (,5!,) Bradley, 2001 «( 5 u..mﬁ—l Cow) Qu et al. 2006 (w5150 ,0)
D59 Lwlyop Lo ol b aS (w5050 )

'Dicamba
thll'l""l"li"””l 10\t National Horticultural
Conference t” " Boience ( ess of Tran v

September 4-7, 2017; Tarbiat Modares University, Tehran, Iran



P ULl Libpgle g los jRuS uansg

EHC 2017 gl el g o0 vy prelBuials 195 100 e 11— 15

E0 mg/l BA 0.1 mg/l BA

30 a

15
= 20
5 15
]
=
510

5 b

b b b b
0
0.5 (md/1) 1 (mg/1) 2 mg/l24-D
NAA

(Poa pratensis L.) kentuky bluegrass ;I ,wgllS” 53151 s NAA s BA 31 1 Sloo duslio =) Sloges

&l

Ahn, B.J., Huang, F.H., and King, J.W., 1987. Regeneration of Bermuda grass cultivars and evidence
of somatic embryogenesis. Crop Science. 27: 594-597.

Arteca, R. 1996. Plant Growth Substances: Principles and Applications. New York: Chapman & Hall.

Artunduaga, I.R., Taliaferro, C.M., and Johnson, B.J., 1989. Induction and growth of callus from
immature inflorescences of “ZEBRA” bermudagrass as affected by casein hydrolysat and 2, 4-D
concentration. In Vitro Cellular and Development Biology. 25. 753-864.

Bashaw, EC, Funck, RC, Fehr, WR. 1987. Apomictic grasses. Principles of cultivar development. New
York, Macmillan 2: 40-82.

Bradley, D.E., Bruneau, A.H. and Qu, R. 2001. Effects of cultivar, explant treatment, and medium
supplemants on callus induction and plantlet regeneration in perennial Ryegrass. International
Turfgrass Society Research Journal. 9: 152-156.

Cao, M.X, Huang, J.Q., He, Y.L., Liu, S.J., Wang, C.L., Jiang, W.Z. and We, Z.M. 2006.
Transformation of recalcitrant turfgrass culrivars through improvement of tissue culture and
selection regime. Plant Cell, Tissue and organ Culture. 85: 307-316.

Chaudhury A. and Qu R. 2000. Somatic embryogenesis and plant regeneration of turf-type
bermudagrass: Effect of 6-benzyladenine in callus induction medium. Plant Cell, Tissue and
organ Culture. 60: 113-120.

Goldman J.J., Hanna W.W. and Ozias-Akins P. 2004. Plant regeneration and an analysis of
somaclonal variation from TifEagle and TifSport Bermuda grass cultivars. HortScience. 39:
1381-1384.

Griffin, J.D. & M.S. Dibble, 1995. High-frequency plant regeneration from seed-derived callus cultures
ofKentucky bluegrass (Poa pratensis L.). Plant Cell Rep 14: 721-724.

Jackson J.A and Dale PJ, 1989. Somaclonal variation in Lolium multiflorum L. and L. Temulentum L.
Plant Cell Report. 8: 161-164.

Jian, M., Chengalrayan, K., Gallo M., and Mislevy, P. 2005. Embryogenesis callus induction and
regeneration in a pentaploid hybrid bermudagrass CV. Tifton 85. Crop Sci. 45: 1069-1072.

Johnson, P.G. & T.P. Riordan, 1999. A review of issues pertaining to transgenic turfgrasses. HortSci
34:594-598.

Ke, S. & C.W. Lee, 1996. Plant regeneration in Kentucky bluegrass (Poa pratensis L.) via coleoptile
tissue cultures. Plant Cell Rep 15: 882—887.

Kirsten AN, Eise L, Elisabeth K. 1993. Regeneration of protoplast derived green plants of Kentucky
bluegrass (Poa pratensis L). Plant Cell Rep. 12: 537-540.

Lee, K. W., Chinzorig, O., Choi, G. J., Kim, K. Y., Ji, H. C., Park, H. S, ... & Lee, S. H. (2012).
Factors influencing callus induction and plant regeneration of Dahurian wildrye grass (Elymus
dahuricus L.). African Journal of Biotechnology, 11(4), 815-820.

st ’
International < Ath National Horticaltara
ﬁ Conference E”I:. ience Congress of Ju.!u, $

September 4-7, 2017, Tarbiat Modares University, Tehran, Iran



Ullolibpleslos jSuS yuonsg

EHC 2017 gl el g o0 vy prelBuials 195 100 e 11— 15

Li, L. and Qu, R. 2002. In Vitro somatic embryogenesis in turf-type bermudagrass: rols of abscisic acid
and gibberlic acid, and occurrence of secondary somatic embryogenesis. Plant Breeding. 12:
155-158.

Liu, P., Zhang, Z. X., Yuan, J. G., Xi, J. B., Du, X. L., & Yang, Z. Y. (2006). Callus induction and
plant regeneration in eleven perennial ryegrass cultivars. Biotechnology & Biotechnological
Equipment, 20(3), 30-37.

Ma ZH, Zhang YF, Xu CX, Chen WJ, Yin HH, Kuai BK. 1999. Tissue culture and genetic
transformation of Kentucky bluegrass (Poa pratensis L.) via micro-projectile bombardment. J.
Fudan Univ. Nat. Sci. 38: 540-544.

Nielsen, K.A. & E. Knudsen, 1993. Regeneration of green plants from embryogenic suspension cultures
of Kentucky blue grass (Poa pratensis L.). J Plant Physiol 141: 589-595.

Nielsen, K.A., E. Larsen & E. Knudsen, 1993. Regeneration of protoplast-derived green plants of
Kentucky blue grass (Poa pratensis L.). Plant Cell Rep 12: 537- 540.

Qu, R. and Chaudury, A. 2001. Improved young inflorescence culture and regeneration of “TIFWAY”
Bermudagrass (Cynodon rtansvaalensis X C. dactylon). International Turfgrass Society Research
Joyrnal. 9: 198-201.

Salehi. H., Salegi M.R. and Ashiri F. 2008. Some condition for the best callus induction in common
bermudagrass [Cynodon dactylon (L.) Pers (California Origin)]. American-European Journal of
Agriculture and Environment Sciences. 3: 409-413.

Taghizadeh M., 2012. Assessment of turfgrass potential for Lead phytoremediation, In Vitrocally
Inducong and Molecular tracinf. University College of Agriculture and Natural Resoures.
Faculty of science and engineering agriculture. Tehran University, Iran (in Persian).

Takahashi, W., Ebina, H.M., Takamizo, T. and Komatsu, T. 2002. Production of Trasngenic Italian
Ryegrass (Lolium multiflorum Lam.) via Microprojection Bombardment of Embryogenic Calli.
Plant Biotechnology. 19: 241-249.

Van der Valk, P., Ruis, F., Tetterlaar, SAM., Van, VCM. 1995. Optimizing plant regeneration from
seed-derived callus cultures of Kentucky bluegrass. The effect of benzyladenine. Plant Cell
Tissue Organ, 40: 101-103.

Van der Valk, P, Zaal, MA, Creemers M. 1989. Somatic empryogenesis and plant regeneration in
inflorescence and seed derived callus cultures of Poa pratensis L. (Kentucky bluegrass). Plant
Cell Rep. 7: 644-647.

Wang, Y., Ruemmele, B.A., Chandlee J.M., Sullivan W.M., Knapp J.E. and Kausch A.P. 2002.
Embryogenic Callus Induction and Plant Media for Bent grass and Annual Blue grass. In Vitro
Cell Dev. Bio-Plant. 38: 460-467.

Wang, X., Hoshino, Y., & Yamada, T. (2010). Rapid and efficient callus induction and plant
regeneration from seeds of zoysiagrass (Zoysia japonica Steud.). Grassland science, 56(4), 198-
204.

Yuan, X., Wang, Z., Liu J. and She J. 2008. Development of a plant regeneration from seed-derived
calluses of centipedgrass [Eremochloa ophiuroides (Munto.) Hack]. Scietia Horticulture.

s :
q“ [nternational £ Ath Nationa
i Conference V" science

ra
35 of Iran o

September 4-7, 2017; Tarbiat Modares University, Tehran, Iran



P sl olaibpale olos S panmsg

...... LT Ol el il e o g iy i 0BURS1S AT jgu el 111§

Callus Induction from Mature Seed in Kentucky Bluegrass
(Poa Pratensis L.)
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Abstract

Kentucky bluegrass is one of the important cool-season grass species used in sports turf is
mixed. This study was conducted to evaluate the callus induction from mature seed in Kentucky
bluegrass. Induction callus on MS medium with two different of auxin, including 2, 4-D (0.5, 1 and
2 mg/l) and NAA (0.5, 1 and 2 mg/l) alone or in combination with two concentrations of 0 and 0.1
mg/l BA was evaluated. The results showed that among the different concentrations of 2, 4-D and
BA there was no significant effect on induction callus and regeneration. While there was significant
difference as much as one percent between different concentrations of the NAA and interaction of
NAA and BA and the highest callus induction was obtained at a concentration of 0.5 mg/l NAA.
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