Journal of Horticultural Science
Vol. 34, No.2, Summer 2020, P. 197-206
ISSN: 2008 - 4730

b

(323U gbio 5 pote) (SLtl pole & 183
YAVTeF . IFAR biali oY oled FF s
Yook - FYYe Lo

u&h‘,}:—d«l& Jlae

Slaied 05,5 Bl 45 55 (Caryaillinoensis) ol A oeor (5540 g

i&;".ud s —rdaj'g WU Jus —eﬂ.ﬂ}? Sodls M)&& —\bb. L;:‘}'G Les
VA PO

VAN CFANY ;o b

2SS

oL opl sl o 35y b (o) lSis Y gao I o (Juglandaceae) Lsgs 3 oolgils 5l (Carya illin0ensis) (¢ e )3 (93,5 b 415

b o e sl B Sl oalisul IS S5 B9y (ke Cal CulS BB 598 (g pme S dess Bblie )3 & Cnl LSS (slroges dgans ]
Je 55 e 1y 2l JLidl 03,5 51 ol yas Ygamn Jlog o538 55l 1S5 355 653 ol «0lS g (sl 03latal 390 5y
ek B )3 5 58 g0 g 45 Glajl (] 3 g 45,5 SIS 5 (658 ol ) Ygona ly (sl pi S m ool (63,
3l 9y 2 sgi (lopw g (AL A (slaoaiiS @bt I ool et g5 93 S ploxl ST aw b (Bolar LIS (slaS oy
5 (MS) Sl g (g0 S by oo Jols oolitsl )90 (glacuiSlaoms .85 )18 adlllas 390 (gl (1900 bl > (IS Wb i
O el S ) 3 p Sk Ko g pho) sl Sapaigy Jpanl Jolds (oS 05 slaoaiss’ olas sy (WPM) (g iS5 S Lo
4230 (sled 13 59, 10 St e oy (dle s Lo Aidgs (1) )3 p)S (e S g yho) Sl S 5 (1) )3 25 (e 92 9 S0 )i
13 il olsme 55 51 (g bo sine M) ncutS s s &8 313 it gults bl Bl Jsb ¢ salen Aoy g9y 1 (st 81 3,5 s
P52 MS Sl )3 (G5l oy (ool nl o ocadls 399 ((ole g (ig) culoy Sl amy alolidly cuiS g 9ds (2oloy Jlosi 53 o
59 9 Sy Sl 2l )3 )5 (oo S el S Jsal 2 3PS e S e LMS cuiSThoms 3 aalS A (n e (eioeen

g Vb b (b Cpgo & dlcSh Lo 59y 2 & SSSS
sla 5 .caol lad Y=Y S pwls 5 5 2 0 o2 Y-V (6l
byl Jeols glaas L slasl 5o g 0350 Solwl S5 & 00le
I So g b o ol SUYV Y cbadiwd o (g)ls Juad
Abb e sloy o SO laess g Cunl aSTp b &S b b 5
S s ol asly a8 oS £ pep55 b g 3,5 S5 4 ogee
Cuol 2B Hloa )b aide opl g dbl o Sl b 2565 aiids
way)lowyﬁbmw))aﬁ)u&fadbﬁ
Livogro .l oy puid 030 (shl> ), L il jhe .l ST3L
0423 5yl Jad a3 ) Job slaasls g9y » 2kl ©)gon
bylyis oS Canl blogd )3 00l I s s S5 (YD) g o
(¥) 85 e Joi 5 421y 3l 5
56 el ghlb kel lals ol Slables S L )
Gy (Sole Gopd oloj bod,S LiSly o) o xSk
O ) 098l 0955 93 4 4 Bl bl 25 392
S W) 2535 oo oS (o) Ly 03be) o939 9 (L)
&l_) Elasl UL") )0 pu.b.{ l_s 060 g u9_uo.o .))_glo& Jﬁ_«&

ol Cunddy g ginel Rt yid )3 p )5 e

By S ((slasiad 93 CuiS iz 323l 534 031y

LVRUFY

Fe d9is ¢ Luin ¥ gl Juglandaceae b blwgd )3 edlgls

alex 5l (Carya) L)l 5 Juglans) pdSgs s bl oo 46
5 6o Bh) hls 48wl oo 03l cul iz (et
e VWYL L)l s 5l d(X=16) (LS i (g3l
el o (s gy L oallS I35 oS5 SUB)3 pgjgeg)S
Yo omo Lad iy bl o o Sl YA+ a5 jlad g jio O+ Sl
=8 sleadyy Gl 5 (99,5 alis) Jiws ) 9 Gros
Lo J5 ceilicus gy i 5 bS5 Lo J5 sl o (s
5SS Bl e o Sy 4 g Spls 5 S5 236 5 (a8l
a5 s I8 5 31 5 Sk lasgs ol JSa 4

sbad 5 SLEL pole 09,5 lalinl 5 sl (685 (st iy 4 =¥ 5V )
LJ‘)'-{I ‘.—\.Q(-MA ‘_{\»53)5 oKisly ;L;)”L.\S XL o
(Email: davarynej@um.ac.ir e 0diunr g — )
dsbe (S59W8S oy 5 Ubigel (i il (ele Sla gae Y
Oyl (555 euiS ay Clisios

DOI: 10.22067/jhorts4.v34i2.71121



VAR Ll oY oyl Y als ((55)9lisS poloo g pgle) SLLl pale 4y yis V4A

23y S o e 5y GBS 3l S g b (69l oo s
=i @215k Jesly bl 093 Jldg Canb b 4 baopir
(3) $9y B slaied (90 iS5 (sl Wlgie clplis 5 039

otalS ol s sesl ol s i culS 5l Gan
o liwd Bus (iagiy ol 3 Bl opd g (Mol 0)9
Ot e 9 OB Jb i sl (90 il SS9
oo onl @l g alols ol (gam Ay i (S9er9n oS
Gl 5 S350 6)d sl Mg dwgy @ Sl Nl
390 () b Oyt 255 5158 0dlil 3)90 g Sldas 4l
Oz sl IS 058 (630 sl o (IS Ngn sl oalatal
Felw laassesn) e sl dools gloaoals jl lsie
Dg0s 0dlaiol (glddud 5,0 CuiS ) aBlwgs Clalad

W yg; 9 dlge

Jole s IS S jim s 9 (BleSe car bl ol 0

S laiad g9 Lulpd )3 oad 485 ai )5 glajlass I e ;03
Lo jlas dan )0 €S (gl o5 @l <0 4l S odws) 09
351 5Lizdlod ;5 5l s ole O 3gacs ol (slmogae b o3l
5 Jitto olSutylogl & Aloldly Wogss 505 551 zex (Half-sib)
5900 S 4y (w3l o S ol 1 oo NS (S gy
4230 sled > Sl )3 5 0ad gy e 3BT S
Gtianssds (6 pRid RERITANIN bgse dady LA 02l 148 ol \F il
O g 39 ddooe Mo yd A8 BT 55 adds 90 e 4y Ly WD
Jsloxo 53 Lioge s s gt )l 93 Jo ol oo o
43,85 YO Gdo 4y doyd VIAY clale b (uSlg) o Co S sun
D05 gt ol aie ST L LA BY Colgs 3 5 0 jpabsé
4 Loy sl gy 9 0L5 €83 b ogre 52 Aty ((SB95 L
5 3y90 cuiS e p3 Joyl blpd 53 Wl (i g 25 b o>
el oy S sl ool 390 s CaiS basoma 5 S
ol s ciS e 5 (VW) (MS) SoSul g (o3ly90 cutSlas
Vgl yid )3 ppS ¥ plise b oS 035 (V) (WPM) (5
PH s 0 (8 Jlb JI&5 1) o )5 Sug 6T 520 3 )5
Uiy S0 oo 51 o3l b 5 0/A 5 OV (gq, » caiS Lasoea
O (EB)S Ojgmo SIS g)am sl 5 i 4S9 0
JLid 9 31,5 (Bl 423 WY glod 33 5 S 5T 1 (sl il il
s b bl 488 Ve Do 4y mpe o Lo p)Sols VO
4 (IBA) sl 6409 Joiinl Jobis salitwl 5y50 48, (slmosss
ot BAP) (pspsiel i o 0 p)S ke S g sho e
4 (GAg) Sy dl 5 3 3 p)S ke 53 9 Su 0 (e
s o dl S vg 3 3 )8 (e S g s Gliee

obej 5 jlas S )58 LS 5 ciS 3500 (o)l canili oo
sl 4zl ey ol o b Ladles 8

My @Ulp a8 cul Jolusiz jldlo o (LS 53 (i
b5l s JS5LET LS s sl [y 1) mas ol
9 iz e Olgie CoS (ol g ol (Silog sl Sk
O 9o ABLD gz 8 b (Slog (pix (e 4 (09
Bl g ady) glodygon Jlslo | JSise (ohaBgs Jlislo Iyl
Se My sl Y laylidle (s i (b jobar adle
L ot cdp aile S)ip (L U Sa s (LS 5l JolS el
ol ol ol 4 s 33 5y cubl fpl s g b o LS
g Ol slaga lhe 5 Jloy bulpd cov 4 ST amd oo |,
Ll ) Lol acims e oy |y Licubld g o0yl cunday 1y 345
o) 59 055 L Cl (San ads] 503 Unlyo b wb oS
I e ot 2l e (i i gl L) o> ©)lse
a0 S iS5 (YY) 58 5 llan Loyl ooy (3 Lao
o0 sl ) o ©lbs Slles ) Wa3)a8 (o)l (gladed
51 ol adg ciibge ol pyaoghil 131 cla i piren
5 O by Al pe a dtaly (b5 Olie 4 )b Sl
s i (508 Ay 45 gy b il S bayo S
duu“—*-’ «S Ab)fu.o odalin o2 63)194 2 Lol ol DJ...SQ».»U
alog cidge U oSy clacuiShorn jl oolaiol b oyl jluw
i e gl ol sl owin cuiS j Gan Llassl
o oo Ayl Jb wile 0 g (Mol 0)9> tals
e a9 Sy Sllas G iz o 0 45 235 0y (00)l50
2 olads ay 1ilgr o balyd pl il ol Jlod Mgr 9 & 4y B
ol U g el cans  Ss5 p 183 5l s 4 S 60yl
Jlesl U sla iy dylae (B 0 ded &y Al yo0 (sla 3
Ly (YY) Aol e Glog laess b Soss cuiS dlowgay baduw
ol (b ol sl jueid S & sl gy s S5 i
S barome Aiajls A3l SSasS e 4y ya Sl gal g A,
il eo (s podan

Oomed g olalS ol die) 13 (i CutS Sl
A1 (3L 38 cobgn 9 Hodnid ) lanl ollas
3525 93,5 0dlgl s (cladud 90 CuiS ygelym (0L M
Pl 9 9305 5)% L) (Vob 432 5 (Sl b Loy )
oly yw = Slge Cr Sk (S8l Jies Sl (p3lo s Jloss
el gladnd 9y e 3 (in S )b jlelS o35k
ogsdy 33,5 o0 0d g (i ball ((ygmsly puen Blge  ade



VA9 ladud (950 byly 5o (Carya illinoensis) oKy &b s 534ls>

ojloss Jodo 5> oolatuwl 3y50 (Sgoyen (sl les Sl Jdie AibS
b B g Jye8l Gyg o dn inlejl ol sl el SO
90 ), SO a0 plodl ), SO aw b ool oS slacS'sh
S Sl Gy il g, 1 (S5l g9 b ety Sy i
g dlu Job iy Job ¢ Sjdley dopd slad (gl peuilaoly
po L dlols glaoaly il ¢l cudS 1 s YO gy 0 Sy ol
s Syt e 58 b 5 4o 3,90 SAS (5l 3
I ime BMS] Pl g05] 5l 55 o pSSle oy (s lo] BV

A odlzwl (p<0.05) waw 4> (LSD)

o cdS e ore gled oS Sloj g o Mgl 5l e L) 4 Cawlus
Sleslarwl Ly g Jo il bayly 33 dwy o) )5 ol dnyn ¥ dg0s
A 13 L] oS amo & (550 +/YY a8 L) (Ko il
Vi gl sl yo5 b S VAL 9 s g0l b
olocSy 5l dm 48,5 5118 ai 3590 595 (B yme 53 (e 9 0
iy Al iwlecy CaS 5 b el SB- 4 (658 srazals
a6, Jolye (o il e g adl JWsl ViV s b el

WPM g MS slcuisS by 5 g 2 (51 83lil 3y90 (g0 y92 51, loi =) Jod
Table 1- PGRs treatments (mg I!) in MS and WPM media
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* IBA GAs BAP * IBA GAs BAP
Treatment Treatment
T1 0 o0 0 T7 1 o0 0
T2 0o 0 1 T8 1 0 1
T3 0o 0 2 T9 1 0 2
T4 0o 1 0 T10 11 0
T5 0o 1 1 Ti1 11 1
T6 0o 1 2 T12 11 2
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Table 2- ANOVA (mean squares) of pecan mature embryo germination traits in vitro

s 2,93 Job - ) a8l Jgb Adaxi ady, Job
5 aslio 7 e asl 38l Olime | . |
e & <30 Rt Germination ke S ik
3] SO ) X
S.0V 4F.  Germination percentage Mainshoot ~ Leave  Main root
' period length no. length
)I_’Q . 2 5.15™ 1126.85** 655.69** 1.75M 448.63™
Replication
o iy 1 1,777 9462.91%* 836.17* 9507  3277.56%*
Cold pretreatment
me]a.\m 1 96.69" 30645.12** 4522.56** 2584**  7817.50**
Media
8y o5 rla 11 76.69* 4818.44** 394.68** 2.05* 589.96*
PGRs
by 018 ity X i Lasoma
Mediax PGRs 11 141.54** 7377.29** 194.80™ 4.32%* T777.76**
olorw gl XSl 1 40.11" 68.59" 41.170s 017 42367
Mediax Cold preteatment
- . e & *
Ay 05 i X @ilog g gy 33,501 2935.92%* ae11e 202+ 04309
Cold pretreatmentxPGRs
) 0L elaiX 11 52.41" 3085.35%* 359.62%* 1.74% 252.99"
Cold
pretreatmentxMediaxPGRs
w;)r;rL.W 94 33.15 312.93 128.81 0.90 24511

Do yd K5 g oy gy sl s (3 5 dze g 5 gime juE S5 4y e g % NS
ns , *,** non-significant, significant at 5 and 1% of probability level,respectively
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Table 3- Mean comparison of the effect of cold pretreatment, medium and PGRs on in vitro embryo germination characters

of pecan
. . 5 adyy Job
o e Lo onon ey IV 009 il wo ) Bl Job S ot
2o pw ciS PGRs Germination Germination Shoot Sy -
Cold _ treatment period percentage length Leave Mainroot
Medium reatmen da o mm length
pretreatment (day) (%) (mm) no.
(mm)
TL 12b 100a 13.33d 1.33d 3833
T2 10.66b 100a 23.33¢ 2.33b 30b
T3 8c 100a 11.66e 1.66¢ 33.330
T4 6c 44.44p % 1.33d 40a
asloy i pie T 2d 11.11c 10e 0.66d 16.66
- T6 9.330c 100a 10e 1d 21.66¢
Without cold MS 7 10.66b 100a 33.33b 3.66a 50a
pretreatment T8 10.33b 100a 25¢ 1.66¢ 50a
To 10.33b 100a 20d 2.33b 36.66b
T10 6.66¢ 100a 452 2.66b 43.33a
Ti1 10bc 100a 13.33d 1.66c 34b
T12 8c 100a 49a 2.66b 42.33a
TL 13.66b 100a 2333 2.33b 16.66¢
T2 12.66b 100a 11.66e 1d 43.33a
T3 19.66a 100a 13.33d 1.33d 24¢
T4 5.33d 44.44p 30bc 1.66c 6.660
aloy i b T5 8.66c 100a 30bc 2.33p 26.66b
. T6 2.66d 11.11c 20d 0.66d 6.660
With cold MS 7 10.66b 44.44h 6.66de 0.66d 16.66¢
pretreatment T8 15.66a 100a 10.66¢ 1d 38.33a
To 120 100a 11.66e 2.66b 46.66a
T10 Oe Oc Oe Oe od
Ti1 10bc 100a 25¢ 1.66c 35b
T12 8.33¢ 44.44p 10e 0.66d 20c
T1 Oe Oc of Oe 0d
T2 120 44.44p of 0e 2d
T3 6c 11.11c of Oe 10d
T4 8c 100a 14d 1.66c 33.33b
ooy L e T5 14b 44.44p of 0e 7d
. T6 120 100a 20d 2 30b
Without cold WPM it 06 oc of P od
pretreatment T8 5.33d 44.44p 15d 1.66¢ 18.33¢
To 10.66b 44.44p 6.66de Oe 10.66d
T10 10.33b 100a 16.66d 1.33d 20.33¢
Ti1 10.66b 100a 20d 2.66b 40a
T12 7.33¢ 100a 23.33¢ 2.66b 46.66a
T1 Oe Oc of Oe 0d
T2 7.33¢ 11b of 0e 3.33d
T3 Oe Oc of Oe 0d
T4 Oe Oc of Oe 0d
3oy i b T5 6.33c 11c of Oe 10d
. T6 17a 100a 15.33d 2 26.66b
With cold WPM 7 Oe 0c of 0e od
pretreatment T8 12.66b 44.44b of 0e 12.66d
To 18a 100a of Oe 22.33¢
T10 6c 44.44p 8.66e 1d 23.33¢
TiL 9.66¢ 100a 28.33 2.33b 30b
T12 10bc 100a 18.33d 1.33d 16.66¢
LSD 47 14.44 9.26 0.77 12.78
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Figure 2- Root and shoot length of peacan embryo seedlings in MS and WPM media
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Figure 2- Mature pecan embryo culture (a), soil transfer (b) and greenhouse acclimation(c)
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Introduction: The walnut family (Juglandaceae) consists of approximately 60 species of deciduous trees is
native of the American continents, Europe, and Asia. Pecan (Carya illinoensis) is belonged to the Juglandaceae
family and is one of the most valuable nut products all over the world. Embryo culture techniques for plant
breeding as well as basic studies in physiology and biochemistry are widely used. The low percentage of
germination and the long propagation cycle and the need for stratification treatments from three to six months
are the most important barriers to the development of high yielding cultivars through hybridization. Plant
regeneration methods from embryo culture in vitro allows overcoming the barriers of hybridization, as well as
obtaining higher and faster multiplication rate of plants of an elite genotype.

Materials and Methods: In this experiment, an adapted native genotype of pecan in Gorgan city, Golestan
province, Iran was selected. The mature fruits were harvested after five months of pollination. They were
immediately transferred to the laboratory. For cold pretreatment, nuts packed in a paper bag and stored in 4-5°C
for 15 days. The effect of two types of culture medium, growth regulators and seed pretreatment (15 days at 4-5
°C) on germination of mature embryos of pecan has been determined. Murashige and Skoog (MS) and Woody
Plant Medium (WPM) and IBA (0 and 1 mgl-1), BAP (0, 1 and 2 mgl-1) and GA3 (0 and 1 mgl-1) media were
used to embryo rescue evaluation. The data obtained were statistically analyzed in completely randomized block
design (RCBD). Each treatment was replicated at least third, and each replicate consisted of two zygotic
embryos. Means of germination period, percent of seed germination, root and shoot length and leaf number in
different media and various PGRs combination were compared based on LSD at p <0.05.

Results and Discussion: The results showed, although cold pretreatment for 15 days had no effect on
germination period, root length and humber of leave but also, effect on germination percentage and shoot length.
There are some different hypothesis about the effect of cold pretreatment on embryo germination between
researchers. Some researchers believed that, there is low efficiency in embryo germination in lack of cold
pretreatment and GAs. Cold pretreatment or GA; reduce the ABA level and promote embryos germination. The
others reported poor germination for somatic embryos when they treated with GAs and cold pretreatments.
Pearce et al. (1987) reported that GAs and substrate of GA3 can be increased during the chilling process as ABA
levels decrease. Furthermore, application of exogenous GAs induces germination. Tang et al. (2000) reported
that somatic embryos germination poorly happened in cold condition and addition of GAs did not change the
poor germination. Kaur et al. (2006) and Peyghamzadeh and Kazemitabar (2010), reported that the embryo
germination in Juglans regia L. was higher when GAs and cold pretreatments were simultaneously applied as
compared to those when applied separately. In this experiment, media has no effect on embryo germination
period but, could effect on other parameters. As the results showed, MS media showed the maximum percentage
of germination, root and shoot length and number of leave in both condition (with and without cold
pretreatment). In this experiment root length of germinated pecan embryo was higher in MS medium. Mapelli et
al. (2001) reported that seed germination resulted in marked changes in the metabolism of free amino acids in
walnut cotyledons. About 52% of the total free amino acids in one-month-old seedlings was present in the
cotyledons and about 26% was in the taproot. The concentration of free amino acids in the taproot was similar to
that in the embryonic axis, and greater than that in the cotyledons. T11 (Img/I"* IBA, 1mg/I'BAP and 1mg/I*
GA;) and T12 (Img/It IBA, 2mg/I'BAP and 1mg/lIt GA;) treatments were the highest in germination
percentages in both treatment (with and without cold pretreatment). There was no significant differences
between 1 mgl* and 2 mgl* of BAP.

Conclusion: Pecan as like walnut, is considered to be one of the most recalcitrant species in vitro. It is
necessary to determine the optimal culture conditions to establish it for shortening time in seed propagation. This
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seedling could be applied as primary material for breeding programs, grafting and physiology study. The best
growth of micro plant achieved in MS medium with 1 mgl-*IBA, 1 mgl-*GA3 and 2 mgl-'BAP.

Keywords: Embryo, In vitro micropropagation, Juglandaceae, Propagation



