Yva
Olginol ixis oSN olo 5 68 WV B VE Olpl JLEL pole o K0S pania

S 59955 il i SRS iy 3 by i S 986 Sl s 13
(O)Jbb&c(\)dﬁ‘wc(i)wwﬂ:Mc(V)szHJJW¢(Y)L;J>)J~)sz(\)a\fu.m;-u,w‘
Sl =0 g5 oKl e =8 Ol oliSls HL sl Y il g5 oK Eils HLSls =Y O g5 oKls Al el )8 (g gzils - )
S o&ils ad ) wlis )8
= 5SS A s s w3k 03 3L (Bl (g e s gl s D555 BLLS (VL DU gl s o Rege
s dbml g al p e e ol s S aleln | Sebs 5 oS gd 5 Kby 5 51y MLMWG\}:&M
Lo L (s b) Jleb b s s s s Dol BB g 90 55 Jiols 85 (6905 b iz, ok onl Gl
Lgl_ﬁ U'a}l—": 6JJﬁH}€5;§b)JJY° ‘)\.l_x.:JuJu.:/ C»..:.S(gr/lltio jYW NO )))Sbéﬁuﬂ)l.@}b(‘)\bjﬂtﬁ
;ff)lM«m)jSQ)}cmwﬁ)g))}‘-}inhgﬁ)éuu&uahiwbm@LZ.:&JQJJQﬁ;)‘}dm)jajfé.l.ﬁ)
e Ml @ g O Db s Bl Lk LS @ b s Lk s eld S Ol Bl s
Lo, b s IS 055 5 S slin 5 w56 05 Bk o3 Blo lab 5 Wi, 5 055 a5 o5k 4 badls o)
O el dad e Jb v gr/lit b 5L o 530 L il & pad s, L) 2 550 @ 0 it 46
sdalie 5L Y /It 5y L Gy, by L amealS o 5 Obls 5 o e il (il 53l S slaws 5 4 ged o

IR WY

58l (LBl 55 (S 51 g (ST 0,8 i 1glS Slels

VRV

Ssdn S9n5 5 oAUl (S5 b b SN S e el latid 055 bzl e A
ol ks e s CO2 2als 5 L) oS b el Sy GO sz 1) SV ) Slaises 51 (g5l
¢l (Kozai and Zobayed, 2001) 1L o pezs S 55 U &S dtes it Sldn s S by bl
o Ul nIB s Ol a e s S gmags GUIS pde s T e e s 3 Zel Lagsslmal
w8 Gl Sl eslinad b 85l gal> e s 55 sl 1 6,8 - (Wetzstein and Sommer, 1982)s ;.
L Sy 5l s Ol 5l (S ol s Slealied LG s ald g g LL Lo glacn b gob g
- S A lea ol 3s8 Gy b3l eslanad (Hazarika, 2006; Kozai et al., 1993) ol Sy 5 oS gt
;Cournac et al., 1991) 555 o 5l al> o 53 o (205l 5 bazalS 5L CokS oo 5 038 S8 Sy 5
Cod b 458 LGy b s LS Wiy & Lus ax e (V44A) O,s 5 Ticha .(Zobayed et al., 2000
el S 55158 5 e S5 S il 2

e by, g olse

23 &gaipy ol 8 S 15 sl 550 & gad ) Ol 4 S e o3Il L (s 3)) 6555 olesl sl
ol o3 Osesl sse glales Lus cis ks YYEELIE U o ea DKW S L Avml g5l 25 Gy b
Oyesl ds Sl (b 56 5 458 O30) 456 o 93 5 (@I £0 5100 0) L mlav Jlex il
plowil 53,8 GlaamalS a5 v (s 535 YO 51 A oslial (ilesT cpl (sl Balas SLIS = b al » oy S

R P BN ESP RN RSP N- RV PRIC SR TRt W IR PPN S PER R RUAT PR



\ %4
Olginol sxio oSN olo )5 68 WV BV E Olpl JLEL pole o K0S panin

:@L:J
Cl.éj)\ R 313 OLES | LaamealS CUJJ O e ke gl Sles jy 4 sg C_,Ja.w O Sl oae sl @Lu
O e 53 O 2S5 39 5 Do 5 e b b 53 a3 L 1) 550 S 80 5T les 4 by e L
Sl s Oy Db 53 OF s pae SRl 0L le b glaesls a g S edalie SSLe o 5 e
3456 O3 Dlass 3 anl Al glaanalS @ by e le a3 o SVL (L Le 05 e 5 e ) 30 e by b
w58 b slaanalS Sl iy w5 Os b 5o 0dd S slanalS s baisei ) 055 0 8L 1 e e ST
A5 e BT s s Ok sl o al A, glaalS o 5 b Wsein) U5 e (GOl 05 ks Sl @)
Sl azalS 55 S pooliss o xi . Culs )b e il s g slaazalS s el Jioled S slie sy i
033 A3 sdalie 3,51 05 5 4 s O Do 53 OF slas cp 2aS 5 1) 55 p S 5 e bl s asl A3,
ORIP L IS Oos s s Ok Skl i e L Gu b s e b Wsein Ol el S5 SIS

6-|10|l— ventilated ventilated = non-ventilated ventilated
E I a a3 = 3 a
£ 4 b b i l 3 2 )
) c C = c
] 2 e 2 1 d -
-_= o
= S e
5 o - .— o - il
sticrose (gr/l] O 15 30 45 sucrose 0 15 30 45
= non-ventilated ventilated m non-ventilated = ventilated ——
= 4 a a5 a & a0 - a ab
ET3: ¢ @t - ™ 2 1o b b _ b &y
TE,5 g ] a ¢ 3 o c 4
-—— [ = 3
3 s 10 | : = =
- 1" tE 5 as 1o e
o - - 2 o /! .
sucrose g/l 0 15 30 a5 sucrose ) 15 30 45 ¢

S 05y 5 S sl ged sy O3y Bl Sl Jsb e Sl gy Sls gt G5 2 s 5 )l cilise 2l 60 s sal
Q}ébdjjld}))lsbj%j)) €J§\O }Y‘. )W})uwgwﬁ()u ‘J»:S‘;oaMuw\ JKJ‘).)-ﬁS)"L UL@
Loy amalS & Cond (6 eSS Wl ol aS Ll Loy 6 5S Hp 5 mhe sl S bl bazalS ol s sdalin

A3 s 5 s dle Gl s edaline ol Bl 53 OE g s Aadls s Dsde oy b s sl



Yvv
Olginol ixis oSN olo 5 68 WV B VE Olpl JLEL pole o K0S pania

»s&E&

b 58 LB e 00 (A wsg mav 53 55 Gl 030 S80 510 00 0 cly 4 o 5D 500 il - san 5 Laazal S 1Y JSCS

Wow

Ll d s anl dd) sbaazalS 8 sl LS ol bl e 2 5 055 5 SRl 08 5 S slind s LB b 5o
S ol S3ae¥ sy min Ol Ble 5 055 ey JB ssb w5y 55 Sew 2 5o e ST sl 4w Os
5 Lo ke Jsb 2alS edins LIS 48 AL e Rl S sl Jy o380 i 5 b b o LegalS ¢l
s Gonealves .l o 35 3o OLLS o Cud bazalS ol Jble 5 CudS comes ol Lo S sluas il
sk slis U oeds was Gy b s Herreria salsaparilha  cbamalS S Lsls Olas (YorV) o) Kes
By eSS OLaSas Gy OV Ll 5 055 5 oS sl s Lng o3 S Ay 2l S Cile 4 OlS g sy S
Sl s e S e beazalS S e e Rl e SIS G b s b L 5 e b, e
& S 56 b S Gy b e GBI A, O JWs @ 5 2l G0 £ e sl b3 8 Bl Jb
- U A Olge amains 5 3l cdale 5 W Shis 5 3 amd 3 5 A e s Sl T 355 apg Osk Db
s ol ol e 5l Sae e L e ol L (Goncalves et al., 2007) 5,108
53 ok CS glaamalS @ Sl (g it B 5 5 05 s ssb 4w Ok S b s anl Al laasalS
a3 5 (Glaied ) ST mi G 5 e iy s B s 5 05 R al s 4 el Gy b

(Kozai et al., 2001) .ol yuis

Icl.'..o
Cournac, L., Dimon, B., Carrier, P., Lohou, A., Chagvardieff, P., 1991. Growth and
photosynthetic characteristic of Solanum tuberosum plantlets cultivated in vitro under
different conditions of aeration, sucrose supply, and CO2 enrichment. Plant Physiol. 97, 112—
117.
Goncalves, L.A., Geraldine, R.M., Picoli, E.A.T., Vendrame, W.A., de Carvalho, C.R., Otoni,
W.C., 2007. In vitro propagation of Herreria salsaparilha Martius (Herreriaceae) as affected
by different sealing materials and gaseous exchanges. Plant Cell Tissue Org. Cult. 92, 243—
250.
Hazarika, B.N., 2006. Morpho-physiological disorders in in vitro culture of plants. Sci.
Hortic. 108, 105-120.
Hazarika, B.N., Parthasarathy, V.A., Nagaraju, V., 2004. Influence of in vitro preconditioning
of Citrus sp. microshoots with sucrose on their ex vitro establishment. Indian J. Hortic. 61,
29-31.
Grout, B.W.W., Millam, S., 1985. Photosynthetic development of micro-propagated
strawberry plantlets following transplanting. Ann. Bot. 55, 129-131.
Koch, K.E., 1996. Carbohydrate modulated gene expression in plants. Annu. Rev. Plant
Physiol. Plant Mol. Biol. 47, 509-540.
Kozai T and Zobayed S M A 2001 Acclimatization. /n Encyclopaedia of Cell Technology,
Section A. Ed. R Spier. pp 1-12.



YVYA
Olginol sxio oSN olo )5 68 WV BV E Olpl JLEL pole o K0S panin

Kozai, T., Tanaka, K., Jeong, B.R., Fujiwara, K., 1993. Effect of relative humidity in the
culture vessel on the growth and shoot elongation of potato (Solanum tuberosum L.) plantlets
in vitro. J. Jpn. Soc. Hortic. Sci. 62, 413—417.

Ticha, 1., Cap, F., Pacovska, D., Hofman, P., Heisel, D., Capkova, V., Schafer, C., 1998.
Culture on sugar medium enhance photosynthetic capacity and high light resistance of
plantlets grown in vitro. Physiol. Plant. 102, 155-162.

Zobayed, S.M.A., Afreen, F., Kubota, C., Kozai, T., 2000. Evolution of culture vessel for
micropropagation: from test tube to culture room. In: Kubota, C., Chun, C. (Eds.), Transplant
Production in the 21st Century. Kluwer Academic, Dordrecht, pp. 231-232.

Wetzstein, H.Y., Sommer, H.E., 1982. Leaf anatomy of tissue-cultured Liquidambar
styracifua (Hamamelidaceae) during acclimatization. Am. J. Bot. 69, 1579— 1586.

Effect of photomixtrophic system in Persian walnut Plantlets Growth
Amin hassankhah', kurosh vahdati’, mahmoud lotfi’, masuod mirmasomi®, hamid sabaghyl,
ata dejahang’
'MSc student in university of Tehran, “associated profession in university of Tehran,
Jassistant profession in university of Tehran
Abstract
most difficult stages of Persian walnut tissue culture occur in acclimatization and
transplanting. The main cause of losses plantlets are: Inefficient leafs, weak roots, open
stomata, lack of cuticle layer, leaf parenchymal abnormalities, presence of abnormal vessels
and so on. To solve this problem photoautotrophic and photomixotrophic system can be
proposed. These systems are based on creating ventilation, increased CO2 concentration and
reduced carbon source. In this study different level of ventilation and sucrose were examined.
Walnut (Hartly cultivar) explants with and without ventilation (in filtered vessel) and Four
levels of sucrose ( 0, 15, 30 and 45 g/l ) were cultured. After 25 day, effect of ventilation and
sucrose on different growth characteristics was examined. The results showed that growth was
greater with plants cultivated in ventilated containers, in terms of growth indices such as
Fresh weight of plantlets, plantlets height, shoots diameter, leaf number and weight of callus.
So that the fresh weight , shoot diameter in without ventilation vessels was higher. In contrast
leaves number and callus weight was higher in ventilated vessels. Ventilation was not
effective in height of Explants. With increasing levels of sucrose to gr/lit30 plantlet length,
shoot diameter ,fresh weight and number of leaves increased and with increasing level of
sucrose (gr/lit45) these characteristics declined. In this study 30gr/l sucrose and ventilation
were the best treatment .
Keywords: tissue culture, photoautotrophic, photomixotrophic, acclimatization, sucrose.



