Iranian Journal of Horticultural Science el SLEL
Vol 51, No 1, Spring 2020 (45-54) O P"Lc
DOI: 10.22059/ijhs.2019.250705.1386 (FO-0F (2 WA e ) 8)led b 590

Sy 9 Sy Do guas 3 (SIAinb1958 CadS” o aunddl g3 5 S 163 Clale s T
(Epipactis veratrifolia) Jgexe & 5~ oS5l (S s gid

| oy 0w 978 9 S e lole T oy d LS o i o Slake 0
O\,@J o@': gf)\;gjj..d o s&;\\.’ﬁb 9‘5; e)L&}baA‘" .Ljv)‘ L,..'L.:,ls dﬁuﬁb Y K) \
OYAVAYNN 15 pd 5,6 = WWAVNV/E icdl o 5o ,0)

o>

ol
21 (a5 SBolas gl pRel cgr Sl sl Jedly 5 ol Ol 5l Jins Gble a5 5 Can s, S bS5 Jgeme B S edS
A7 lld g 65 cpl Fwgd 5 A3y g She Jelse el bl ol oS s SE oS pl glatedlgss S X
4 gl Gl Wl ok S Lams (g5l (laded Db s Sy aw GlaemalS Sl w3 Sl (55508 IEB0s)
S s pledl Clle LKOH 1) e 4w (g5l (sladed gladlys 51 COp Bl cgr ks S (] Cugr) o sl Sy ol o
S 5l SKp s (e DS 5 i S S Ve 4w dglws) CO, oS a3l sl gl s dw g5l sladly 51 CO, il
A ks sla el A% ol ALS Gged an Jold IS5 a5 I au s s ol el 2 bl bl b eslizad ciS
A (S0l el (5 g I s 3 LS ST B 5 ks Jsb s Ble gl (el s S 5 05y
Sy il 3l edalie COp S5l e 5 ol slaamals s ady; Igb 5 Slo K25 5 5 03 cdibu plis)) Ol cp 2
A (Sl Jiise (b 5 ad b el (g5 QY ma) 1] s 38 S ST Oloe S0 S e oS
o5 O g pp A basal 55 (505 o pw S28lS o COp Bl 5 A sdalin CO,p oal5il 5 dald Hles Sy 55 6,85 o
ol 315 AE Jsane S odS ) (Glakndisgs OWLS g L Sl Sl 015 CO, hatdon,s Sl b & b5

ety 3 g (lateB0 9,3 Syl b 53 1, DaLE gl 9 A3, Ga b

c S deeS 163 3l slgn (o S AenS 5350 kS 35T 3l g0 ((GlAdail gy S 93 v:..__....o_,:: S Slas i suls” slaojly

Effects of different concentrations of CO, in the atmosphere of in vitro culture vessels
on growth characteristics and photosynthetic capacity of Epipactis veratrifolia

Zohre Soltani?, Shirin Dianati Daylami?, Sasan Aliniaeifard? and Saeideh Rostami’
1, 2. M. Sc. Student and Assistant Professor, Department of Horticulture, College of Aburaihan, University of Tehran, Pakdasht,
Tehran, Iran
(Received: Jan. 21, 2018 - Accepted: Mar. 2, 2019)

ABSTRACT

Epipactis veratrifolia is a terrestrial orchid that belongs to the temperate zones of Iran with great breeding potentials for
ornamental usages. Although in vitro propagation of this orchid has been previously performed but investigation on factors
influencing its in-vitro growth and photosynthesis is still needed. In the current study, three-leaflet seedlings were cultured in
closed vessels containing modified Fast liquid medium together with sterilized perlite (for sample establishment). To
remove CO,, vials containing saturated KOH solution as CO, absorbent and to increase CO, concentrations, vials
containing 3 mL CO,-releasing solutions (3 M sodium bicarbonate and sodium carbonate) were placed into the culture
vessels. The experiment was carried out based on a completely randomized design with three replications and three samples
per each replicate. Growth parameters including fresh and dry weights of shoot, stem height and root length together with
transpiration rate and maximum quantum yield of photosystem Il efficiency (QY nax) Of the samples were measured. The
highest values for shoot height, shoot dry and fresh weights and root length were observed in CO,-increased treatments.
Removing CO, from the atmosphere of culture vessels caused a dramatic decrease in QY. Of plantlets in vitro.
Meanwhile, following desiccation, higher transpiration rate was detected in control and CO,-increased treatments, while
removing CO, decelerate transpiration rate of the plantlets. In conclusion, with increasing CO, in vitro we can promote
photosynthetic efficiency of Epipactis veratrifolia and as a result enhance growth of plantlets in vitro.

Keywords: Carbon dioxide absorbent, carbon dioxide releasing, in vitro culture, maximum quantum yield of
photosystem Il efficiency (QY may)-
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Table 1. Analysis of variance of shoot parameters

S.0.V__ Shoot fresh weight (g)  Shoot dry weight (g)  Shoot length (mm)  Leaf number  Leaf area (mm)  Plantlet number
0.06 23

CO; 19
Error 2.7 0.01

00.77 113" 48794.28™ 3

0.74 11022.72 2.33

Aoy ) 50 Jizl mdaw ;o lo gime M gl pre BT 0g i g % S

ns, *, **: Non-significantly differents and significantly differences at 5 and 1% of probability levels, respectively.
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Table 2. Analysis of variance of root parameters

Root length (mm)

Root number Root volume (mm°®)

S.0.V Root fresh weight (g) Root dry weight (g)
CO, 79™ 0.45™
Error 16.4 0.56

1470.52 14.77™ 0.33®

95.1 19.33 0.89

Ao,V il mhaw jo s pae BB g o ge M| 545 s S

ns, **: Non-significantly differents and significantly differences at 1% of probability levels, respectively.
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Figure 1. Effect of in vitro CO, levels on shoot fresh weight of Epipactis veratrifolia
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Figure 2. Effect of in vitro CO, levels on shoot dry weight of Epipactis veratrifolia seedlings
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Figure 4. Effect of in vitro CO, levels on stem length of Epipactis veratrifolia seedlings
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Figure 5. Effect of in vitro CO, levels on root length of Epipactis veratrifolia seedlings
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Figure 6. Effect of in vitro CO, levels maximum quantum yield of photosystem Il (Fv/Fm) of Epipactis veratrifolia
seedlings
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Figure 7. Effect of in vitro CO, levels on maximum quantum yield of photosystem 11 (QYmax) in Epipactis veratrifolia
seedlings
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Figure 8. Effect of in vitro CO, levels on transpiration rate (E) during 80 minutes of leaf desiccation in Epipactis
veratrifolia seedlings.C, CO, and KOH: control, CO, increased and CO, removed treatments respectively
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