Iranian Journal of Horticultural Science Sl SLEL
Vol 49, No 2, Summer 2018 (505-514) “”J < S r’"&
DOI: 10.22059/ijhs.2017.224416.1162 O-0-0VF o) WWAY Lol oF 6,les (FQ 5,0

sekaea (Citrus aurantifolia) b 5 geud obs™ 50 €X VILIO Wigw 3y Cuddge ¢ F50 Sl ol
4y 09 Sosls s Sl

TSk (S0 e 918350 (o BT Sgrun B B 50 (015 a0 Lo oo T Sguign ol (g cluges gt
Ol a8y 5 S5 wign o olia g5 Slsbinl 5 LSl (685 Gilw gamtils V 5 ¥
O 3,08 o 5 sl (Slidos Oljle ;58 (K8 50lE Sliios fenfo sl ¥
O o A oK o g5 glags,als 3uKls ,Ltils 5 Hlskul 0 58
TS S0aS oS 5 sl (Dl Olasle Ol Rl (5555LES (65855 g 8AKER 5 HLutSls
OYAVUY 2 pdy )l = R0/ /AT 3L 50 7 ,0)

oS>

«(Citrus aurantifolia L.) % 5 sed 05 @l 5 <3l <S5 80 &y, Sgb el li Sl gl 3 @XVILIO & g «Guos opl 52
S e 5l ealitul 5 sh g slaanalS oK Ll b Ly g Shgy 53015 s Ml A gl fole ST 5 el
e Bl 5 3 om Wl dsltie oy 5l eslil b (a3l on i ols Ol A gy e tism Jon SIbI s ol
Ly oo Oles 53 (Sdigy oo 53 pldE dgbos Gou5 AT S 4 Fasr 5SS 5 SKgy ekl L 5 eddd 1S
ot yn o (LG b amlie 53 gy e o S5,ETMS lis ses 5,58 Jy 3l 0l dals b (gyls ome o olis
3gn 5S el 5 Shigm oy Bilbws il (55 SN s34 e Bl oo sl OLE 5 3 YU 1, EX VItrO sdsm )

S KaS INVIVO L 4 Sk om )l 6385w 53 5 03,5 Jos adsl lass, 4o 0T plds

Bl S o)t s (SWipy (Sl g WS Lgm L i SulsT Sojlg

Factors affecting successful ex vitro microgragfting of sour lime
(Citrus aurantifolia) in order to rescue rootless shoots

Saeed Soheilivand®, Amir Mousavi®*, Mohammadreza Safarnegadg, Naser Farrokhi*, Masoud Tohidfar®,
Mohsen Mardi® and Seyed Mehdi Alavi’
1, 2, 7. Former Ph. D. Student, Associate Professor and Assistant Professor, National Institute of Genetic Engineering and
Biotechnology, Tehran, Iran
3. Assistant Professor, Iranian Research Institute of Plant Protection, Agricultural Research, Education and Extension Organization
(AREEO), Tehran, Iran
4, 5. Assistant Professor and Associate Professor, Shahid Beheshti University, Tehran, Iran
6. Associate Professor, Agricultural Biotechnology Research Institute of Iran, Agricultural Research, Education and Extension
Organization (AREEO), Karaj, Iran
(Received: Jan. 5, 2017 - Accepted: Aug. 23, 2017)

ABSTRACT

This study was carried out to evaluate factors affecting ex vitro micrografting of sour lime (Citrus aurantifolia L.)
such as size and type of scions, grafting type, micrografted plantlets conditions and usage of nutrient medium, in
order to rescue rootless shoots developed form tissue culture or genetically transformed shoots. Our results showed
that the optimum efficiency was achieved when bigger and woodier scions were used in conventional grafting
method under controlled environmental conditions. Furthermore, soluble nutrients injected into the micrograft did not
show significant difference compared with the control. However, the number of successfully ex vitro micrografted
explants treated with MS medium containing agar was higher than the parafilm covered micrografted explants. MS
medium supplemented with agar can act as an additional nutritional source to the micrografted explants during the
early days of micrografting. Moreover, it gives better anchorage and humidity support for scions and helps with the
gradual acclimatization of them in in vivo conditions.

Keywords: Cleft and side grafting, scion, shoot, stock, tissue culture.
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1. Micrografting
2. Scion
3. Stock
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1. Epicotyl
2. Cleft grafting
3. Side grafting
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Figure 1. Different stages of ex vitro micrografting: a) shoot from internodes explant (micropropagation), b) shoot
regeneration from epicotyl explant, c) graft wrapping with parafilm, d) graft covering with agar MS medium, e) cleft
grafting by using agar MS medium after 2 weeks, f) side grafting by using agar MS medium after 2 weeks, g)
successful graft by callus formation between scion and rootstock, h) cross-section of the graft union, i) partial callus
(single arrow) and no callus (double arrow) formation on the side grafting.
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Figure 2. Effect of scion size on the success rate of ex vitro micrograft in greenhouse (¢=0.05)
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Table 1. Effects of scion types and incubation places of micrografted plants on the success rate of
ex vitro micrografting

Treatments Successful grafts (%)
Scion derived from micropropagation 444"
Scion derived from regeneration 194 b
Grafting in growth room 431a"
Grafting in greenhouse 20.8b
Scion (micropropagation) / in greenhouse 27.8ns
Scion (regeneration) / in growth room 61.1ns
Scion (micropropagation) / in greenhouse 13.9ns
Scion (regeneration) / in growth room 25.0ns

**: Significant at 0.01probability level, ns: non-significant
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Figure 4. Effect of MS medium supplamented with agar compared with wrapping with parafilm on the success rate of
ex vitro micrografting
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Table 2. Effect of scion size and grafting type on the success of ex vitro micrgrafting (Graft zone was treated with MS
medium supplemented with agar)

Treatments

Successful grafts (%)

Scion size 11-15 mm

Scion size 5-10 mm

Cleft grafting

Side grafting

Scion size 11-15 mm / side grafting
Scion size 11-15 mm / cleft grafting
Scion size 5-10 mm / side grafting
Scion size 5-10 mm / cleft grafting

31.9ns
26.4 ns
51.4a”
6.9b
11.1ns
52.8 ns
2.8ns
50 ns

**: Significant at 0.01probability level, ns: non-significant.
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