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Optimizing plant regeneration through somatic embryogenesis in six grapevine
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ABSTRACT

The purpose of the study was to improve plant regeneration efficiency in some commercial grapevine cultivars. To
achieve this goal, embryogenic callus from immature anthers of six grapevine cultivars: ‘Bidaneh Sefid’, ‘Bidaneh
Ghermez’, ‘Fakhri’, ‘Askari’, ‘Yaghuti’ and ‘Thompson Seedless’ were used. Embryogenic calli were cultured in
plant growth regulator-free MS medium and the highest number of somatic embryos was observed in Bidaneh Sefid
cultivar. Then, somatic embryos were transferred to two germination media: 1. MS medium containing 0.5 uM BAP
and 2. MS medium containing 0.1 pM NAA plus 2.5 uM BAP. Plants with abnormal shoot and root apex were
observed during germination; embryos with long root and abnormal shoot apex were also observed on medium
containing 0.1 uM NAA plus 2.5 pM BA. There was no significant difference between the percentages of normal
germination in ‘Askari’ on both media; however, higher normal germination was found on medium containing 0.5
uM BAP in other cultivars. After four weeks, plants were transferred to the MS and WPM media, both were
supplemented with 0.5 uM BAP. Plants were transferred to regeneration media after four weeks. The regeneration
percentage on WPM medium (76.87%) was higher than on MS medium (59.27%). Maximum percentage of
regeneration was obtained from Askari (94.40%), Bidaneh Sefid (83.85%), Thomson Seedless (80.66%) and Bidaneh
Ghermez (76%) on WPM.

Keywords: Anther, embryogenic callus, germination, normal plants, WPM medium.
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Table 1. The number of somatic embryos at
cotyledonary stage obtained from 0.1 g embryogenic
callus cultured on embryo maturation medium in six
commercial grape cultivars

Number of somatic embryos

Cultivar at cotyledonary stage
Bidaneh Sefid 192a
Bidaneh Ghermez 159.33a
Fakhri 94.33b

Askari 108b
Yaghuti 96.67b
Thompson Seedless 170.33a
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Means followed by similar letters are not statistically different
(P<0.05) according to Duncan’s multiple range test.
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Table 2. Analysis of variance for the effect of medium culture, cultivar and interaction between medium culture and cultivar
on percentage of normal embryos, percentage of abnormal embrycl)s and percentage of regeneration in six commercial grape
cultivars

Mean square

Variation Source df Embryos with Embryos with

e’\r!r?t:rn;gls TOtEL?S&Cg?aI abnormal root long root and Regeneration

and shoot apex abnormal shoot apex

Medium 1 5080.6 5080.60 224.75 3149.45 2887.31
Cultivar 5 227375 227375 1271.54” 250.74" 944.48™
Medium x Cultivar 5 176.82 176.82 22045~ 250.74” 31.672™
Error 22 54.27 54.27 50.51 6.33 30.69
Coefficient of Variation (%) - 14.32 15.17 18.14 26.90 8.13
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Sl sre Golis 39 g doy0 V90 Jliiol mhaw jo jlo s Solis oS5 4y ins g
1. Since percentage of total abnormal embryos = 100- percentage of normal embryos, so that mean squares were identical for variation sources of both traits.
*, ** ns: Significant at 5% and 1% of probability levels, and non-significant, respectively.
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Figure 1. (A) Abnormal germination, (B) plant with long roots and abnormal shoot apex, (C) abnormal plant obtained
one month after cultivation in regeneration medium in six commercial grape cultivars.
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Table 3. Mean comparison effect of growth regulators on embryo traits of six commercial grape cultivars in
germination medium

Embryos with abnormal ~ Embryos with long root and

Normal embryos (%)

Total abnormal embryos (%)

root and shoot apex (%)

abnormal shoot apex (%)

Cultivars OIUMNAA+ 05uM OIuMNAA+ O05uM OLIpUMNAA+ 05uM OLIUMNAA+ 05 pM
25UMBA _ BAP 2.5 UM BA BAP  25uMBA __ BAP 2.5 M BA BAP
Bidaneh Sefid 44,907 7641 55.107 23597 3981 23597 14.95° o]
Bidaneh Ghermez 20.55" 58.66° 79.44° 41.33° 47.44% 41.33° 32.00° 0°
Fakhri 30.347 4737 69.65° 52.62° 5533 5262 1432 0°
Askari 78.43° 85.96° 21,567 14.04' 16,537 14.04' 5.03° 0f
Yaghuti 17.98' 39.52% 82.01° 60.48 44,86 60.48° 37.15° 0°
Thompson Seedless 45.15° 72.00° 54.85° 28.00° 46.07" 28.00% 8.78° 0°
Average 39568 63.32A 60.43A 36675 4167A 36678 18.70A 0B

bl o SOl (glaials aiz g0l bl 5 oo 0 B Jlail o 48 lo me iglas a8l axiws alie g, slylo a5 slaSile S o 0
For each traits, means followed by similar letters are not statistically different (P<0.05) according to Duncan’s multiple range test.
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Table 4. Mean comparison effect of culture medium
on plant regeneration percentage in six commercial
grape cultivars

Regeneration medium

Cultivars MS WPM Average
Bidaneh Sefid 68.22% 83.85 76.03°
Bidaneh Ghermez 54.66"" 79.33° 67°
Askari 76.11% 94.40° 85.26%
Fakhri 46" 56.66° 51.33¢
Yaghuti 47" 66.33° 56.66¢
Thompson Seedless 63.66%" 80.66" 72.16™
Average 59.27" 76.87° -
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For each traits, means followed by similar letters are not statistically
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Figure 2. (A) Somatic embryos at different stages of development, (B) normal plant obtained after 1 month of culture
in regeneration medium, (C) regenerated plant in pot containing cocopeat and perlite, (D) plants cultivated in the soil
after transferring to the greenhouse
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