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Studies on regeneration and proliferation of somatic
embryos in Quercus variabilis

JIA Xiao-ming,ZHANG Huan-ling,ZHANG Cun-xu

(College of Forestry s Northwest A&F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective] The research was done to improve regeneration and proliferation abilities of so-
matic embryos of Quercus variabilis. [Method] Factors affecting regeneration and proliferation abilities of
somatic embryos of Q. variabilis were discussed by culturing embryogenic calluses at different development
stages of somatic embryos, which were induced from immature zygotic embryos on the MS medium supplied
with different phytohormone combinations in variable light conditions. [Result] The embryoids regenera-
tion ability of embryogenic callus presented downward trend with increasing times of subculture on medi-
um, while match usage of 6-BA and NAA could delay this trend. The optimal medium for maintaining em-
bryoids regeneration ability of embryogenic callus was MS medium containing 1. 00 mg/L 6-BA and 0. 25
mg/L NAA. Natural light was essential to maintain embryoids regeneration ability of embryogenic callus,
while darkness and intensive light were inimical. Embryoids regeneration ability of embryogenic callus was
also influenced by the development degree of zygotic embryos. Embryogenic callus from junior hart-shape
or early cotyledonary zygotic embryos had higher embryoids regeneration ability than the one from mature

cotyledonary zygotic embryos. The older was the development stage of somatic embryo,the weaker was the
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regeneration and proliferation ability. The regeneration and proliferation abilities of initial embryogenic cal-

luses and globular-shape somatic embryos were higher than others. [Conclusion) Regeneration and prolif-

eration abilities of somatic embryos of Q. variabilis can be maintained effectively by selecting embryogenic

calluses from junior zygotic embryos and culturing them on the MS medium containing 1. 00 mg/L 6-BA

and 0. 25 mg/L NAA under the natural light.

Key words: Quercus variabilis ;somatic embryos;proliferation and regeneration
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Table 1 Effect of subculturing times and exogenous hormone on embryoids regeneration of
embryogenic callus in Q. variabilis
Jog: ] B AN AR 09 7 A AR
Treatment Number of somatic embryos per explant
_ . AR 1k 4RAR 2 Ik kAR 3 Ik 4kAL 8 1k

_ L1t L7

6-BA/(mg - 175 NAA/(mg + L™1 Subculturing 1 time  Subculturing 2 times  Subculturing 3 times  Subculturing 8 times
0. 00 0. 00 10.88+1.16 D 8.88+1.17D 6.26+1.17 D 1.5440.67 D
0. 50 0. 00 14.72+1.13 C 13.38+1.68 C 11.68+1.08 C 5.64+0.83 C
1. 00 0. 00 18.90+1.32 B 17.24+1.06 B 15.48+1.11 B 8.18+0.80 B
0. 50 0.25 16.70£1.58 BC 15.36=+1. 35 BC 13.20+1.16 BC 5.82+0.97 C
1. 00 0. 25 25.4041.50 A 24.784+1.62 A 23.284+2.04 A 15.42+1.40 A
1. 00 0. 50 12.68+1.22 CD 9.36+1.24 D 6.68+0.68 D 1.8440.52 D

TE R DB B SROE MR AF T BB B B 38 P BB T bR 227 R TR R AR PR R AT LSD 2 5 LU AR b S R 57 R Y O HE R

TR B 3 25 5 (P<<0.0D),

Note:Data in the table were collected under the condition of natural light. Values are “means+SE”. LSD test was done between the treat-

ments of hormone. Values followed by different letters are significantly different at P<C0. 01 level according to LSD test.
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Fig. 1

Effect of exogenous hormone on embryoids regeneration of embryogenic callus in Q. variabilis

A. Regeneration of somatic embryos on plant hormones-free medium after subculturing 8 times;

B. Regeneration of somatic embryos on medium with 1. 00 mg/L 6-BA after subculturing 8 times;C. Cluster of somatic embryos

on medium with 1. 00 mg/L 6-BA;D. Abnormal somatic embryos on medium with high auxin(NAA) concentration
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Table 2 Effect of light on embryoids regeneration of embryogenic callus in Q. variabilis
Ak 3 AN SRR 1P A AR B
Treatment Number of somatic embryos per explant
SBAmg LD NAA/Gmg LD Netanal lgh Strong tght Dark
0. 00 0. 00 10.88+1.16 A 3.64+0.63 B 0.84+0.46 C
0.50 0. 00 14.72+1.13 A 5.36+0.90 B 1.744+0.54 C
1. 00 0. 00 18.90+1.32 A 8.26+2.00 B 2.3040.87 C
0. 50 0.25 16.70£1.58 A 6.68+1.37 B 2.2840.95 C
1. 00 0.25 25.40+1.50 A 14.58+1.69 B 4.40+2.44 C
1. 00 0. 50 12.68+1.22 A 4.72+1.48 B 0.00=+0.00 C

T BSOS g 25 A FRARAR 1 R A B L BB R O R M AR E R ORI #E AT LSD £ F AR AR A AR F R B R OoR A
e dik 35 2 5 (P<<0. 01D,
Note:Data in the table were collected after 1 time of subculture. Values are “means= SE”. LSD test was done between the treatments of

light. Values followed by different letters are significantly different at P<Z0. 01 level according to LSD test.
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Fig. 2 Effect of light on embryoids regeneration of embryogenic callus in Q. variabilis

A. Somatic embryos regenerated in natural light; B. Somatic embryos regenerated in dark
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Table 3 Comparison of embryoids regeneration abilities of embryogenic callus induced by zygonic embryos

in Q. variabilis at different development stages
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Fig. 3 Comparison of regeneration and proliferation
numbers of somatic embryos in Q. variabilis at

different development stages
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