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Establishment of seedling formation from embryo culture in vitro of Dios-

pyros lotus L.

ZHOU Ruijin"?, LIU Yunli"’, ZHANG Xiaona"?, ZHOU Yanfang"’, HU Huiling"*
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Abstract: [Objective] This study addressed the immature embryo culture system of Diospyros lotus L.
and established an efficient seedling formation system. [Methods] Using embryos at different develop-
mental stages as materials, comparative experiments were conducted to investigate the effects of em-
bryo age, medium type, sucrose concentration, and combinations of IBA and 6-BA on embryo culture.
Rooting conditions were optimized via dark culture, activated carbon/ink treatments, and root cutting,
followed by detailed acclimation and transplantation protocols. The basic media were MS, 1/2MS, and
(1/2N) MS; the sucrose concentrations were 30, 50, and 70 g - L''; the IBA concentrations were 0.04,
0.08, and 0.12 mg-L"'; and the 6-BA concentrations were 0.2, 0.4, and 0.6 mg-L". The pH value of the
medium was 5.7-5.8, and 600 mg - L' of polyvinylpyrrolidone (PVP) was added to prevent browning.
The medium was sterilized at 121 °C for 20 minutes in a high-pressure sterilizer. There were 10 bottles
for each treatment, with 3 young embryos inoculated in each bottle, and the experiment was repeated 3
times. The different embryo development stages were 45, 55, 65, and 75 days after flowering, and the
number of effective embryos that could be taken out within 10 minutes and 20 minutes at each develop-
ment stage was counted, with 3 repetitions. After the young embryos were peeled off, they were inocu-
lated on the medium of (1/2N) MS + 0.04 mg-L"' IBA+ 0.2 mg-L"' 6-BA+ 50 g-L"' sucrose + 7 g-L"'
agar + 600 mg- L' PVP. Root cutting treatment: The embryos were inoculated on the medium of (1/2N)
MS +0.5mg-L"'IBA+ 04 mg-L"'6-BA+30g-L" sucrose +7 g-L" agar + 600 mg-L"' PVP. Induc-
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tion of rooting of the seedlings: (1) Dark treatment for 3 days after inoculation; (2) Adding 3 g- L™ of ac-
tivated carbon to the medium; (3) Adding 1% of ink to the medium; (4) Control. The medium for the
treatments was (1/2N) MS + 0.08 mg-L"' IBA+ 0.2 mg-L"' 6-BA + 50 g-L"' sucrose + 7 g- L' agar +
600 mg - L' PVP. When the activated carbon was added, the agar content was 9 gL', and the propor-
tions of other substances remained unchanged. [Results] The best time for embryo extraction of Dios-
pyros lotus L. was 55 days to 65 days after pollination; the most suitable medium was (1/2N) MS medi-
um. After the young embryos were inoculated on the medium, the germination rate of the young embry-
os was high, the seedlings grew quickly, the leaves were large and dark green, the average height of the
seedlings was 2.9 cm, the average weight of the seedlings was 0.4 g, the average length of the lateral
roots was 4.32 cm, and the average number of lateral roots was 6.32; when the sucrose concentration in
the medium was optimized to 50 g- L', the average height of the seedlings was 3.35 cm, the average
weight was 0.42 g, the average number of lateral roots was 6.80, and the transplantation survival rate
was 51.5%, which was the most suitable sucrose concentration for the growth and development of the
young seedlings; when the young embryos of Diospyros lotus L. were inoculated on the medium con-
taining (1/2N)MS + 0.04 mg-L"' IBA+ 0.6 mg-L"' 6-BA+ 30 g-L" sucrose + 7 g-L" agar, the germina-
tion rate of the embryos of Diospyros lotus L. was high, the seedling weight was 0.42 g, the main root
length was 8.81 cm, the lateral root length was 6.45 cm. All inoculated embryos developed lateral roots,
with no incidence of lateral- root- deficient seedlings, and the transplantation survival rate reached
62.7%; the root cutting treatment could transform the seedlings without lateral roots among the seed-
lings into normal plants, and the effective conversion rate exceeded 85%. After the conversion, the aver-
age number of lateral roots reached 6.47, and the maximum number of lateral roots could reach 25; dark
culture for 3 days after the inoculation had the best effect on inducing rooting. After the seedlings were
formed, the leaves of the seedlings were dark green, the growth was quick, and the average number of
lateral roots reached 4.75. [Conclusion] This study established a standardized seedling formation sys-
tem via embryo culture for D. lotus, which would provide a reference for genetic improvement and
large-scale seedling production for the species.
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Table 1 Effect of different sampling periods on growth of embryo cultured seedlings

B A ] HiF T TREK MR MR %L L2 S AD AR
Sampling Seedling Seedling Taproot Lateral root Lateral root Transplanting
periods/d height/cm mass/g length/cm length/cm number survival rate/%
45 2.7340.24 b 0.31£0.04 b 6.76+0.33 a 2314037 a 3.71+0.26 a 62.00+3.90 ¢
55 2.5840.18 b 0.33£0.07 b 6.03+0.32 a 2.09+0.21 a 3.39+0.26 a 74.20+4.36 b
65 3.96+0.26 a 0.55+0.07 a 4.42+0.41 b 2.03+0.24 a 4314024 a 90.60+2.46 a

T SIS PR E R B (P<0.05). T

Note: Different small letters in the same column represent significant differences (P<<0.05). The same below.
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Table 2 Effect of different minimal medium types on growth and transplanting survival rate of embryo cultured seedlings

> e e o + K i K il % % FR NG R
7 ST - R SIS RIS AR %L BB %
Medium tvpes Seedling heicht/em  Seedling mass/ Taproot Lateral root Lateral root Transplanting
um typ gheg ne g length/cm length/cm number survival rate/%
MS 3.32+0.44 a 0.41+0.15 a 5.73+0.46 b 2.3740.27b 6.02+0.32 a 35.30+3.43 b
1/2MS 2.49+0.36 b 0.28+0.10 b 7.85+0.29 a 3.66+0.26 a 3.90+0.26 b 17.30+2.43 ¢
(1/2N) MS 2.90+0.39 ab 0.40+0.09 a 7.30+0.30 a 4324033 a 6.32+0.35 a 54.90+3.35 a
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Table 3 Effect of different sucrose concentration on growth and transplanting survival rate of embryo cultured seedlings

PR HiF Wi N, RS IR £ 2540 TS
. . EEURSS .

Sucrose Seedling Seedling T t leneth/ Lateral root Lateral root Transplanting
concentration/(g-L™") height/cm mass/g Aproot fengtlem length/cm number survival rate/%
30 2.98+0.39 a 0.33+0.08 b 5.92+0.30 a 2.91+0.42 b 4.38+0.19 b 4430+2.11b
50 3.35+0.20 a 0.42+0.11 a 6.46+0.30 a 3.15+0.33 ab 6.80+0.24 a 51.50+2.34 a
70 1.63+£0.27 b 0.29+0.08 b 6.53+0.24 a 3.89+0.39 a 3.43+0.21b 33.40+2.35 ¢
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Table 4 Effects of different plant growth regulators ratio on growth and transplanting survival rate of embryo cultured

seedlings
T .
. féiﬁ#ffwiﬁﬂm fitl wEE Rk ek e RIS g0
Combination regulator/(mg-L") Se_edlmg Seedling Taproot Lateral root  Lateral root Jateral oot Tran.splantmg
—IBA 6 BA height/cm mass/g length/cm length/cm number seedlings/% survival rate/%

T1 0.04 0.20 2.50+0.25d  0.304£0.09c¢  6.03+0.26 bc  0.95+0.11¢c 2.26+0.22c¢ 15.80+2.29¢  51.40+1.66d
T2 0.04 0.40 2.53+0.07cd 0.28+0.04c¢  9.65+0.16a  1.72+0.13 ¢ 3.14+0.17c¢  63.70+1.77b  53.80£1.93 ¢
T3 0.04 0.60 2.37+0.13d  0.42+0.09ab 8.81+0.34ab 6.45+0.20a 6.42+022b  0.00 g 62.70+1.93 a
T4 0.08 0.20 3.1140.32bc  0.39+0.11 bc  6.33+0.22 bc  3.16+0.24b 5.95+0.19b  0.00 g 45.80+1.73 ¢
T5 0.08 0.40 - - - - - - -
T6 0.08 0.60 2.45+022d  0.28+0.04c  6.28+£0.13bc  5.35£0.32a 4.56+0.20 bc 52.60+1.85¢  25.00+2.02 g
T7 0.12 0.20 2.65+0.32cd 0.28+0.17¢  9.07+0.42ab 1.35£035c¢ 2.21+£031c¢ 72.50+2.07a  37.50+1.85f
T8 0.12 0.40 3.67+0.30ab 0.38+0.05c¢  5.47+0.14c  3.72+027b 6.91+0.16 ab 13.00+1.42f  56.40+1.87 b
T9 0.12 0.60 3.94+024a 0.50£0.07a 5.62£0.18 ¢  3.68+0.13b 9.07+0.40a 34.80+1.81d  55.00+1.84 bc

= R AR RS TR R SRR MO

Note: “=” Indicates that the experimental materials of this group were contaminated or died, so no valid data was obtained.
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A. Normal tissue culture seedlings; B. No lateral root seedlings; C. Seedlings without lateral roots were transformed into normal tissue culture seed-

lings; D. Regenerated root system after root removal.
1 BRI BT FRERE 7 b I T AR B RS20

Fig. 1 Effects of root cutting on lateral root seedlings in embryo culture

AL FEFRIE RIS PERIRAF A RS 1 s B, BEFRIE PR N SR SRAF IR 1 s C. AR EERN S I 3597 3 d SRAF I BE i o
A. Activated carbon was added to the medium to obtain tissue culture seedlings; B. Adding ink to culture medium to obtain tissue culture seed-

lings; C. The tissue culture seedlings were obtained by dark culture for 3 days after inoculation of young embryos.
2 FRIFSERLEN BT FIREFEE KB

Fig.2 Effects of different induced rooting treatments on the growth of seedlings cultured from date plum embryos
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Table 5 Effects of different rooting induction methods on growth of embryo culture seedlings
A3 T ipiss ERISIS SIS MR %L
Treatment Seedling height/cm Seedling mass/g Taproot length/cm  Lateral root length/cm Lateral root number
T PEIR Activated carbon 3.51+0.24 ab 0.22+0.04 ¢ 4.48+0.16 b 0.00 ¢ 0.00b
7t Ink 2.89+0.23 b 0.46+0.08 b 1.70+0.13 b 3.95+0.19 b 4.00+£0.46 a
I35 7% Dark culture 4.62+0.26 a 0.67+0.09 a 10.37+1.63 a 8.1540.22 a 4.75+0.18 a

A~B. BT THB AN : C~D. BT 74 W Ak
A-B. Refinement of tissue cultured seedlings of date plum; C-D. Transplanting of tissue culture plantlets of date plum.
3 BEFHEBEEOBREER

Fig. 3 Refinement and transplanting of tissue cultured seedlings of date plum
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