U // B DU S O IS SEAETENEESHEETRSNFEIS 1277

Chinese Journal of Biotechnology
http://journals.im.ac.cn/cjbcn Jul. 25, 2019, 35(7): 1277-1285

DOI: 10.13345/j.cjb.190010 ©2019 Chin J Biotech, All rights reserved

- RAPEER -

BRBERERARERMEETRMFERL IS

TR R KRB, IR H5S 266109

Em, EWH, FHU, F SIRELEE R Rl TE 95, AW LA =R, 2019, 35(7): 1277-1285.
Wang JS, Jiang YN, Yin XB, et a. Directional breeding of high oil content peanut variety Yuhua 9 by in vitro mutagenesis and
screening. Chin J Biotech, 2019, 35(7): 1277-1285.
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9 54 FEik 61.05%, EALT 2055 1155 MF 0%, RAFMER LA HERSUILLELM, KAFTLER
AW, AR BRFEE. BAERAKAS TR AR L BARKERESFTAFTHELER L GIZT St E Bt
HA&F k.
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Directional breeding of high oil content peanut variety Yuhua
9 by in vitro mutagenesis and screening
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Abstract: Leaf water potential of peanut subjected to drought stress is positively related to the oil content of peanut kernels.
The aim of this study was to directly screen the high oil mutants of peanut and create the new peanut varieties using
hydroxyproline as water potential regulator. In vitro mutagenesis was carried out with the embryonic |eaflets of peanut variety
Huayu 20 as explants and pingyangmycin as a mutagen added into the somatic embryo formation medium. The formed somatic
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embryos were successively transferred to somatic embryo germination and selection medium containing 6 mmol/L
hydroxyproline (at —2.079 MPa water potential ) to induce regeneration and directionally screen high oil content mutants.
After that, these plantlets were grafted and transplanted to the experimental field and 132 high oil mutants with oil content
over 55% were obtained from the offspring of regenerated plants. Finally, among them, the oil contents of 27 lines were higher
than 58% and of 2 lines were higher than 60%. A new peanut variety Yuhua 9 with high yield and oil content was bred from
the regenerated plant progenies combining the pedigree breeding method. The yield was 14.0% higher than that of the control
cultivar in the testing new peanut varieties of Liaoning province, and also it has passed the national registration of non-major
crop varieties. Yuhua 9 with an oil content of 61.05%, which was 11.55 percentage points higher than that of the parent Huayu
20, was the peanut cultivar with the highest oil content in the world. The result showed that it was an effective way for
directional breeding of high oil peanut varieties by means of the three-step technique including in vitro mutagenesis,

directional screening by reducing water potential in medium and pedigree selection of regenerated plant progenies.

Keywords. peanut, in vitro mutagenesis, water potential, directed screening, oil content
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Fig. 1 Influence of 2,4-D concentration on somatic
embryo induction. A, B, C, D, E indicates significantly
different at P<0.01.
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Fig 2. Somatic embryo formation and plantlet regeneration.
(A) Somatic embryos formed from embryonic leaflets on
induction medium containing 10 mg/L 2,4-D. (B)
Plantlets regenerated from embryogenic masses on
germination medium containing 4 mg/L BAP.
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Fig. 3 Surviving somatic embryos and plantlets on the the medium supplemented with HYP, and grafting and
producing pods of regenerated plants. (A) The surviving somatic embryos and the browning explants on the somatic
embryo germination and selection medium supplemented with 6 mmol/L HYP. (B) Plantlets formed from somatic
embryos. (C-D) Grafted plantlets. (E) An grafted plant produced pods (The arrow stands for the position of graft).
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Fig. 4 The plants of the mutant lines and their parents.
(A): Line 2-2-5-4. (B): Line 8-2-3-4. (C): Line 2-1-9-2.
(D): Parent Huayu 20.
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Fig. 5 Theyields of the mutants and the parent Huayu 20.
* indicates significantly different at P<0.05.
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Table 1 Seed oil content over 58% of mutants and
there parent Huayu 20

Lines  Oil content (%) Lines Qil content (%)
1-1-7-1 58.71 13 HB-4 58.45
1-3-6-3 61.05 13 HB-5 59.38
2-5-3-1 59.32 13 HB-6 59.48
2-17-2-3 59.36 15-3-8-2 58.08
3 HB-3 58.02 16-2-4-3 58.20
4 HB-4 59.52 16-3-2-2 58.37
4-11-1-2 58.69 22-3-5-2 58.28
6-2-4-1 58.94 31-3-4-2 58.06
6 HB-4 59.06 36-1-1-4 58.17
8 HB-1 58.34 36-6-4-2 58.49
9 HB-5 58.40 41-9-12-4 58.96
9 HB-7 58.83 41-21-8-1 59.63
12-3-1-6 60.35 41-21-18-3 59.50
13 HB-1 58.65 Huayu 20 49.50

Notes: HB is Hainan breeding; The oil contents were
measured by the Quality Inspection and Test Center for
Oilseeds Products at the Ministry of Agriculture of China.
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Fig. 6 Single plants (A), pod and kernel (B) of Yuhua 9.
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