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Breeding peanut variety Yuhua 7 by fast neutron irradiation
and tissue culture
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Abstract: Creating new germplasms and breeding new cultivars in peanut by radiation mutagenesis and tissue culture were
conducted in this study, aiming to develop new breeding method of peanut. Mature seeds from Luhua 11, the most commonly
grown peanut cultivar in Northern China, were treated by fast neutron irradiation. Then the embryo leaflets were separated
from the irradiated seeds and inoculated on the media, and the regenerated seedlings were obtained through somatic
embryogenesis pathway. The regenerated seedlings were grafted, acclimated and then transplanted into field and the selfed
pods were harvested from 83 regenerated plants. The progenies were selected by the pedigree method, and 107 mutants were
obtained from the progenies of the 83 regenerated plants. Different mutants showed obvious variation in many agronomic
traits, including main stem height, branch number, pod shape and size, seed coat color, inner seed coat color, oil content and
protein content etc. Yuhua 7, a new peanut variety with low oil content, early maturity and waterlogging tolerance was
obtained. The yield of Yuhua 7 was over 14% higher than that of the mutagenic parent Luhua 11, and the oil content of kernels
was 47.0%, lower than that of parent Luhua 11 with 52.1% oil content. Yuhua 7 had passed peanut variety regional
multi-location trials in Liaoning Province in 2016 and its average yield was 13.8% higher than that of the control variety
Baisha 1017. It had also passed national peanut variety registration, and the registration ID is “GPD peanut (2018) 370105".
The results show that irradiation mutagenesis combined with tissue culture is an effective method for creating new germplasm
and breeding new varieties of peanut.

Keywords: peanut variety, irradiation mutagenesis, in vitro culture, low oil content, early maturity
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Fig. 1 The effect of fast neutron irradiation on somatic
embryo induction in peanut cultivar Luhua 11.
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Fig. 2 Plant variation of mutants. (A—C) Mutants. (D)
Luhua 11. The digital unit iscm.
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Fig. 3 Variation distribution of 100 pod weight of mutants.

Number of mutants

50
45
40
35
30
25
20
15
10

5
ol—— . ‘ .
50-70 70.1-90  90.1-110 110.1-130
Hundred seed weight of mutants (g)

B4 ROFERBREX LLSKREREBLCELTFIHE
Fig. 4 Variation distribution of 100 seed weight of mutants.

Number of mutants

http://journals.im.ac.cn/cjbcn

| $8889
84343

9.7 Gy-7-1-2-3

333 ¢
3948

o~
=
-
-
@
LY
o

) @ &
@ ¢ ¢

9.7 Gy-5-1-1-3

Luhua 11

Bl 5 REKRERERER
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Tablel Charactersof Luhua 11 and 3 high-yield lines

REEW NS EHEER . 9.7 Gy-3-2-4-6 & [
TRBL (25.9%), Hith 2 M REAGRESS
1115 (27.6%) LB 2R, 20134 TH K
b K27 3 B IR B0 5L M E A 7 7 Sk b3, 2013 4F
ST KE Z , HAEE AT E KRS,
WAL E AR MR, WEEHM R 9.7
Gy-3-2-4-6. 14 Gy-4-2-2-3 Je i A1t 11 5 445
PR, HHA R, i 9.7 Gy-1-4-7-3 ¥R BRI B 37
KU ENFER LA, AR R, R
SR AR PE RN BT R IE (3R 1) BERISCIRIG T
FREA/DX IR0, St RILE 2. hk 2
ALLEN, &R 9.7 Gy-1-4-7-3 R i, F
PR AR R 7328 kg, X REETE 11 S
77 23.99%), 2RI F R E K HiAth 2 4 &R 9.7
Gy-3-2-4-6 Fll 14 Gy-4-2-2-3 I FEF =143 5N

Lines 9.7 Gy-1-4-7-3 9.7 Gy-3-2-4-6 14 Gy-4-2-2-3 Luhua 11
Growth period (d) 120.00 133.00 135.00 133.00
Main stem height (cm) 41.30 45.60 43.80 46.60
Lateral branch length (cm) 44.50 52.00 47.20 48.50
Number of lateral branch per plant 10.00 10.00 9.50 10.00
Number of podding branches per plant 9.00 8.50 9.50 8.00
Weight per 100 pods (g) 231.30 275.30 275.50 235.20
Weight per 100 seed kenels (g) 88.20 104.70 117.00 89.10
Milled rice rate (%) 72.60 71.00 75.40 73.10
Qil content (%) 47.00 53.70 52.80 52.10
Protein content (%) 27.80 25.90 28.10 27.60
Resistance to lodging High Middle Middle Middle

®2 ERBEENERARATERLEER 2013 F T BRI KF ML E M)
Table 2 The difference of yield between mutant lines and parent Luhua 11 (2013, experiment field of Qingdao

Agricultural University)

Lines Average yield (kg/hm?) Standard deviation Yield increase (%)
Luhua 11 5910.00 612.73 0.00
9.7 Gy-1-4-7-3 7 328.00* 514.07 23.99
9.7 Gy-3-2-4-6 6 507.00 200.81 10.10
14 Gy-4-2-2-3 6 522.00 708.13 10.36

* Stand for significant difference at P<0.05.
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Table 3 The difference of yield between mutant lines and parent Luhua 11 (2014, experiment field of Qingdao

Agricultural University)

Lines Average yield (kg/hm?) Standard deviation Yield increase (%)
Luhua 11 5940.00 93.21 0.00
9.7 Gy-1-4-7-3 6 821.00* 411.82 14.83
9.7 Gy-3-2-4-6 6 701.00* 641.79 12.81
14 Gy-4-2-2-3 6 791.00* 289.93 14.32

* Stand for significant difference at P<0.05.

4 BEEMKERARAFEREER COUFETLREBITHETERXIIEH)
Table4 Thedifference of yield between mutant lines and parent Luhua 11 (2014, Biguo town of Zhaoyuan )

Lines Average yield (kg/hm?) Standard deviation Yield increase (%)
Luhua 11 6 149.00 345.01 0.00
9.7 Gy-1-4-7-3 7 075.00* 635.34 15.06
9.7 Gy-3-2-4-6 6 806.00 536.13 10.68
14 Gy-4-2-2-3 7 089.00* 122.16 15.29

* Stand for significant difference at P<0.05.

http://journals.im.ac.cn/cjbcn



B SMRPFERESEABEFETRENRNFR 7S

6 FET7S (B) 5XABRE LS (A) HEK
Fig. 6 Plants of Yuhua 7 (B) and parent Luhua 11 (A).
The digital unitiscm.
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Fig. 7 Pods, seed kernels and inner seed coat color of
Yuhua 7 and parent Luhua 11. (A) Pods, seed kernels and
inner seed coat color (white) of Luhua 11. (B) Seed
kernels and inner seed coat color (orange) of Yuhua 7. (C)
Pods of Yuhua 7.
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