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Table 1 The survival rates and growth of grafted seedlings with different transplanting methods
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Fig.1 Grafted seedlings with two different transplanting methods
A: LIRS R 33 A IO I 25 B: BT B v R TAE I S 1 3R 3 S O I e i

Higb — R, it 78R, A 2yl
WwEIML R, WEEEMANT Wi W
T30 DS S % L A% R P M) Do L RS A
Jiike
2 BhHARFPFHESF I R B B IR R RS
H23T M AR TR DN ERM T4
T s K TR B D AR B 57 Sk (i i A A D 23
I IR, 2 dJE R T ITaRER H, £910~13 d MR
AR RIS embLE, IR ARBEAT 16 % .
TAEV P REZE AL BRI, T ARHAH R, MR AR
ot ARA 5 NI Bt (FE12-ARNB) o I 2 Jjt i
VESCHE AR TRk b, ZURESEAE Il i A L, AS
DUHRAE 2 AR, 1 HAR 7 5 it (K2-CHID). LA
TEH205 AR/ 8 IR AR N B O AR AT T T
P, BRI L 47 DUR 10 F IR Ao I8
BHIER IR E RIS d, UM RE2 dJa B
TEORHAN A s b . RER3 A A T A R
AGE R IR, LSRRG AR IR IR, h T
BEAMR R AR B, W51 WA A R IAB $197.5%,
I HAG S AR HE R o 110 DA I AR A SCHE RO VRLAA

B IR S BEAT Bl AR IR, A AR A R AR
B o AR, AT 5 T S0 42 ¥ P s, R T A AR
T ERANTT.5% . R 52 ¥ 2 il Al M 2 0
HNIE TR
3 MAARERERMI R A R AR

Bl ARG AR A 3 3 R P AE S A 1 DA B
32 25 AN S DU (T Rk o A A BT
A E M2 10~13 dETl 0 fEH 235524
HENREAR, AEH205 I/ N1 IR B AR/ NE
R TR R B BEMAERFERIR 4, 7IF
PR d)e B R TR g 3 h . 1%
e 22 B s, BT RR B 5 — X e
JEFET KA (B3-A), BRI SRR ARG AR 1Y
A LR (EI3-B)o T DE T ARSI 55w,
TREARAAELEN ZF JFHE, BIASA ol 28 A=K (18
3-C), AR bR 430 th E AR A R (3-D). A
PR T ik AR A AR G 45 RCGR3) T AR
H, B3 O T RA B, o TR AR
TR A, B R E S, ARIEARLS SR
H(25~5200) W15 & T % DR 22 BRI 25 R




400 T A P )

B2 Vb p o R (AIB) MR A 5 77 I v (28 (CAND) B it AR5 S 2B 1
Fig.2 The germinated seedlings in sand (A and B) and in fluid medium (C and D)
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Table 2 The survival rates of grafted seedlings in different

seed germination media
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Fig.3 Grafted plants and pods from different grafted part
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Table 3 The pod numbers of plants from different grafted

parts
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Fig.4 Somatic embryos and plantlets formed from in vitro mutagenesis
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Fig.5 Grafted plants and pods produced from in vitro mutagenesis
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Fig.6 Survival rates of grafted seedlings regenerated from in

vitro mutagenesis in peanut
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Fig.7 ‘Huayu 20’ (A) and mutationally grafted plant (B)

AHE TGS R B AT . AL AL 1
GRS B AT RO 1

RPN

Chi XY, Chen MN, Pan LJ, Chen N, Wang T, Wang M, Yang Z, Yu SL
(2014). Research progress on high-oleic acid peanut breeding. J
Peanut Sci, 43 (4): 32-38 (in Chinese with English abstract) [12
Weye, BRI, WEENAE, ROK, £, %, B2, Bk Q2014).
TEAE R R B At FU e, FEAE AR, 43 (4): 32-38]

Deng YM, Ye XQ, Jia XP, Liang LJ (2014). The applications of so-
maclonal variation on germplasm improvement of turfgrasses.
Pratac Sci, 31 (9): 1696-1706 (in Chinese with English abstract)
DBATH, HEBETT, BOHT, ZEON0 22 (2014). M40 SR AL H AR AR 71
PR T RIHT LR EH R B, 31(9): 1696-1706]

Dengzu L, Song J, Wang Y, Yin D (2013). Progress of development
and creating routes of peanut mutants. Chin Agric Sci Bull, 29
(21): 12-15 (in Chinese with English abstract) [XStELN 0, AREE
B, LA, BAHE(2013). FEAE R IR QIS & AT Stk R 43k h
[ A 23R, 29 (21): 12-15]

Dong WZ, Zhang XY, Huang BY, Zhang ZX, Tang FS, Han SY, Xu
J, Gao W (2014). Genetic contribution of breeding parents to
released peanut varieties in Henan and Shandong Provinces and
prospect of related breeding strategy. J Henan Agric Sci, 43 (12):
40-45 (in Chinese with English abstract) [# 3 7, 5K¥#1 &, K
i, 5RIEMSE, AN FYUL, R, mHQ2014). . IARE
FRAELE il b (457 A5 30 e TTHR BRH 5% B A SRR . TR ARl
B2, 43 (12): 40-45]

Hao SJ, Sui JM, Qiao LX, Wang XJ, Wang JS (2010). Study on graft-
ing technique of regenerated plantlet in peanut. J Qingdao Agric
Univ-Nat Sci, 27 (2): 110-113 (in Chinese with English abstract)
[RSHAR, BEMHT, FeFih, EBeds, £MI(2010). FEA4 4
TR EBOR MBI, T B AW R AR RF AR, 27 (2):
110-113]

He T, He T, Qiao Y, Lii X, Li Y (2009). The interpretation of green-
house straw reactor using effect with the idea of adjusting bal-
ance of soil microbial. Bull Agric Sci Tech, (7): 97-98 (in Chi-
nese) [TEJAE, FTEREH, Frfih, 208, 25 K HE(2009). T

SR V- B i R T S A AT IS R A BOR. Ak
AARHEIE R, (7): 97-98]

Jiang CY, Zhou X (2003). Graft of the test-tube seedings of apple,
cherry, grape and Chinese rose.Plant Physiol Comm, 39 (3):
240-241 (in Chinese with English abstract) [Z2K: FH, 4% (2003).
SO MRk ATEAN TR R R R, AR B AR, 39
(3): 240-241]

Li C, Xia H, Lu J, Li A, Zhao C, Bi Y, Wang X (2009). Graft signifi-
cantly improves survival rate of transgenic peanut plants. Chin
Agric Sci Bull, 25 (20): 63—67 (in Chinese with English abstract)
(B, 5, e, BRI, 816E, BETF, X%
(2009). | FH I B 41 v 1 A2 25 7 242 Bl 0 R A1 T s 2 ) T
F2. v E AR 2R, 25 (20): 63-67]

Liu J, Zheng C (2004). Induced mutation in connection with in vitro
culture for crop breeding. Acta Agric Shanghai, 20 (1): 19-22 (in
Chinese with English abstract) [XI|3EF, A A(2004). FHALE
SHWALEFRERDE M PR N, Bl Ek, 20 (1):
19-22]

Liu JP, Zheng CM (2002). Application of in vitro selection and soma-
clonal vatiation in improvement of disease resistance. Hereditas,
24 (5): 617-630 (in Chinese with English abstract) [XIJiE°F, %5
BAR (2002). A4k i85 120 M o R AR S AE PR A A
B i84%, 24 (5): 617-630]

Sui J, Wang Y, Wang P, Qiao L, Sun S, Hu X, Chen J, Wang J (2015).
Generation of peanut drought tolerant plants by pingyangmy-
cin-mediated in vifro mutagenesis and hydroxyproline-resistance
screening. PLoS ONE, 10 (3): ¢0119240

Sun G, Tang F, Wang G, Li Z, Zhang Y, Yan W, Sun D, Sun Y (1998).
Study of creating a new species of wheat qualitative with radia-
tion mutagenesis and biological technology II. Important proper-
ties analysis of new wheat germplasm. Trit Crops, 19 (1): 9-10 (in
Chinese) [FIGHL, BERZE, FJ7 4, A, 5kH %, B,
M4, A (1998). FRiT 578 5 A BOR &5 6 Bt N Z2 B
R TETL. /N 2237 o 3 A P A A 2 BT 22345, 19
(1): 9-10]

Tang YY, Wang XZ, Wu Q, Yang Z, Song GS, Wang CT (2014).
Breeding of ‘Huayu 40’ through EMS mutagenesis. J Nucl Agric
Sci, 28 (6): 967-969 (in Chinese with English abstract) [ H 5+,




A fE R S R AR W R W R S 405

EFHUL R, BB, RIEL, F~E5(2014). EMSTHEAEE L
IR — LT 405 AR, 28 (6): 967-969]

Wang JS, Qiao LX, Zhao LS, Wang P, Guo BT, Liu LX, Sui M
(2015a). Performance of peanut mutants and their offspring gen-
erated from mixed high-energy particle field radiation and tissue
culture. Genet Mol Res, 14 (3): 10837-10848

Wang JS, Sui JM, Xie YD, Guo HJ, Qiao LX, Zhao LL, Yu SL, Liu
LX (2015b). Generation of peanut mutants by fast neutron ir-
radiation combined with in vitro culture. J Radiat Res, 56 (3):
437-445

Wang JS, Zhao MX, Qiao LX, Sui JM, Kong FQ, Wang X, Liu LX
(2013). Effects of fast neutron irradiation on plant regeneration
in embryonic leaflet culture of peanut (4drachis hypogaea L.).
Chin J Oil Crop Sci, 35 (2): 148-152 (in Chinese with English
abstract) [ F &3, BXIIES, FRAUL, B0, FLAE 4, I, X5t
FEQ2013). PR -4 B R AR B AR /N R A 7 A (5. o
EHEMED SR, 35 (2): 148-152]

Wang LL, Zhao MX, Qiao LX, Wang JS, Sui JM, Liu LX (2011).
Effect of neutron irradiation onsomatic embryogenesis from em-
bryonic leaflets of peanut (Arachis hypogaea L.). J Nucl Agric
Sci, 25 (4): 652656 (in Chinese with English abstract) [ £ #i
H,OBIEG, TR, T EIE, B, RIS HEQO0LL). tReF AR
SR A6 AR R /N IR 200 VR I R AR R RS TR A AR 2, 25 (4):
652-656]

Wang P, Ji RR, Kong XY, Sui JM, Qiao LX, Guo BT, Sun SM,
Wang JS (2015a). Production, acclimatization and transplan-
tation of virus-free plantlets of sweet potato. Plant Physiol
J, 51 (4): 455-458 (in Chinese with English abstract) [ EJl,
A H, SLAEIE, FEMB, FRRIAL, $05 0K, P, A
(2015a). o &4CH 5 10075 1A 7 S I RS R R A B A,
51 (4): 455-458]

Wang P, Liu LX, Ji RR, Sui JM, Qiao LX, Guo BT, Kong XY, Wang
JS (2015b). Effects of “’Co-y irradiation on variation of agro-
nomic characters of [pomoea batatas. Plant Physiol J, 51 (7):
1167-1172 (in Chinese with English abstract) [ £, X5, 40
Hidi, B, TR, 25K, FLzE, T MAQ2015b). “Co-y
SRR MO H S AR IR AR SR R R . A A AR B AR, 51 (7):
1167-1172]

Wang W, Chen WX, Zhu Z, Xu HL, Gao YF, Wu Q, Zhu Y, Guo ZC,
Li XH (1999). Studies on highly efficient planting of transgenic
cotton. Acta Bot Sin, 41 (10): 1072-1075 (in Chinese with En-
glish abstract) [, FRYEHET, K00, FRIGHR, mllid, S, &
T, FRARER, 2R RHE(1999). B4 5L DRIARAE ) 2008 bl 7 1L KB 7T
WWIEAR, 41 (10): 1072-1075]

Wang Y, Zhang XG, Li HM, Song JJ, Cui DQ, Yin DM (2015). Ag-
ronomic traits and quality analysis of peanut EMS mutation
progeny. J Plant Genet Resour, 16 (4): 914-919 (in Chinese with
English abstract) [ o, K250, Z00EL, AR AR, ME50RE, A&
#(2015). FEAEEMSE AR G AR ZVER S 5. )8
FEB PR, 16 (4): 914-919]

Wang YX, Wang SF, Ma ZY, Zhang GY, Zhao JF (2007). A new
high-efficient cotton graft technique and application. Sci Agric
Sin, 40 (2): 264-270 (in Chinese with English abstract) [ Z &,
FAEF, DI, SRR, BR(2007). WAL UG ik
Je R R E AR, 40 (2): 264-270]

Wu W, Liu G, Yang X (2005). Applications of the mutation in connec-
tion with in vitro culture for plant breeding. Chin Agric Sci Bull,
21 (11): 197201 (in Chinese with English abstract) [ 54, XIJ
R, M525(2005). 1542 5 A SR TRAR S A AR B T B
N F AR 2EE R, 21 (11): 197-201]

Yang R (2007). Selections stock-scion combination and studies on
graft affinity in early stage of different combination of rootstocks
and scions of grape (Master’s thesis). Lanzhou: Gansu Agricul-
tural University (in Chinese with English abstract) [#%#i(2007).
SRR 5 07 128 S 4 B WIS AN 0 E FU (Rt 48 30). 2241
HI AR K]

Yu S (2008). Chinese Peanut Varieties and Their Genealogy. Shang-
hai: Shanghai Scientific & Technical Publishers (in Chinese) [ &
LLAR(2008). whEIFEARE S B 0 AR, g IR AL

Yu XL, Liu LX, Qiao LX, Sui JM, Guo BT, Xu LJ, Wang JS (2012).
Effects of mixed high energy particle field on embryonic leaflet
culture and plant regeneration of peanut. J Nucl Agric Sci, 26 (3):
433-438 (in Chinese with English abstract) [ T3, X 5HE, I¢
F, BER, F050K, IRENAE, £ aHQ2012). mfkiRE R T
W IR AL AR R /N AL S5 57 KRR AR (R0 AR 2L,
26 (3): 433-438]

Zhao M, Qiao L, Sui J, Tan L, Wang J (2012). An efficient regenera-
tion system for peanut: somatic embryogenesis from embryonic
leaflets. J Food Agric Environ, 10 (2): 527-531

Zhao MX, Sun HY, Ji RR, Hu XH, Sui JM, Qiao LX, Chen J, Wang
JS (2013). In vitro mutagenesis and directed screening for
salt-tolerant mutants in peanut. Euphytica, 193: 89-99

Zhao MX, Wang XJ, Qiao LX, Sui JM, Guo BT, Wang JS (2011).
Effect of pingyangcin on somatic embryogenesis in embryonic
leaflet culture of peanut. J Nucl Agric Sci, 25 (2): 242-246 (in
Chinese with English abstract) [XBIEE, FIeAs, TR, FEh
B, BBEK, FEI2011). FRAEE X AR R LR G %
FISIR. A% A 2441, 25 (2): 242-246]




406 T A P )

Grafting and transplanting of regenerated plantlet by in vifro mutagenesis in

peanut
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Abstract: To solve the problem of root regeneration and low survival rate after transplantation in peanut, a sim-
ple and effective grafting in vitro and transplantation technique of regenerated plantlets was studied. The graft-
ing was conducted with regenerated plantlets derived from in vitro mutagenesis of peanut cultivars ‘Huayu 20°,
‘Huayu 22°, ‘Huayu 25’ and ‘Luhua 11 as the scions. The rootstocks were obtained from 10- to 13-day-old ger-
minated peanut seedlings of ‘Huayu 23°. The grafted plantlets were cultured under sterile condition for 3 days,
hardening-seedling for 2 days and were then transferred to the field, with temporary plastic tunnel for 3 weeks
and later in normal field management. The result shows that sand was suitable medium for the germination of
rootstock seeds, and hypocotyl of rootstock seedling below the cotyledonary nodes was suitable operating part.
The grafted seedlings showed normal and rapid growth after they were transplanted to field, and the survival
rates could reach to 90% in 4 tested cultivars. There was a regenerated plant which showed obvious variation
from ‘Huayu 20’ mutagenesis, with purple stem and long oval leaves relative to original green stem and oval
leaves.

Key words: peanut; in vitro mutagenesis; regenerated plantlet; sterile grafting; transplanting
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