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Abstract: In this article,the exogenous hormonal regulation of Gramineae somatic embryogenesis
and organogenesis was discussed. And the regulation of hormone combinations on the somatic em-
bryogenesis or organogenesis in same explants was especially discussed. And the applications and
limitations of somatic embryogenesis and organogenesis in somaclonal variants breeding, genetic
transformation, micropropagation and detoxification were also discussed.

Key words: Gramineae; somatic embryogenesis; organogenesis; hormonal regulation

b o
b o
1

b

o b
[1] ’ H
R , 0 2
. , 20
:2013-08-26

(2013RZ0017)

(1981-), , s s » E-mail: zhaoqi@cdu. edu. cn

* . (1982-), s s R » E-mail:6daomu@163. com



70 s
[3]
“, Vasil™
o b
[6-12]
b
[10.12-13]
’
[14]
9 [7.15-20]
o b
[7-8,16] s (Po-
gonatherum paniceum) . (Eleusine indica) .
(Eragrostis curvula) 727,
2.1
[21]
o b
b
[21-22]
’ ’ Va-
sil [ ,
o b
b
[24]
[8]
9 b ’
b o
2 a ’
[25-26]
b
N (Phragmites communis)™"
2.2
o b

o

, 2,4-D

[8]

[10] ,
[28]
[29] .
2.3
[30]
3
[31]
. [32]
[33] ,
2 o
3.1
2,4-D
’ 2,4-D ,
" ° ’ 2 . 4_D
2 mg/L (123
[34
6 (6-BA)
’ 2,4-D
[10]
(chlorophenoxyacetic acid)M#7
(picloram)



(di- , 2,4-D
camba)t*!, 12%
(KT) o 2% ,
3.2 , 2a
8 2,4D  6-BA
(NAA) R 6-BA (Buchloe dactyloides)
., NAA el (Dendrocalamus hamilto-
L2151, , NAA nii) 1. 0~3 0 mg/L 2,4-D
(BA.BAP.KT ) [ 2 mg/L BA.1 mg/L KT.1 mg/L NAA
3.3 2 MS
2 [40] 3
2
2 [36] . R ,
2 ,
s o
[36 B 1 s
, 1~2 mg/L 2, 2,4-D, 1
4-D B3t 0, 1~1 mg/L mg/L , (4-CPA) .
2,4-D (2] o , 0
,  BA.BAP.TDZ.KT
1
(Paspalum scrobiculatum) 1~5 mg/L 2.4-D 41
20 mg/L 2.4-D 114d
20 mg/L 2.4-D 2~74d
0.5 mg/L. 1 mg/L TDZ 18
1 mg/L 2,4-D + 0.2 mg/L BA
(Bouteloua gracilis) 1 mg/L 2,4-D + 0.5 mg/L BA 20
2 mg/LL BA + 1 mg/L
40 mg/L
2 mg/L 2,4-D + 0.25 0.50 mg/L BA
1 mg/L 2,4-D + 0.50 mg/L. BA
(Saccharum spp. interspe- 4 pmol/L BA KT + 10~40 pmol/L. NAA 16
cific hybrids)
10 pmol/L +10 pmol/L NAA
(Pogonatherum panice- 0.02~0. 05 mg/L 2,4-D 0. 1~20 mg/L 12
um) NAA
2 mg/L 2,4-D
(Hordeum vulgare) 2 mg/L 2,4-D+2.5 mg/L KT 35
2 mg/LL 4-CPA+2.5 mg/L KT
2 mg/L +2.5 mg/L KT
2 mg/L +2 mg/L 4-CPA+2. 5 mg/L KT
(Brachiaria brizantha) 4mg/L2,4-D 3 mg/L2,4-D+0.2 mg/L BA 42
+ 300 mg/L

3 mg/L BAP+0. 3 mg/L NAA




[1]

(2]

[3]

(4]

[6]

[7]

[8]

(9]

Rout G R, Mohapatra A, Mohan Jain S. Tissue culture
of ornamental pot plant: A critical review on present
scenario and future prospects[ J]. Biotechnology Ad-
vances,2006,24:531-560.

[M]. : )
2003.
Flick C E,Evans D A, Sharp W R. Organogenesis[ M |
// Handbook of plant cell culture: Vol. 1. New York:
Macmillan Publishing Co. ,1983:13-81.
Ammirato P V. Embryogenesis [ M ] // Handbook of
plant cell culture: Vol. 1. New York: Macmillan Pub-
lishing Co. ,1983:82-123.
Vasil 1 K. Somatic embryogenesis and plant regenera-
tion in cereals and grasses| M| // Plant tissue culture.
Tokyo:Japanese Association of Plant Tissue Culture,
1982.107.
Conger B V, Hanning G E,Gray D J,et al. Direct em-
bryogenesis from mesophyll cells of orchardgrass[J].
Science, 1983,221.:850-851.
Franklin G, Arvinth S, Sheeba J,er al. Auxin pretreat-
ment promotes regeneration of sugarcane (Saccharum
spp. hybrids) midrib segment explants [ J]. Plant
Growth Regulation,2006,50:111-119.
Lakshmanan P. Somatic embryogenesis in sugarcane-
An addendum to the invited review‘sugarcane biotech-
nology: The challenges and opportunities’[J]. In Vitro
Cellular & Developmental Biology-Plant, 2006, 42,
201-205.
Kaur P, Kothari S L. In vitro culture of kodo millet.

Influence of 2,4-D and picloram in combination with

[10]

[11]

(12]

[13]

[14]

(15]

[16]

[17]

(18]

[19]

[20]

(21]

kinetin on callus initiation and regeneration[ J]. Plant

Cell, Tissue and Organ Culture,2004,77.:73-79.

. ,1984,6(1) :16-20.

Wang M S, Zapata F J,De Castro D C. Plant regenera-
tion through somatic embryogenesis from mature seed
and young inflorescence of wild rice (Oryza perennis
Moench)[J]. Plant Cell Reports,1987,6:294-296.
Wang W G,Zhao X G,Zhuang G Q,et al. Simple hor-
monal regulation of high efficiency somatic embryo-
genesis and/or organogenesis in mature caryopsis cul-
tures of Pogonatherum paniceum ( Lam.) Hack.
(Poaceae)[J]. Plant Cell, Tissue and Organ Culture,
2008,95(1) :57-67.

Li R,Bruneau A H.Qu R. Improved plant regenera-
tion and in witro somatic embryogenesis of St Au-
gustinegrass [ Stenotaphrum secundatum ( Walt. )
Kuntze ][ J]. Plant Breeding,2006,125(1) :52-56.
Bhaskaran S, Smith R H. Regeneration in cereal tissue
culture: A review [ J]. Crop Science, 1990, 30 1328~
1336.

(1] 22006,42(3) ;482.
Lakshmanan P, Geijskes R J, Wang L F,er al. Deve-
lopmental and hormonal regulation of direct shoot or-
ganogenesis and somatic embryogenesis in sugarcane
(Saccharum spp. interspecific hybrids) leaf culture
[J]. Plant Cell Reports,2006,25:1007-1015.

Yemets A I,Klimkina I A, Tarassenko L V. Efficient
callus formation and plant regeneration of goosegrass
[Eleusine indica (L.) Gaertn. ][ ]J]. Plant Cell Re-
ports,2003,21:503-510.

Vikrant, Rashid A. Induction of multiple shoots by
thidiazuron from caryopsis cultures of minor millet
(Paspalum scrobiculatum 1..) and its effect on the
regeneration of embryogenic callus cultures[]]. Plant
Cell Reports,2002,21:9-13.

Ncanana S, Brandt W, Lindsey G. Development of
plant regeneration and transformation protocols for
the desiccation-sensitive weeping lovegrass Eragrostis
curvulal J]. Plant Cell Reports,2005,24:335-340.
Aguado-Santacruzl G A, Cabrera-Ponce ] L, Olalde-
Portugal V,et al. Tissue culture and plant regenera-
tion of blue grama grass, Bouteloua gracilis (H. B.
K.) Lag. ex Steud[J]. In Vitro Cellular &. Develop-
mental Biology-Plant,2002,37:182-189.

Phillips R L, Kaeppler S M, Oihoft P. Genetic insta-

bility of plant tissue culture; Breakdown of normal



10

43

(22]

[23]

[24]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

controls[ J]. Proceedings of the National Academy of
Sciences of the United States of America, 1994, 91:
5222-5226.
Mahlanza T, Snyman S J. Watt M P,er al. Towards
the in vitro generation of somaclonal variant plants of
sugarcane ( Saccharum spp. hybrids) for tolerance to
Fusarium sacchari toxins[ J]. South African Journal
of Botany,2012,79:196-196.
Vasil 1 K, Scowcroft W R, Frey K J. Plant improve-
ment and somatic cell genetics| M]. New York: Aca-
demic Press,1982.
Chawla H S. Introduction to plant biotechnology[ M].
2nd eds. USA: Science Publishers,2002.
Wang W G,Wang S H,Wu X A,et al. High frequen-
cy plantlet regeneration from callus and artificial seed
production of rock plant Pogonatherum paniceum
(Lam. ) Hack. (Poaceae) [ J ]. Scientia Horticulturae,
2007,113(2) :196-201.
s s , .PEG
[Jl.
,2007,23(2) :337-342.
Xu X M.Ye H C,Li G F,et al. Comparison of some
characteristics between Phragmites communis and its
salt tolerant variant[J]. Acta Botanica Sinica, 2000,
51:1126-1130.
Li B,Wei A Y,Song C X,et al. Heterologous expres-
sion of the TsVP gene improves the drought resis-
tance of maize[ J]. Plant Biotechnology Journal, 2008,
6:146-159.
Toki S,Hara N,Ono K,et al. Early infection of scute-
llum tissue with Agrobacterium allows high-speed
transformation of rice[ ]J]. Plant Journal, 2006, 47
969-976.
.3 [D].
.2012.
Phillips G C. In vitro morphogenesis in plants-recent
advances[J]. In Vitro Cellular & Developmental Bio-
logy-Plant,2004,40:342-345.
Zuo J,Niu Q W,Ikeda Y,et al. Marker-free transfor-
mation: increasing transformation frequency by the

use of regeneration promoting genes [ J ]. Current

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Opinion in Biotechnology,2002,13.:173-180.
Gill R, Malhotra P K, Gosal S S. Direct plant regene-
ration from cultured young leaf segments of sugarcane
[J]. Plant Cell, Tissue and Organ Culture, 2006, 84
227-231.
Dey T, Bhattacharya S, Ghosh P D. Somatic embryo-
genesis from rhizome explants of Cymbopogon winte-
rianus[ ] ]. Biologia Plantarum,2010,54(2) :325-328.
Bouamama B, Salem A B, Youssel F B, ez al. Somatic
embryogenesis and organogenesis from mature
caryopses of North African barley accession®Kerke-
na” ( Hordeum vulgare 1.)[J]. In Vitro Cellular &
Developmental Biology-Plant,2011,47(2) :321-327.
(Pogonatherum paniceum)

[D]. : )
2007.
Yemets A I,Klimkina I A, Tarassenko L. V. Efficient
callus formation and plant regeneration of goosegrass
[Eleusine indica (L.) Gaertn. ][ J]. Plant Cell Re-
ports,2003,21.:503-510.
Lowe K, Taylor D B,Patryan,et al. Plant regeneration
via organogenesis and embryogenesis in the maize in-
bred line B73[J]. Plant Science,1985,41:125-132.
Fei S Z,Riordan T, Read P. Stepwise decrease of 2,
4-D and addition of BA in subculture medium stimula-
ted shoot regeneration and somatic embryogenesis in
buffalograss[ J]. Plant Cell, Tissue and Organ Cul-
ture,2002,70.:275-279.
Zhang N,Fang W, Shi Y,et al. Somatic embryogene-
sis and organogenesis in Dendrocalamus hamiltonii
[J7. Plant Cell, Tissue and Organ Culture,2010,103;
325-332.
Vikrant, Rashid A. Somatic embryogenesis or shoot
formation following high 2. 4-D pulse-treatment of
mature embryos of Paspalum scrobiculatum][]]. Biol-
gia Plantarum,2003,46:297-300.
Cabral G B, Carneiro V. T C,Lacerda A L,et al. So-
matic embryogenesis and organogenesis in apomictic
and sexual Brachiaria brizantha[J]. Plant Cell, Tis-

sue and Organ Culture,2011,107.:271-282.



