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Cytology observation and formation conditions of somatic embryog-

enesis in Vetiveria zizaniodes
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Abstract: Vetiveria zizanioides, a perennial belonging to the grass family, is an excellent plant in the
aspects of erosion control, polluted environment mitigation, and ecological restoration. However, the
species itself has some shortcomings. such as too high height, and weak resistance to cold. Two kinds of
explants were used in this experiment for in vitro culture of V. zizanioides. One was the node with axillary

buds of the plant from the field and the other was the aseptic adventitious buds from organogenesis of
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cultured materials in test tube. We found that high quality embryogenic calli (E-calli) could be induced
from small pieces of initiating adventitious buds from organogenesis because they possessed a lot of
meristem using the basic MS medium supplemented with different kind or/and ratio of auxin (2, 4-D,
NAA., IBA and so on) or cytokinin (6BA. kinetin and so on), according to different culture purposes.
The two kinds of in vitro developing ways in V. zizanioides were observed in this experiment. One was
organogenesis and the other, somatic embryogenesis that was dependent upon the kind and dosage of auxin
or cytokinin in the medium. When the medium contained 6BA 5 mg L' and IBA 0.2 mg L', the
adventitious-buds clusters were directly induced from the explants without going through the callus stage.

! without or with very low concentration cytokinin, E-callus

When the medium contained 2,4-D 2 mg L
was formed from the explants and than the E-callus differentiated to a large numbers of plantlets in the
regenerated medium. The results showed that the differentiated ability of the two ways of regeneration in
V. =zizanioides could be kept for a long duration. The results of cytology observation proved that the
initiation action of in vitro development in V. zizanioides started in epidermal and parenchyma cells of the
explants. With auxin/cytokinin in the medium, the explants became swollen at the beginning stage of
inoculation. Under the microscope, various embryonic cells from single cell to multiple cell clusters could
be clearly observed. Each embryogenic cell possessed a thicken cytoplasm, large and big darkly stained
nucleolus. The division of the embryogenic cells was very active and in a same single scope under
microscope, different stages of embryogenic cells, from single cell, two-four-to- multiple-cells could be
observed. From these results, it could be concluded that embryonic callus in V. zizanioides was single cell
origin. A mature embryoid consisted of scutellum, coleoptile, and coleorhiza which were the typical
structure of embryo in monocotyledon. In the regenerated medium. the embryoids on the E-calli could
germinate into abundant buds and regenerated plantlets could be obtained by the somatic embryogenesis in
V. zizanioides. The regeneration system established in this experiment was appropriate transformation
method for genetic-improvement of V. =zizanioides. Besides, we observed that some abnormalities in
torpedo embryoids, which is a embryo-development stage in dicotyledon and without in monocotyledon,
derived from in vitro culture.
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Growth (mg L) in various medium
2.1.2 ’ regulators 2 3 4 5 6 7
’ 2,4-D 0 2.0 2.0 2.0 2.0 2.0 2.0
° 6BA 5.0 0 0 0 0 0.5 0.5
KT 0 0 0.2 0.5 1.0 0.5 0
’ , . . IBA 0.2 0 0 0 0 0 0
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Fig.1 Formation of somatic embryos and regeneration plants in V. zizanioides

1. (e), X100 Epidermal cell (e) of the explant began to initiate division
after two weeks of inoculation, X 100; 2. (p)» X100 Vascular
bundle and parenchyma cell (p) began to division after two weeks of inoculation, X 100;3.

(s), ) M 5 X1 000 Somatic embryo with proembryo at different stage: single cell
(s), two cells (1), four cells (f), X1 000;4. (m), X1 000 Somatic embryo with multiple cells
proembryo (m), X1 000; 5. . X 30 Visible embryonic callus, X30;6. s
Cer), (cp) (sc) s , X 100 Single somatic embryos consisted of
coleorhiza (cr), coleoptile (cp) and scutellum (sc), vascular bundles joined between the coleorhiza and coleoptile,
X 100;7. s , X100 Embryonic cellus is in the differentiation
period, each somatic embryo is budding, X 100;8. A large number of regeneration
plants from somatic embryogenesis; 9~10. . X100 Unusual
somatic embryo with torpedo proembryo which only exists in dicotyledoneae X 100
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’ ’ and cytokinin on inducing calli in vetiver
83.3% Vetiver* 11 Vetiver #12
80.0% . s
s 21.4%., Media  Number Frequency of Number Frequency of
oC 1, 2), of calli calliinduction of calli  calli induction
(piece) (%) (piece) 73
’ ° ’ 2 40 61.5 20 50.0
o 3 35 70.0 30 75.0
, 4 50 83.3 48 80.0
. 2.0mg L' 2,4-D  0.5mg L ' KT 0 26 o7 8 2 629
6 14 28.0 5 7.1
MS ; 2.0mg L' : 7
. 7 15 21.4 0 0
0.2mg L ; 2:4-D * 1 Codes of media were the same as
0.5mg L7 '6BA  0.5mg L™ 'KT ; table 1; 40~ 60, 2
2.4 GBA KT MS . Values are means from two replications of each experiment

»6BA

using 40 to 60 explants per medium
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Table 3 Effect of different confecting proportion of auxin and cytokinin on inducing somatic embryos in vetiver

*

Culturing material 2,4-D 6BA
( ) Codeof (mgl™") (mgl™1h Status of somatic embryos
Kinds Amount (p) medium
C 90 8 0 0.5 No E-callus
B 72 8 0 0.5 NN Developed buds and leaves only
C 93 9 0 1.0 No E-callus
B 64 9 0 1.0 N Developed buds and leaves only
c 90 10 0.5 0 s ’i 3% 4 E-callus developed
very well, only 3. 3% pieces of calli were no E-callus
10% s Only 10% buds developed
B 70 10 0.5 0
7 calli, but all were not E-callus
c o7 1 1o 0.5 4 , 14. l'% ' E-callus developed
well, 14.1% pieces of calli were without E-callus
21.5% s
B 77 11 1.0 0.5 21.5% aseptic adventitious buds no E-callus, majority of the
others developed very good E-callus
C 90 12 2.0 1.0 o 9.9% A E-callus developed
well, only 9. 9% pieces of calli were no E-callus
B 78 12 2.0 1.0 61.5% 61.5% buds no E-callus
, 15.4% E-callus developed
C 92 13 4.0 2.0 , 4% cafus develope
well, 5.4% pieces of calli were no E-callus
B 90 13 4.0 2.0 62.2% 62. 2% buds no E-callus
* C callus; B aseptic adventitious buds; p = Number of pieces
3 s 2+4-D , 4 Randy
6BA 0.5 1.0mg L', 1
; 2,4-D R Table 4  Effect of subculture duration on regeneration
6BA , frequency of embryogenic calli in vetiver Randy
6BA (96.7%); 6BA .
) C .
Num. of Regeneration
’ Subculture . Regenerated
. E-calli frequency
( ) 2,4~ duration . plantlets
’ (months) (picce) (cluster) 0
months cluster
D 4.0mg L' ,62.2%
18 400 368 92.00
, 1.0(2.4- 20 750 695 92. 67
D) : 0.5(6BA), 78.5%, 22 350 300 8571
24 750 612 81. 60
’ * (1) Data were
” come from count every two months in recent half year; (2)
4-D) (6BA) s
1 Regenerated
' ( plants from same callus was calculated as 1 cluster
( ) H s
2,4-D s ( )
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