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‘INDUCTION OF CALLUS TISSUES FROM DIFFERENT ‘
~ SOMATIC ORGANS OF RICE PLANT BY |
‘ VARIOUS LONCENTRATIONS OF
-2, 4 chhlorophenoxy acetlc ac1d(1>
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: Abstract‘ ;

Callus tlssues were 1nduced from d1fferent somat:c organs of O satwa
varlety Ta1chung No. 65 Spec1ﬁc 2.4- dlchlorophenoxy acetlc acid’ (24 D) con-
centratmn in a medium is necessary for the induction of callus from different

‘organs. The optimum 2,4-D concentrations for callus induction from different

organs arey 0.5 ppm for-roots; ‘2 ppm for- scutéllum ‘and cotyledonous:node,
6 ppm for coleoptile and 8 ppm for s’tem nodes and leaf-sheath. All cultures
were incubated in darkness at 28°C. i

Anatomical studles showed that callus t1ssues from leafsheath and coleo

ptile ‘are ‘originated from the meristematic cells located very closely by the
immature vascular bundles. The initiation of callus in nodes -seems: to be
ksunll‘,
1ng vascular tlssue or dlrectly from the prb mbmm

to those of adventltlous roots wlnch are initiated near the dlfferentlat

Introductlon

Somat1c txssues from a: Wlde varlety of dlcotyledons have been grown. ¢

vn‘ro as callus tissues which were induced from different organs. -~ Most: of
these attempts to culture comparable 'tissues from monocotyledons‘have begn
successful in some species in the past but not with rice. plant

. Carter and Schwarting (1958) attempted to obtain callus from. nodes :endo
sperm, and. young embryos of rye but they were successful only with the

-embryos.  Nickle (1964) cultured internodal parenchyma tissues from the stem
«of several sugarcanes. Mascardnhas, Sayagaver and Jagannatha (1965) obtained
‘callus: from  maize: roots. S’I‘,his rcallus  had . an: absolute requirement -for . di-
phenylurea; . Tamaoki and Ullétrup (1958) using. small: explant .of intercalary

meristem of corn stem-obtained callus, but-their subcultures did not grow.
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Webster (1966) established callus from germinating oats seeds cultured the
Chysanthemum nematode upon the callus. Carter, Yamada and Takashi (1967)
found that oat-callus induction and growth were very sensitive to auxin but
relatrvely unaffected by Kmetm Trrone Jones and Metzger obtamed callus
tissue from the cotyledonary node of Wheat and grew well thereafter { 1968)
The tissue culture of rice has been stud1ed in recent years However the callus
can be induced only from the embryo (Yamada, Taneka and Takahashi 1967).

Corn endosperm: was first’ cultured by La Rue (1949) and subsequently by
many others (Piezur, 1952; Sternkexmer, 1954; Strans and La Rue, 1954; Tamaoki
and Ullstmp, 1958). Norstog (1965) cultured the endosperm of rye grass.
These endosperm on cultures are triploid tissues which do not differentiate to
form recognizable organs in culture.s -Alliin all so far there have been a few
reports of successful culture of cells from monocoty ledonous plants

“This paper g1ves the result of our study “on t1ssue culture of rice plant
0. sativa as. the methods for 1nduc1ng the formatlon of callus from different
jsomatlc organs using different concentrations of 24 D as Well as the anatomlcal
studies of the-origin:of these cells from Wthh callus tissues:are or1g1nated

Materlals and Methods s

-+ Narious organs of :seedhngs and older~r1ce plantsof O. sativa var. Taichung
No. 65 were used in ‘this“experiments Dehusked seeds and older plant'organs
“were washed and surface ster1hzed in 1 percent sodlum hypocholorlde for 15

min and rinsed four times with sterile distilled ‘water. The Sterilized seeds :

were soaked in sterile distilled water for 12 hours, then they were implanted
on the selected medium. The mod1ﬁed med:um contained ( mg/l NH,NO,,

10005 'Ca(NO,),<4H,0, 1000; KNO,, 800; KCl, 65; MgS0,-7H;0, 370; NaH,PO,,

165 Fe,(S0,), 2.5: Na,,EDTA, 135; ZnS0,-7H,0, 3.8; H;BO,, 45; KI, 0.75;
‘glyeine, 3; thiamine, 0.1; Pyr10dox1ne,~0.1,~ nicotinic acid® 0.5; sucrose, 20;000;
yeast extract, 5000; agar, 8,000. Then the growth regulators such as kinetin,
2.4-D and 3-indolyl-acetic acid (IAA) were added for specific purpose.” With
excised nodes and young leaf sheath of older plants they were placed on the
‘surface of agar medium containing 8 ppm ‘2:',4L‘Dfin‘addit»ion for callus induction.
‘Whereas with soaked seeds they were on the meédium containing 0.5 ppm 24-D
for the callus induction from roots. When the medium containing 6 ppm 2,4-D
callns induction could be obtained from scutellum and cotyledonous nedes. On
the medium containing 2 ppm 2,4-D the coleoptile ‘could ‘be grown‘ to the length
of 2 to 4 centimeters, The excised coleoptile was then transfered to the medium
contalmng 6 ppm 24- D for callus induction. All the cultures were mCubated
in dark room at 28°C.

For anatomical observation of’ the initiation of callus tlssues, paraffin
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sections were obtained and: stained with Hematoxylin as well as Fast green.

. Results

Excised young leaf-sheath and nodes were incubated three weeks ('ink dar-
kness at 28°C) on the‘ medium containing "8 ppm 2,4-D. - The outer epidermis
of the excised leaf-sheath and nodes were proliferated to form callus tissues
(Plate 1A, B). However,' the inner epidermis of leaf-sheath sometimes were
found to form callus. The callus formation usually hm1tted in the node reglon
Although we tried to induce callus from internode, ‘it had never been suc-
ceeded A cross section of the callus induced leaf-sheath shows many groups
of callus which proliferate from the external region of immature vascular
bundles (Plate 1 F) An enlarged photograph of transverse section of the
vascular bundle of the callus induced leaf-sheath (Plate 1 G) shows that the
callus are 1n1t1ated from the external meristematic cells located very closely
to the immature vascular tissues of the d1fferent1at1ng ‘vascular bundle. ‘A,
cross section of ‘callus induced node shows that masses of callus tissues arise
from the meristematic cells of procambium (Plate 1 H).

' The excised coleoptile - were implanted in the medium Containing 6 ppm

24D and incubated in darkness at 28°C for three weeks. The surface of the

coleoptile were proliferated to form callus (Plate 1 C). - Similarly callus were
formed from cotyledonous -nodé and scutellum of i germinated  seeds  which

were incubated  in:the medium ~containing:2 ppmi2,4-D: (Plate 1.D).  Further

investigations show: that the callus tissues were initiated from the meristematic -
cells near the différentiating immature vascular bundle of the coleoptile (Plate
2'A). In cotyledonous node the ‘callus tissues initiated from the meristematic
cells of procambium  sometimes initiated from the: peripherial meristematic
tlssues of the external phloem reg1on (Plate 2 B).: However, the callus tissues
were formed by the vxgrous cells d1v151on of the ep1derm1s cells of the scutellum
(Plate 2 C; D) c

The mer1stemat1c portion of the root tlps of seedhngs were swollen to
form callus (Plate 1 E) after being planted on thé medmm contalmng 0.5 ppm
2:4-D. and 'incubated in.darkness at 28°C. . .- e

All callus tissues induced from different somatic organs had been subcultured
successful on the basic medium which supplement ‘with Kmetm (2 ppm) and
TAA (2. ppm) and 24D (4 ppm).

Discussion

In the case of seeds, they must be presoaked for 12 hours m order to
induce callus formation. When the. seeds are not: presoaked a mass .of callus
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tissue will ‘be proliferated from ‘embryo, -having the rest.of the organs to be
inhibited from further development such as coleoptile, hypocotyle and roots.
Since only the mass of callus tissuesvare"jftbrmed the origin of the tissue from
which the callus. is originted remainds unknow ;

For callus differentiation Kinetin and TAA seem to be not essentlal in the
medium. However 24-D is necessary hormone required. -

The variation of the concentration of 24-D in the medium is sens1t1ve for
the callus induction from different organs. When the concentratlon is low
(05 ppm) only the root tip cells will form callus the other organs Would dlf-
ferentlated and grow as usual. When the concentratmn of 24 D was 1ncreased
to 2 ppm root dlfferentlatlon stopped coleoptﬂe and hypocotyle seem not to
be effected and they contmue to dlfferentlate _Calluse t1ssues can be frequently
1mt1ated from scutellum . and. cotyledonous nodes Coleoptlle may increase up
to 4 centlmeter 1n length The lengthened coleoptlle can be. excised and planted
on the medmm conta1n1ng 6 ppm 24 D callus tlssues Would then be 1n1t1ated

Anatormcal studies showed that ‘the. callus t1ssues from leaf sheath and
'coleoptlle are originated: from the menstematw cells located around the imma-
ture vascular bundles.. F rom that, the callus induction is easier to be obtamed
from leafsheath of young  seedlings.” On the contrary.it:is harderto‘obtatn
‘acallus from -young leaf-sheath of an. older plant. It was tried to -callus
from-the old leaf-sheath but there was no suceess.: i :
7 Callus. tissue'"can be induced from any node of rice stem even from nodes
of panicles. The initiation of callus in nodes seems to be similar to the

. Bxplanation of Plates |
- Plate 1

lAA mass: of callus formed from the 1eaf sheath whlch was exc1sed from the older r1ce
©"" plant and incubated on the agar medium containing 8 ppm 24D ><6
2B = Callus tissue proliferated from the excised node of older rice plant “The mductlon
v medium: containing 8 ppm:2,4- Dii X2 T Co e
1C . (Maeses of callus tlssues bnrst out: from the epidermls of the exc1sed coleoptlle usmg
" medium’ containing 6 ppm 24D, X4
1D - Two groups of callus are differentiated from the sdutellum and’ cotyledonous riode
: using medium: containing 2 ppm:2,4:D. X4y o s ; ST
A root. tip is. swollen and collasped to form callus usmg medtum conta1n1ng05 ppm
2, . %100
1F Transverse section of callus induced young leat:sheath ‘of rice’ showing massés of
callus tissue grow from the external region of immature vascular bundles. x200
1G An enlarged photomicrograph of. differentiating vascular bundle of callus induced
leaf-sheath showing a group of meristematic cells initiated from the meristematic
cells near the immature vascular tissues. * 400 .
“{H A transverse eectwn of callus induced node’ of rice ehowmg callus txssues formed
00 S from the méristematic ells ‘of procambivm:’ x 200" s :
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initiation of the adventitious roots which are initiated near the dlfferentlatmg
~vascular tissue or arise dlrectly from procamblum (Katayama) -

vAT )2 B 2,4-Dichlorophenoxy acetic acid (2,4-D)
BRAST R ZE FHEEAEE (Callus) Z#TR

PRHEBES 24-D MASEETTEHKEZ A RS HEHTHEBEETIRERY
JEREAARR (Callus) FYBEIE BOBIEE » BTS2 B e kR Pt B el
fiz > IERRERERRE (Procambium) » ARZ Zousiuie » 38U B 7 2EW R iRl #t
B[] 7 Sy SR B & 3 R o e R IR AR o B R, ©
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