 similar  to
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of two weeks. When test plants attained full growth,
the leaves on lower and middle branches displayed
the symproms of interveinal chlorosis and green vein-

banding characteristics of anthocyanosis virus under
glasshouse conditions.

The mechanical transmission of cottion red-leaf
virus disease by using §-05 M phosphate buffer, pH
7+3 plus reducing  agents, o2z, 2-mercaptethanol
(6-02 M) or DIECA (0-01 M) or Na,SO, (0-1%5)
was pegative. The transmission of virus causing red-
leaf disease through G600 seeds collected fromm the
infected H-4 cotton plants and determined by the
growing-on test was negative. The results on graft,

sced and mechanical transmission for the present

disease are similar to the cotton anthocyanosis virus
disease in Brazil, Costa.

The disease syndrome wransmitted through grafring
and insect vector resembled magnesium  deficiency,
(McMurtreyt) on cotton. However, the disease was
not recovered with ten foliar sprays of MgSOt. @
100 ppm at three days interval. These results are
the one reported from Greece, Vretta
Kouskoleka and Kallinis12. On the basis of trans-
mission studies. it is evidenr thar the present cotion
disease with interveinal reddening and green vein
banding syndrome present in Iadia is similar to the
wottonn anthocyanosis virus disease in Brazil.  This
disease 1s a new record for India.

Thanks are due to Dr. B. Data, Zoological Survey
of India, Calcutta for the identificarion of aphid vector.

Department of Plant Pathology, V. R, MaLL

Marathwada Apgriceltural Universigy,
Parbhani, 431 402, M.S., India,
Ocrober 17, 1977.
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ROOT FORMATION FROM HYPOCOTYL
CALLUS OF SAFFLOWER (CARTHAMUS
TINCTORIUS)

MORPHOGENIC studies on safflower (Carthamus tinc-
torizs L.) have not been conducted so farl ‘The
morphogenesis in this plant utilising the technique of
tissue culture has now been undertaken and the suc-
cessful establishment of tissue culture and the forma-
tion of roots from hypocotyl callus have been desctibed.

Mature sceds of Carthamus tmctorizs L. wete
washed with taff water and surface sterilized with
0-29, mercuric chloride solution for 5 minutes. The
seeds were then washed with stertle distilled water
and planted aseprically on  White's modified medium
(WM)=, and on WM supplemented with various
phytchormones: indole~3-acetic acid (1AA), 2, 4-
dichlorophenoxyacetic acid (2, 4-D), naphthaleneace-
tic azid (NAA), kinetun, and gibberellic actd (GA,).
The hypocotyl of the seedling developed on WM was
also planted on WM containing the above growth
substances. The cultures were maintained at 253:5°C
in diffuse light under 50-60% relative humidity.

1A=C. Cartharigy linctorsus L. A, Mauure

F1G.
seed; B, Onc-week-old culture of seadling on WM 4
2, 4-D (5 ppm) showing hypertrophy and callusing
of radicle and hypocotyl; C. 3-weck-old culture of callus

on WA (transferred trom WM
root differendanon, X 2+

2, -D} showing

The sced (Fig. JAY eerminated within § days op
WM and develuped into o normal scedling, The sewd-

Lng developed on WM GA. (3 ppmr) showed o
hyperoophied  primay  root with  secondary oo
Jstferennated  approxinacly  at oghe  angles,.  No

sewondary roots were obwrved 1o the seadhings  dews:
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loped on WM -+ kinetin (3 ppm), and the growth
of even primary root was impaired to a grear extent.
Normal germination of the sced was checked on the
auxio—containing media. Within a week of implan-
tatton on WM + 2, 4~-D (5 ppm), the seed showe3
callusing after much hypertrophy of the radicle and
hypocotyl (Fig. 1B). A similar callus from the radi-
cle was also observed on WM 4+ IAA (5 ppm) and
NAA (5 ppm). The hypocotst segments from seed-
lings grown on WM and planted on WM 4 2, 4-D
(5 ppm), likewise, exhibited callusing within a week.
The callus continued to grow indefnitely on this
medium. When the callus grown on WM + 2, 4-D
(O ppm) was transferred on WM,
was observed after about
surface (Fig. 1C).

In carrot (Daucus carata) also, 2, 4-D indyces
callusing and it has to be deleted from the medium to
bring about profuse embryogenesis3. In the present
study though embryogenesis has not been observed,
rhizogenesis occurs by 2 similar deletion of 2, 4-D
from the medium. Further wortk is in progress to
induce the differentiation of embryoids and shoot buds
in the culture of various plant pates of C. tinctorius,

profuse rooting
2 weeks from the callus

We thank Professor J. P. Sinha, Head of the
Department of Botany for faciliues.
Department of Botany, K. K. NaG.
Univetsity of Ranchs, R. K. PANDEY.

Ranchi 834 008, December J23, 1977.

1. Chavan, V. M., Niger and Safflower, Indian
Central Qilseeds Committee, Hyderabad, 1961.

2. Nag, K. K. and Johri. B. M., Physomorpho’ogy,
1971, 21, 202.

3. — and Street,* H. E., Natuyre (Lond.), 1973.
245, 270.

* This note is humbly dedicated to the memory of
the late Professor H. E. Street (died December 4,
1977), one of the pioneers of the plant tissue culture.

ORGANOGENESI]S IN TISSUE CULTURES OF A
LAC HOST MOGHANIA MACROPHYLLA

Moghania macrophylla (Willd.) O. Keze. is a wild
shrub which serves as a host for the lac 1psect1‘ The
lac insect thrives on the sap of young twigs of only

specific angiosperms. In the present cOMmMunICation we
describe the organogenesis in tissue cultures of one
such host, namely Moghania macrophbylla.

Seeds of M. macropbylls from the Indian Lac
Research Institute, Namkum (Ranchi) were cultured
on White's modified medium (WM)2 and on WM
supplemented with various phytohormones as described

by Nag and Pandey®.
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The seed (Fig. 1A) shows epigeal germination.
On WM it showed normal germination formiog a
pedling (Fig. 1E) after about 3 weeks.
less similar seedling was formed on WM + GA,
(5 ppm). On WM +4 2, 4D (5 ppm) seedling
formauon was checked, the cotyledons callused after
about 2 wecks (Fig. 1B). The callus was unorganised
and grew indefinitely on this medium. On WM +
NAA (5 ppm) the plumule developed into a minia-
ture shoot (Fig. 1D} of limited growth; the cotyledons
exhibited callusing and numerous (up to 15 per
cotyledon) roots differentiated from the callus. On
WM 4 IAA (5 ppm) roots developed either directly
from the cotyledons or after callusing. No shoot bud
formation was observed on the auxin-containing media.
On the other hand, on WM - kinetin (5 ppm) root
formation was completely inhibited (Fig. 1C): and
3—6 adventitious shoot buds developed from the junc-
ture of the cotyledons and the epicotyl after about 3
weeks of culture, These buds remained dwarfed on
the above medium, but developed into shoots on
transfer to WM 4 IAA (25 ppm) 4 kineun

A more or

(5 ppm).

FiG, 1A-E. Moghania macrophy!la. A. Mature seed;
B. 2-week-old culiure on WM | 2, 4-D (5 ppm)
showing callusing of coryledons; C. 3-weck-old culture
on WM 4 kinetin (5 ppm), note the inhibition of
root formation; D. 3-week-old culture on WM 4
NAA (5- ppm) showing callused cotyledons and a
miniature shoot: E. 5-week-old culture on WM, apical
portion of the seedling not seen, note the well-deve-
loped root. X 0-5.

The stem segments from seedlings grown on WM
and planted on WM -4+ 1AA (5 ppm) showed pro-
fuse rooting from all over the surface of the explant.
It 'is interesting to note that roots differentiated even
from the internode region of the stem withour callus-
ing, The present findings thus show that in M. macro-



