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was also reported by Hiratsuka? In Bombyx mori.
It 13, therefore, essential to note that computation of
E.C.I. and E.C.D. values for various nutrients by
using equation of Waldbauer® is possible only for
the essential nutrients of the test insect. However,
C.A.D. values for different nutrients can be calcu-
lated directly from Waldbauer’s® equation because it
involves estimation of nutrients consumed and amount
of nutrients in the faeces during the experimental
period.

Authors are thankful to Dr. M, C. Saxena, Director,
Experiment Station, for his encouragement and help
during the course of this investigation. This research
was supported by the PL-480 research grant (FG-
[n-461).
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PARTHENOCARPY IN TRICHOSANTHES DIOICA

ROXB., AND MOMORDICA DIOICA ROXB,

THE female plants of Trichosanthes dioica and Momor-
dica dioica are cultivated by vegetative propagation
in betel vine yards in the outskirts of Rewa. The
other cucurbits that are cultivated are: Coccinia indica,
Lagenaria {eucantha and Momordica charantia. A
servey of fifty betel yards revealed the total absence
of male plants of T. divica and M. dicica. In absence
of the male plants, the female plants, as a result of
external stimulus, produce parthenocarpic fruits,
Recently, Lal3 has reported the parthenocarpic fruit
development in Coccinia indica by the stimulus of inter-
generic  pollinations and some previcus workersl—2
reported such a type of fruit formation in other cucur-
bitaceous plants by the application of growth pro-
moting hormones. Since the phenomenon of partheno-
carpy in T, dioica and M, dicica has been overlooked
so far, the present investigation has been made.

The floral buds and flowers of both T, divica and
M. divica were treated in four ways as follows: flowers
left open for natural pollination, fowers pollinated
with pollen grains of Lagenoria leucantha, flowers
pollinated with pollen grains of Mowmordica charantia
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and flowers pollinated with a mixture of pollen grain’
of L. leucantha and M. charantia.

TasLe I
Parthenocarpic fruit setting (%) in T. dioica and
M. dioica
Parthenocarpic fruit
Pollination conditions setting (%)
T. dioica M. dipica
Natural poliination 58 36
Pollination with L. leucantha 67 40
Pollination with M. charantia 71 45
Pollination with L. leucantha
and M. charantia 85 66

The percentage of parthenocarpic fruit setting is
presented in Table I, which indicates that a higher
percentage of parthenocarpic fruit setting is achieved
as a result of pollinating the flowers with the extra-
neous pollens as compared with the naturally polli-
nated flowers in both the species, The percentage
of fruit setting in both the species is further Stimulated
more when a mixture of pollen grains of L. leucantia
and M. charantia is applied as against the pure pollen
application. A Jower fruit setting in natural polii-
nation may be attributed to non-synchronization of
anthesis and duration of corolla opening in these
plants,

The author is indebted to Dr. G. P. Shrivastava
for guidance.

Department of Botany, HaKIM SINGH.
Government Science College,
Rewa 486001 (M.P.),

November 7, 19717.
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INFLUENCE OF RHODOTORULA AND
ALROBACTER ON PROTONEMAL GROWTH
AND BUD INITIATION IN TWO MOSSES

SOME aspects of mixed cultures of Burbula greguria
(Mitt.) Jaeg. and Timmiella anomaly Limpr. with a
yeast (Rhodotorula rubra) and a bacterium  (Aero-
bacrer sp.) have been studied,
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Plants of Bwrbuwi ervearik and Timmiella anomala
were collecied from Delht and Manali (H.P.) respec-~
tnely., Axemic cultares of both 1hese were established
on a senu=sohid (0 8°, agar) nutricnt medium coni-
prisine hall strength Knop's magor salts, Nrsch's
irace element solution (1 prm), ferric citrate (10 pp.a),
and 1% sucrone. The mediwm was sienfized by
autoclaving at 15 Ibs sq immch for IS5 mnutes. The
rH of the medmam way adjusted to 5°8 before aute-
claving. The cultwues of Babula were raised frcm
vamectophores and those of Timpniella from spcres
and mantained at ordmnary culiural conditions (Light
3.003-3,500 Tux; temperature 25 4+ 2° Q).

Protonemal development and bud fermation in
these mosses have been studied in the presence cf
Rhodotorula rudrg (Strain Nao. ITCC 23(2) as well as
both Riaodotorula and Aerobucter. However, the
extent of infection in the mcdium was approximately
adjusted. The effect of the infectants was three fold:
(1) infected cultures showed more luxurant proto-
nemal growth, (ii) there was a preponement i bud
itiation, and (i) the number of buds was incieascd.
The amount of nfection i a culture and uts effect on
bud induction in Barbula were linearly correlated,
and the effect was localized. Buds appeared after
19 and 26 days of inoculation, on infected and non-
infected cultures respectively. In the conirol cultures
of Timmiellg buds appeared 22 days after moculation.
Presence of infectants decreased the time by 6-8
days (Fig. 1 A, B).

In order to determine whether the exudate obtained
from Rhcdotorula rubra alone can promote bud ini-
tiation, Rhodotorula cultures were raised for one
month in Nitsch’s Basal hiquid medium., This condi-
tioned medium was filtered, solidified with agar and
autoclaved. It was again employed to raise the cul-
tures of Barbula. The comrol medium was prepared
by solidifying liguid medium obtamned from onbe-month-
old. non-infected cultures, In the conditioned medium
buds appeared earlier and their number increased
from 56 to 78 after 35 days of inoculation. Growth
of Bagrbula on the autoclaved, conditioned medium was
also much more luxuriant than on control medium
(Fig. 1C, D), Indicating that Rhodvrorvla  rubra
alone can promote bud Initiation, and further that
the exudate obtained from this is heat stable.

Sironval! demonstrated that fungi substituted the
effect of light on shoot development on moss protonema.
Maltzahn and MacQuarrie® observed that growth of
Splachnum ampullacenm  protonema was  strongly
promoted by the mycelia of several fungi. Vaarama
and Tarén? reported that the effect of Penicillium
martensit, Aspergillus, Mucor and Rhodortorula on bud
formationin seven species of mosses (Dicranmum scopa-
rivm, D. undulatum, Dicranoweisia crispula, Pogoratum
urnigenum, Polytrichum strictum, Rhacomitrium fasci-
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Fig, 1. Effect of funpal and bacterial contamina-
tion on the development of buds in Timmiella ancnmala
(A, B) and Barbula gregaria (C, D), - 2. A~—15-
day-old culture showing infecion {(white patches,
arcow mariked) of Rhodotorula rubra and Aerobacter sp.
B--Control for A. Note lesser protonemal growth
and absence of buds. C—-20-day-old cultuce on the
conditioned medium of Riodotorida rubra, showing
luxuriant protonemal growth and gametophytic bucs.

D—Control for C.

culgre, and Tetraphis pellycida) was similar to that of
GAa. Spiess et al.? showed that a virulemt strain of
Agrobacterium tumefaciens (B6) induces buds on the
protonema of Pylaisiella selwynii, and prepones their
appearance by 5-6 days. These buds developed into
normal gametophores. The promotion of gameto-
phore formation was ditecily related 10 the number
of viable bucteria added. The changes induced by
A rumefaciens were similar to those elicited by cyto-
kinins. A. tumefaciens is also known to produce cyto-
kinins (Mille 5). Later, Spiess et al® reported that
Rhizobium spp., which are known to produce zeatin
or ribosyl-zeatin, alsoinduce normal gam-tophores in
Pylnisiella, Spiess el gl? showed that P. selwynii
does not respond to Agrobacterium tumefaciens or to
Rhizobjum leguminosarum unless the bacteria are in
physical contact with the moss.

Thanks are due to Dr, K. G. Mukerji for kindly
identifying the infectants and also obtaining the
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pure culture of Rhodotorula rubra (ITCC 2302) for us
from JIndian Agricultural Research Institufe, New
Delhi.

2. N. CHOPRA.
P. K. KUMRA.
ANITA RERHI,

Department of Botany,
University of Delhj,
Delhi 110 007,
Decentber 8, 1977.
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EFFECT OF DIFFERENT CHEMICALS ON
IN VITRO GERMINATION AND TUBE
ELONGATION IN NYCTANTHES
ARBOR-TRISTIS L.

Our knowledge about the polien physiology of
night-blooming plants is inadequate and hence the
present study was underteken on the oleaceous
arboreal plant Nycranthes arbor-tristis L. The effect
of sucrose, some of the growth promoters and inhibitors
on pollen germination and tube elongation has been
studied. Several workersi—4 have reported the effect
of a number of growtl: regulators and of sotne inhibitors
on pollen germination in different taxa. Though
gibberecllic acid and indole-3-acetic acid are generally
regarded to increase the germinaticn percentage of
polien grains®’. their inhibitory effects have also bceen

reporteds.

Polien grains collected just after anthesis (5:25 p.M.),
were sown in 0-02 ml of water containing 10 ppm of
boric acid (control medium). They were grown by
hanging drop technique at about 23°C for 9 hours
and observed periodically.

The cifect of sucrose has been studied by varymng
(s concentration in the basal madium from 1% to 40%.
The effects of two growth promoters, indoleacetic
acid (1AA) and gibber. Iic acid (GA) have been studied
between 1 ppm to 100 ppm in the medium while the
cflects of the three infubitors, sodium fiuoride (Nal+),
2, 4-dimtrophenol (2, 4-DNP) and maleic hydrazide
(M) were investigated from 1 ppm to 20 ppm.

The effect of sucrose concentration has been prosented
in Fig. 1, which shows that  at §24 concentration of
sucrose, the per cent germination is maxtmum (7570),
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FiG. 1. Effect of sucrose on pollen germination.

Further increase of sucrose concentration did not
enhance germination. Between 40-60 pPpMm <oncen-
tra}tiﬁn of IAA in the medium there was maximal ger-
mmati(.m of the grains (82-86-5%) associated with the
fﬂrmat{t}n of very long tubss (200-240 i); other cop-
centrations being less favourable. At these concen-
tI‘Elti[‘.'-I’lS, Fhere was more than two fold increase of polien
gf{rmmatlon overthecontrol. GA showed the maximum
stimblatory effect at 100 ppm in the incubation mixture
the germination being slightly less than two fold ove;
lpe control and only in 30-40% cases, the tube elonga«
uon was appreciably higher, When 2 mixture of évA
_(1—20 ppty) and iAA (I ppm) was present in the
Incubation mixture, the germination was very high
(877,) though tube elongation was not significant. The

results of growth promoters have been presented in
Fig. 2.

Among the inhibitors studied (Fig. 3), 2, 4-DNP
showed the maximum retarding eficct on pallen
germination. During the first three hours, there vwas
practically no germination at all concentrations. NaF
and MH also exerted distinct inhibitory cilect, the
latter being more potent, specially during carly hours
of incubation. itis noteworthy that ¢t ali concentrge
tions of these inhibitors, the tube clongation was s1gnifis
cantly suppressed and these results are in agrecment
with previous warkers?,

The endogenous sucrvose coneentration of the RIS
may be sullicient for the pollen germination and theiee
fore higher sucrose concentration did not HICTCH S
germination pereentage. Very high suctose coneene
frations {307,-40°0) prevanted pollen vornueaton Jdgg
pethaps to the high osmotic imbalance, Both the growih
promoters had exerted distinet stimulatory  edlect on



