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with more of nitrogen (N) than from thke untreated
green vegetation.

Preliminary rials of green vegetation of lucerne
(Medicago sativa) with hot water of different tempe-
ratures, showed that the extractability of dry matter
(DM) and nitrogen (N) progressively decreased both
with increasing tempezrature of treatment and with
increasing holding time at one temperature, TLe
protein N to total N ratio in the Juice showed a sudden
fall on holding for greater than 1 min at 60°C and on
even 4 min helding at 65° C, evidently due to activated
autolysis of the proteins®.

From the preliminaey results, two hot water treat-
ments (1) 60°-1 min. and (ii) 80°-dip were selected.

Results of one set of control and the two hot water
treatments respectively skowed dry matter extract-
abilities of 34, 25 and 2294 and the pressed residue
nitrogen was 2-85, 3-60 and 3-82%) of dry matter,
with the original vegetation containing 3-9% of dry
matter. The corresponding yields of LPC dry matter
were progressively lower as (1-45-1+65), (0-7-0-85)
and (0-36-0-53) per cent respectively of feesh vege-
tation,

Various analyses*® of the three LPC samples (see
Table I) showed no significant differences, but for
sudden increase in ash and in leaf proteins from pre-
press hot weter treatments. This was possibly due to
adnerence of the extraneous dust to the Lot water
swollen plant tissue, otherwise washed off with water
at room tempzrature. Preliminary tests with ratsto
on LPCs of control and the (601 min) pre-press kot
water treatment gave the values of 75 and 779, for
addarent digastioility, 89 and 90 for true dig:stibility,
and 82 and 76/ for bivlogical value respzctively.

Our results did not support the assumdtion of pre
ferential heat coazulation of chloroplastic material in
the intact tissue. Evidently the heat trcatment caused
a coprzcipitation of all proteins inside the tissue, yield-
ing an extracted LPC more or less similar to that from
untreated vegztation. However, Lot water treatment
did Jead to a hig-er pressed residue nitrogen tl.an the
control and, therefore, apparently a better quality
material as a fodder.

Central Food Technological
Research Institute,

Mysore,

July 13, 1979,
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CHROMOSOME NUMBER OF TRIGONFLLA
SPINOSA

Trigonella spinosa 1s one of the important wild species
Tke present

work is the first report on tke scmatic and meictic
compliments of this species.

F1G. 1. Somatic cell shywing 27 = 16 chromosomes,
X 1,750,

For somatic studies root tips were pre-treated in
sat, sclution of P.D.B, (Paradicklorobenzene) for 4tr.
and fixed in 1 :3 acetic-alcolol for overnigl.t, staincd

in aceto-orcein NHCL (9 : 1) mixture and finally
squashed in 453Y%] agetic acid., For meiotic studijes
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antkers of sujtable sizes were fixed in 1: 3 acetic-
alcohol and squashed in 2%, Aceto-carmine, Dia-
grams were made from temporary preparations.

Tke Somatic compliment (Figs. 1-2) skows 2n = 16
including two long chromosomes with secondary

constriction—Type A—I12 long to medium clkromo-
som~ss with nearly median to submedian centromere—
Typs B and Type C with 2 short chromosomes with

nearly submedian centromere.
The range of chromosome length is 1-16-2:00 my,

Karvotype formula : 2A 4 12B + 2C,

M>iosis was normal showing regularly 8 bivalents
at diakinesis (Fig. 3) and metaphase 1.
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Fic, 2. Idiogram stowing 16 chromosomes.

Fig. 3, Metaphase I sbowing regular 8 bivalents,
X 1,500,

In thy genus Trigonella a majority of the s)ecies
have 21 = 16 ckromnsomes'™3, sl owing the primary
basic ctremorsome number X = 8, Trelewest ¢l reme-
some number in the Panilichaceae is 5, tle mcdal
numbers are 7, 8, 11 and 24 and Lighest is 04, Dut
X == 8 is the mnst prevalent basis ck.romosome number,
Tius T. spinosa is normal diploid spacies of genus

Trigonella,

C togenetics Laboratory,
D:partment of Dotany,
Cal utta Unjversity,
Caliutta 700 019,
September 3, 1979,
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INTRODUCTICN OF ‘GERFEN AZOLLA®
BIOFERTILIZER IN INDIA

PHOTOSYNTHETIC biofertilizers Fave drawn considerable
attenticn ¢n a glcbal scale during the recent years to
farvest both solar energy and atmospheric nitrcgen
for increasing crcp producticn. Azollataving Anabaena
symbjcnt in leaves is gaining importance due to its
rapid growth, Ny-fixaticn in the flooded fields, ability
to grow along with rice crop, fast decomposition, rapid
availability of its N to the rice plants and also its ability
to control weeds while growing in planted fields, among
others. The researches carried out at CRRI are very
encouraging and it is evident from the large scale culti-
vation and utilization trials that its use will telp the
developing countrics to overcome the problem of low
N and organic matter fertility in rice soils to some
extent’2, The annual production of Azolla pinnata
(Indian isolate) at CRRI farm is around 347 tons green
material/ka containing 868 kg N (average of 3 years
trials), and increase in rice vield due to its applicaticn
ranged from 0-5 to 2 tons/ha with moderate level of
Azolla green manuring or dual cropping®s, During
a single crop it provides 20-50 kg N/L.a, and it is also
used with ckemical N fertilizer to cbtain }igler vields,
Azolla plants are edible and can be consumed both
as feed and fUUd‘I:?,

One of the imnortant aspzacts in the utilization of
Azolla tecknolegy is the selecticn of suitable variety(s).
Tre A. pinnata commenly fcund in lndia, grows well
but turns reddish at kigh temperature, Ligh light inten-
sity and during phospiorus deficiency under the field
conditicns. The otl er icolates of 4. pinnara collocted
from Bingkok, Bangladesh, Indenesia and Nepal
grow well but turn reddish/pinkish under th.ose condi-
tions. However, the Bankck isclate grows better
during winter than the Indian isclate. The otler
species, i.e., A. mexicara and A. fliculoides isclated
from USA grow pcerly and may not be suitable for
cultivation under Cuttack conditicns,

One of the strains of A. pinnaraisclated from Victnam
grew well (Table I) and remained green at high tempe-
rature, Ligh light intencity, and with lew or no appli-
cation of phospiorus under tre field conditicn, This
strain Fas been repeatedly tested and is being culti
vated now at largs scale singe June 1979 wien day/
nigl.t water temperature and ligl.t inlensity were A%/
30°C and 360-0cal /um®/day respectively with the
production of 400-600 kg of fresh matcrialfday, It
has been introduced in the Kharif crop in about 10
acres and further arcas are being covered, It also
grew better than the Indian isolate on floating blue-
green alpde in planted fields, 1t grows welleven with-
out phosphorus application, unhike tfe ott er Azolly
isojates, and its ventral lobe remains Wi itish wleras
the samo is generatly pinkish m otber simuds, Tt.is
Azolla is sometimes witusked by 1nwects s in vther



