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CHEMICAL NUTRIENTS AND PARTIAL SOIL

STERILIZATION ON PADDY YIELD

L. L. RELWANI anp R, SUBRAHMANYAN
Division of Blue Green Algee, Central Rice Research Institute, Cuttack

IN an earlier account,l the possibilities of

increasing paddy yield by inoculation of
nitrogen-fixing blue-green algse were indicated
Intensive work was further undertaken in pot
house and field in 1962 on Main season Crop
(July-November) to study the role of indigenous
and the introduced forms of blue-green alga
in combination with chemical nutrients and
partial soil sterilization., Medium duration
variety T. 141 was used,

The treatments consisted of (i) inoculation
with blue-green algae (Anabeeng sp. in pots
and mixture of Anabeena, Nostoe, Microcystis,
Phormidium and Aphdanothece in the field),
(1) partial soil sterilization (20 1b. pressure ior
] hour in autoclave in pots and heating of top
spil by burning straw on ploughed land in
field) and (iit) application of nu'rient mixture
~onsisting of lime (1,000 Kg./ha.), superphosphate
(20 Kg. O, /ha.) and sodium molybdate
(0-28 Kg./ha.). Ammonium sulphate at 20 Kg./ha,
was used as one of the treatments to compare
the vyield response in terms of this popular
fer.ilizer for paddy.

About one gram of Anabena alga In
vegetative stage was collected from G Block of
Central Rice Research Instfituie and paddy pots

immediately after collection. A portion of this
was then put into wide-mouthed one pound
screw-capped cylindrical bottles, filled to 34
capacity, and shaken vigorgus.y till a homogene-
ous suspension was formed. This process was
repeated 7-8 times and the contents were trans-
ferred into 2,500 ml. winchester bottle. After
a final vigorous cshaking in this bot.le for a
uniform mixing, 100 ml. aliquots were poured
in the required pots after trangplanting in the
pot house. A similar second application was
given to the pots a fortnight after the first one.
In the field, blue grcen moist scrapings along
with surface <0il, consisting of Anabeena, Nostoc,
Microcystis, Phormidium and Aphanothece, were
collected from all over the campus of the Central
Rice Research Institute, thoroughly mixed inio
a homogeneous mass and welighed in lots cf
500 gm. Each of 3such samples was then
thoroughly mixed 1n a bucket of water and
sprinkled uniformly in each of the required
plols. The bucket was rinsed with water twice
and the washings applied In a similar manner.
The precautions {aken in the conduct of field
experiment have been reporied in the previous
communication.l Yiclds of paddy, grain and
straw in pots and field are given in Table I

of Cytogeneticist. It was diluted with water and pof experiments illustrated in Figs. 1 and 2.

TABLE I
Yields of paddy grain gnd straw

Pots {gm. per pct). Average of
bve replications

Field (Kg per hectare). Averag;
cf four replicati :ns

e WL " g

Treatment per cent. increase per cent. increase
Grain Straw __av:r cunE*ul Grin Straw over control
Grain Straw Groin  Straw
A — Control {(untreated) o 10-43 1425 . o 237947 373591 .o ‘e
B — Sail Sterlization o 29-R4 41-72 181-30 192.77 2857-82 <4LGN-97 2010 20.15
C—A+alge v« 10 81 1409 3-01  12.91 vH78-39 400074 8:34 G-98
D~F+alge 27-04 24-82 15¢.25 144-78 £0%7-87 476-78 25-10 26-36
E - 1ime + Surerphosphate4+ S dium 11-03 14-05 HeT75 =1:42*% S€42:(0 4776-905 2304 2508
molyl dat2 {without soil
sterilization)
F —ine+ Soperphnsphate+ Sociom 33481 43-86 218-80 20779 3480+41 [(49-72 46-65 48:84
mclyhdats (with soil sterilization)
G-/ +algx .o 1567 24 +8H FN«24 7479 241410 BrGl-44 4462 4681
i~ !'+alg;e 3017 47-(2 296-76 276-%8 3(6)-25 [RZ(-27 L3387 5804
/-~ Ammo: fum sulphate at 20 Kg. / 11-20 18:07 834 £(.81 c0L2:00 482580 2.1 27413
hectare
S. Em. es 1-48 F2-04 .o .o +47:83 1+118:17 . .o
C.D. at 5% .o 420 7-08 . .o 18927  V081-47 . .o

W
(* Per cent .decrease over control.)
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It will be seen that: (1) The effect of blue-
green algee alone (Treatment C) was small, ie.,
3-647- gramn and 12-91% straw in pots and
8-36°: grain and 6-98% straw under field con-
ditions oveyr untreated control (Treatment A4).
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in pots and 44-62% grain and 46-51% straw in
the field. This combination was significantly
superior to nutrient mixture or algze applied
sgparately. Thus, chemical nutrients like lime,
superphosphate and sodium molybdate appear

G, 1.

Photograph of pot culture experimert. Treatments: /7, Ammonium sulphite, 20 Kg. Niha.;

£, Lime (7 000 Kg.), superphosphate (20 Kg. P,O.) and sodium molybdate (0-28 Kg } per ha.; G - £, +

algae; C-— A, + alge ; A, Control {untreated).

FIG. 2. Photograph of pot culture experiment.

(2) The nutrient mixture itself (Treatmem E)
significantly increased the yields of graln and
straw by 23-64% and 25-58% respectively over
control treatment under field conditions but not
in pots.

(3) The combination of algse and nutrient
mixture (Treatment G) produced pronounced
increases of 50-24% grain and 74-39% straw

Treatment~: /, Lime (1.000 Kg.),
(20 Kg. P,O:), sodium molybdate (0-28 Kg.) per ha. + partial soil sterilisation; ¢, Lime (1,000 Kg.), super-
phosphate (20 Kg. P,O5) and sodinm motybdate {0+28 Kg.) per ha. + alge ; o, Control (untreated).

superphosphate

to considerably Increase the efficacy of blue-
green algse. The beneficial role of these
nutrients on the growth and increased activily
of nitrogen-fixing blue-green algae has been
reported by earlier workers.2-10 Lime, by
raising the pH of the soil to alkaline reaction
also provides a favourable medium for the
growth of blue-green algze.
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(4) The effect of partial soil sterilization
(Treatment B) was found to be considerable.
In the pots, increased yields of 181:30% grain
and 192-77% straw over the control were
recorded. In the field, lower but significant
responses of 20:¢109% grain and 20:15% straw
were obtained. Partial soil sterilization in the
case of pots also hastened the ripening of crop
by 5-6 days.

(5) Partial soil sterilization in combination
with nutrient mixture (Treatment F) recorded
further increases in yields of grain and straw
in pots and field.

The beneficial effect of soil heating or partial
sterilization may be due to the improvement
in the physical properties of socil, killing of
undesirable groups of pathogens, parasites and
weeds and to increase in the production of
ammonia, nitrates and other available mineral
plant nutrients,11i-14

(6) The highest increases of 275-56% grain
and 236:28% straw in pots and 53-87% grain
and 58-049% straw in the field over control
were obtained with combination of partial soil
sterilization, nutrient mixture and blue-green
algze (Treatment H).

It is evident from these findings that partial
soil sterilization, and blue-green alge in the

A Study of the Pollen Grains of Jussieua and Ludwigia

443
presence of nutrient mixture contribute 1to
increase in paddy yields.

The authors thank Dr. R. H. Richharis,
Director, for providing facilities and for his
keen interest and encouragement in the present
Investigations.
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A STUDY OF THE POLLEN GRAINS OF JUSSIEUA AND LUDWIGIA WITH
REMARKS ON THE TAXONOMIC STATUS OF JUSSIEUA SUFFRUTICOSA LINN.

J. VENKATESWARLU anp V. SESHAVATARAM
Department of Botany, Andhra University, Waliair

HE family Onagraceze constitutes about 500

species distributed among 40 genera which
are temperate and tropical.! Embryologically
the family is of special interest because of the
universal occurrence of monosporic tetranucleate
embryo-sac known as the Oenothera type,
having been demonstrated in more than 16
genera.?2 A majority of the species studied
exhibit a remarkably homogeneous and most
fundamental type of embryonomy known among
the angiosperms.3 Warming (1932) describes
the pollen grains of ithe family to be well pro-
nounced, triangular and connected together by
viscous threads. Erdtman (1952) gave &
detailed palynological account of the family
and remarked that the pollen grains of the
family are not similar to those of any other
family. As far as the writers are aware,
Jussteua repens Linn,, J. suffruticosa Linn. and
Ludwigia parviflora Roxb. have not been studied

palynologically.
undertaken.

The material was collected from paddy fields
and the nearby arecas in the West Godavary
District of the Andhra Pradesh. The pollen
bearing material was suspended in glacial
acetic acid and acetolysed., a part of which is
chlorinated. Both acetolysed and chlorinated
pollen grains were mounied under the saime
coverslip 1n glycerine jelly.d

Hence the present study is

Jussieug repens LINN.

Pollen grains free and not united in tetrads,
triporate, angulaperturate, ora lalongate, sexine
thicker than nexine with a fine granular struc-
ture (Table I, Fig. 1).

Jussieua suffruticosa LiNN.

Pollen grains united in tetrads with a mean
diameter of 123x, Tetrads tetrahedral, with



