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EFFECT OF NEEM CAKE ON THE POPULATION AND NITROGEN FIXING ACTIVITY OF
BLUE.GREEN ALGAE IN FLOODED SOIL

. WATANABE, B, P. R. SUBUDHI axp T, AZIZ
Soil Microbiology Department, International Rice Research Institute, Los Bafios, Laguna, Philippines

ABSTRACT

Neem cake stimulated the growth of blue-green algae in flooded soil possibly by depressing
the activity of grazers, and enhanced photodependent N,-fixation. Neem cake lessened the depress-
ing action of ammonium to fhe population of blue-green algae and photodependent Ne-fixation,
These effects were first observed in the greenhouse, and a similar trend was found in the field.

INTRODUCTION

NSECT repellent action of neem cake (deoiled,
crushed seed kernel of neem Azadirachta indica)

has been ¢stablished because of the presence of terpe-

noid substances like Azazdirachtin. Reports indicate
that neem cake reduces the loss of N-fertilizers by
inhibiting the population of nitrifiers which are the
mrin cause of N loss due to nitrification of NH,-N
in the flooded soil'™®, Neem cake, when blended
with urea, increases the uptake of N, P and K45 and
enhances the yield of rice®s’. Reports also state that
the growilh of blue-green algae (BGA) is promoted
by the application of insecticide carbofuran, possibly
by killing small animals or grazers that eat BGA and
make the water turbid®, Because neem cake has an

insecticidal effect, it may also promote the growth of

BGA and photodependent No~fixation In flooded soil,
The present investigation deals with the effects of neem
cake on BGA and their nitrogen fixation.

MATERIALS AND METHODS

A chemical analysis of the well ground neem cake
sample was: 22% moistare, 10-6% ash, 11-6% crude
protein, 4-9% crude fat, 1-5% K, 0-39% Mg, 0-33%
Ca, 0°15% Fe, and 0-004% Zn.

Experiments were conducted in 4 replicattons in the
greenhouse in beakers, and in 3 replications in the
field. Greenhouse experimertts were : control, 57 kg
neem cake/lia, 60 kg N/ha 4 57 kg neem cake/ha and
60 kg N (ammonrium sulphate)/ha +- 114 kg neem cake
on surfacc arcz basis. The ficld {reatments were:
controt, 114 kg neem cake/ha, 120 kg N/ha, 120 kg
N/ba + 134 kg neem cake/ha and 120 kg N 4 671!
ncem eiljha, TFresh scil (250 gm) was taken it each
of the 250 ml pyrex beakers. Fertilizers and ncem
cakes were mixed thoroughly in ithe surface soil up
to 3cm depih, Tor the field experiment, plot sizes
were 3m X 41, transplanted with 16-day-old seed-
lings of IRI917-3-17, with 20cm X 20¢m spacing,
Fertilizers ard necem cake were mixed thoroughly up
to 20 cm depth one day before transplanting.  Wates
[evel was maintained at 3cm every day,

To determine phototrophic acetylene reduction
activity (ARA), 7 core samples (1'9 ¢m diameter)
with 3 cm depth soil along with the surface water were
collected from each plot. The tubes were put in poly-
ethylene bags (30cm X 23cm) with a rubber septa
and sealed. Afier evacuation, a known volume of ajr
with 1094 acetylene was injected and incubated in the
Phytotron. at 40 klux and 25°C for 1 hour, then the
¢thylete was analyzed by gas chromatography. For
ARA in beakers, the entire beakers were placed into
Plestic bags and treated the same way as ARA deter-
miration from the field using the core samples.

BGA field counts were made from the soil core
sample which was used to determire ARA. But, for
the algal counts from the beakers, four core samples
with 1 em depth soil were collected from each beaker
and passed through a 1 mm sicve. Ten fold dilutions
were made and inoculated in the media of Allen and
Arnon® then grown wnder 200 lux for 2 weeks. Fresh
weights of algal biomass from control and neem cake
treated plots also were takent to assess BGA growth
m the field. Alpal biomass was determired by taking
its fresh weight in 400 c® area wsing a metal frame
of that size. Ten such areas were selected sandomly
from each plot to get ant average value.

RESULTS AND DISCUSSION

Experiments 1t the beakers (Table I) show that
reem cahe increascd the pepulation of BGA over the
corttrol, particularly at 25 and 35 days. At 15 days,
the population in ammonium treated beakers was
depressed, followed by gradual increase. Neem cake
niticlly appeared to lessen the depressing eflect of
ammonium ritrogen, Table 1T shows the changes of
ARA under light, The neem cake treatment
irereased Ny fixation in non-nitrogen treated beakers
and maintained high activity aficr 24 days, when the
activity 1 the control declined. ARA under dark
was dess. The addition of ammonium  depressed
photodependent Ny fixation in the Roodwater acd at
the soll surface, The activity  was gr¢411411y
regained,
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Efoct of neem coke on blue-green algal population
(fn beakers w:‘n‘: soff from IRRI, block 900)

I

Lm; pnumber of cells, gm? dry soil

| .

Mean + stapdard deviation (4) replicates
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algae, BGA developed in the control and in the neem
cake treated plots. At the 9th week after transplant-
ing, 2 of the 3 rteem cake treated plots had algal bio-
mass higher than 2-5 torts fresh weight/hia, while 2
of the 3 control plots recorded algal biomass less than
100 kg fresh weight/ha. Thereafter, algal biomass

Trestment/ha ————— ~——— Increased in both the cortrol and neem treated plots.
Davs after applicaticn Algal biomass was glways higher in neem cake treated
—_— 3 plots than in the cuntrol plots of the same blocks.
15 25 3 .
- ~ — The ARA In neem cake treated plots was slightly higher
Control 3924015 4'313:0:02 429018 (hay that of the control plots at the 12th and 15th
57 kg Neem ) weeks (Table 1V).
cake . 4‘233'1-0'075 :35:}%3?: :33%33; Although the field experiment did not show stimu-
60 kg N 3-10+0-1 + lating effects of neem cake so markedly as the beaker
6*351743, NN"F experiment, a similar trend in the beaker was observed
kg Neem in the field. In the paddy field, the development of
cake 3-86+0:07 4:53%0-05 4-70+0-13 BGA was probably determined by wuprknown or
60 kg N+114 kg 610015 4314005 4-7540-13 Uncontrolled factors.
_ Neem cake 3:76% e The stimulating effect of neem cake to photo-
* N as ammonium sulphate. dependent N, fixation was never studied.
TabLe 1

Effect of neem cake an Ny-fixation in soil (experiment conducted in beakers with soil from IRRI field, block 900)

——

Log of x mole CoHy4 - hr1. m?

W el Y n

op— o N ey

Treatmaent/ha Days a.t'ter application
B i e e
10 17 24 31 45
Coritrol 0-7440:09  2-52+0:17  2-7340-16  1-54+0-11  0-93.40-26
57 kg NC 1-6910-15 2-964:0-13 3:04 £0+1 309 +0-02 2-59 1055
N* 0-35+0-27 0-874:0-11 2:19 1004 2+70 £0-11 2+63+0-78
N4 57T kg NC 0:7030-29 257 £0+12 2:94-10-15 2-70 1007 2+ 47 40-35
N + 114 kg NC 0-15+0- 13 2:29+0-1 241 +0.09 2:81 1013 2.7914-0-16
*N =60kg N or 285ke ammamum sulphate. NC = Neem cake. T
The addition of neem cake also lessened the depressing TapLe 1L

action of amrnonium to photodependent N, fixation
antil 24 days. The decline of photodependent N, fixa-~
tion in control beakers at about 30 days was visually
accompanied by the decline of algal scum which was
comaposed of Anabaena celis. Algal cells were actively
Jigested by ostracods, while in the neem freated
beakers, the digestion and tie activity of ostracods were
less intense and started only at about 40 days.

Experiments using another soil from the Inter-
national Rice Research Institute (IRRI) field (Table 111)
showed the stimulating effect of neem cake to N,
fixation particularly during the early incubation,
although the effect was not so marked as the previous
experiment (Table I1). The effect of neem cake was
not clear it ammonium treated beakers,

Heavy rain in the field experiment retarded algal
growth by the 5th week after transplanting. After
the development of diatoms and filamentous green

Effect of neem cake on N.-fixation in soil (experiment
conducted in beakers with soil from IRRI field, upper
MN;

Log of umole C,H, . hr . m-2

—

Treatment/ha ) Days after application
20 40 50

Control 161 30-69 2-11+£0-14 2-4610-16
N* 1:'424-0-06 1:48:10:10 1-3910-04
114 kg N

Neem cake 2:3040-12 2-3810°12 2:444-0-1%
228 kg Neemn

cake 2:18:0-08 2-5010-21 2-42310-23
N + 114 kg

Neem cake 1:°56+0-03 1-60+0-05 1-39-10-03

A

*N =120 kg N or 571 kg ammonium sulphate,

]
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Taste IV
Effect of neem cake on nitrogen fixation in field (IRRI
rice field, upper MN)

———

-

Log of pm(}].EC2H4 het m?

—

e

il E————— p— m———rr i ——

Treatment/ha Weelks after transplaating
9 12 15

Control 1-67+0-13 1:63+0-25 1-1710-30
114 kg Neem

cake 1-8040-25 2-0540-34 2104024
N* 1-4510-13 1-5340-06 1:3910-17
N 4 114 kg

Neem caks 1:60£0-1  1:58%0-05 1-77x0-34
N 4671

Neem oil 1:50 1007 1-581+0-03 1-2440-04

"N — 120 kg N or 571 kg ammonium sulphate.

Neem cake may exert its action to BGA specifically
and non-specifically, The depression of grazers of
BGA is the specific'action. The neem cake may have
a non-specific effect as other organic: matter such as
rice crop residues. The organic matter immobilizes
amnlonium, absorbs O, and releases CO,, and provides
physical support for BGA. These effects are all
favourable to the growth of BGA. The growth of
Anabaena in liguid culture in the laboratory was
peither inhivited nor stimated by the levil of neem

cake applied In the pot.

It i3 suspected that specific action-depression of the
grazers 18 mcere importanrt, because the amount applied
is Jess than those gererally given by crop
residues.
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ABSTRACT

Neurosecretory (N,S)) cclls of the ventral ganglia of the female cockroach, Periplareta ameri-
cana, have been examined following supplemental feedirg with 1 95 gamma amirobutyric acid (GABA).
Karyometry of the n.s. cells and aralysis of secretory materiol reveal their erhanced activity in 1st
and 3rd thoracic, and in 1sf, 2nd and 4th abdomiral galia. This activity coincides with charges
in lissue protein, glycogen and phospholipid, In the ovary, glycogen aerd phosphelipid cortopts
increase.  In the fat body, whig protcin concentrittion is lowured, glycogen contert is incredased,

INTRODUCTION

GAMMA aminobutyric (GABA) acid is of great
inferest 1n  the nervous tissue of vertchratest.

Jnjection of GABA in the third ventricle of male rats

promotes the release of luteinizing hormone, GABA
probably controls the discharge of hypothalamic
lutierizing hormone releasing fictoi® In the honey
bee brain, Leglutamic acid decarbovylase is inhibited
Dy high congentration of GABA which in turn gan b



