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Note on the nitrification-inhibitors in the seeds, bark and
leaves of Pongamia glabra Vent.
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Pongamia glabra Vent. contains a
number of physiologically active com-
pounds (mostly furano-flavonoids), and
several workers have attempted to find
a remunerative outlet for them
(Seshadri, 1953). Singh (1966) attributed
the utility of its seed-cake in improving
soil fertility to its nitrification-inhibitory
properties. These properties were there-
fore, studied in the extracts of seeds,
bark and leaves of the tree-

Defatted seeds were extracted with
hot ethanol. The solvent was removed
and the extract without further purifica-
tion was taken up for study. Fresh bark
of the tree was ground and extracted
with a 40 : 60 (V/V) mixture of petro-
leum ether-acetone and the extract was
used similarly. The leaves were dried,
ground and used as such.

Sandy clay-loam soil from the farm
of the Institute (characteristics in
Table 1), ground and sieved through a
2-mm sieve, was used for the laboratory
incubation studies along with ammonium
sulphate and urea as nitrogen sources to
supply 200 ppm of ammoniacal nitrogen.
In 500-ml beakers 200 g of the soil was
incubated, in 2 replications, at 1/3
water-holding c:épacity at room tempera-
ture (30+ 2°C). Water solutions of
fertilizers were applied and the test
inhibitors (except leaves) added at 5, 10,
20 and 30% concentrations of NH, N.
The leaves were tested at 309% level
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Tab!e. 1. Soil characteristic

Characteristics Value
pH (1:2.5) 7.7
Total N (%) 0.07
Ammoniacal N (ppm) 4.4
Nitrate N (ppm) 9.0
Nitrite N (ppm) Traces

Electrical conductivity

(1:2.5) (millimhos/cm

at 25°) 1.6
Water-holding

capacity (%) 38.4
Mechanical analysis (%)

Sand 61.0

Silt 15.0

Clay 24.0
Textural class sandy clay-loam
Organic carbon (%) 0.60
Cation exchange capacity

(meq/100 g soil) 11.6
Available N (kg/ha) 24.4
Available P:0s (kg/ha) 62.3
Available K20 (kg/ha) 353.0

only. Representative soil samples (10 g
each) were drawn at intervals of 15, 30,
45, 60 and 75 days. They were extracted
with Morgan’s extractant (CH,COONa-
CH,COOH, pH 4.8; Prasad, 1968) and
analysed colorimetrically for ammonia-
cal, nitrite and nitrate N. Ammoniacal
N was determined by modified Nessleri-
zation method, avoiding precipitation
(Schuffelen et al., 1961) and nitrite and
nitrate were determined by the method
of Prince (1945).

The results (Table 2) reveal that the
alcohol extract of the seeds has maximum
effect on the conservation of ammoniacal
N, followed by the bark extract. The
leaves as such showed no inhibitory
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Table 2. Production of ammoniacal, nitrite and nitrate N (ppm, oven-dry basis) in soil incubated with test inhibitors

Test inhibitor

Ammoniacal N (ppm) at days

Nitrite N (ppm) at days

Nitrate N (ppm) at days

Particulars | Hay | 15 30 45 60 75 |15 30 45 6 75 | 15 30 45 60 75
Ammonium sulphate
Seed extract 0 11060 6280 2070 2090 1790 Tr. Tr. Tr. —-  — 2050 4540 90.60 12220 145.00
5 11590 5670 29.40 2270 1550 058 Tr. Tr. —  — 1850 4660 8810 11040 147.90
10 13040 6280 3050 2020 1790 117 Tr. Tr. — — 1020 45.00 86.60 101.30 147.00
20 165.60 137.90 5010 38.50 1830 1.63 058 Tr. —  -— 7.60 1450 80.00 90.00 14500
30 183.00 13710 60.20 47.20 2140 234 100 Tr. —  — 540 1450 4520 81.60 145.00
Bark extract 0 11240 6290 3000 2280 1700 Tr. 0125 Tr. —  — 2040 4550 9100 11970 145.50
5 12880 64.90 3550 2090 1550 117 Tr, Tr. —  — 1800 40.00 9140 12020 147.20
10 13230 6830 4080 3150 1550 1.64 025 Tr. -  — 12.80 3920 8070 101.00 146.90
20 164.60 12830 5070 3520 1740 117 050 Tr. —  — 1020 1380 5540 99.80 14550
30 17060 12850 75.10 40.10 1800 058 055 0125 — — 830 13.20 40.00 8630 144.80
Leaves 0 10000 60.80 3040 2190 1670 0125 Tr. Tr. —  — 2040 4580 9100 12030 145.50
30 9470 6340 39.10 2880 2000 110 058 030 Tr. — 2140 4090 8150 117.40 144.60
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Table 2. (Continued)

Test inhibitor

Ammoniacal N (ppm) at days

Nitrite N (ppm) at days

Nitrate N (ppm) at days

Particulars |5 Ngay | 15 30 45 60 75 |15 30 45 60 75 | 15 30 45 60 75
Urea

Seed extract 0 8550 59.00 3100 1980 970 028 Tr. Tr. — — 17.90 50.00 88.80 123.90 142.80
5 12600 4050 3050 1590 680 058 Tr. Tr. — - 800 60.00 8930 125.00 144.00
10 138.80 7680 4070 19.80 9.40 058 Tr. Tr. — — 680 4130 7530 12270 140.00
20 14590 76.80 5120 2090 11.00 2.34 050 Tr. —  — 600 40.00 46.00 110.90 146.30
30 14370 10000 6230 2280 9.00 117 058 Tr. 0125 — 530 2070 43.80 11030 141.80

Bark extract 0 8440 5580 3L30 19.80 9.60 058 Tr. Tr. —  — 1820 4640 8870 123.50 143.75
5 12680 59.10 3670 1980 680 117 0025 Tr. —  — 1050 42.80 88.00 12290 144.30
10 12730 6280 4090 2090 970 234 025 Tr. —  — 920 4100 88.00 121.60 142.70
20 13880 6840 5170 2270 1130 330 055 Tr. —  — 800 4020 47.20 12000 14550
30 14350 8040 6050 2270 1170 330 050 Tr. — — 570 30.80 4220 11940 135.60

Leaves 0 85.60 5600 3100 19.40 1100 050 Tr. — —  — 1890 46.00 8830 126.00 143.40
30 8640 60.80 3870 25.00 1770 1.00 085 025 —  — 2040 43.40 82.60 124.10 145.50

Tr = Traces; — Not detectable.
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effect, Similar results were obtained with
both ammonium sulphate and urea. The
increased dose of test material did not
proportionately increase inhibition but
enhanced the persistence of.ammoniacal
N. The alcohol extract of the seeds was
effective up to 60 days depending upon
the concentration used. The lack of
nitrite accumulation in any of the
treatments indicates that the materials
do not inhibit the conversion of nitrite
to nitrate and specifically inhibit
ammonia-oxidizing bacteria.

At 15 days, nitrate production was
minimum; it increased gradually till all
the ammonium was utilized. The sup-
pression was more at higher doses of
the extracts but the increased effect was
not proportionate to the concentration.
The increase in nitrate production with
time indicates that the test inhibitors
were effective up to a period, depending
upon their nature and concentration.

The results indicate that the compo-
nents of the alcohol extract of seeds
may be usefully exploited in increasing
the efficiency of ammoniacal fertilizers.
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