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RESUMEN

Akhtar, M. y I. Mahmood. 1994. Poblaciones de nematodos y crecimiento de tomate en suelos en-
mendados con compostas de estiercol vacuno, urea, sulfato de amonio y productos a base de neem.
Nematrépica 24:169-173.

La incorporcién de compostas a base de estiérol bovino, urea, sulfato de amonio y los productos
a base de neem “Achook” y el “Nimin” recubierto de urea a suelos agricolas, resultaron en mayor au-
mento de nematodos de vida libre y menor aumento de los fitoparasitos, aunado a un mejor creci-
miento del tomate (Lycopersicon esculentumMill.). Todos los tratamientos significativamente redujeron
el nimero de nematodos fitoparasitos; pero los tratamientos con Achook y Nimin recubierto de urea
fueron los que produjeron las mayores reducciones. Los pesos secos y humedos del follaje fueron in-
ducidos en todos los tratamientos.

Palabras clave: estiércol de bovino, biopesticida, fertilizador inorganico, neem, nematodos fitoparasi-

tos, urea.

Soil amendment with organic waste
materials has been recognized as a means
to suppress plant-parasitic nematode pop-
ulations (2,4,12,19). Use of organic wastes
can improve the physical, chemical, and
microbial characteristics of soil and
increase crop yield (13,14,20). Free-living
nematodes accelerate the decomposition
of organic soil amendments (1) and
increase the mineralization of nitrogen
and phosphorus (9). Following the addi-
tion of organic and inorganic fertilizers to
soil, populations of microbivorous nema-
todes can increase rapidly (6,11), and den-
sities of plant-parasitic nematodes may
decline (7,10,21). Rodriguez-Kabana et al.
(17) concluded that the efficacy of organic
additives depends on their chemical com-
position and the type of micro-organisms
which develop during degradation. Free-
living nematodes directly increase
amounts of nitrate-nitrogen in soil and
thus have an important role in decomposi-
tion of organic matter and recycling of
plant nutrients (9). Organic amendments

may thus supply plant nutrients which
result in crop-yield improvement. The
objective of this experiment was to evalu-
ate the effect of composted cattle manure,
urea, ammonium sulfate and two neem-
based products on tomato growth and
populations of free-living and plant-para-
sitic nematodes.

An experiment was conducted in a
field that had been under cultivation for
several years. The soil was a sandy loam
with a pH of 8.3 and organic matter less
than 1.0%. The field was divided into 80
plots (2 x 3 m) separated by 0.5 m wide
alleys. The field was disced twice before
addition of the soil amendments.

Plots were treated separately with com-
posted cattle manure (110 kg N/ha), urea
(110 kg N/ha), ammonium sulfate (110 kg
N/ha), Achook® (5 kg/110 kg N urea/ha)
or Nimin® (1 kg/110 kg N urea/ha)
(Achook® and Nimin® are neem-based
products of Godrej Agrovet Ltd., Bombay,
India). Achook is a neem-based biopesti-
cide containing 2800 ppm neem com-
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pounds including azadirachtin, azadi-
radione, nimbicinol, and epinimbocinol.
Nimin is an urea-coating agent containing
“neem triterpenes”’, which helps to
improve the efficiency of N fertilizer utili-
zation by the crop (3). Additional treat-
ments included doubling and tripling the
above rate of the soil amendments.
Untreated plots were included and did not
receive soil amendments or fertilizer. All
treatments were applied immediately
before transplanting except the com-
posted cattle manure treatment which was
added 2 weeks prior to transplanting 15-
day-old seedlings of ‘Pusa Ruby’ tomato
(Lycopersicon esculentum Mill.). Forty seed-
lings were transplanted into each plot. The
experimental design was a randomized
complete block with 5 replications of each
treatment including untreated plots.

Proper care, weeding, and watering
were performed as needed. Ninety days
after transplanting, tomato plants were
harvested and fresh and dry foliar weights
and heights were recorded. Dry weights
were determined by placing the plants in
an oven for three hours at 60°C.

Soil samples consisting of 16-20 cores
were collected 3 days before treatment and
the next day after harvest to 20-25 cm deep
from the center of each plot using a stan-
dard 2.5-cm-diam cylindrical probe. Cores
were composited and a 100-cm® aliquant
was used for nematode extraction. Popula-
tions of free-living and plant-parasitic nem-
atodes were extracted from the soil by
Cobb’s sieving and decanting method fol-
lowed by the Baermann funnel technique
(8).

Free-living and plant-parasitic nema-
todes (Meloidogyne incognita (Kofoid &
White) Chitwood, Hoplolaimus indicus Sher,
Helicotylenchus indicus Siddiqi, Rotylenchu-
lus reniformis Lindford and Oliveira, Tylen-
chus filiformis (Bastion) were counted
separately. Root-galling by Meloidogyne

incognita was rated on the 0-5 scale of
Sasser et al. (18). Fisher’s least significant
differences A(FLSD) were calculated (P <
0.05) on all data collected.

The addition of composted manure,
urea, or ammonium sulfate significantly
reduced the total number of plant-para-
sitic nematodes, reduced root-galling on
tomato and increased numbers of free-liv-
ing nematodes (Table 1). However, the
greatest reduction in plant-parasitic nema-
tode population and lowest development
of root galling was observed with the
Achook treatment followed by Nimin treat-
ment, while composted manure was found
to be the least effective. Populations of
free-living nematodes were most stimu-
lated by the incorporation of ammonium
sulfate, followed by Nimin®, composted
manure, and urea alone. Increased doses
of the treatments were found effective in
further reducing the populations of plant-
parasitic nematodes. All treatments result-
ed in increased dry and fresh weights
(excluding fruit weights) and height of
tomato plants over the nontreated control.
Foliar weight of plants treated with Achook
was increased three-fold over the control.
Plant height was generally similar to plant
weight, but treatment effects were less evi-
dent.

Anderson et al. (5) showed a positive
correlation between nitrogen mineraliza-
tion and activity of freeliving nematodes.
Opperman et al. (15) also noted that
ammonia nitrogen concentrations were
enhanced immediately after the addition
of cattle manure and resulted in a synchro-
nous increase in bacterivorous nematode
populations. Inorganic fertilizers contain-
ing ammonia nitrogen or formulations
releasing this form of nitrogen in the soil
can suppress nematode populations (16).
In this study, urea was effective in suppress-
ing the plant-parasitic nematodes when
applied at 110 kg N/ha. The neem-based



171

NEMATROPICA Vol. 24, No. 2, 1994

‘pSuams oidin = g “pBuans s[quop = Xg ‘ey/N €aIn
39 001/39 1 ve urwiN pue ey /N ean 8 (11/SY G 1e Yooydy pue ey /N SY [ 1€ SIejs WNIUOWWE IO ‘B3N ‘dInuewt apied parsodwod yiSusns sfdurs = X1,
"G-() JO 9Teds & UO pajel sem Sur[eS1001 {I0s (WD ()] WOI PAIIBIXS SI9M SIPOIBWIN|
's27e01[do 2A JO UBIWIL © SIB BIR(],

a4 8¢ 8¢ 10 86 8L1 - (60°05d) as 14
999 7'8¢ 8'6 0'¢ 0L9¢8 094 - (foniuod) pareanun)
9¥6 §'¥8 8'LT 80° 0838 01636 X¢
768 708 L91 01 00¥% 610 Xé
G'98 0°GL 961 g1 4L 0841 X1 B2I[) PAABOD GUIWIN
L'00T ¥°06 781 $0 008 0501 X¢
796 L'L8 LI 80 81¢ 006 Xs
9'06 008 L91 01 (4§ 089 XI 100UYdY
%L 108 191 ¢l 60¥ IARS X¢
L'0L 094 G'GL 81 LL9 0461 Xa
0%9 00 R 41 S 918 961 X1 Slegyns Wniuowwy
998 v YL 91 G6$ 0S¥ 1 X¢
0'e8 499 §'eL 0¢ 089 GET1 Xs
9°LL €09 el 8¢ a8L 096 X1 ']
q'68 LLL L91 01 0L¥ 0813 Xg
9'%8 G'0L ¢ql 81 689 0861 ).
808 g'q9 g¢l G'¢ 0.8 0931 X1 smueur 3[11ed pasodwon
() ) ) Soporewau onisered (S9pojewau

wySyuey  1ySromjooys ysaxg IySomiooys Aixq  Sures jooy 4uerd yo -oN Bunar-e915 yo oN ey JUSWPUSWE 10§

 STUSWIPUSUIE [10S 1M Pajean siuefd ojewol Jo 1ySiay pue 1ySom jJ00ys pue ‘Sur[eS-1001 ‘SI9qUINU IPOIEWIU UO S)USWPUIWE [I0S JO 1995 ‘T J[qeL



172

products Achook and Nimin were effective
under the conditions of this test. Akhtar
and Alam (2,3) also observed that neem
oil cakes, leaves and oil were effective in
reducing plant-parasitic nematode popula-
tions. Further work on efficacy and eco-
nomics, however, will be needed:. on these
products.
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