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Integrated Approach for the Management of Burrowing Nematode,
Radopholus similis in Arecanut based Cropping System
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ABSTRACT : A trial was laid out at CPCRI, Kasaragod, to study the effect of green manure alongwith phorate and
weem oil cake, singly and in combination, for the control of Radopholus similis infesting arecanut, banana and black
pepper. Phorate, @25g/plant, alone or in combination with neem cake @lkg/plant was effective in reducing the
nematode population on all the tested crops. Application of Glyricidia leaves @>5kg/plant also reduced the nematode

population significantly.
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In Kerala and Karnataka black pepper, cacao
and banana are the usual component cash crops in
arecanut based farming systems (Bavappa, 1978).
Eventhough cacao is free from nematode problems,
root-knot and burrowing nematodes are known to
infest heavily on black pepper and banana.
Sundararaju & Koshy (1991) reported that banana
and black pepper, grown as intercrops, favoured
multiplication of Radopholus similis in arecanut
based cropping system. Indiscriminate use of
nematicides is not a practical proposition in arecanut
based cropping systems because of residual toxicity
on the economic produce, especially when most of
the crops involved in the system are consumed
directly without further processing. Hence, it was
decided to develop an integrated nematode
management schedule involving minimum quantity
of nematicides incorporating organic amendments
for the control of the burrowing nematode in
arecanut based cropping system.

MATERIALS AND METHODS

Three field trials were laid out in a farmer’s
field at Majal, Maipady and Kasaragod in order to
study the effect of green manure, ifany, alongwith
phorate and neem oil cake singly and in
combinations with each other for the control of R.

similis in arecanut. banana and black pepper in
various combinations such as arecanut as monocrop,
arecanut+banana and arecanut+black pepper.

The arecanut monocrop experiment consisted
of 5 year old, 120 arecanut palms of local variety.
In the case of arecanut+black pepper combination,
120 arecanut palms ofthe local variety were selected
on the basins of which black pepper, variety
‘Karimunda’ were freshly planted.

One hundred and eighty bearing arecanut palms,
variety local, with uniform age, were selected for
the arecanut + banana experiment. The banana
plants, variety Kadali, were freshly planted in the

" arecanut+banana crop combination experiment.

There were 6 arecanut palms and 2 banana
plants per plot in arecanut+banana combination.

The treatments were the same for all the crops
involved in all 3 experiments. All the crops under
these experiments were given the normal
recommended dose of fertilisers.

There were 10 treatments each replicated 3
times.
Tl - Phorate @25g/palm

T2 - Phorate @50g/palm
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T3 - Neem cake @ Ikg/palm

T4 - Neem cake @Z2kg/palm

TS - Ghyricidia leaves @5kg/palm

To - "Phorate @25g + Neem cake
@ lkg/palm

T7 - Phorate @25g + Glyricidia leaves
@>5Skg/palm

T8 - Neein cake 1 kg + Glyricidia
teaves (@5kg/palm

T9 - Phorate @25g+ Neem cake @1kg
+ Glyricidia leaves @5kg/palm

Tio - Control without any applications

Pre-treatment root and soil samples were
collected and assessed for initial population of R.
similis by the modified Baermann funnel method.
The required quantity of phorate, neem cake and
Glyricidia leaves were applied as per schedule
every year twice (May and September). The post
treatment samples were collected from all the

treatments during September for 3 consecutive
years,

Soil samples were processed by Cobb’s sieving
and decanting method. Roots were cut into small
picces after indexing, mixed thoroughly and 3
aliquots of 10g each were collected from each
palm, stained in boiling acid fuchsin lactophenol
for 3 minutes, cleared and churned for 40 seconds
using awaring blender for population assessment.
Three aliquots of 5 ml each of this suspension were
drawn in counting dish and the nematode
population, in each sample, was assessed. The total
root population was based on the average of these
counts.
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RESULTS AND DISCUSSION

In the arecanut monocrop experiment, 25g
phorate/plant was most effective since this brought
down the nitial population of nematode 211/10
gramrootto 17/10 gram root after 2 years as against
untreated control. (Table 1). In the arecanut+banana
experiment, (Table 2) all treatments were effective
in reducing the nematode population in arecanut
root with most effective treatment being phorate
@25g+neemcake @ lkg/palm (from 215.8/10 gram
root to 8.2/10 gram root after 2 years) However in
banana root (arecanut+banana crop combination)
the most effective treatment was phorate @25g/
plant (Table 3).

Inthe present investigation, green leaves in the
form of Glyricidiawas used to control the population
of burrowing nematode. The results showed that
the 3 years of continuous application, twice in a
year, Glyricidia leaves alone, @S5Skg/plant, had
very good effect in bringing down R. similis
population on arecanut, banana and black pepper
roots. When Glyricidia was applied alongwith
phorate and neem cake, the effect was still better
(Table 4&5). Thus, application of Glyricidia leaves
(5Kg) singly or in combination, with low dose of
phorate, @25g or neem cake @1kg can control
plant parastic nematode population in the roots of
arecanut and banana.
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Table 1 : Effect of nematicide, neem cake and Glyricidia leaves alone and in combination for the control of Radopholus
similis on arecanut in the Arecanut Monocrop experiment.
{Mean of three replications)

R. similis population/ 10g root of arecanut

Initial population Post-ireatment population Final population
Treatments 1991 1992 1993 ) Mean
Phorate @ 25g/palm 4.5 (211.0) 8.5(71.7N 4.1(17.0) 9.0 (99.9)
Phorate & 50g/palm 14.4 (206.7) 8.6 (73.8) 4,7 (21.8) 9.2 (100.8)
Neeni cake @ | kg/palm 149 (221.5) 9.6 (91.7) 4.3 (18.8} 0.6 {110.7)
Neem cake @ 2kg/palm  14.8 (218.5) 87757 5.9 (35.0) 9.8 (109.7)
Glvricidia @ Skg/palm  14.6 (213.0) 8.9 (78.5) 5.4 (29.7) 9.6 (107.1)

Phorate (@ 25g + Neem

cake @ | kg/palm 14.9 (222.5) 8.5(71.7) 4.9 (24.2) 9.;1 (106.1}
Phorate @ 25g +

Glyricidia @ 5 kg/palm 14,3 (204.7) 8.1(65.3) 5.2 (26.8) 9.2 (98.9)
Neem cake @ 1 kg +

Glyricidia @ Skg/palm  14.9 (220.8) 9.4 (88.7) 5.0(25.3) 9.8(111.6)
Phorate @ 25g + Neem

cake @ 1 kg + Glyricidia

@ S kg/palm 14.5 (211.2) 9.9(98.3) 79(61.7) 10.8 (123.7)
Control 14.5 (210.5) 15.6 (244.5) 17.3 (297.7) 15.8 (250.9)
Mean 14.6 (214.0)  9.6(960) 65 (55.8)

CD for Treatment: 0.33; CD for year: 0.17;

CD for years at the same level of Treatment: .54; CD for Treatment at the same or diff. level of years: 0.55
Analysis is done after using the square root transformation { & )

where X is the nematode count. All CI)'s are on transformed values;

Figures in parenthesis are the original counts of nematodes
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Table 2 : Effect of nematicide, neem cake and Glyricidia leaves alone and in combination for the control of Radepholus
similis on arecanut root in the Arecanut + Banana crop combination.

(Mean of three replications)

R. similis population/10g root of arecanut

friti al population  Post-treatment population  Final population

Treatments 1991 1992 16093 Mean

Phorate @) 25g/palm 12,7 (160.7) 6.5 (42.2) 36 (13.0) 7.6 (71.9)
Phorate (@ 50g/palm 12.2  (149.5) 5.4 (29.2) 29 (8.7 6.9 (62.4)
Neemn cake @ | kg/palm 126 (160.0) 5.8 {33.5) 3.0 (8.8) 7.13 (67.4)
Neem cake (@ 2 kg/palm 134 (179.2) 6.3 {39.8) 32 (10.5) 7.6 (76.5)
Glyricidia @ 5 kg/palm 150  (225.0) 7.2 (52.2) 32 (10.3) 8.47 (95.8)

Phorate @ 25g + Neem

cake @ | kg/palm 147 (215.8) 5.6 (31.2) 2.9 (8.2) 7.7 (85.1)
7 Phorate (@ 25g + |

Ghyricidia @ S kg/palm 148 (2180 7.0 {48.8) 3.4 (11.5) 84 (92.8)

Neem cake @ 1 kg +

Glyricidia @ Skg/palm 135 (182.2) 7.4 (54.8) 38 (14.8) 8.2 (83.9)

Phorate @ 25g + Neem

cake @ 1 kg + Glyricidia

@ 5 kg/palm 139 (1923) 7.1 (51.0) 33 (11.2) 8.1 (84.8)
Control 144 (2067) 149  (221.5) 10.0 (255.0) 5.1 (227.7)
Mean 137 (188.9) 7.3 (60.4) 45 (35.2)

CD for Treatment: 0.52; CD for year: 0.24; :
CD for years at the same level of Treatment : 0.76; CD for Treatment at the same or diff, level of years: 0.81

Analysts is done after using the square root transformation ( \/x ), where X is the nematode count.
All CD’s are on transformed values.
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Table 3 : Effect of nematicide, neem cake and Glyricidia leaves alone and in combination for the control of Radopholus

similis on banana root in the Arecanut + Banana Crop combination.

(Mean of three replications)

R. similis population/10g root of banana.

Initial population  Post-treatment population  Final population
Treatments 1991 1993 Mean
Phorate @ 25g/palm 127 (162.2) 7.6 (57.5) 3.1 (9.3) 7.8 (76.3)
Phorate @ 50g/palm 132 (737 8.4 (70.5) 3.4 (11.8) 83 (85.3)
Neem cake @ | kg/palm 13.2 (174.2) 8.3 (69.2) 3.5 (12.0) 83 (85.1)
Neem cake @ 2 kg/palm 13.1 (172.5) 7.7 (59.0) 4.1 (17.0) 8.3 (82.8)
Glyricidia @ 5 kg/palm 13.1 (172.50) 8.2 (66.7) 5.1 (25.7) 88 (88.3)
Phorate @ 25g + Neem
cake @ | kg/paim 148  (219.2) 7.8 (60.7) 5.1 (26.2) 92 {102.0)
Phorate @ 25g +
Ghyricidia (@ 5 kg/palm 14.1 (200.0) 7.8 (61.2) 4.7 (22.7 3.9 {94.6)
Neem cake @ 1 kg +
Glvricidia @ 3 kg/palm 127 {161.3) 8.1 (65.3) 5.5 31.3) 8.8 (86.0)
Phorate @ 25g + Neem
cake @ | kg + Ghyricidia
@ 5 kg/palm 144  (207.3) 8.9 (78.8) 6.6 (43.3) 99 (109.8)
Control 138 (190.0) 14.9 (222.5) 16.2 (263.3) 50 (225.3)
Mean 13.5  (183.3) 8.8 &L 5.7 (46.3)

CD for Treatment: 0.56; CD for year: 0.29;

CD for years at the same level of Treatment: 0.91; CD for Treatment at the same or diff. level of years: 0.93

Analysis is done after using the square root transformation { \/; ), where X is the nematode count.

All CD’s are on transformed values.
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Table 4: Effect of nematicide, neem cake and Glyricidia leaves alone and in combination for the control of Radopholus
similis on arecanut in the Arecanut + Pepper Experiment.

{Mean of three replications)

R. similis population/10g toot of arecanut
Initial population  Post-treatment population  Final population

Treatments 1991 1992 1993 Mean

Phorate (@ 25g/palm 132 (174.7) 6.3 (43.0) 4.1 (17.2) 7.9 (78.3)
Phorate (@ 50g/palm 143 (205.0) 7.0 (55.0) 4.6 (22.0) 8.7 (94.0)
Neem cake @ | kg/palm  13.7  (189.5) 7.5 (61.2) 5.2 (27.5) 8.8 (92.7)
Neem cake @ 2 kg/palm  13.4  (180.3) 8.0 (66.2) 72 (53.8) 9.5 (100.1)
Glyricidia @ 5 kg/palm  14.2  (202.8) 8.0 (64.3) 6.8 {46.2) 9.7 (104.4)

Phorate (@ 25g + Neem

cake @ | kg/palm 141 (198.3) 7.7 (63.8) 3.0 {25.2) 9.0 {95.8)
Phorate @ 25g +

Glyricidia @ 5 kg/palm  13.7 (188.7) 8.4 (73.2) 6.5 (42.8) 9.6 (101.6)
Neem cake @ 1 kg +

Glyricidia @ 5 kg/palm 146 (213.2) 8.1 (67.8) 6.4 {40.7) 9.7 {107.2)
Phorate @ 25g + Neem

cake @ 1 kg + Glyricidia

@ 5 kg/palm 145 (209.8) 9.2 (85.2) 8.1 (66.0) 106  (120.3)
Control 146 (213.3) 157 (248.0) 17.1 (293.3) 158  (251.6)
Mean 141 (197.6) 8.6 (82.8) 7.1 (63.5)

CD for Treatment: 0.84; CD for year: 0.58
CD for years at the same level of Treatment: 1.82:CD for Treatment at the same or diff. level of years: 1.71

Analysis 1s done after using the square root transformation ( /x ), where x is the nematode count.
All CD’s are on transformed values.
Figures in parenthesis are the original counts of nematodes

Indian J. Nematol 31 (1): 26-33 (2001)



32 S. SUDHA AND P. SUNDARARAJU

Table 5 : Effect of nematicide, neem cake and Glyricidia leaves alone and m combination for the control of Radopholus
similis en pepper in the Arecanut + Pepper Experiment.

(Mean of three replications)

R. similis population/10g root of pepper
Initial population  Post-treatment population  Final population

Treatments 1991 1692 1993 Mean
Phorate @ 25g/palm 8.6 {73.7) 5.4 (29.2) 3.1 (9.5) 5.7 (37.4)
Phorate (@ 50g/palm 7.9 (63.2) 6.4 (40.8) 3.6 (13.2) 6.0 (39.1)
- Neem cake @ | kg/palm 9.0 (81.7) 5.9 (34.7) 3.8 (14,7) 6.3 (43.7)
Neem cake @ 2 kg/palm 103 (105.8) 7.0 (48.7) 4.9 (23.7) 7.4 (59.4)
Glyricidia @ 5 kg/palm 8.4 {69.8) 5.5 (30.0) 35 (12.3) 5.8 (37.4)

Phorate @ 25g + Neem

cake @ | kg/palm 9.0 (81.3}) 5.8 (34.0) 4.0 (16.3) 6.3 (43.9)
Phorate @ 25g +
Glyricidia @ 5 kg/palm 9.9 (99.0) 5.9 (35.3) 4.9 (24.2) 6.9 (52.8)

Neem cake @ 1 kg +
Glyricidia @ 5 kg/palm 9.5 (90.3) 6.7 (45.5) 3.9 {15.5) 6.7 (50.4)
Phorate @ 25g + Neem

cake @ 1 kg + Glyricidia

@ 5 kg/palm 97  (93.8) 5.9 (35.7) 4.8 (22.7) 68 (50.7)
Control 120 (147.8) 116  (133.8) 139 (1927) 125  (158.1)
Mean 94 (90.7) 6.6 (46.8) 5.0 (34.5)

CD for Treatment: 0.53; CD for year: 0.30 ‘
CD for years at the same level of Treatment: 0.95; CD for Treatment at the same or diff. level of years: 0.94

Analysis isglone after using the square root transformation ( fx ), where x is the nematode count.

All CD’s are on transformed values.
Figures in parenthesis are the original counts of nematodes
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