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Table 2. Weather data recorded during the experimental period (September 2012 — April

2013)
| Monﬂ;&ear Ten{p;r;irf (C) | Relative humidity (%) | Rainy | Rainfal
Min. Max. Min. Max. days (mm)
Sep-12 21.9 33.9 52.0 86.5 1 34.6
Oct-12 21.5 32.9 63.0 86.4 11 367.6
Nov-12 19.4 32.1 58.7 83.7 1 15
Dec-12 1if.S 32.0 55.0 83.5 1 16.9
Jan-13 16.1 Sy 42.7 81.5 NIL NIL
Feb-13 19.4 34.0 48.6 81.1 1 90.2
Mar-13 20.2 36.0 459 72.0 1 57.0
Apr-13 24.0 38.4 47.0 71.8 3 61.0
(Source: Meteorological Observatory, FC&RI, Mettupalayam)

3. Edaphic factors

The soil was found to be non-calcareous, red sandy loam (Typic Ustropept) and the
chemical and biological properties of the soil are given in Table 3.

Table 3. Chemical and biological properties of the soil

S, . Method
No Particulars Sugarcane Banana Fodder grass | adopted and
reference
I. Chemical properties
1| Soil pH 7.23 7.53 76 prifmeics
P e (Piper,1956)
Electrical Conductivity
2 conduct_i1vity 0.16 0.26 0.14 Bridge
(dSm™) (Jackson,1973)
. Alkaline
Ayallable permanganate
3 n|troge1n 248.70 235.60 277.33 method
(kg ha™) (Subbaiah and
- Asija, 1956)

| * .
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[ Available | i 1 omens |
4 phosphorus 13.16 13.80 11.47 ’ method
(kghay | | : | (Jackson 1973)
| Available ‘ Flame
5 potassium 287.70 326.90 321.00 | photometer
| (kgha') el
"Il Biological properties -
L"T Bacterial | 54.3x10°CFU's |  72.3x10° 38.3%10° Sl 3
' | population /g soil CFU's [ soil | CFU's/g soil S:gddgfat;f;n
~, | Fungal . F28"77105 | 35.@;10’5 '| 20.77105(;]FU’5 ot Tet
population s/gsoil | CFU's/gsoi A___g_fg'_,_d (Pramer and
: Actinomycetes |  46.8x10’ 42.3x10°CFU’s 58.0710 QZIFU'S Schmidt,1964)
i / i [ 0}
e population CFU's / g sail /g soil g soi
Il. EXPERIMENT DETAILS

The study was undertaken at wildlife prone agriculure field of Sirumugai range in

Coimbatore district located in Tamil Nadu.

Table 4. Experimental design

fDesign Randomized Block Design (RBD)
Treatment 8
No. of replication Three
Period of the study 8 Months

Agricultural Crops

Sugarcane, Banana, and Fodder grass

Targeted Animals

Elephant, Deer, and Wild Boar

Area of the field
L

One hectare of each crop
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Table 5. Treatment details

| SkNo. | Treatments ————
i T" ’\ Spraying of Herboliv*— (1 litre in 10 litres of water — 100/0) ) : .

T, | Drenching of Herboliv™ - (2 litres in 10 litres of water — 20%)

| |
| T; | Soil application of Herboliv* - (5 litres in 10 litres of water = 50%) 1‘
, T, |Spraying + Drenching of Herboliv'— (10 % spraying + 20 % drenching) ‘

Ts iSpraying + Soil Application of Herboliv' — (10 % spraying + S0 % soil
| application)

Ts | Drenching + Soil Application of Herboliv' — (20 % drenching + 50 % soil
| application)

Ty 2;Spraying + Drenching + Soil Application of Herboliv' = (10 % spray +

‘ 20 % drenching +50 % soil application)
Te l Control

3. Method and Frequency of application

1. Spraying — 7 days interval (The portable power sprayer was used to spray Herboliv"),
2. Drenching — 3 days interval (Gunny bags were used for drenching and placed at an interval
of 3m).

3. Soil application — monthly interval (The soil application was done by mixing with irrigated
water).

4. Recording of Observations
Method of observation

The study was conducted during September 2012 - April 2013 in the three fields
(Sugarcane, Banana, and Fodder grass) and the level of wild animal intrusion and percentage
of damage was observed. The data collection was done by using both direct and indirect
evidence, wherein the direct evidence indicates the visual observation. The indirect evidence
involves the observation of foot print, damage to crops and browsing of foliage.

L 4
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Plate 3. Materials used for the study
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Plate 4. Overview of study trials
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Elephant intrusion was found to be 17, 17 and 14 times during September, October and
November.

Among all the 8 treatments the damage by the Spotted deer was 41, 33, 26, from
September to November, respectively and the Wild boar damage to fodder grass was 18, 20
and 20 during the months of September, October and November respectively. The fodder
grass was completely devastated due to Elephant, Spotted deer and Wild boar.

2. Level of wild animal intrusion

Sugarcane field

The level of Elephant, Spotted deer and Wild boar intrusion in the Herboliv” treated
sugarcane field is given in Table 9. From the table it is understood that the level of Elephant
intrusion was found to be more in Ty (control) with 66.4 per cent followed by T (drenching) with
48.7 per cent, Tg (drenching + soil application) with 46per cent and T; (soil application) with
43.3 per cent., whereas it was 20 per cent in T7 (spraying + drenching + soil application). The
level of Elephant intrusion was found to be maximum in December(305) followed by
November(275).

The mean percentage of spotted deer intrusion was minimum in T; (spraying +
drenching + soil application) with 23.0 percent and maximum in Tgwith 56.2 per cent. The level

Among the different months during the experimental trial the level of Wild Boar intrusion

was found to be maximum in December followed by November and minimum in the month of
April.

Banana field

The level of Elephant, Spotted deer and Wild boar intrusion in the Herboliv* treated
banana field is depicted in Table 10. From the table it is understood that the level of Elephant
intrusion was found to be more in Tg (control) and maximum during the month of January.

Similarly, the level of Spotted deer intrusion was found to be more in Tg (control) with
61.2 per cent, and it was found to be maximum in the month of November followed by the

10
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Plate 5. Wild animals in the study area
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Plate 6. Spraying of Herboliv' in various experimental fields
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Plate 7. Drenching of Herboliv' in various experimental fields

E Drenching in fodder field
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months of October and December. T, (drenching) registered the next highest level of Spotted
deer intrusion with 58.1 per cent.

The level of Wild boar intrusion was found to be more in Ty (control) with 61.2 per cent,
and it was found to be maximum in the month of December. T; (drenching) and T, (drenching +
soil application) has recorded the next highest level of intrusion by Wild boar. Among the
different months during the experimental trial the level of Wild boar intrusion was found to be

maximum in December followed by November and it was minimum in the month of April.

Fodder grass field

The level of Elephant, Spotted deer and Wild boar intrusion in the Herboliv™ treated
fodder grass field is indicated in Table 11. The table shows that the fodder grass was existing
for a period of three months (September, October and November) only and by the end of
November it was completely foraged by Wild Elephant, Wild deer and wild boar. The level of
intrusion by Elephant, Spotted deer and Wild boar was found to be more in Tg (control),
followed by T and Te. The level of Elephant intrusion was 78.3% in Tg (Control) and was

found to be maximum in October followed by September and November.

The Spotted deer intrusion was found to be maximum(78.3%) in Tg (control), followed
by 75 % in Te ((20 % drenching + 50 % soil application).

The level of Wild boar intrusion was found to be maximum (75%) in T, (control),
followed by Ts (73.3% - control). Among the different months during the experimental trial the
level of Wild Boar intrusion was found to be maximum in November followed by October.

3. Degree of crop damage
Sugarcane field

Crop damage by wild animals in Herboliv” treated field was expressed in percentage
and depicted in Table 12. The table indicates that the crop damage due to Elephant, spotted
deer and wild boar was maximum in Tz (control). In contrast, the crop damage by Elephant
was low (5 %) in T, (spraying + drenching + soil application) and Ts (spraying + soil
application). From the abservations recorded during the different months the crop damage due

i
s
i
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Fodder grass field
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3 months old fodder grass
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able potassium

il
Ava The available potassium from the soil analysis revealeqd to be high in the all
— ane, banana and fodder grass) experimental sites h:
47,70 kg ha" in sugarcane field, 326 gq kg ha” banana field and 321 09 kg ha” in fodder
(855 field

soil pH

Electrical conductivity (EC)

From the Table 18 it could be understood that there was no s

the different treatments and Herboliv* was not influential in brin
Electrical conductivity ranged from 0.16 dgm-
Available nitrogen

gnificant variation among

ging much changes in EC.
to 0.17 dSm"™

The available nitrogen in the soil of Sugarcane field indicated that there was no
appreciable change between the various treatments (Table 18). However, T,

treatment
(spraying + drenching + soil application)

registered the maximum available nitrogen value of
251,83 kg ha” when compared to T, (248.7 kg ha™) whereas Ts (spraying + soil a

reatment registered a value of 249.38 kg ha™"
Available phosphorus

pplication)

The soil available phosphorus was not significantly influenced by the treatments (Table

18). The highest value of available phosphorus was observed in T,
drenching + soil application) with the value of 14.40 kg ha™
phosphorus was recorded in Ts control (13.16 kg ha™")

Available potassium

treatment (spraying +
» Whereas the lowest available

The statistical analysis for available potassium in soil revealed that the different
Yeatment has no significant effect due to the Herboliv* (Table 18). From the table it was found
that “ombination of the treatment (spraying + drenching + soil application) registered the

“q
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E Plate 10. Processing of microbial population study
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g + soil application) was 195.7 10° CFU's gram™' of soil. The bacterial population

(dre"Chm iv* had a significant
o vary significantly and the different treatment due to the Herboliv' had a sig

was found t
influence in banana field.
Fungal population

The soil fungal population when subjected to st
variation among the different treatments as indicated in Table 22. Among the treatmeths T-,
spraying + drenching + soil application) recorded the highest fungal population in
124.7 x 10° CFU’'s gram™ of soil when compared to the Tg

atistical analysis showed significant

treatment (
the soil registering a value of

(contr0|) with a least value of 41.0 x 10° CFU's gram™ of soil. Ts (spraying + soil application)

yreatment recorded a value of 97.3 x 10° CFU's gram™ of soil and Te (drenching + soil
) -1 :

application) recorded a significant lower value of 74.0 % 10° CFU's gram™' of soil when

compared to the combination of treatments.

Actinomycetes population

The effect of Herboliv® on Actinomycetes population of banana soil indicated an
appreciable change among the various treatments (Table 22). T7 treatment (spraying +
drenching + soil application) registered a highest population of 222.0 % 10° CFU's gram™ of
soil, followed by Ts (spraying + soil application) treatment with a value of 188.7 % 10°® CFU's
gram” of soil. A comparatively lesser population was recorded in Tg (drenching + soil
application) treatment (127.7 x 10° CFU's gram™ of soil) when compared to T7. The other
treatments registered values of 92.3 x 10° CFU’s gram™ of soil in Ty, 65.3 x 10° CFU's gram’™
of soil in T, 117.3 x 10° CFU's gram™ of soil in T3 and 101.3 x 10° CFU’s gram™ of soil in T4
when compared to the combination of treatments (T7).

4. Impact of Herboliv® on soil microbial population in fodder grass field
Bacterial population

The bacterial population status in fodder field when subjected to statistical analysis
showed highly significant variation among the different treatments (Table 23). T; treatment
(spraying + drenching + soil application) registered highest bacterial population in the soil with
a value of 217.0 x 10° CFU’s gram™ of soil when compared to Tg control (47.0 x 10° gram™' of

. soil) whereas Ts (spraying + soil application) treatment recorded a value of 166.0 x 10° CFU's

3y
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Plate 11. Microbial population status in Herbollv' treated soll
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The number of crop raid by wild animals (elephant, deer and wild boar) was
observed maximum in the treatment Ty (control) and minimal in the treatment T;
(spraying + drenching + sail application) in sugarcane field. In banana field, the elephant
crop raid was highest in Tg (7) and lowest in T (1) and a similar trend was observed
due to deer and wild boar. The highest number of crop raid by wild animals in the fodder
grass field was 51 in treatment Ty and due to the Herboliv* treatment the number of

crop raid was low in T7 (17) treatment.

The level of wild animal intrusion in sugarcane field (elephant, deer and wild
boar) was observed to be highest in treatment Tg (66.4%, 56.25 % and 55 % -control )
and lowest in treatment T (spraying + drenching + soil application) with a result of 20
%. 23 % and 20 %. In banana field, the level of intrusion due to elephant was maximum
in Ts (64.1 %) and minimum in T7 (40 %) and a similar pattern of crop raid was observed
due to deer and wild boar. The highest level of intrusion by wild animals in the fodder
grass field was 78.3 per cent, 78.3 per cent and 73.3 per cent respectively in treatment

Ts and due to the combination of Herboliv* treatment the number of crop raid was low in

T7 (40 %, 45 % and 53.3 %) treatment.

The degree of crop damage by wild animals (elephant, deer and wild boar) in
sugarcane field was observed to be maximum in treatment Tg (11.7 %, 9.1% and 5.8%)
and minimum in treatment T (spraying + drenching + soil application) with a result of 5
per cent, 0.5 per cent and 0.5 per cent. In banana field, the percentage of crop damage
was maximum in Tg (16.7 %, 10.9 % and 7.3 %) and minimum in T7 (5 %, 0.5 % and 0.5
%). A similar trend was observed due to deer and wild boar damage. The highest

degree of crop damage by wild animals in the fodder grass field was 35 per cent, 14 per

23
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similar trend of result was observed in fodder grass field with reference to soil chemical
properties

Microbial population in Herboliv® treated agriculture field has shown highest
pacterial population in sugarcane field, banana field and fodder grass field with values
of 360.7 x10°gram™of soil, 301.7 x10°gram™of soil and 217.0 x10%gram™of soil
respectively in T; treatment and lowest bacterial population was recorded in Tg
treatment. The fungal population in sugarcane was maximum in T, treatment due to
Herboliv® with value of §6.0 x10°gram™of soil and minimum in Tg (23.7 x10°gram'of
soil), likewise in banana and fodder field a similar trend in fungal population was
observed. Among the three Herboliv® treated field, banana field has registered a
maximum actinomycetes population of 222.0 X1039ram“of soil followed by sugarcane
field (210.0 x10°gram™of soil) and fodder grass field (184.0 x103%gramof soil) in T7
treatment and the lowest actinomycetes population was recorded in Tg treatment with

values of 64.0 x10°gram™of soil, 57.7 x10° gram™of soil and 47.3 x10°gram™"of soil

respectively in fodder grass field, sugarcane field and banana field.

The study results help to conclude that different mode of application of Herboliv"
treatment namely spraying, drenching and soil application has not helped to prevent
wild animal intrusion in the treated agriculture field. Crop raid by wild animals and their
eventual intrusion into the treated agriculture fields has also been observed. It is
important to note that the wild animals made physical crop damage and has not
consumed the crop in the Herboliv™ treated fields. Hence, it can be concluded that
Herboliv* can act as an antifeedant for wild animals but it cannot act as a repellent to

Prevent wild animal intrusion into the agriculture crops. It is observed that Herboliv*® has

Yo
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