
American-Eurasian J. Agric. & Environ. Sci., 7 (6): 671-675, 2010
ISSN 1818-6769
© IDOSI Publications, 2010

Corresponding Author: Parimalendu Haldar, Department of Zoology, Entomology Research Unit, 
Visva-Bharati University, Santiniketan, West Bengal, India

671

Nutrient Analysis of Grasshopper Manure for Soil Fertility Enhancement

Mousumi Das, Arijit Ganguly and Parimalendu Haldar

Department of Zoology, Entomology Research Unit, 
Visva-Bharati University, Santiniketan, West Bengal, India

Abstract: Human beings are greatly indebted to certain insects, which supply useful products, including their
excreta that may be used as manure for agricultural practices. Reliable estimation of nutrients in grasshopper
excreta  is  required  to formulate alternative low cost organic acridid manure for sustaining crop production.
The present study was conducted to investigate sample reliable nutrient analysis from the excreta of different
grasshopper  species.  Samples  were  analyzed  for  total  nitrogen  (N), phosphorus (P) and potassium (K).
From the  results  it  was  observed  that  in  C. tra. trachypterus nitrogen content was highest and phosphorus
content   was   lowest.    Potassium   and   phosphorus   percentage   were   highest   in   T.   varicornis   and
A. exaltata, respectively. N, P and K content of T.varicornis, O. abruptus, D. Venusta, A. exaltata and T. indica
were relatively higher. Results showed N, P and K percentages of acridid species of interest were nearly in the
similar range with some commonly used animal manure. It is concluded that different N, P, K valued manure can
be prepared by mixing different amount of excreta of different species depending on soil quality and crop type.
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INTRODUCTION expensive for the low-income, small-scale farmers. Organic

Animals  are  relatively  inefficient in their utilization fertilizers. They release nutrients rather slowly and
of N, P and K from feed, with more than 50% of them steadily over a longer period and also improve the soil
commonly passing through the feces [1, 2]. These fertility status by activating the soil microbial biomass
nutrients may end up in the manure. As the numbers of [3,4]. Organic manure application sustains cropping
livestock industries are increasing day by day to combat system  through better nutrient recycling and
malnutrition, recently a problem has been arisen which is improvement of the physical attributes of soil [5].
associated with managing the huge amount of manure However, soil nutrients  are  being  depleted  due   to
from pastoral animals to small-scale and large-scale rapid   utilization  by  agriculture.  That’s  why  today’s
livestock industry. In this context application of these main focus by agriculturalists is to return back the
livestock manure on crop lands is the most common and nutrients to the soil to maintain its physicochemical
efficient method of handling them. In fact before the properties. Hence research attention shifted towards the
advent of easily handled inorganic fertilizers, the nutrients use of animal waste for supplying nutrients to crops.
contained in manure were valued and efforts were made to These wastes such as droppings of poultry, cattle and
utilize these nutrients by returning them to the land. So goat pose disposal and environmental problem [6,7].
livestock manure has been recognized for millennia as a However, recent  studies   showed   that  livestock
readily available resource of the nutrients and minerals manure are effective for enhancing yield and nutrient
essential for good crop growth. status of vegetables and grain crops [7,8,9]. MoyinJesn

On  the  other  hand  crop  production  is  being and  Ojeniyi  [10] studied effects of animal manure on
reduced at present mainly due to low soil fertility. yield of okra (Abelmoschus esculentum) and opined that
Chemical fertilizers are harmful to the physical and it is a good source of all crop nutrients including the major
chemical conditions of the soil. Injudicious use of and micro nutrients. But N, P and K generally are the
chemical fertilizers may lead to the deterioration of the nutrients with greatest values because they decrease or
crop producing power of soil. Moreover, the inorganic eliminate the need for and thus the expense of commercial
fertilizers are usually not available and are always rather fertilizers.

manures can be used as an alternative for the inorganic
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In this regard the fecal matter of short-horn limited plant species were offered to them as fecal matter
grasshoppers  may  supply  some new information on
these efforts. Some previous works suggested that single
pair of Oxya fuscovittata (a short-horned grasshopper)
can produce  in  a  year  about  1980105.85  individuals
[11]. Friedrich Wilhelmi [12] reported that the amount of
fecal matter excreted by a single grasshopper was
96mg/day. The amount of feces excreted, giving three
different food plants Paprides nitidus, Sigaus australis
and Brachaspis nivalis by female Alpine Grasshopper
were 0.0085gm/individual/12h, 0.0108 gm/individual/12h
and 0.0088 gm/individual/12h respectively and by male
were 0.0027gm/individual/12h, 0.0028 gm/individual/12h
and 0.0042 gm/individual/12h, respectively, [13]. It was
recorded that another grasshopper H. banian consumed
an average of 1,500 mg, 1,144 mg and 880 mg C. dactylon,
O.sativa, C. Kyllingia/day, with 181mg, 154mg and 127mg
feces production /day, respectively [14].

So in an established grasshopper farm tons of
grasshopper  fecal  matter  can  be  produced  annually.
But this waste is not popular as  an  organic  fertilizer,
unlike chicken dung, which is more readily available.
Keeping these views in mind the present study aims to
determine the contents of nitrogen (N), phosphorus (P)
and potassium (K) in some grasshopper excreta, a yet
unpopular resource to utilize it as possible soil manure.

MATERIALS AND METHODS

Grasshoppers of interest i.e. Dittopternis venusta
(Walker), Acrida exaltata (Walker), Truxalis indica
(Bolivar), Chrotogonus trachypterus trachypterus
(Blanchard), Oedaleus abruptus (Thunberg),
Gastrimargus africanus orientalis (Saussure),
Aulacobothrus luteipes (Walker) and Tylotropidius
varicornis (Walker) were collected from nearby
agricultural fields and grasslands of Santiniketan
(23°39’N, 87°42’E), India by sweeping method using
insect net of 30 cm diameter. In order to obtain fecal matter
each  group  was  reared individually in the insectariums
of the Dept. of Zoology, Entomology Research Unit,
Visva-Bharati University, adopting the strategies
proposed by Ewen and Hinks [15] under laboratory
conditions  with  temperature  ranging  from   30  ±  2°C,
70-80% relative humidity and 11L/13D photoperiod as
growth  rate  and egg hatching was found to be optimum
in  this  condition.  For  all the species 2:3 (male: female)
sex ratio was maintained. Grasshoppers are usually
polyphagus, however for the present  experiment  strictly

composition depends on what the animals are fed. So to
feed the insects, sufficient amount of their mostly
preferred natural foods [16] was offered to all the species
ad  libitum  in  a  100  ml conical flask. Fresh green leaves
of   Artocarpus   heterophyllus   (Lam.)   was   offered   to
T. varicornis and Cyanodon dactylon L. Pers. to the
others. Fecal matter from individual groups was collected
separately. They were briefly (24 hrs) sun dried and later
oven-dried at about 70-80°C for 48 hrs. They were then
ground into a powdery form and each stored in a clean
dry bottle ready for chemical analysis. All the prepared
samples were  subjected  to  chemical analyses for total
N, P and K content using standard procedures as
described  by  AOAC [17]. Nitrogen content was
estimated by Kjeldahl method using Micro Kjeltech
Apparatus. Potassium was determined by flame emission
spectrophotometry using lan way flame photometer[17].
Phosphorus was determined by the vanado-molybdate
calorimetric method. The result of chemical analyses of
grasshopper excreta is given in Fig 1, 2 and 3. 

Statistical Analysis: Data are presented as mean ±SD.
Five replicates were carried out for each set. One way
analysis of variance (ANOVA) and Duncans’ multiple
range tests were carried out to compare the values
between different acridid species using Microsoft Excel
2000 software.

RESULTS

The results in Fig. 1 showed that nitrogen content
was significantly (P<0.05) higher in C.tra. trachypterus
than in D. Venusesta. In T. varicornis,  O.  abruptus  and
A. exaltata nitrogen percentages were more or less equal
and moderate. In G. afr. orientalis and A. luteipes lesser
amount were found.

Fig. 2 illustrated that the total potassium varied from
1.30  to  2.36%.  Potassium  percentage  was  the  highest
in T. varicornis (P<0.05). Significantly lowest (P<0.05)
percentage was observed in A. luteipes, A. exaltata and
C. tra. Trachypterus showed a lower potassium value,
whereas T. indica and D. Venusesta gave moderately low
amount.

Fig. 3 illustrated that the phosphorus percentage was
significantly (P<0.05) highest in A. exaltata and lowest in
C.  tra.  Trachypterus  (P<0.05).  Phosphorus  content of
A. luteipes T. indica and O. abruptus showed similar
result, whereas phosphorus percentage of D. Venusesta
was moderately low.
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Fig. 1: Nitrogen content (%) of some Indian grasshoppers
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Fig. 2: Potassium content (%) of some Indian grasshoppers
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Fig. 3: Phosphorus content (%) of some Indian grasshoppers
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From the results it was observed that all N, P and K with  sheep/goat  and  A.  lutipes  with  beef  steer,  horse.
contents  of  T.  varicornis,  O.  abruptus,  D.  Venusesta, In D. venusta and Swine phosphorus content was mostly
T. indica and A. exaltata were higher. N, P, K contents of equal and T. varicornis, A. exaltata, G. afr. orientalis are
the species was greatly variable from each other. In C. tra. comparable to chicken in phosphorus contents. But
trachypterus nitrogen percentage was the highest, potassium content in all the grasshopper species was
whereas   phosphorus    percentage    was     the   lowest. slightly higher than the samples analyzed by Anon. N, P,
In T. varicornis potassium was the highest and nitrogen K percentages of grasshopper species were nearly in the
content was moderately low. similar range with the commonly used animal manure. The

DISCUSSION fertilizer characteristics (i.e. N, P, K contents). Data also

Raw  manure  is  an  excellent resource for organic have a high potential to introduce an organic animal
crop  production.  It  supplies  nutrients  and organic manure that could be the nutrient sources for soil fertility.
matter,  stimulating  the biological processes in the soil So different N, P, K valued manure can be prepared by
that help to build soil fertility. The manure nutrients of mixing different amount  of  fecal  matter  of different
most concern in the environment are nitrogen, potassium species depending on soil quality and crop type. So, the
and phosphorus. As these three are the nutrients most application of compost grasshopper manure to farmland
often added to the soil as fertilizer for crop production. will be an economically and environmentally sustainable
Anon [18] analyzed N, P and K values of some common mechanism for increasing crop production, while
animal manure that are generally used as a substitute for providing a waste management service for the
organic compost. He estimated fertilizer value (i.e. N, P grasshopper farming. Nutrient of  grasshopper  manure
and K) of dairy cow, beef steer, horse, swine, sheep/goat, can  replace  commercial fertilizers, so grasshopper manure
rabbit and chicken manure. According to his results both will be an excellent soil amendment capable of increasing
nitrogen and phosphorus content was highest in rabbit soil quality. 
manure (0.4 and 1.4%, respectively). Nitrogen percentage It can be concluded that by establishing grasshopper
was quite good in sheep/goat (1.44%) and then in chicken farms using only sufficient amount of their food plants
(1%) manure. In beef steer and horse manure, the and maintaining optimum grasshopper density, an
percentages were similar (0.73 and 0.7%, respectively). exponential growth and huge amount of grasshopper
Low amount of nitrogen was found in dairy cow (0.57%) excreta may be obtained that may provide low cost protein
and swine (0.49%) manure. Phosphorus percentage was supplement to the livestock and alternative soil manure.
moderate in chicken (0.8%) manure and then in This may provide job opportunity for the rural
sheep/goat (0.5%) and beef steer (0.48%) manure. Dairy unemployed. Acridid farm will continuously supply
cow and horse manure contain low percentage of highly nutritive but low cost poultry, fish and shrimp feed
phosphorus (0.23 and 0.25%, respectively). Potassium and an alternative organic soil manure and make them
percentage in the manure of sheep/goat (1.21%) was the viable and attractive. Ultimately grasshopper manure will
highest, followed by horse (0.77%), dairy cow (0.62%), be available to the common grain producers as alternative
rabbit (0.6%), beef steer (0.55%) and swine (0.47%). The soil amendment that has some obvious advantages
least amount of potassium content was found in chicken including lower cost, good source of N, P and K, local
(0.39%). availability that may have ability to enhance soil

The present data revealed that nitrogen content of characteristics.
grasshopper manure ranged from 0.89 to 3.32%; whereas
phosphorus and potassium varied from 0.11 to 0.85% and ACKNOWLEDGEMENT
1.30 to 2.36 %, respectively. 

Percent  nitrogen  content  of  D.  venusta  manure Authors are thankful to the Head of the Department
was nearly equal to that of rabbit. Whereas, A. exaltata, of Zoology, Visva-Bharati University, Santiniketan for
O. abruptus, T. varicornis and G. afr. orientalis manure providing necessary laboratory facilities and the Director,
showed similar nitrogen content, when compared to Zoological Survey of India, Kolkata for identification of
chicken. This kind of similarity was observed in T. indica the acridid species. 

maximum potential value of any manure depends on its

indicated  that  grasshopper  manure  from  acridid  farm
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