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Abstract: Being nutritionally rich, short-horned grasshoppers (acridids) can be used to produce high quality
feed for livestock industries. For a sustainable supply to the feed manufacturing companies a huge acridid
biomass should be obtained at a regular basis. For this purpose acridid farming is going to be essential. But for
a successful farming their optimum density per unit space should be obtained. Keeping this in mind the space
requirement for mass rearing of two multivoltine grasshopper species i.e. Oxya fuscovittata and Spathosternum
prasiniferum prasiniferum were taken under consideration. The experimental jars having 10X10X25 cm  space3

were  used  as  unit area.  Results  revealed that for mass culture, the density level 15 for O. fuscovittata and
25  for  S.  pr.  prasiniferum  per unit  space  are  most  suitable  without  any  mortality.  Density  level 25 for
O. fuscovittata  and  35  for  S.  pr.  prasiniferum are good for mass rearing as in these cases mortality rate is
very  less  (i.e.  12%  and  15.43%  respectively). It was concluded that being smaller in size, more numbers of
S. pr. prasiniferum could be kept per unit area compared to O. fuscovittata.
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INTRODUCTION et al. estimated that acridids i.e. locusts and grasshoppers

Most  developing  countries  are  facing  difficulties good quality feed for livestock [5, 6]. Ramos-Elorduy
of  acute  shortage  of animal protein that adversely reported  that  protein  content  of grasshopper varies
affects the protein intake level of the country’s population from 52.1% to 77.1% [7, 8]. Moreover Wang et al.
and results malnutrition. So enhancement of these formulated high protein diets with the acridid Acrida
livestock  industries are becoming essential day by day. cineria  and  proved that it is an acceptable feed for
But livestock industries are facing difficulty to obtain broiler without any adverse effect on weight gain, feed
sufficient amount of feed due to sharp rise in their price. intake or gain: feed ratio [9].
Generally feed  accounts  for  more  than  60%  of  the Despite farming potentiality, the use of acridids as a
total cost of raising farm animals [1]. Shortage of the food source for a wide variety of livestock animals
conventional feedstuffs like maize and soybean is information on any effort to establish acridid farm is
occasioned by the competition between man and lacking. It is quite clear that a huge biomass of acridids
livestock  for these feed sources [2]. Hence there  is a produced in farms could supply the feed producing
need to look for an alternative, nonconventional and companies with sufficient raw materials to manufacture
economic, protein rich, natural feed source that are not low cost feed for the livestock that will  ultimately
competed for by man. Such replacement may include enhance  livestock  production  worldwide.
insects that can ultimately serve as protein sources for To obtain a high yield of acridid biomass, its optimum
human. In this regard Ramos-Elorduy et al. cultured density should be found out. Most of the previous works
Tenebrio  molitor and used it in formulated feed for did not produce any data on density related to only unit
broiler  chicken  [3].  In  a  similar  work mormon cricket area but focused on other parameters, such as length,
was successfully used as feedstuff for poultry by observation time etc. [11]. Hence finding out maximum
Nakagaki  et  al.  [4].  DeFoliart et al. and Ramos-Elorduy acridid  density  suitable  for  rearing  to  produce  a  huge

have a high nutritional value and can be used to formulate
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biomass is essential. Maximum acridid density with least In order to feed the insects, sufficient amount of Cynodon
mortality under laboratory condition in a unit area will dactylon L.Pers (one of their natural foods). was offered
enhance acridid mass culture by increasing their to both the species ad libitum in a 100 ml conical flask.
production rate. Opening of the jar was covered with nylon net. The entire

Keeping these views in mind  the  present study experiment was run only for 25 days to avoid their normal
deals with  two multivoltine  acridids: Oxya fuscovittata death as well as mortality percentage error, as their
(Marschall) and Spathosternum prasiniferum average adult lifespan is 30 to 35 days. During the
prasiniferum (Walker). Here an attempt has been made to experiment, dead individuals were removed from each jar
determine the required space for mass culture through at every morning (10 am). This day to day data were
mortality test. recorded and the mortality percentage per density level

MATERIALS AND METHODS

Rearing under Laboratory Condition: Acridid instars of Five replicates were carried out for each set. Two way
interest were collected from nearby agricultural fields and analysis of variance (ANOVA) was carried out to show
grasslands of Santiniketan (23°39’N, 87°42’E), India by whether there is any significant differences between
sweeping method using insect net of 30 cm diameter. species, between numbers and whether the interaction
They were reared in the insectariums of the Dept. of between species and numbers have significant effect on
Zoology, Entomology Research Unit, Visva-Bharati mortality using S-PLUS. ANOVA values are summarized
University, adopting the strategies proposed by Ewen in Table 2.
and Hinks [4] until they reached zero day adult stage.
These zero day adult insects were then kept in transparent RESULT AND DISCUSSION
experimental jars (10x10x25 cm ) under laboratory3

conditions at 32±1°C temperature, 70-80% relative In    case    of    initial    three    individual   density
humidity and 11L/13D photoperiod as growth rate and levels  (i.e.  A,   B,   C)   no   mortality   was   observed  for
egg hatching was found to be optimum in this condition. O.  fuscovittata.  However  12%  mortality was observed
In each jar different number of adults was kept. For both in  set  D;  and  at  this  density  level  mortality
the  species  2:3 (male: female) sex  ratio  was  maintained percentage  was  comparatively lower than the
per  jar.  Thus  different  jars  with  5 individuals (set-A), subsequent  density  levels.  The   mortality  rate
10 individuals (set-B), 15 individuals (set-C), 25 increased  gradually  and  significantly  (p<0.05) along
individuals (set-D), 35 individuals (set-E), 45 individuals with  the  increased  density  (Table  2). Maximum
(set-F), 55 individuals (set-G), 65 individuals (set-H), 75 mortality was observed in set K (81.89%) that contained
individuals (set-I), 85 individuals (set-J), 95 individuals 95 individuals (Table 1).
(set-K) were prepared. For each of these 11 kinds of sets, Sp.pr.pr followed a similar trend. But in that case
5 replications were taken. The floor of each jar was filled mortality was observed in set E onwards that showed the
with fine, sterilized sand of about 3-4” thickness and few least mortality of about 15.43% compared to the other
drops  of  water were sprinkled regularly to  keep it  moist. density levels. Here also maximum mortality was observed

were calculated.

Statistical Analysis: Data are presented as mean±SD.

Table 1: Average death rate and mortality percentage of two species
Average death / set Average mortality (%)

Individual number -------------------------------------------------------- ----------------------------------------------------------------
(Replication×Density level) O. fuscovittata Sp.pr.pr O. fuscovittata Sp.pr.pr
5×5(set A) 0±0 0±0 0 0
5×10(set B) 0±0 0±0 0 0
5×15(set C) 0±0 0±0 0 0
5×25(set D) 3±0.71 0±0 12 0
5×35(set E) 12.8±1.3 5.4±0.55 36.57 15.43
5×45(set F) 21.2±1.3 17.2±0.45 47.11 38.22
5×55(set G) 37.6±1.82 29.2±1.92 68.36 53.09
5×65(set H) 45.2±2.28 37.2±1.48 69.54 57.23
5×75(set I) 56.2±1.48 44.2±1.92 74.93 58.93
5×85(set J) 67.6±0.8 53.2±2.39 79.53 62.59
5×95(set K) 77.8±1.92 61±1.58 81.89 64.21
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Table 2. Analysis of Variance Table
Df Sum of Sq Mean Sq F Value Pr (F)

Species 1 12.978 12.9782 1009.009 0
Number 10 1101.369 110.1369 8562.755 0
Species:Number 10 7.645 0.7645 59.436 0
Residuals 88 1.132 0.0129
Note: From the above ANOVA table it can be seen that the F value of species and number interaction (59.436) is much higher than the tabulated value (2.58)
for 10 and 88 degrees of freedom. So it can be inferred that the interaction of number and species have significant effect. Moreover, the F value of the variation
due to species is observed as 1009.009, which is much higher than the tabulated F value (253.3). So it can be easily inferred that the mortality percentage
of two species are totally different. All tabulated values are for 0.05 level of significance

in the set K (Table 1). This significant increase of minimal physical space and have potential for massive
mortality along with higher density levels was evident production. These results highly support the idea of
may be due to an increase of intraspecific competition for establishment of acridid farms. This may provide job
food, shelter and mate choice and sometimes their restless opportunity for the rural unemployed. Acridid farm will
behavior. Though the mortality rate increased gradually continuously supply highly nutritive but low cost feed for
in both cases but percentage of mortality per density level the poultry, fish and shrimp industry and make them
was always greater in case of O.  fuscovittata  (Table  1). viable and attractive. Ultimately sufficient animal protein
It was assumed that this  variation  occurred  because of will be available to the common populace.
its greater volume of body.
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