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Figure 3. Pepper before (a), during (b) and a�er drying (c) by heat pump drying
(a) (b) (c)

CONCLUSIONS
�e heat pump drying regime suitable for red pepper 
production was: drying temperature at 350C, relative 
humidity 40%, wind speed of 3 mps and drying 
time in 36 hours. the moisture content of products 
were less than 12.5%, black pepper ratio was 27.5%, 
color and sensory quality of products were very 
good. Besides, the treatment of raw materials with 
hot water at 900C in 1 minute was able to increase 
product quality and keep the color of product better 
and shorten drying time. 
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INFLUENCE OF ABIOTIC FACTORS ON MESOFAUNA IN GUAVA 
(Psidium Guajava) ECOSYSTEM IN BENGALURU, KARNATAKA, INDIA
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Abstract
Abiotic factors viz., atmospheric temperature, relative humidity, sunshine hours, rainfall, soil temperature and moisture 
play a crucial role in the development and sustainability of the soil mesofaunal population. An experiment was carried 
out in Guava (Psidium guajava L.) ecosystem from October, 2015 to September, 2016. Soil and litter samples were 
drawn and mesofauna were extracted at fortnightly interval. �e results indicated that contribution of abiotic factors 
on the abundance of Collembola, cryptostigmatids, other Acari, mesostigmatids and other invertebrates of guava 
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litter were 81.3, 81.2, 74.1, 62.5 and 39.4 per cent, respectively. However, the in�uence of in situ soil moisture on litter 
cryptostigmatids abundance was 49 per cent. It also indicated with a unit change would lead to an increase of 0.836 units 
of cryptostigmatids. �e in�uence of in situ soil temperature on litter mesostigmatids abundance was 39.8 per cent. 
An unit change in in situ soil temperature would lead to decrease in 0.754 units of mesostigmatids. In situ soil moisture 
on litter other Acari was 21 per cent and a unit change would lead to increase in 1.167 units. In situ soil moisture on 
the abundance of litter Collembola was up to 54.5 per cent. Further, it also indicated with a unit change in in situ soil 
moisture would lead to increase in 0.865 units of Collembola. �e contribution of abiotic factors on the abundance 
of other Acari, cryptostigmatids, mesostigmatids, other invertebrates and Collembola of guava soil were 63.9, 61.4, 
58.8, 58.3 and 39.2 per cent, respectively. However, the in�uence of minimum temperature and in situ soil moisture on 
soil mesostigmatids abundance was 43.2 per cent. However, 0.688 and 0.198 units of reduction in abundance of soil 
mesostigmatids were noticed due to an unit change in minimum temperature and in situ soil moisture.
Keywords: Abiotic factors, Psidium guajava L., abundance, mesofauna, litter, soil

INTRODUCTION
Climatic factors play an important role in the soil 
and litter dwelling mesofauna. Many so�-bodied 
animals such as enchytraeids and collembolans 
are sensitive to desiccation during dry conditions 
(Verhoef and Witteveen, 1980). Rainfall and soil 
moisture are the major factors in�uencing the pattern 
of temporal variations in the abundance of most of 
the micro-arthropod groups. �e population density 
of soil Acarian of Himalayan ecosystem reached the 
maximum level in March, the spring season when the 
organic carbon was maximum level (Bhattacharya 
and Bhattacharya, 1987). Mahajan and Singh (1981) 
also recorded higher collembolan populations 
during the monsoon months (July - September) 
when soil moisture was high and soil temperature 
was low. Further, declining trend was observed 
during summer months (April - May) with high 
soil temperature and low moisture content in arable 
�elds. Precipitation was signi�cantly correlated with 
Collembola (Palacios et al., 2007). Reddy et al. (2015) 
also reported maximum atmospheric temperature, 
soil temperature and in situ soil temperature showed 
signi�cant negative correlation with soil mesofauna. 
Maximum and minimum relative humidity and 
soil moisture had a signi�cant positive correlation. 
�e in�uence of abiotic factors on the abundance 
of soil mesofauna were up to 44 per cent. However, 
the investigation revealed that soil fauna were 
predominant during rainy season (July to December) 
with a peak population in the month of October in 
Soybean ecosystem. �e present experiment was 
aimed to study the in�uence of abiotic factors on 
mesofauna in Guava ecosystem.

MATERIALS AND METHODS
�e experiment was carried out at the University of 
Agricultural Sciences, GKVK, Bengaluru, Karnataka, 
India in Guava (Psidium guajava L.) ecosystem. Soil 
and litter samples were collected at fortnightly interval 

in three places from October, 2015 to September, 
2016. �e samples were collected using the circular 
core sampler measuring 12 cm diameter and 10 cm 
height. �e core sampler was placed on the soil surface 
and pressed downwards and turned in a clockwise 
direction to a depth of 10 cm. A known quantity of 
soil sample units (400g/soil) was collected. Similarly, 
100 g of litter sample was also collected before taking 
soil samples. �e mesofauna were extracted from the 
soil samples using Rothamsted modi�ed McFadyen 
high gradient funnel apparatus in the soil biology 
laboratory. Soil samples were placed carefully along 
with the labels in the canisters. �e electric bulbs 
(25 W) �xed at the top on the ba�e board served as 
the source of light and heat energy. �e apparatus 
was run for 48 hours. �e invertebrates including 
earthworms passing through 2 ˟ 2 mm sieve of the 
sample holder were collected in vials containing 70% 
ethyl alcohol �xed to the lower end of the funnel. A 
stereo binocular microscope (35 X magni�cation) was 
used for sorting out the extracted soil invertebrates. 
�e soil mesofaunal composition in terms of number 
was recorded for each sampling time.
- Climatic condition: �e prevailing climate was 
tropical monsoon with the bimodal type of rainfall 
in the year. �e meteorological observations that 
prevailed during the study period from October, 2015 
to September, 2016 were recorded.
- Soil temperature: Soil temperature was recorded by 
inserting a soil thermometer (Taylor NSF) into the 
soil to a depth of 5 cm at the time of each sampling 
period in each plot. 
- Soil moisture: Soil was collected in stainless steel 
moisture can in each plot for estimation of soil 
moisture at the time of each soil sampling. Fresh 
weight was recorded using electronic balance. �en it 
was dried in a hot air oven at 800C in the laboratory. 
A�er 48 hours, dry weight of the soil samples was 
recorded. �e moisture percentage was calculated 
using the following formula.
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Moisture content (%) =
Fresh weight (g) – Dry weight (g)

Dry weight (g)
 ˟  100

Statistical procedure: SPSS 16 package was used for 
analyzing the data. �e correlation coe�cients were 
worked out by adopting multiple correlation analysis 
to �nd out the relationship between the abundance of 

mesofauna population and weather parameters.

RESULTS AND DISCUSSION
Distribution of mesofauna varied at di�erent interval 
based on the abiotic factors and moisture content in 
the litter and soil of guava ecosystem are presented 
here under

Table 1. Correlation between mesofauna and abiotic factors in guava litter

Particulars Max 
temp.

Min
temp.

Max 
RH

Min 
RH

Sunshine 
hours

Total 
rainfall

Min 
soil 

temp.

Max 
soil 

temp.

In situ 
soil 

moisture

In situ 
soil 

temp.
Cryptostigmata –0.392 0.014 0.575** 0.511* 0.166 0.556** –0.257 –0.427* 0.700** 0.028
Mesostigmata -0.509* –0.555** 0.399 0.298 –0.254 0.025 -0.515* -0.504* 0.186 –0.631**

Other Acari -0.188 0.109 0.457* 0.294 0.287 0.381 -0.044 -0.262 0.459* 0.213
Collembola -0.591** –0.074 0.679** 0.653** –0.074 0.483* -0.476* -0.593** 0.738** –0.306
Other 
invertebrates -0.227 –0.212 0.242 0.195 –0.002 0.203 -0.199 -0.231 -0.058 –0.24

Notes: *: Correlation is signi�cant at the 0.05 level (2-tailed); **: correlation is signi�cant at the 0.01 level (2-tailed); 
RH: atmospheric relative humidity; Temp.: temperature.

Table 2. Regression equation between mesofauna and abiotic factors in guava litter

Particulars Regression equation R2 Value

Cryptostigmata Y = –82.542 + 3.804X1 – 0.162X2 + 0.470X3 – 0.200X4 – 0.506X5 + 0.804X6 – 
0.878X7 – 2.649X8 + 0.531X9 + 1.067X10

0.812

Mesostigmata Y= –108.961 + 1.251X1 – 1.528X2 +1.342X3 – 0.032X4 – 0.457X5 + 0.405X6 + 
0.414X7 – 0.012X8 – 0.316X9 – 0.464X10

0.625

Other Acari Y = –441.768 + 8.711X1 – 1.561X2 + 3.461X3 – 0.561X4 – 0.382X5 + 0.212X6 + 
0.139X7 – 5.793X8 + 0.763X9 + 2.691X10

0.741

Collembola Y= –21.989 + 2.646X1 + 1.017X2 + 0.235X3 – 0.220X4 – 0.626X5 + 0.945X6 – 
1.1485X7 – 1.818X8 + 0.370X9 + 0.193X10

0.813

Other inverte-
brates

Y = –316.447 + 5.676X1 – 2.833X2 + 3.049X3 + 0.228X4 – 1.092X5 + 1.583X6 – 
0.333X7 – 0.788X8– 1.379X9 – 0.567X10

0.394

Notes: a = constant; X1 = maximum temperature; X2 = minimum temperature; X3 = maximum relative humidity; 
X4 = minimum relative humidity; X5 = sunshine hours; X6 = total rainfall; X7 = minimum soil temperature; 
X8 = maximum soil temperature; X9 = in situ soil moisture; X10 = in situ soil temperature

Figure 1. Stepwise regression analysis showing the signi�cant abiotic variables 
against Cryptostigmata, Mesostigmata, other Acari and Collembola
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Table 3. Correlation between mesofauna and abiotic factors in guava soil

Particulars Max. 
temp.

Min. 
temp.

Max. 
RH

Min. 
RH

Sunshine 
hours

Total 
rainfall

Min. 
soil 

temp.

Max. 
soil 

temp.

In situ 
soil 

moisture

In situ 
soil 

temp.
Cryptostigmata -0.016 0.21 0.206 0.112 -0.10 0.244 0.145 -0.071 0.284 -0.034
Mesostigmata -0.077 -0.531* -0.146 -0.253 -0.03 -0.149 -0.206 -0.111 -0.302 -0.405
Other Acari -0.062 0.021 0.247 0.009 0.057 0.064 0.053 -0.156 0.346 0.003
Collembola -0.205 0.16 0.356 0.237 0.234 0.289 -0.084 -0.198 0.181 0.075
Other inverte-
brates 0.199 0.255 0.038 -0.101 0.243 0.137 0.326 0.106 -0.23 0.201

Notes: *: Correlation is signi�cant at the 0.05 level (2-tailed); **: correlation is signi�cant at the 0.01 level (2-tailed); 
RH: atmospheric relative humidity; Temp.: temperature.

Table 4. Regression equation between mesofauna and abiotic factors in guava soil

Particulars Regression equation R2 Value

Cryptostigmata Y = –39.234 + 1.026X1 – 0.075X2 + 0.375X3 – 0.166X4 – 0.385X5 + 0.490X6 + 
1.095X7 – 1.088X8 – 0.004X9 – 0.109X10

0.614

Mesostigmata Y = 52.053 – 0.836X1 – 0.387X2 – 0.053X3 – 0.283X4 – 0.124X5 + 0.276X6 + 
0.490X7 – 0.152X8 – 0.236X9 – 0.099X10

0.588

Other Acari Y = –183.091 + 1.746X1 – 0.822X2 + 2.241X3 – 1.297X4 – 0.337X5 – 0.171X6 + 
4.612X7 – 4.535X8 + 0.844X9 + 1.028X10

0.639

Collembola Y = 153.153 – 7.190X1 + 2.580X2 – 0.127X3 – 1.179X4 + 0.072X5 + 0.160X6 + 
1.953X7 + 0.032X8 – 0.163X9 + 0.994X10

0.392

Other inverte-
brates

Y = –205.243 + 3.315X1 – 0.800X2 + 1.743X3 - 0.064X4 – 0.227X5 + 0.292X6 + 
1.691X7 – 1.874X8 – 0.574X9 – 0.079X10

0.583

Notes: a = constant; X1 = maximum temperature; X2 = minimum temperature; X3 = maximum relative humidity; 
X4 = minimum relative humidity; X5 = sunshine hours; X6 = total rainfall; X7 = minimum soil temperature; 
X8 = maximum soil temperature; X9 = in situ soil moisture; X10 = in situ soil temperature.

Figure 2. Stepwise regression analysis showing the signi�cant abiotic variable against Mesostigmata

Signi�cant relationship existed between the abundance 
of mesofauna and abiotic factors. Maximum 
air temperature (–0.509 and –0.591) showed 
signi�cant negative correlation with Mesostigmata 
and Collembola. Minimum air temperature 
(–0.555) showed signi�cant negative relation with 
Mesostigmata. Maximum relative humidity (0.575, 

0.457 and 0.679) showed signi�cant positive with 
Cryptostigmata, other Acari and Collembola. 
Minimum relative humidity (0.511 and 0.679) showed 
signi�cant positive correlation with Cryptostigmata 
and Collembola. Total rainfall (0.556 and 0.483) 
showed signi�cant positive with Cryptostigmata 
and Collembola. Minimum soil temperature 
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(–0.515 and –0.476) showed signi�cant correlation 
with Mesostigmata and Collembola. Whereas, 
Cryptostigmata, Mesostigmata and Collembola were 
negatively correlated with maximum soil temperature 
(–0.427, –0.504 and –0.593). In situ soil moisture 
(0.700, 0.459 and 0.738) showed signi�cant positive 
correlation with Cryptostigmata, other Acari and 
Collembola. In situ soil temperature (–0.631) showed 
signi�cant negative correlation with Mesostigmata 
in litter samples (Table 1). �e contribution of 
abiotic factors on the abundance of Collembola, 
cryptostigmatids, other Acari, mesostigmatids and 
other invertebrates of guava litter was 81.3, 81.2, 
74.1, 62.5 and 39.4 per cent, respectively (Table 2). 
However, the in�uence of in situ soil moisture on litter 
cryptostigmatids abundance was 49 per cent. It also 
indicated with an unit change would lead to increase 
of 0.836 units of cryptostigmatids. �e in�uence 
of in situ soil temperature on litter mesostigmatids 
abundance was 39.8 per cent. An unit change in in 
situ soil temperature would lead to decrease in 0.754 
units of mesostigmatids. �e in�uence of in situ soil 
moisture on litter other Acari was 21 per cent. An unit 
change in in situ soil moisture would lead to increase 
in 1.167 units of other Acari. �e in�uence of in situ 
soil moisture on the abundance of litter Collembola 
was up to 54.5 per cent. Further, it also indicated with 
an unit change in in situ soil moisture would lead to 
increase in 0.865 units of Collembola (Fig. 1). In soil 
sample, Mesostigmata was negatively related with 
minimum air temperature (–0.531) (Table 3). �e 
contribution of abiotic factors on the abundance of 
other Acari, cryptostigmatids, mesostigmatids, other 
invertebrates and Collembola of guava soil were 63.9, 
61.4, 58.8, 58.3 and 39.2 per cent, respectively (Table 
4). �e in�uence of minimum temperature and in 
situ soil moisture on soil mesostigmatids abundance 
was 43.2 per cent. However, 0.688 and 0.198 units 
of reduction in abundance of soil mesostigmatids 
were noticed due to an unit change in minimum 
temperature and in situ soil moisture (Fig.2). 
Similarly, negative correlation with soil temperature 
was recorded for Acari in deciduous forest (Sinha et 
al., 1991). Soil temperature and moisture have been 
shown to be of great importance in determining the 
abundance and diversity of soil fauna (Narula et al., 
1996). Hazra (1982), Vats and Narula (1990) reported 
that population density of soil fauna was negatively 
correlated with temperature in both habitats (forest 
and �eld), but soil moisture was positively correlated in 
cereal �elds and negatively in forest. Similarly, positive 
correlation between soil moisture and Cryptostigmata 

was recorded in waste land (Bhattacharya and 
Raychaudhuri, 1979). BanashreeMedhi (2016) also 
reported abiotic factors had 79.6 per cent impact on 
soil mesofauna. Minimum temperature, total rainfall 
and insitu soil moisture of the soil showed signi�cant 
positive correlation with soil mesofauna. In the present 
study abiotic factors exhibited > 40.0 percent of 
impact on soil mesofauna in guava ecosystem. Similar 
the impact on other invertebrates, cryptostigmatids, 
Collembola, nematodes, soil mesofauna, total Acari 
and other Acari abundance in soybean ecosystem were 
72, 64, 59, 58, 58, 47 and 38 per cent (Reddy, 2012). 

CONCLUSIONS
Abiotic factors like rainfall, soil temperature and 
moisture are known to have made in�uence on 
mesofauna. �e higher mesofaunal population in 
Guava ecosystem was recorded during rainy season, 
which coincides with increased soil moisture and also 
moisture content in food with lower soil temperature.

REFERENCES
BanashreeMedhi, 2016. �e e�ect of agro-chemicals 

on soil fauna in grassland ecosystem. M.Sc. (Agri.) 
�esis, Uni. Agric. Sci., Bangalore, p.140.

Bhattacharya, J. and Bhattacharya, T., 1987. Changes 
in the abundance of soil microarthropods in two 
contrasting sites in the Durgapur Industrial area. J. 
Soil Biol. Ecol., 7: 110-121.

Bhattacharya, T. and Raychaudhuri, T. N., 1979. 
Monthly variation in the density of soil micro-
arthropods in relation to some climatic and edaphic 
factors. Entomon., 4: 313-318.

Hazra, A. K., 1982. Soil and litter arthropod fauna of 
Silent valley Kerala-A preliminary report. J. Soil Biol. 
Ecol., 2 (2): 73-77.

Mahajan, S. V. and Singh, J., 1981. Seasonal variations 
of collembolan population in arable soil. (Eds: 
Veeresh, G.K.), Progress in soil biology and ecology in 
India. UAS. Tech. series # 37: 125-126.

Narula, A., Vatsa, L. K. and Handa, S., 1996. Soil 
arthropods of a deciduous forest stand. Ind. J. 
Forestry, 19(3): 285-288.

Palacios, V. J. G., Castano, M. G., Gomez, J. A., 
Martinez, B. E. and Martinez, J., 2007. Litter and 
soil arthropods diversity and density in a tropical 
dry forest ecosystem in Western Mexico. Biodives. 
Conser., 16: 3703-3717.

Reddy, G. N., Kumar, N. G., Shilpa V. Akkur and 
Abhilasha, C. R., 2015. Relationship between soil 
meso-fauna and abiotic factors in Soybean Cropping 
System. J. Soil Biol., 35: 186-192.



68

Vietnam Academy of Agricultural Sciences (VAAS)

IDENTIFYING FACTORS AFFECTING FARMERS’ ADOPTION 
OF CROPPING PATTERN CONVERSION TO TWO RICE CROPS � ONE CASH CROP 

IN VI TAN COMMUNE, HAU GIANG PROVINCE
Pham Ngoc Nhan*1, Tran �anh Be1, 

Le Tran �anh Liem1, Pham Kieu Trang2

Abstract
�e research which aims at analyzing factors a�ecting farmers’ adoption of the 2 rice crops - 1 cash crop pattern 
was carried out in Vi Tan commune, Hau Giang province in 2017. In the study, data were collected from interviews 
with 120 farming households who converted their cropping pattern into 2 rice crops - 1 cash crop a year. Data were 
analyzed by Exploratory Factor Analysis (EFA) to identify factors a�ecting the farmers’ acceptance of the composition 
a�er conversion. Research results showed that farming households who converted their cropping pattern to 2 rice 
crops - 1 cash crop can earn higher pro�t than households who grow 3 rice crops a year. �e most popular cash 
crops on rice land are (1) leafy greens, (2) corn, (3) watermelon and honeydew melon, (4) birthwort (for fruits). 
Among these crops, growing leafy greens is the most pro�table while growing watermelon and honeydew melon is 
the costliest. By using EFA with 18 variables devided into 4 groups of factors, the research found out that all factors 
have statistical signi�cance. In the theory model, among the 4 factors, the factor of Policies from the Government/
Local Authorities and Market price/Consumer have impacts on the level of adoption of farmers to the 2 rice crops 
- 1 cash cropping pattern. Between the two, Market price/Customer is the factor which has the most impact on the 
farmers’ acceptance of the 2 rice crops - 1 cash cropping pattern (78.0%), followed by the factor of Policies from the 
Government and Local Authorities (34.2%).
Keywords: Two rice crops - one cash crop, conversion, farming households, factor analysis
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INTRODUCTION
�e Mekong Delta stretches in the area of 39,747 
square kilometers, accounted for 12.25% area of 
Vietnam. According to General Statistic Bureau 
(2014) land for agricultural production is 64.2% of 
the total areas, land for forestry is 7.5%, land for 
housing is 6.4% and land for specializing purposes is 
3%. �e main crops are rice, fruit plants, sugarcane 
and cash crops with crop quality and quantity have 
always been improved. Crop composition has also 
been changed towards more pro�table crops such 
as crop rotation among 2 rice crops - 1 cash crop, 

1 rice crop - 2 cash crops, 2 rice crops - 1 �shery 
instead of rice monoculture. With favourable natural 
conditions for agricultural production, the Mekong 
Delta has been taking these advantages to further 
develop its traditional agticulture. Rice is the main 
and the most important crop of Hau Giang province. 
However, growing rice in the province still has to face 
with di�culties caused by both unfavourable natural 
conditions and from production methods. �ese 
di�culties are: up to 38.21% of land is aluminous 
soil, land is at higher risk of salt instrustion and 
dry season prolongs. Another the di�culty is that 


