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Abstract 

The field experiment was conducted at Spices Research Centre, Shibganj, Bogra, Bangladesh during May 2015 to April 2016 to study the seasonal 

impact on the population density of the gall mite, Aceria doctersi within the leaf galls of Cinnamomum tamala. Bay leaf line BL001 were used 

for the study. Phenological studies were carried out on galled leaf samples collected randomly from C. tamala.  Galled leaves were collected 

monthly, through random sampling and galled leaf samples were put in polythene bags and transported to the laboratory for further observation 

under the stereomicroscope. The maximum number of mite per gall (78/gall) with gall size 3.0cm was recorded during the month of April then it 

becomes gradually decrease and the minimum number of mite per gall (10/gall) with 2.1 cm gall size was recorded during the month of December. 

The highest Chlorophyll Concentration Index of the leaf (64.80) was also recorded from the month of December while the lowest (41.20) 

Chlorophyll Concentration Index of leaf was recorded from the month of April. Mite population were positively correlated with average 

temperature (r=0.4475) and negatively correlated with relative humidity (r= -0.5366) and rainfall (r=-0.0685). Mite population was also positively 

correlated with the percentage of leaf area damage (r=0.8585**). 
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1. INTRODUCTION 

Bay leaf (Cinnamomum tamala) commonly known as Tejpata is a popular aromatic spices crops in Bangladesh. It grew throughout 

Bangladesh but cultivated more in southern region as spices as well as for medicinal value. Since the ancient time it was used as 

condiments, medicinal and culinary uses. The leaves gave off a sweet aroma when broken and added to dishes. When slightly wilted 

and dried, they are strongly aromatic. It contains many notables derived compounds, minerals and vitamins that are essential for 

good health.  Though bay leaf is a hardy plant, is subjected to attack by a variety of insects, mites, and microbes during its 

development. These insect pests are responsible for a considerable reduction in yield of the leaf. This tree is severely infested by 

some insects which produces gall in new leaves and thus damages the leaf. Most of the galls are caused by mites, aphids and their 

relatives, gall midges and gall wasps (Royer and Arnold, 1914). Eriophyid mites are the smallest phytophagous mites ranging in size 

from 0.15 to 0.3 mm. Most of them are host specific and induce varying abnormalities such as gall formation, russeting, stunted 

growth; witches broom effect, erineal formation, leaf/shoot defoliation in host plants. Within host plants, seasonal changes in the 

morphology of plant parts, the nutritional quality of plant tissues and mites limited dispersal from overwintering sites affect gall 

density (Burgess and Thompson, 1985). Cycles in insect populations are usually attributed to delayed density–dependent interactions 

between insects and their food, competitors, or natural enemies (Berryman, 1994)). A second potential source of population cycles 

that has received less attention is periodic fluctuations in biotic factors (Burroughs, 1992). If weather patterns are both cyclic and 

major determinants of insect population change, then weather can generate insect population cycles (Williams and Liebhold, 1997)). 

Aceria doctersi is an eriophyid mite which feeds exclusively on C. verum and C. tamala an important economic crop of multiple 

utilities in medicine (Lu et al. 2012). The mite while sucking the sap from the leaves, inflorescence and tender stem of C. tamala, 

stimulates the formation of innumerable number of pouched galls of varying dimensions, covering the entire leaf, often resulting in 

severe distortion and subsequent drying up of leaves. Available scientific literature shows that not much information is available 

especially on population dynamics and influence of various abiotic factors on the fluctuation of A. doctersi in the bay leaf. However, 
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there are no reports of studies done in Bangladesh on population dynamics of gall mite in Cinnamomum tamala. This study was 

therefore undertaken to study the population dynamics of gall mite of the bay leaf under natural condition. 

2. MATERIALS AND METHODS  

The study was conducted at Spices Research Centre, Shibganj, Bogra, Bangladesh (geographic coordinates 25.0167° N, 89.3167° E) 

during May 2015 to April 2016 to study the seasonal impact on the population density of the gall mite, A. doctersi within the leaf 

galls of C. tamala. Bay leaf line BL001were used for the study. Phenological studies were carried out on galled leaf samples collected 

randomly from C. tamala.  Galled leaves were collected monthly, through random sampling and galled leaf samples were put in 

polythene bags and transported to the laboratory for further observation under a stereomicroscope. Data were recorded on the number 

of immature and mature galls developed on the abaxial and adaxial surfaces of the leaves. The size of individual gall was measured 

using a vernier caliper and entire surface area of galled leaf was calculated graphically to assess the percentage of damage induced 

by the mite. The Minolta SPAD 502 chlorophyll meter was used for the measurement of Bay leaf color. Data on temperature, RH, 

and rain fall recorded in the study site were obtained from meteorological station in Bogra, 15 km away from the study site. 

3. RESULTS AND DISCUSSION  

3.1 Phenology and population density of gall mite with weather parameter 

The results of studies on the seasonal phenology and population dynamics of A. doctersi on C. tamala performed during May 2015- 

April 2016 are represented in Table 1. During the month of December gall size (2.1mm) and percentage of damage (10.16%) was 

found the minimum and the average temperature and R.H during this period were 19.9 0c and 84.0% respectively. Then the percentage 

of damage and gall size gradually increased after December and reached the peak level during April (60.38% damage and 3mm size, 

respectively) when the average maximum temperature was 30.4 0c and R.H 75.9%. During this period, galls were found covering 

the entire leaf area, often fused to form massive irregular structures on the entire laminar area including the midrib, veins, and 

veinlets. It was further observed that during this period, the average number of different stages of A. doctersi was 78 per gall. The 

total rain falls recorded during this period was 2 mm. From May onwards, the percentage of damage (34.75%) decreased gradually 

and in December reached the minimum level of 10.16%. During this period the gall size also got reduced gradually. A low number 

of mites recorded inside the dried galls during October and November could be possibly explained on the grounds of their escape in 

search of suitable sites like the under surfaces of the bark or to hibernate/or tide over the unfavorable conditions through the 

phenomenon of deuterogyny. The highest Chlorophyll Concentration Index of the leaf (64.80) was also recorded from the month of 

December while the lowest (41.20) Chlorophyll Concentration Index of the leaf was recorded from the month of April. 

This observation is in conformity with the findings of Sharma et al. (1986) who reported a maximum population density of A. litchi 

during April- May, and minimum during November- December. Similar trends in the population of Aculus euphorbiae feeding on 

Euphorbia spp. were also reported by Bacic and Petanovic (1995), who reported lower mite population in winter. Species like A. 

dalbergiae also attained peak population during May, as observed by Hossain et al. (2002). Abou-Awad (1981) reported that the 

population of E. mangiferae reached the peak in late May, and then fluctuated during June, July, and August. 

Table 1. Phenology and population density of gall mite with weather parameter during, May 2015 to April 2016 
Month Average 

Temperature(0c) 

Average Relative 

Humidity (%) 

Average 

Rainfall (mm) 

Mean no. of 

gall/leaf 

Mean no. of 

mite/gall 

Average area of 

gall (cm2) 

SPAD value 

(CCI) 

% of leaf 

damage 

May 2015 28.7 78.8 208 26 32 2.8 48.40 34.75 

June 2015 29.6 85.5 550 22 27 2.6 54.50 30.15 

July 2015 29.8 85.1 227 20 23 2.4 56.30 28.35 

August 2015 29.3 87.9 292 18 20 2.2 58.80 26.42 

September 2015 25.0 84.3 198 16 22 2.1 60.20 19.38 

October 2015 28.1 81.4 39 15 18 2.0 61.30 15.32 

November 2015 29.6 81.6 00 12 16 1.9 63.40 12.15 

December 2015 19.9 84.0 00 10 14 2.1 64.80 10.16 

January 2016 18.1 84.5 09 11 15 2.2 62.90 13.42 

February 2016 22.5 75.7 00 13 17 2.4 61.20 15.75 

March 2016 26.6 70.3 32 17 37 2.5 63.10 12.50 

April 2016 30.4 74.9 02 32 78 3.0 41.20 60.38 

CCI= Chlorophyll Concentration Index of leaf. 

3.2 Relationship between mite population and weather parameter in Bay leaf 

The relationship between temperature and mite population in the bay leaf are presented in Fig. 1. There was a positive correlation 

between temperature and thrips population in the bay leaf. The regression equation was y =1.8745x-23.059, and the correlation 

coefficient was r = 0.4475. The figure indicated that mite population was increased with the increase of temperature.  
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Fig 1. Relationship between average temperature (0C) and mite population in Bay leaf 

The correlation and regression relationship between relative humidity and mite population in the bay leaf are presented in Fig. 2. 

Mite population was negatively correlated with relative humidity in the bay leaf. The regression equation was y = -1.8099x+173.47 

and the correlation coefficient was r = -0.5366. The figure indicated that mite population decreased with the increase of relative 

humidity. Similarly, the correlation and regression relationship between average rainfall and mite population in the bay leaf are 

presented in Fig. 3. Mite population was negatively correlated with average rainfall in the bay leaf. The regression equation was y = 

-0.0071x+27.505 and the correlation coefficient was r = -0.0685. The figure indicated that mite population decreased with the 

increase of average rainfall.  

  

                     

The present findings concord with the findings of Chaven et al. (2003) who reported that there is a positive correlation between 

temperature and mite population, while relative humidity and rainfall showed a negative correlation with the pest.  Patil and 

Nandihalli (2009) reported that the yellow mite population showed a negative correlation with morning and evening humidity, rainfall 

and age of crop. Bhede et al. (2008) who observed that the correlation of morning and evening relative humidity with mite population 

was negative and nonsignificant. 

3.3 Relationship between mite population and percentage of leaf damage in Bay leaf 

The relationship between mite population and percentage of leaf damage in the bay leaf are presented in Fig. 4. There was a strongly 

positive correlation between mite population and percentage of leaf damage in the bay leaf. The regression equation was y =0.6932x-

4.8003, and the correlation coefficient was r = 08585**. The figure indicated that percentage of leaf damage increased with the 

increase of mite population. 

y = 0.6932x + 4.8003

r = 0.8585**
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Fig 2. Relationship between average relative humidity (%) and 

mite population in Bay leaf 

Fig 3. Relationship between average rainfall (mm) and mite 

population in Bay leaf 
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Fig 4. Relationship between mite population and percentage of leaf damage in bay leaf 

4. CONCLUSION  

From the study, it may be concluded that the highest percentage of mite damage (60.38%) and the average number of mites 

(78/gall) observed during the summer month, April. In November and December, found to harbor a very low number of eriophyid 

mite (16/gall and 14/gall, respectively). Mite population was positively correlated with average temperature while negatively 

correlated with average relative humidity and rainfall. 
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