INFESTATION RATE AND POPULATION DENSITY OF MEALYBUGS AND RED MITES ON ELEVEN CASSAVA CLONES 
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The cassava mealybug (Phenacoccus manihoti), papaya mealybug (Paracoccus marginatus) and spider mites (Tetranychus spp.) were major pest of cassava in Lampung, the largest producer of cassava in Indonesia. The objectives of this study were to estimate the infestation rate and population density of mealybugs and red mite on 11 clones of cassava.  The study was conducted in the field research station University of Lampung, Bandar Lampung from October 2016 to May 2017.  The wxperiment was arranged in completely-randomized block design with three replication.   The 11 clones evaluated were,   Cimanggu,  Bendo 3A , Duwet 3A,  Bl-1A , UJ 5, GM-1, UJ 3, Sembung,  BL-2, Batak , and Mulyo 3. Each experimental unit consisted 10 plants in one row;  the planting distance were 50cm  whitin row, and 100cm between rows.  Infestation rate of mealybugs and red mites and population density were observed in each three leaves from base, midle and top of canopy. The results indicated that the population density of red mites and mealybugs on clone Mulyo-3 were 61.4 and 50.8 indiv./3leaves  respectively; the density  were higher than that of others clones. The infestation rate of  red mite and mealybug were also higher on Mulyo-3 than that of the others clones. On the other hand, the population density and infestation rate of red mite and mealybug for BL-2, Bendo-3A, and UJ-3 were lower other clones. The conclusion was that the clone of Mulyo-3 was succektible and BL-2, , Bendo-3A, and UJ-3 were resistant to infestation of red mites and mealybugs.       
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INTRODUCTION

Cassava (Manihot  esculenta  Crantz.) was originated from  Latin America and one of important food crop in Indonesia. The plant was adaptive to grow in Lampung Indonesia as a tropical region of the world.  Therefore, Lampung province to become a cassava production center in Indonesia; with production 7,387,084 ton within 279,337 ha of planting area, while the total of national production around 21.8 million ton within 950,000 ha of planting area in 2015 (BPS, 2016).  Cassava cultivation in Lampung was constrained by pest infestation such as red spider mites (Tetranychidae ) and maelybugs (Pseudococcidae).  
Two spot spider mite (Tetranychus urticae Koch) was important pest of cassava in Indonesia including Lampung. The pest have been reported to attack cassava in Java on year of 1915 (Kalshoven, 1981).  Population of the spider mites usually high on dry season and cause of severe damage. The mite preferred to attack lower leaves with indication yellow spotted symptoms along of leaf vein of cassava.  When the population was high, the pest move to upper leaves and then spread to whole part of plant, the color of leaves become brown and dry even fall, therefore affected to quantity and quality of root tuber production (Indiati, 2012).    

The other major pest of cassava in Indonesia was mealybugs.  Two major species of mealybugs attacked cassava were cassava mealybug (Phenacoccus manihoti ) and papaya mealybug (Paracoccus marginatus ). The pest was indigenous of Latin America and spread to South Africa and Asia. Mealybugs prefer to feed on plant shoot, life under leaves surface and stem; the pest sucking sap phloem of leaves and shoot by mouth spear, stylet. The mealybug fed causes distortion of terminal shoot, curling of leaves, reducing length of internodes, stunts and weakens the stem that used to crop propagation (Soysouvanh et al., 2013). Cassava mealybugs spread from Latin America to South Africa at year of 1980 and recorded firstly at 2009 in South East of Asia, such as Thailand, Laos and Cambodia and entrance to Indonesia at end of 2010  (Muniappan et al., 2009; Rauf, 2011). Infestation of mealybugs show curling of shoots and then was followed by bunchy top symptom, when population of mealybugs was high. 
The effort to enhance production root tuber of cassava in Lampung was by planting a superior clone. The superior clones of cassava not only have good agronomic performance, but also resistance to pest and diseases. The superior clones of cassava mainly have agronomic character of root tuber such as a high HCN and starch content and other caharacters. Many superior clones of cassava have been realized to farmer in Lampung, for example Adira, UJ3 and UJ5.  
Selection program also conducted in Agriculture Faculty, University of Lampung to find out superior clones of cassava. The effort have been produced many clones but it was still limited information about their resistance rate to major pest. The objective of this research was to estimate population of red spider mites and mealy bugs and their infestation rate on eleven selected clones of cassava.
MATERIAL AND METHODS
The research was conducted from October 2016 to May 2017. Eleven selected clones of cassava were planted in Agricultural Faculty University of Lampung experimental station Gedong Meneng Bandar Lampung to evaluate major pest population and their infestation rate. The laboratory processes including pest identification dan population counting was done in Plant Pest Laboratory of Lampung University. Randomized Complate Block Experimental Design (RCBD) with 11 cassava clones as treatments and three blocks was applied on this research.  Each experimental unit consisted 10 plants in one row;  the planting distance were 50cm whitin row, and 100cm between rows. The name and characteristic of 11 cassava selected clones was describe on Table 1.

Table 1. Name and characteristic of 11 cassava selected clones used in this experiment

	Clones Name
	Originated*
	Starch Content of Root Tuber (%)**
	Yield (kg/ plant)**

	Batak TBB
	Lampung
	32.6 
	2.183

	Bendo 3 A
	F1 Marital of Bendo
	25.9 
	1.410

	BL-1A
	Lampung
	26.8 
	2.088

	BL-2
	Lampung
	25.3 
	1.620

	Cimanggu
	National Superior clones 
	13.3 
	1.867

	Duwet 3A
	F1 Marital Duwet 3
	28.3 
	1.832

	GM 1
	Lampung
	25.9 
	1.903

	Mulyo 3
	F1 Marital of Mulyo
	21.1 
	0.797

	Sembung TBB
	Lampung
	19.9 
	1.750

	UJ 3
	National Superior Clones
	24.5 
	0.747

	UJ 5 
	Superior National Clones
	20.5 
	2.193


  Notes:  * Sources  Utomo, et al., (2015); ** = harvest data.


Observation of red spider mites and mealybugs and their infestation intensity were done from 16 to 26 weeks after planting (WAP) of cassava, the observation was done every two week.  Pest infestation rate was measured for every plant of cassava clones. The plant damage intensity because of red spider mite infestation consisted of five categories 0-5 according to Belloti et al., (1985); 0 = No mites or symptoms; 1 = Mites on bud leaves, some yellow to white speckling of leaves; 2 = Many mites on leaves, moderate speckling of bud leaves and adjacent leaves; 3 = Heavy speckling of terminal leaves, slight deformation of bud leaves; 4 = Severe deformation of bud leaves, reduction of bud, mites on nearly all leaves, with whitish appearance and some defoliation; 5 = Bud greatly reduced or dead, defoliation of upper leaves. While the plant damage causes of mealybug was grouped into 0-2 categories; 0 = no mealybug infestation,  1 = moderate mealybug infestation, indicated by slight curling of new leaf and stem development normal; 2 = high mealybug infestation indicated by deformation of leaves attacked, death of some leaves, or death of bud, defoliation, plant development stunted. 

The infestation rate was counted by formula    [image: image1.png]



where, I = pest infestation rate; vi = infestation category; ni = number of plant in infestation category; N = total of sample and V = the highest of infestation category. 
 
Population of spider mites and mealybugs was counted from three zones of leaves, e.g. lower, middle and top of leaves for each plant. Three plant samples were taken randomly from every unit plot of cassava clones, and from each plant three leaves sub-sample were taken from each zone and bring to laboratory. Spider mites and mealybugs were counted under of stereo binocular microscope by 40-60 magnification.  

Analyze of variance was applied to measure the effect of treatment and LSD test was applied to separate of mean. The statistical analyze was done on 5% significance level.   
RESULTS 

Population and Infestation of Red Spider Mites 

Red spider mites attacked cassava in this experiment plot was Tetranychus urticae Koch. (Acari: Tetranichidae).  Population of red spider mites fluctuated along of cassava grows (Table 2). The table show that spider mite population at 16 week after planting (WAP) of cassava was low and tend to build up at cassava of 18 and 20 WAP, then population tend to decrease on 22 and 24 WAP age of cassava and to become very low at cassava was 26 WAP. Cassava clones affected population of red spider mites; the population of mites was significantly different among cassava clones.  The mite population on 18 WAP of Mulyo-3 clone was 61.40 indiv./3 leaves higher than that population on clones of  UJ3, UJ5 and Bendo-3A that was only 9.00, 8.90, 10.00 indiv./3 leaves respectively (Table 2).  In general, population of red mite was high on clone Mulyo-3 and low on clones of UJ-3, UJ-5 and Bendo-3A.
Table 2.  The population dynamic of red spider mites on eleven cassava clones.

	Clones
	Cassava Age, Week After Planting (WAP) 

	
	16
	18
	20
	22
	24
	26

	
	.................... idividual / 3 leaves....................

	Batak
	6.8
	b
	14.70
	bc
	15.60
	a
	9.70
	b
	2.10
	b
	0.40
	bc

	Bendo 3 A
	4.5
	b
	10.00
	bc
	5.10
	b
	3.00
	b
	0.70
	b
	0.00
	c

	BL - 1A
	6.6
	b
	21.70
	bc
	13.70
	ab
	4.20
	b
	3.80
	b
	0.70
	bc

	BL 2
	7.6
	b
	33.60
	b
	13.10
	ab
	4.60
	b
	2.30
	b
	0.00
	c

	Duwet 3A
	6.7
	b
	26.70
	bc
	14.00
	ab
	4.00
	b
	3.50
	b
	1.90
	a

	Cimanggu
	7.6
	b
	21.50
	bc
	14.50
	a
	2.70
	b
	2.00
	b
	0.00
	c

	GM-1
	8.5
	b
	15.70
	bc
	10.60
	ab
	4.60
	b
	2.20
	b
	1.30
	ab

	Mulyo-3
	19.4
	a
	61.40
	a
	17.20
	a
	20.00
	a
	15.50
	a
	0.50
	bc

	Sembung
	3.2
	b
	15.10
	bc
	10.70
	ab
	4.60
	b
	1.50
	b
	0.40
	bc

	UJ 3
	5
	b
	9.00
	c
	8.78
	ab
	2.40
	b
	1.20
	b
	0.00
	c

	UJ 5
	4.5
	b
	8.90
	c
	11.20
	ab
	3.90
	b
	3.10
	b
	0.00
	c

	LSD, α = 0.05
	7.67
	 
	23.8
	 
	8.93
	 
	9.76
	 
	3.46
	 
	0.97
	 


Notes: Data in a Colom followed by same latter was not different at α = 0.05 significantly level of LSD test.

Leaves position of cassava affected the population of red spider mites. Population of red spider mites was consistently higher on lower zone position leaves of than on middle and upper zone position of leaves of cassava (Table 3). 


Table 3. Population of red spider mites on three zones of cassava leaves position
	Leaves Zone
	Cassava Ages, Week After Planting (WAP) 

	
	16 
	18 
	20 
	22 
	24 
	26 

	
	............. individual / 3 leaves .........

	Top
	5.50
	b
	6.00
	c
	4.60
	b
	3.20
	b
	0.70
	c
	0.50
	a

	Middle
	6.80
	ab
	23.20
	b
	14.00
	a
	5.60
	b
	3.20
	b
	0.60
	a

	Lower
	9.60
	a
	35.90
	a
	18.00
	a
	9.40
	a
	6.40
	a
	0.30
	a

	BNT 5%
	4.01
	12.46
	4.66
	5.09
	1.80
	0.50


Notes:  Data in a Colom followed by same latter was not different at α = 0.05 significantly level of LSD test.


Intensity of red spider mites infestation was described on Table 4. The table show that intensity of red mites infestation not clearly fluctuated along of cassava grow. On the others hand, clones of cassava significantly affected the intensity of infestation of red spider mites. When cassava was 16 WAP, the intensity of red mite infestation on clones of BL 2,  Cimanggu, and UJ 3 were significant lower than the infestation on Batak, Mulyo-3, Sembung and UJ-5. While, at cassava was 18 WAP the intensity of red mites infestation on Batak clone was higher than on BL-2.  The effect of cassava clones not clear from cassava age of 20 until 24 WAP, but the effect was significant again on 26 WAP (Table 4).         
Table 4.  Infestation intensity of red spider mites on eleven cassava clone

	Clones
	Cassava Age, Week After Planting (WAP)

	
	16
	18
	20
	22
	24
	26

	
	......................................... Infestation Intensity (%) ...............................................

	Batak
	39.80
	a
	39.00
	a
	33.40
	a
	34.40
	a
	26.60
	a
	22.50
	ab

	Bendo 3 A
	32.60
	bcd
	35.10
	ab
	26.30
	a
	27.70
	a
	23.30
	a
	20.00
	b

	BL - 1A
	37.10
	ab
	33.30
	ab
	31.50
	a
	29.40
	a
	19.20
	a
	21.30
	b

	BL 2
	25.30
	e
	27.20
	b
	24.70
	a
	23.20
	a
	21.50
	a
	20.70
	b

	Cimanggu
	27.30
	ed
	33.30
	ab
	31.40
	a
	23.30
	a
	20.00
	a
	20.00
	b

	Duwet 3A
	29.30
	ecd
	32.60
	ab
	28.00
	a
	26.30
	a
	23.60
	a
	21.40
	ab

	GM-1
	30.00
	cde
	33.50
	ab
	27.60
	a
	21.30
	a
	28.10
	a
	23.70
	ab

	Mulyo 3
	36.00
	abc
	30.10
	ab
	35.30
	a
	39.00
	a
	29.20
	a
	20.00
	b

	Sembung
	36.00
	abc
	35.30
	ab
	24.60
	a
	26.00
	a
	25.30
	a
	20.00
	b

	UJ 3
	28.30
	 ed
	32.80
	ab
	31.60
	a
	29.40
	a
	29.20
	a
	22.30
	ab

	UJ 5
	38.60
	ab
	36.30
	ab
	34.50
	a
	30.00
	a
	29.30
	a
	28.10
	a

	LSD α = 0.05
	6.97
	9.45
	13.41
	9.12
	10.5
	 
	6.78


Notes:  Data in a Colom followed by same latter was not different at α = 0.05 significantly level of LSD test.

Population and Infestation of Mealybugs

Two species of mealybugs namely cassava mealybug Phenacoccus manihoti  Matile-Ferrero (Hemiptera: Pseudococcidae) and papaya mealybug Paracoccus merginatus  Williams and Granara de Willink (Hemiptera: Pseudococcidae) associated with cassava in this experimental plot. In the field, it was difficult to separate the two species of mealybug because of their similar morphological appearance.  Population dynamic of mealybugs along of cassava grow were presented on Table 5. The population of mealybug was build up at 16 and 18 WAP age of cassava and decreased to become lower at 24 and 26 WAP of cassava.  The effect of cassava clone on population of mealybug was significant, when cassava was 16 WAP; the population of mealybug on cassava clone of Mulyo-3 approximately 50.80 indiv./ 3 leaves and that was higher than the population on Cimanggu, UJ-3 and UJ5.  The higher population of mealybugs on of Mulyo-3 consistent along of cassava grows. 
Table 5.  The fluctuation population of mealy bugs on eleven clones of cassava
	Clones
	Cassava Ages, Week After Planting (WAP) 

	
	16
	18
	20
	22
	24
	26

	
	................ Individual / 3 leaves ..................

	Batak
	20.40
	cde
	16.30
	bc
	6.20
	cde
	17.90
	a
	16.20
	b
	7.30
	b

	Bendo 3A
	23.40
	bcde
	18.30
	bc
	6.30
	cde
	4.40
	c
	7.10
	d
	4.40
	bcd

	BL-1A
	34.40
	b
	21.70
	bc
	14.10
	b
	13.90
	ab
	15.20
	bc
	5.40
	bcd

	BL 2
	25.80
	bcd
	25.20
	bc
	12.40
	cb
	4.70
	c
	11.80
	bcd
	3.60
	cd

	Duwet 3A
	31.10
	bc
	28.67
	b
	11.20
	cde
	6.78
	bc
	14.22
	bcd
	4.89
	bcd

	Cimanggu
	15.20
	ed
	19.10
	bc
	4.00
	e
	8.60
	bc
	7.20
	cd
	5.60
	bcd

	GM-1
	13.10
	ed
	15.70
	bc
	6.60
	cde
	5.20
	bc
	6.50
	d
	4.00
	cd

	Mulyo 3
	50.80
	a
	47.20
	a
	22.10
	a
	8.60
	bc
	25.40
	a
	11.40
	a

	Sembung
	24.30
	bcde
	22.80
	bc
	4.60
	ed
	9.10
	abc
	14.30
	bcd
	5.30
	bcd

	UJ 3
	12.30
	e
	23.70
	bc
	9.10
	bcde
	4.10
	c
	8.60
	bcd
	4.10
	cd

	UJ 5
	19.40
	cde
	8.80
	c
	6.30
	cde
	8.30
	bc
	10.00
	bcd
	3.40
	d

	LSD α = 0.05
	13.40
	17.72
	7.21
	9.10
	8.10
	3.28


Notes:  Data in a Colom followed by same latter was not different at α = 0.05 significantly level of LSD test.

When we separated the zone of cassava leaf position, the population of mealybug was significant different among the leaves position. The population of mealybug was higher on middle and lower than on upper zone.  At the cassava age of 16 and 18 WAP, the population of mealybug  on middle and upper zones not significant different,  while when the cassava was 20 WAP and the older, the population of mealybug on lower and middle zones not significant different (Table 6).    
Table 6.  Population of mealybugs on three zones of cassava leaves position
	Leaves Zones
	Cassava Ages, Week After Planting (WAP) 

	
	16 
	18 
	20 
	22 
	24 
	26 

	
	Individual /3 leaves

	Top
	22.40
	b
	11.40
	b
	6.20
	b
	5.30
	b
	5.90
	b
	3.50
	b

	Midlle
	20.10
	b
	23.90
	b
	12.00
	a
	7.90
	ab
	14.00
	a
	6.60
	a

	Low
	31.30
	a
	32.40
	a
	10.00
	a
	11.80
	a
	17.40
	a
	6.90
	a

	LSD α = 0.05
	7.00
	9.25
	3.76
	4.75
	4.23
	1.71


Notes:  Data in a Colom followed by same latter was not different at α = 0.05 significantly level of LSD test.
Infestation intensity of mealybug on cassava tends to low on young cassava than the older. At cassava age of 16 WAP the intensity of mealybug infestation still low, the intensity of infestation build up and reach to the peak at cassava age of 20 and 22 WAP, then return decrease to become lower at cassava age of 26 WAP (Table 7).   The intensity of mealybug infestation was significantly affected by clones of cassava. At the peak of mealybug infestation or on 22 WAP of cassava age, the intensity of infestation on clones of Mulyo-3 was 70.60% and significant higher than intensity of infestation on others clones.  The intensity of infestation was lower along of growing cassava clones of BL-2, UJ-3 and UJ5 (Table 7).     
Table 7. Infestation intensity of mealybug on eleven clones of cassava
	Clones
	Cassava Age, Week After Planting (WAP) 
	 

	
	16
	18
	20
	22
	24
	26

	 
	..................  Infestation Intensity (%) ..................

	Batak
	3.70
	bc
	32.40
	a
	55.30
	a
	30.50
	bc
	12.20
	abc
	1.80
	ab

	Bendo 3 A
	7.40
	abc
	15.70
	a
	33.10
	ab
	22.80
	bc
	12.90
	abc
	5.50
	ab

	BL - 1A
	9.70
	ab
	15.60
	a
	21.50
	b
	28.20
	bc
	7.20
	bc
	0.00
	b

	BL 2
	11.10
	ab
	8.00
	a
	29.80
	ab
	21.00
	c
	7.30
	bc
	3.70
	ab

	Cimanggu
	10.00
	ab
	22.00
	a
	39.80
	ab
	23.30
	bc
	7.00
	bc
	0.00
	b

	Duwet 3A
	13.30
	a
	16.60
	a
	28.30
	ab
	39.20
	bc
	15.70
	abc
	5.20
	ab

	GM-1
	7.40
	abc
	14.40
	a
	23.30
	ab
	17.20
	c
	3.70
	c
	1.80
	b

	Mulyo 3
	7.20
	abc
	32.50
	a
	41.00
	ab
	70.60
	a
	18.10
	ab
	9.20
	ab

	Sembung
	8.30
	abc
	14.20
	a
	23.30
	ab
	15.50
	c
	12.60
	abc
	1.60
	b

	UJ 3
	5.40
	bc
	10.00
	a
	20.00
	b
	21.60
	bc
	19.20
	ab
	12.10
	a

	UJ 5
	1.60
	c
	15.50
	a
	24.40
	ab
	21.60
	bc
	20.40
	abc
	12.90
	a

	LSD α = 0.05
	7.53
	24.28
	33.37
	18.03
	13.07
	9.37


Notes:  Data in a Colom followed by same latter was not different at α = 0.05 significantly level of LSD test.
DISCUSION

The population of red spider mites and mealybugs fluctuated along of cassava grows. Both of population spider mites and population mealybugs were low on young and high on the older of cassava. The population built up along with plant growth and reach to peak when the plant was 18 and 20 WAP, but after that the population declined to become lower when cassava was 24 and 26 WAP (Table 2 and 5).  Population of spider mites and mealybugs to become low for cassava 26 WAP because of heavy rainfall, but when cassava was 18 and 20 WAP population of the two major pest was high because at the time was October an early of rainy season with no heavy rain.  At the year of 2017, the intensity of rainfall on November and December  was 238.9 mm/month and 163 mm/month respectively (Climatology Station Of Politeknik Pertanian Lampung). Heavy rain on November and December can flush mite and mealybug off to plant and reduced their population.  When cassava was 26 WAP, at the time it was January with rainfall intensity around 202.8 mm/month, the population of red spider mites and mealybug was low, it was because raindrops effect on November and December. Nasution (2012) state that rainfall affected spider mites and mealybug population and Indiati (2012) reported that red mite population was high at dry season. Population of spider mites and mealybug usually are high at dry season because of high quality of plant nutrition.  Parsa et al. (2012) described that climate of South East Asia regions was favor for development of cassava mealybug especialy Phenaccocus manihoti .  

The population of spider mites and mealybugs was high on lower position zone of cassava leaves than middle and upper zones (Table 3 and 6). The data was consistent with Belloti at al. (1985) state that damage from spider mites appear initially on the lower leaves of the plant then spread to middle and upper; and crop shoot was the last attacked by mites.  

In contrasted, the mealybug favor to attack the top of plant. According to Sartiami et al. (2014) infestation of cassava mealybugs on growing point cause young leaves curl and stunt the growth. In this research population of mealybugs was tend to high on lower leaves not on top of cassava, it may because of mealybugs in this experiment not only cassava mealybugs (Phenacoccus manihoti), but also papaya mealybugs (Paracoccus meginatus) that feed older leaves.  The data still in line with Parsa et al. (2012), who’s recorded that 23 species of mealybug associated with cassava. Sartiami et al. (2014) also found that in the field in Malaysia, colony melaybugs on cassava sometimes contain a mixture of P. manihoti with one or more of : papaya mealybug (P. marginatus), Pseudococcus jackbeardsleyi Gimpel and Miller, and Ferrisia virgata (Cockerrel).  

Infestation intensity of red spider mites was not so clear to fluctuate along with cassava grows, but infestation of mealybug fluctuated with grows of cassava. The intensity of spider mite infestation on young cassava, 16 WAP was in medium rate (25 – 40%) not so different with intensity of the pest on older cassava 26 WAP with medium rate also (20-28%) (Table 4). The data not consistent with Indiati (2012), which reported the infestation of red mites on cassava increased along with the cassava age. 
In the other hand, infestation of mealybug was fluctuating along with cassava growth.  On the young plant 16 WAP, the intensity of mealybug infestation was low (1-10%),  build up to increase follow the growth of cassava, reach to peak with intensity rate of 17-70% on cassava age of 22 WAP; then set down to low rate of intensity 0-12% on cassava age of 26 WAP.  The data indicated that crops damage cause of mealybug can recovered but not for crops damage cause of spider mites. Infestation of mealybug to cassava cause of curl of young leaves and stunting of plant, as a fast growing plant, the damage with curl of leaves can be recovered soon by growing of new shoot.  Belloti et al. (1994) said that rains can reduce mealybug population and permit crops recovery. 

Clones of cassava affected the population of red spider mites and mealybugs and their infestation rate. When the peak population of red spider mite, population those pest was high on clones of Mulyo-3 and low on clones of UJ3, UJ5 and Bendo-3A (Table 2).  The data indicate that red spider mites more preference to clone of Mulyo-3 than UJ3, UJ5 and Bendo-3A.  Therefore, infestation rate of red spider mites on clone of Mulyo-3 was higher than on UJ3 (Table 4).  The data was consistent with Astuti (2014) which described that the resistant clones of cassava to red spider mites was indicated by lower intensity of infestation than the susceptible clones. While, Indiati (2012) report that all of cassava clones test indicate a tolerant reaction under low infestation of red spider mites population and no reaction tolerant when the intensity of red spider mites infestation was high.  

Population of mealybugs was high on clone of Mulyo-3 and low on clones of UJ3, UJ5 and Bendo-3A (Table 5).  However, the intensity of infestation of mealybug among the four clones not significant different (Table 7). The data indicate that mealybugs were prefer to cassava clone of Mulyo-3 than clones of UJ3, UJ5, and Bendo-3A. LeRu and Calatayud (1994) described that the phloem rutin content of cassava genotype that this secondary compound contributes to plant resistant to mealybugs.  Soysouvanh et al. (2013) found that infestation of five cassava mealybug to several clones of cassava resulting a different time to show a curl symptom, because different clones have different level of antixenosis.  In general we can conclude that cassava clones of UJ3, UJ5, and Bendo-3A seem to be more resistant than Mulyo-3. 
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