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ABSTRACT 
 

Three experiments were conducted at the Entomology Laboratory of the Plant Protection Dept., 
Faculty of Agriculture, Benha Univ. in order to determine the variances in population growth rate of A. 
craccivora on plants of three leguminous species, soybean, Glycine max, lupine, Lupinus termis L and 
cowpea, Vigna unguiculata, and biological performance of Aphis craccivora between cowpea and soybean. 
Besides, the utilization of acetone and ethanol extracts of the weed Ipomea carnea against A. craccivora 
individuals was assayed. The obtained results herein illustrated that lupine plants had distinctly lower 
population growth rate of A. craccivora than others in all observation dates, suggesting that lupine might be 
more resistant to A. craccivora. On contrary soybean Glycine max and cowpea, Vigna unguiculata suffered 
the high density of aphids. The nymphal period was longer on cowpea than on soybean. The present data 
revealed that soybean is a suitable host plant for A. craccivora nymphal stages than cowpea plant. The 
phenols and potassium compounds, found in plant leaves, would induce plant resistance against this pest. 
Data showed that leaves of the weed plant, Ipomea carnea were highly toxic to A. craccivora. Through 
laboratory evaluation, acetone leaf extract of Ipomea carnea caused higher mortality rate and shredded 
development of A. craccivora than other tested plant extracts. Finally, acetone leaf extract of Ipomea carnea 
may be recommended as a good alternative nymphicide for controlling A. craccivora nymphs on leguminous 
crops.   
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Introduction 
 

Leguminous plants as soybean, Glycine max, lupine, Lupinus termis L. and cowpea, Vigna 
unguiculata are rich sources for protein, carbohydrates and mineral elements. Most leguminous plants are 
important sources of starch which is decayed by bacteria in intestine to simple fatty acids which are used as 
food energy (USDA, 2014). 

Aphids (Hemiptera: Aphididae) feed through phloem tissue. Those are important pests on agricultural 
crops (Blackman and Eastop, 2000). Aphids cause many losses on numerous crops, and about of 13% 
agricultural outputs were recorded to be lost by insect pests (Van Emden and Harrington, 2007; Faria et al., 
2007). Economic agricultural losses resulted from aphid feeding, which returned to deficiency of essential 
plant nutrients through the plant development. Rapid reproduction of aphids is due to parthenogenetic 
reproduction of apterous which produce high population densities. While, winged aphids infest new host 
plants (Powell et al., 2006). In addition, aphids feeding, also, allow transmition of more than 275 viruses; 
aphids cause also insufficiency of photosynthesis by producing honeydew on the leaf surface (Miles, 1989; 
Sylvester, 1989).  

Aphis craccivora is a polyphagous pest species, it feeds on numerous host plant species, but it shows 
preference to those of Leguminoseae. Other plant families which were recorded as host plants include 
Asteraceae, Caryophyllaceae, Brassicaceae, Cucurbitaceae, Chenopodiaceae, Malvaceae, Solanaceae, 
Rosaceae and Ranunculaceae (Blackman and Eastop, 2000; Holman, 2009). Moreover, A. craccivora acted 
as a vector of viruses in many places in the world (Kaiser, 1979; Thottappilly and Rossel, 1985).  

Aphis craccivora Koch is one of the most injurious pests for numerous plantations in Egypt, especially 
leguminous species by sucking the plant sap (Attia et al., 1986; El-Heneidy et al., 1998; El-Defrawi et al., 
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2000 and Abdel-Rahman et al., 2005), and indirect damages due to transmitting of many virus diseases (El-
Defrawi et al., 2000 and Ortiz et al., 2006). Also, aphids excrete the honeydew which is deposited on the 
plant leaves causing restriction of photosynthesis (Mayeux, 1984). 

Therefore, the present study aimed to determine the population growth rate of Aphis craccivora on 
three legume plants, soybean, Glycine max, lupine, Lupinus termis L and cowpea, Vigna unguiculata and its 
relation to phytochemical & anatomical structures. Also, it includes the comparison between the duration 
period of Aphis craccivora nymphal instars on cowpea and soybean plants. Besides, the impact of weed 
plant, Ipomea carnea plant extracts against this pest was studied. 

 
Materials and Methods 
 
Aphid mass rearing 
 

Aphis craccivora was reared at the Laboratory Insect Biology at the Plant Protection Dept., Fac. of 
Agriculture, Benha University. Aphids were obtained from cowpea cultivars at Moshtohor region, Qalubia 
governorate. Cowpea seeds were sown in pots containing soil and sand at 2:1 ratio. Pots were, then, kept in 
a screen cage (1×1×1m) covered with anti-aphid screening, and kept under laboratory conditions. The 
collected aphids were placed on the growing seedling. This constituted the stock culture. The artificial 
infestations by aphids were successively repeated on new uninfested cowpea seedlings. 

 
Population growth of Aphis craccivora on three legume plants  
 

Laboratory experiment was implemented to study the population growth of Aphis craccivora on three 
host plants, soybean, Glycine max, lupine, Lupinus termis L and cowpea, Vigna unguiculata. 100 plants of 
each host plant were cultivated in 50 clay plastic pots; the plastic pot was 13 cm width × 9 cm height. For 
artificial infestation, aphid individuals were taken from aphid stock culture as described above. About 200 
aphid individuals were placed on each host plant. For measuring the aphid populations, leaflets were 
randomly picked after 48h from artificial infestation at daily intervals for ten days. Sample of 15 leaflets 
from each host plant was inspected in laboratory in the same day under a stereomicroscope. Numbers of 
aphid individuals were recorded for each host plant. For parameters, maximum population size and growth 
rate for Aphis craccivora were recorded for each host plant species, and the time taken to reach the Nt (t) 
were used for comparing between host plants. Population growth rate (GR) was calculated by using Odum's 
equation (Odum, 1971) as follow; 

 
GR= (Nt – N∘)/ ∆t 
Where Nt = the number of aphids recorded at the maximum count of the population on a plant.  
N∘= the initial number of aphids released on each plant. 
∆t= the difference in time between Nt and N∘. 

To study the relationship between population growth rate and phytochemical components, the total 
protein, total carbohydrate, total phenols, reduced and non-reduced sugars, nitrogen, potassium and 
phosphorus were determined at Chemical Analysis Constituent, Insect Physiology Dept., Plant Protection 
Research Institute, ARC (according to the methods of Bradford, 1976; Crompton & Birt, 1967; Dubois et 
al., 1956; Kähkönen et al., 1999; Singleton & Rossi, 1965; Sadasivam & Manickam, 1991 and Chapman & 
Pratt, 1961). The thickness of leaf and that of mid-vein were also measured at Pathology Dept., National 
Research Center (NRC). 

 Estimating the nymphal durations of Aphis craccivora on two legume plants 

For the biological studies, soybean and cowpea leaflets were collected and placed on arena, which 
consisted of Petri-dish (1 cm height × 9 cm diameter) which contained a saturated thin layer of sponge by 
water and covered by a filter paper. The tips of leaflet stems were capped with piece of moistening cotton to 
keep leaflets from dryness. After that, aphids were transferred from the stock culture to the arena containing 
the cowpea and soybean leaflets using hair- camel brush. After the aphid adults were transferred (three adults 
per arena), these arenas were placed in an incubator maintained at 25 ±2 °C, 65 ±5% RH and 14h (day length) 
photoperiod. The leaflets were inspected twice per day until the first nymph appeared, after that; the aphid 
adults were removed from arena. Once the nymphs became established (one nymph per arena), the nymphal 
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durations began to be estimated and determined daily with a 10X binocular stereomicroscope. The 
experimental design was 30 repetitions (arenas) per each host plant.  

Evaluation of the weed plant extracts of Ipomea carnea against Aphis craccivora nymphal stages. 

a) Preparation of plant extract: 
 
The weed, Ipomea carnea plants (Convolvulaceae) were collected from the edge of fields in many 

districts in Qalubia governorate. Collected fresh leaves and stems were washed by tap water. Leaves and 
stems were rewashed by distilled water. Excess moisture of leaves and stems were removed by using muslin 
cloth, then, the leaves and stems were left to dry for 2 weeks at room temperature, then, dried in an oven at 
40°C for 2 days and finely powdered using blender or a mixer grinder. Each sample (200 g) was extracted 
separately at room temperature for 2 days in 200 ml of ethanol and acetone solvents in large flask. The flask 
was then shaked for 30-60 min in a shaker and its contents were filtered. Extracted crude was later evaporated 
to obtain concentrated crude by rotary evaporator at 40°C. The residue crude extracts obtained were stored 
at 4°C. Afterwards, the different concentrations of 2.5, 5, 10, 20 % (w/v) plant extracts were prepared.  

b) Toxicity studies: 
 
A leaf-dipping technique was applied to detect the toxicity of plant extract against  

A. craccivora. Leaves of soybean were used for determining nymphicidal activity of the different treatments 
against A. craccivora. Leaves were dipped in each tested treatment solution for 30 sec.. Solvents were left 
to evaporate under laboratory conditions. During laboratory trial, sample of 25 nymphs of A. craccivora 
were collected from the insect rearing cage for each replicate of treatment and control. The numbers of alive 
and dead nymph’s stages were counted after 24, 48 and 72h. The nymphal mortality was subordinated to 
probit analysis for calculating LC50 and LC90 from the average of three replicates. The control was setup 
with solvent treatments. The reduction percentage was corrected by Abbott's equation (Abbott, 1925) as 
follows:  

                                                 N in treated after treatment   
Reduction % = 100× 1-                                                                  Where: N= number of alive insect 
                                                N in control after treatment            

Statistical analysis 

The data were submitted to analysis of variance, and the means were compared using t-test, f-test 
(∝=0.05), simple correlation using SAS program computer (SAS institute, 2003). 

 
Results and Discussion  
 
Population growth  
 

The present study is an attempt to compare between the leguminous aphid, Aphis craccivora 
population growth rate on three host leguminous plant species, soybean, Glycine max, lupine, Lupinus termis 
L and cowpea, Vigna unguiculata. Besides, time was taken to attain the maximum population size of A. 
craccivora was estimated between the different host plants. 

Table (1a) shows that A. craccivora colonies reared on cowpea showed a mean of 69.65 aphids/ day 
which was higher by approximately 5.50 times compared to A. craccivora reared on lupine, Lupinus termis 
L (12.66 aphids/ day) throughout ten days. While, the population growth of A. craccivora reared on soybean, 
Glycine max (64.51 aphids/ day) was 5.10 times compared with that reared on lupine, Lupinus termis L. 
Time taken to reach the maximum population size of A. craccivora was equal on the two-host species, 
soybean and cowpea (4 days) (Table, 1b), but this time was twice the time compared to the colonies of aphids 
reared on lupine, (2 days; Table, 1b).  

Table (1b) showed that Nt (the highest count of A. craccivora population/plant) was higher on 
soybean and cowpea (97.80 & 76.10 aphids, respectively). However, the lowest Nt was recorded in case of 
lupine plant (22.40 aphids). While, the No (the number of A. craccivora individuals initially released on each 
host plant) was few on soybean and lupine plants (29.10 and 15.90 aphids, respectively). Whereas, cowpea 
recorded higher initial count of released aphids than other host plants (57.40 aphids) (Table 1b). Colonies of  
A. craccivora showed significant differences in growth rates (GR) between aphids reared on soybean, 
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Glycine max and on both lupine, Lupinus termis and cowpea, Vigna unguiculata (Table 1b). Although, A. 
craccivora is a high polyphagous species, its population varied among different host plants (Van Emden and 
Harrington, 2007). This may be attributed to three possible reasons, which may act individually or in 
combination, for the preference: a- host plants vary widely in their diet value for A. craccivora, b- the new 
host plant diet may depend on the taken time to be adapted as new aphid diet and c- ability of aphid to 
colonize on various host plants on account of genetically distinct forms of different host plants (Highland 
and Roberts, 1984). Present data indicated that lupine plants had distinctly lower population growth rate of 
A. craccivora than other host plants in all observation dates, suggesting that they might be more resistant to 
A. craccivora. Soybean and cowpea suffered the high density of aphids, structural toughness had been 
considered as one of important resistant mechanisms to aphid, A. craccivora infestation. 
 
Table 1: Counts and population growth rate of Aphis craccivora on three host plants: 
               1a): Counts of A. craccivora on three host plants 

Successive days 

Host plants 

Soybean,  
Glycine max 

Lupine, 
 Lupinus termis L 

Cowpea,  
Vigna unguiculata 

1st day 29.10 ± 2.98 15.90 ± 2.17 57.40 ± 8.09 

2nd day 35.00 ± 2.69 16.90 ± 2.25 71.20 ± 11.41 

3rd day 44.20 ± 5.29 22.40 ± 1.90 74.60 ± 7.82 

4th day 61.70 ± 6.87 16.00 ± 2.33 70.40 ± 7.03 

5th day 97.80 ± 21.13 14.10 ± 2.05 76.10 ± 6.41 

6th day 86.30 ± 14.61 9.60 ± 1.33 71.60 ± 5.83 

7th day 80.88 ± 13.23 8.93 ± 1.30 70.48 ± 5.81 

8th day 75.45 ± 11.94 8.25 ± 1.27 69.35 ± 5.80 

9th day 70.03 ± 10.77 7.58 ± 1.26 68.23 ± 5.79 

10th day 64.60 ± 9.78 6.90 ± 1.25 67.10 ± 5.79 

Mean ± SE 64.51 ± 7.11 a 12.66 ± 1.63 b 69.65 ± 1.61 a 

F value 53.48* 

LSD value 12.508 

Significance level 0.0001 at 0.05 level 

Values signed by the same letter in the same row are, statistically, non-significant. 
 

1b): Population growth rate of A. craccivora on three host plants. 

Host plants 
Population growth rate parameters 

GR 

Nt No ∆t 

Soybean, Glycine max 97.80 29.10 4.00 17.18 a 

Lupine, Lupinus termis L. 22.40 15.90 2.00 3.25 b 

Cowpea, Vigna unguiculata 76.10 57.40 4.00 4.68 b 

F value 57.84* 

LSD value 3.487 

Values signed by the same letter in the same column are non-significantly different. 
GR= the population growth rate,  Nt  = the aphid numbers at the maximum count of the population on a plant 
No = the initial aphid numbers released on a plant,  ∆t  = the time difference between No and Nt 

 
Data in Table (2) showed that lupine, Lupinus termis contained the lowest amount of total 

carbohydrates, non-reduced sugars and phosphorus (104.67, 52.00 and 3.13 mg/gm, resp.), but it had the 
highest amount of total phenols (24.97mg/gm) and potassium (401.67 uEq/gm). Therefore, this plant 
received the lowest numbers of aphid individuals (12.66 individuals/ leaflet). However, the other plants 
contained higher amounts of phenols and potassium components. The phenols and potassium compounds 
would induce plant resistance against pests. Table (2) showed that the experimental information on 
correlation coefficient was particularly useful for measuring the relationship between the population density 
and leaf phytochemical components of plant. Population growth of A. craccivora was non-significantly 
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Total 

proteins 

(mg /gm)

Total 

carbohydrates 

 (mg /gm)

 Total 

phenols 

(mg/gm)

Reducing 

sugars 

(mg /gm)

Non-

reducing 

sugars 

(mg /gm)

Nitrogen 

(mg /gm)

Potassium 

 (uEq/gm)

Phosphorus 

 (mg/gm)

Leaf 

thickness 

(µm)

Mid-vein 

thichness  

 (µm)

Cowpea 69.65 
a

84.33
 b

117.67
 a

16.50 
c

55.73 
a

57.67
 b

13.67
 b

248.00
 c

4.12 
a

26.29 
a

65.47 
a

Soybean 64.51 
a

119.67 
a

106.67 
ab

19.10
 b

43.77
 b

63.67
 a

22.00 
a

361.33 
b

3.63
 b

15.32 
b

47.60 
b

Lupine 12.66 
b

86.33 
b

104.67
 b

24.97 
a

47.07 
b

52.00 
c

13.83 
b

401.67 
a

3.13
 c

27.26 
a

47.22 
b

F value 53.48 44.88 3.94 35.69 31.72 12.94 57.92 240.37 17.07 37.23 36.25
L.S.D. 12.51 10.252 12.207 2.512 3.798 5.612 2.166 17.783 0.412 3.762 5.992

0.382 0.681 -0.975 0.329 0.813 0.412 -0.759 0.908 -0.493 0.584

0.75 0.52 0.14 0.79 0.40 0.73 0.45 0.28 0.67 0.60Prob.

Antomical 

parameters

 Host 

plants

Mean 

no.of aphid 

individuals/ 

 leaflet 

Leaf  phytochemical components 

r- value 

positively correlated with total proteins (0.382), total carbohydrates (0.681), reduced & non-reduced sugars 
(0.329 & 0.813), nitrogen (0.412) and phosphorus (0.908). The population growth of A. craccivora increased 
with increasing these variables. On the other hand, A. craccivora population growth rate was negatively and 
non- significantly correlated with total phenols (-0.975), potassium (-0.759) and leaf thickness  
(-0.493) at 5% level of significance. The population growth rate was decreased with increasing these 
variables (Table 2). Also, anatomical structure elucidated that leaf thickness was higher in lupine plant than 
other host plants. This may play a role in population growth of A. craccivora in the tested host plants.  

Wide structurally varietal compounds would be having ability to induce plant defense in all tested 
host plants. Similarly, Fought & Kuc´ (1996) reported that many phytochemical structures can influence the 
ability to resistance. Population growth rate of aphids was positively correlated with nitrogen levels in leaves 
(Hosseini et al. 2015). El-Mitwally et al. (2013) noticed that the correlation coefficient between aphid, 
Rhopalosiphum padi individuals and potassium component was negative in wheat plants. Accordingly, wide 
structurally varietal compounds would be having ability to induce plant defense in all tested host plants. 
These factors may play a role in population growth of A. craccivora in the tested plants. A. craccivora is one 
of the piercing-sucking insects where a long rostrum helps them to easily absorb the juices from plant leaves, 
leading to increase the biological developments of the pest. Similarly, El-Zoghby et al. (2016) detected that 
the lengths of rostrum were 550.2 and 300.9μm in wing and wingless individuals of this pest, respectively. 
This means that the length rostrum helps the legume aphid to easily suck the plant juices. 
 
Table 2: Relationship between leaf phytochemical components and some anatomical parameters and Aphis craccivora 

population growth rate. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Values signed by the same letter in the same column are non-significantly different. 

 
Comparison between the duration period of Aphis craccivora nymphal instars on cowpea and 
soybean plants 

The effect of feeding on different plant diets on the total nymphal stage period of Aphis craccivora 
was found to exhibit longer duration when fed on cowpea, Vigna unguiculata than on soybean, Glycine max 
(13.00 & 11.20 days, respectively) (Table, 3). The average duration period in case of 1st nymphal instar was 
significantly different between cowpea than on soybean plants being 2.6 ± 0.24 and 1.8 ± 0.20 days, 
respectively. Contrariwise, the average feeding duration period was non-significantly affected according to 
their plant hosts in case of other nymphal instars from the second to the fourth nymphal instars (Table, 3).The 
nymphal period recorded in the present study was longer on cowpea(13.00 ± 0.25 days) than on soybean 
(11.20 ± 0.37 days) where the studies were made under controlled conditions, while almost similar studies 
were reported on pasture (Gutierrez et al., 1974), groundnut (Talati and Butani, 1980), cowpea (Patel and 
Srivastava, 1989). The studied biological aspects in the present work revealed that soybean is a suitable diet 
for A. craccivora nymphs than cowpea plant. This may be due to the fact that under natural conditions, tissue 
manipulation by A. craccivora is confronted by the induction of plant defenses and the outcome determines 
the extent of damage to the plant or the extent of success of the pest. Plants are known for their ability to 
defend themselves against pathogens and herbivores (Karban and Baldwin, 1997). Not much is known about 
plant defense response to small arthropods that pierce single plant cell and feed on intracellular fluids, such 
as A. craccivora. Therefore, it may be suggested that the defense mechanisms are apparently inefficient in 
case of cowpea against A. craccivora stages.  
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Table 3: Developmental period of nymphal instars of Aphis craccivora fed on cowpea and soybean plants expressed as mean 
± SE. 

Stage 
Duration of nymphal instars (days) 

Developmental 
period 

1st nymph 2nd nymph 3rd nymph 4th nymph 

Soybean, Glycine max 1.8 ± 0.20 3.0 ± 0.32 2.8 ± 0.20 3.6 ± 0.24 11.20 ± 0.37 

Cowpea, Vigna unguiculata 2.6 ± 0.24 3.4 ± 0.24 3.2 ± 0.20 3.8 ± 0.20 13.00 ± 0.25 

t value 2.53  1.00  1.41  0.63  0.84  

Significance level 0.035* 0.347 NS 0.195 NS 0.545 NS 0.447 NS 

Analysis according to t-test procedure by SAS program (2003) 
* significant at 0.05 level ,   NS= Nonsignificant at 0.05 level  

Evaluation of acetone and ethanol extracts of the weed plant, Ipomea carnea against Aphis craccivora 
nymphal instars. 

This part of study was carried out to evaluate the impact of weed plant, Ipomea carnea extracts by 
ethanol and acetone solvents on A. craccivora. Data showed that the highest reduction percentage of A. 
craccivora was noticed with 20% leaves acetone extract concentration being 79.76, 89.69 and 96.27 at 24, 
48 and 72h after treatment, respectively. The lowest reduction percentage was recorded in case of 2.5% stem 
acetone extract (26.63, 41.98 and 51.20% at 24, 48 and 72h, respectively). Besides, the overall reduction 
percentages ranged between 39.94 and 88.57% at 2.5% of Ipomea carnea stem acetone extract and 20% 
Ipomea carnea leaf acetone extract, respectively (Table, 4).  

Table 4: Reduction percentages of Aphis craccivora nymphs when treated by acetone and ethanol extracts of weed plant, 
Ipomea carnea. 

Plant part Solvent Conc.* 
Reduction%** (Mean ± SE) Overall 

reduction% 24 h 48 h 72 h 

Leaves 

Acetone 

20% 79.76±3.05 a 89.69±0.81 a 96.27±0.53 a 88.57±1.25 a 

10% 70.73±1.61 b 78.85±1.29 bc 89.33±1.62 abc 79.64±1.43 bc 

5% 45.42±3.18 d 63.45±2.00 ef 74.40±1.60 e 61.09±1.60 de 

2.5% 29.21±2.48 e 54.74±2.32 gh 64.27±2.37 fgh 49.40±1.20 g 

Ethanol 

20% 79.63±2.80 a 86.14±2.92 ab 92.80±2.88 ab 86.19±2.86 ab 

10% 66.89±2.29 b 76.33±2.63 c 85.60±3.49 bc 76.27±2.79 c 

5% 42.82±1.12 d 58.45±1.80 fg 71.20±0.80 ef 57.49±0.94 ef 

2.5% 26.09±1.16 e 48.04±4.67 hi 63.20±5.62 fgh 45.78±4.14 gh 

Stems 

Acetone 

20% 64.46±1.72 b 74.26±1.06 cd 83.20±0.80 cd 73.98±0.68 c 

10% 55.44±1.89 c 67.53±2.63 de 74.93±4.39 de 65.97±2.91 d 

5% 41.11±3.66 d 52.78±3.67 gh 60.80±4.41 gh 51.57±3.67 fg 

2.5% 26.63±4.77 e 41.98±2.65 i 51.20±1.67 i 39.94±2.94 h 

Ethanol 

20% 70.96±2.00 b 80.68±3.38 bc 86.93±3.34 bc 79.52±2.68 bc 

10% 55.76±2.42 c 66.85±0.09 de 74.40±0.80 e 65.67±0.91 d 

5% 46.49±3.24 d 58.14±4.90 fg 66.67±2.93 efg 57.10±3.62 ef 

2.5% 31.35±2.41 e 47.03±1.80 hi 57.33±3.98 hi 45.24±1.79 gh 

F value 47.59* 28.62* 20.35* 39.25* 

LSD 7.7631 7.8695 8.5863 7.0911 

(Max.-Mini.) (79.76 -26.09) (89.69 - 41.98) (96.27 - 51.20) (88.57 - 39.94) 

Reduction%**=Reduction percentage was calculated by Abbott's equation (Abbott, 1925) as mean of three replicates  
Conc. * = Concentration mean value of three replicates, values signed by the same letter in the same column are non-    

significantly different. 
 

Table (5) and Fig. (1) showed that the LC50 values ranged from 5.447 to 8.396, while, LC90 ranged 
between 34.118 and 121.057 with leaf and stem acetone extracts, respectively. So, A. craccivora nymphs 
were found more susceptible to weed plant, Ipomea carnea applied as leaf acetone extract, and therefore, it 
would be considered a good alternative nymphicide for controlling A. craccivora.  
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The present study showed that Ipomea carnea leaves were highly poisonous. This plant species 
contained the highly complex glycoresins in leaves (Eich, 2008). Throughout laboratory evaluation, leaf 
extract of Ipomea carnea ssp. fistulosa by acetone solvent had ability to cause high mortality and disruption 
development of malaria vector, Anopheles stephensii Liston (Diptera: Culicidae) (Saxena and Sumithra, 
1985). Upadhyay et al. (2001) reported that extracts of Ipomea carnea fistulosa, Calotropis gigantean and 
Datura strumarium contained principals toxic to many crop pests. Verma and Khan (2004) stated that 
Ipomoea carnea leaf extract, significantly, reduced the nematode, Meloidogyne incognita fecundity and 
improved plant growth at varying levels. Finally, it would be provided as a good alternative nymphicide for 
controlling A. craccivora nymphs.   

Table 5: Toxicity of acetone and ethanol extracts of Ipomea carnea against Aphis craccivora nymphal instars 

plant part Solvent LC50 LC90 Slope Slope +/- 

Leaves 
Acetone 

5.447 
(3.2372 - 7.9849)* 

34.118 
(18.285 - 187.1125) 

1.608 0.409 

Ethanol 
6.055 

(3.8529 - 8.8473) 
35.307 

(19.1543 - 174.8559) 
1.674 0.411 

Stems 
Acetone 8.396 121.057 1.106 0.389 

Ethanol 
 

6.63 95.051 1.108 0.388 

*(Lower limit – Upper limit) 
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Fig. 1: Toxicity of Ipomea carnea extract against Aphis craccivora nymphs. 
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