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Table 1. Different bean cultivars used in this study

Cultivar English name Scientific name

F Navy Bean Phaseolus vulgaris L. cv. 1.

Smaller Pinto Bean skunk Phaseolus vulgaris- L. cv. skunk

Red Kidney Bean Phaseolus coccines L.

White brown Pinto Bean 1 Phaseolus vulgaris 1

Thin brown Swedish brown beans Phaseolus vulgaris L. cv. Swedish brown beans
Normal Cowpea 1 Vigna unguiculata (L.) Walp. cv. 1

Mutant Cowpea Mutant Vigna unguiculata (L.) Walp. var. Mutant

P Pinto Bean 3 Phaseolus vulgaris L. cv. 3
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Table 2. The mean (SEx) population density of Trialeurodes vaporariorum nymphs on different bean

cultivars
Cultivar Density of nymph per leaf
F 18.17+1.86a
Smaller 16.25+1.22ab
Red 14.17+1.05bc
White brown 12.50+1.57cd
Thin brown 11.67+1.06cd
Normal 9.917+0.821d
Mutant 6.167+0.562¢
P 5.167+0.747¢

Different letters in column indicate significant differences between the means (Tukey-HSD; P = 0.01).
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Table 3. The effect of different growth stages of plant on population density of Trialeurodes
vaporariorum nymphs

Growth stage

2-4 leaf stage

4-8 leaf stage 8-12 leaf stage

Density of nymph per leaf

11.79+ 1.35a

11.469+ .0524a 11.81+ 1.08a
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Table 4. The mean (SEz) effect of interaction of cultivars and different growth stages of plant on
population density of Trialeurodes vaporariorum nymphs

Cultivar*Growth Stage

Density of nymph per leaf

F (2-4 leaf stage)

Smaller (8-12 leaf stage)
White brown (8-12 leaf stage)
Smaller (2-4 leaf stage)

Red (8-12 leaf stage)

F (4-8 leaf stage)

Thin brown (4-8 leaf stage)
Red (2-4 leaf stage)

F (8-12 leaf stage)

Thin brown (2-4 leaf stage)
Smaller (4-8 leaf stage)
Normal (2-4 leaf stage)

Red (4-8 leaf stage)

Normal (4-8 leaf stage)
White brown (4-8 leaf stage)
Mutant (4-8 leaf stage)

P (4-8 leaf stage)

White brown (2-4 leaf stage)
Thin brown (8-12 leaf stage)
Normal (8-12 leaf stage)
Mutant (8-12 leaf stage)

P (8-12 leaf stage)

Mutant (2-4 leaf stage)

P (2-4 leaf stage)

25.75+2.46a
19.75+1.11b
19.25+1.03bc
17.25+1.55bcd
17.00+0.707bcd
15.25+1.31bcde
15.00+0.408bcde
14.00+2.48bcde
13.5040.957cdef
13.00+0.707defg
11.75+1.25defgh
11.75+0.946defgh
11.50+0.645defgh
11.50+0.645defgh
11.00+0.408efghi
8.00+0.408fghij
7.75+0.629fghij
7.25+0.854ghij
7.00+0.408hij
6.50+0.500hij
6.00+0.707hij
5.50+0.645ij
4.50+0.866j
2.25+0.479j

Different letters in column indicate significant differences between the means (Tukey-HSD; P = 0.01).
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Table 5. The means (+SE) effect of various cultivars on some allelochemical compounds in un-
infested bean to Trialeurodes vaporariorum

Flavonoids Anthocyanin Total phenol
Cultivars 270 nm 300 nm 330 nm 550 nm 760 nm
F 4.061+0.234f 6.136+0.351¢g 7.712+0.660g 0.742+0.019¢ 12.27+1.83f
Red 24.614+0.702d  28.924+0.483d  27.591+0.796e  0.765%0.025e 19.46+1.03e
Smaller 12.015+0.637e  12.909+0.363f  18.917+0.873f 1.060+0.075de  28.729+0.521d
Normal 28.303+0.733d  28.856+0.559d 37.17+2.28d 1.485+0.136d  43.00+0.601c
Thin brown 44.09+1.44b 43.80+1.06¢ 50.015+0.732c  2.174+0.198c 63.52+1.68a
White brown  34.795+0.928c 20.03+1.25¢ 31.07+1.17de  2.265+0.057bc 56.75+2.03b
P 61.18+3.08a 56.30+£1.03b 62.38+1.38b 2.750+0.148ab  68.833%0.691a
Mutant 59.08+1.08a 61.08+1.26a 69.65+2.06a 2.916+.098a 69.98+1.80a

Different letters in each column indicate significant differences between the means (Tukey-HSD; P = 0.01).
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Table 6. The means (£SE) effect of various cultivars on some allelochemical compounds in infested
bean to Trialeurodes vaporariorum

Flavonoids Anthocyanin Total phenol
Cultivars 270 nm 300 nm 330 nm 550 nm 760 nm
F 9.652+0.655€ 8.227+0.333f 10.818+0.114d  1.106+0.136¢ 44.46+1.95¢
Red 22.568+0.963d  26.273+0.870e 26.02+1.49¢ 1.720+0.173bc  64.88+4.48cd
Smaller 47.70+1.29¢ 40.44+1.19d 55.45+1.39b 1.356+0.089c¢ 59.77+2.62d
Normal 46.52+1.61c 42.629+0.573d 57.871+0.780b  2.431+0.033bc  78.94+2.87bc
Thin brown 63.742+0.856b 72.39+1.53b 86.96+1.02a  2.561+0.501labc  88.83%5.94b
White brown 47.65+1.10c 57.053+0.860c 57.53+1.19b  2.727+0.330abc  69.46+1.95cd
P 77.94+3.40a 81.69+4.09a 87.96+1.36a 3.386+0.731ab  124.56+1.09a
Mutant 67.652+0.939b  76.14+1.42ab 82.93+4.43a 4.326+0.533a 117.17+1.26a

Different letters in each column indicate significant differences between the means (Tukey-HSD; P = 0.01).
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Abstract

The bean (Phaseolus vulgaris L.) is an important source of protein in the human diet, and the
greenhouse whitefly, Trialeurodes vaporariorum Westwood is one of the limiting factors of this
product. In this study, the effect of eight cultivars of bean were investigated on the amount of
secondary metabolites of plant before and after infection with greenhouse whitefly and also its effects
in the plant growth stages on pest density. Results showed the effect of the bean cultivars on the
amount of secondary compounds of plant before and after the infection of greenhouse whiteflies were
significant. The highest values of phenol, flavonoid and anthocyanin were observed on P and Mutant
cultivars and the lowest amounts of these compounds recorded on F cultivar. In addition, there were a
significant difference on density of whitefly’s nymphs in different cultivars of bean. The highest
density of nymphs observed in F and Smaller cultivars and the lowest density was observed in P and
Mutant cultivars. Effect of different growth stages of plant was not significant on density of
greenhouse whitefly, but the interaction of cultivars and different growth stages of plant were
significant on density of nymphs. The highest density of nymphs was recorded on F cultivar in 2-4
leaf stage and the lowest density on the same growth stage in P and Mutant. Therefore, P and Mutant
were identified as resistant cultivars and F as a sensitive cultivar. So, resistant cultivars can be used in
integrated management programs of whitefly.

Key words: Bean, resistance cultivar, secondary metabolites, Trialeurodes vaporariorum.
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