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Table 1. Statistical analysis of bottom-up vs. top-down forces effects on Aphis gossypii and its
parasitoid (Aphidius matricariae)

Parameter measured

Source of Aphid population® Parasitoid population® Percentage parasitism?®
variation df z valuee P value df zvalue Pvalue df zvalue Pvalue
BUf 2 -22.412 <0.001 2 1.828 0.068 2 11502 <0.001
TDS 2 -11.859 <0.001 1 3.42 <0.001 1 5.273 <0.001
BUxTD 4 -8.141 <0.001 2 0.274 0.784 2 1.858 0.063

T Bottom-up effects of fertilization (a factor with three levels of none, low and high)

8 Top-down effects of initial parasitoid release (a factor with three levels of none, low and high); this
was considered as a two-level (i.e., low and high) factor when parasitoid population and percentage
parasitism were analyzed.

¢ Weekly mean number of Aphis gossypii

8 Weekly mean number of Aphidius matricariae

¢ Percentage parasitism of Aphis gossypii by Aphidius matricariae

e z values are standard normal deviates (i.e., a number of standard deviations from the mean). In
GLMs with family binomial (i.e., logistic analysis of deviance) or Poisson (i.e., log-linear models), z
values are the values of z statistic (as a result of a y? test)
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Figure 1. The interaction effects of bottom-up vs. top-down forces on Aphis gossypii
population size
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Table 2. The relative effects of bottom-up vs. top-down forces on Aphis gossypii and its parasitoid
(Aphidius matricariae)

Aphis gossypii population per week (mean * SE)

Parasitoid initial release®

Fertilization' None Low High Overall
None 536.2 + 3.8 389.0 + 10.2 357.8+4.6 427.7 +23.7 A
Low 270.0+5.3 176.5+1.7 169.0£7.4 205.2+141B
High 218.0+5.9 133.5+45 79.8+2.8 1438+17.3C
Overall 341.4+421a 233.0+33.8Db 202.2+35.1b
Aphidius matricariae population per week (mean + SE)
Parasitoid initial release
Fertilization None Low High Overall
None - 11.7+£04 16.1£05 13.8+£0.7A
Low - 12.1+£0.7 174+04 147+09A
High - 14105 20.9+0.9 175+£11A
Overall - 126+04a 18.1£0.7Db

Percentage parasitism of Aphis gossypii by Aphidius matricariae

per week (mean + SE)

Parasitoid initial release

Fertilization None Low High Overall
None - 29+0.1 43+0.2 36+02 A
Low - 6.4+0.3 9.3+£0.3 79+05 B
High - 9.6+0.3 20.7+0.4 141+17C
Overall - 51+08a 82+21b

T Different levels of fertilization (i.e., none, low and high) denote 0, 0.5 and 1.0 g of Bavaria per plant,

respectively.

8 Different levels of initial parasitoid release (i.e., none, low and high) denotes 0, 2 and 10 one-day-old

mated female A. matricariae per cage, respectively.

¢ Values marked with different capital letters within the last column or with different small letters
within the last row are significantly different (P < 0.05, Tukey’s HSD).
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Abstract

To have a better understanding of sustainable management strategies of Aphis gossypii Glover
(Hemiptera: Aphididae), it is necessary to determine the role of bottom-up vs. top-down forces on its
population dynamics. The present study examined the effect of fertilization (bottom-up force) and
parasitoid release (top-down force) on population fluctuations of A. gossypii and its parasitoid
(Aphidius matricariae Haliday (Hymenoptera: Braconidae)). A factorial experiment was carried out
with two factors: fertilization (0, 0.5 and 1.0 g per plant per time with a fertilizer consisted of macro-
and microelements) and initial parasitoid release (0, 2 and 10 1-day-old mated females of A.
matricariae per cage). The experiment was started with a 5-week-old cucumber and 10 newly emerged
A. gossypii adults. After one generation of A. gossypii, A. matricariae females were introduced into
cages. The treatments replicated four times in a randomized complete block design, and maintained
under a standard constant environment. The number of live A. gossypii and A. matricariae adults was
weekly recorded until two generations of the parasitoid had been completed. The results indicated that
an increase of nutrition increased aphid density and its percentage parasitism but did not affect the
parasitoid population size. In addition, parasitoid release resulted in higher parasitoid density and
percentage parasitism but a reduction of aphid population size. The interaction between factors
influenced the aphid population only. These findings indicated that bottom-up and top-down forces
play an important role in population regulation of A. gossypii, and hence, must be considered in the
pest management.
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