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I nfluences of climate warming on co-occurrence of Aphis glycines
(Matsumura) and Tetranychus cinnabarinus (Boisduval) on different
soybean strainsin cold area of China
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Abstract [Objectives] To investigate the effects of temperature increase on the occurrence of phytophagous arthropod
pests, and their interspecific interactions, on soybean crops in cold areas of China in order to improve the long term prediction
and forecasting of multiple local arthropod pest species. [Methods] We simulated climate warming in an artificial climatic
chamber and investigated the effects of both high and low temperatures on the co-occurrence and interspecific interactions of
Aphis glycines and Tetranychus cinnabarinus. In addition, we tested interactions between these two arthropod pest species on
“leaf discs” from different soybean strains. [Results] The results of our experiments suggest that relatively low temperatures
will benefit aphid populations but higher temperatures will benefit tetranychid mites. At higher temperatures the interspecific
competition coefficient is predicted to decrease, that is to say, the environmental carrying capacity will increase significantly.

Under current temperature conditions, the interaction between these two arthropod pest species should be defined as
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“commensalism”, i.e., they are likely to co-occur in the field, and the soybean aphid especially is more likely to outbreak while

co-existing with the mite on local, pest-sensitive, soybean strains. In other words, there is a substantial difference in the

resistance of different local soybean strains to arthropod pests. [Conclusion] These results suggest that: Although not currently

an issue, there is a high risk of future outbreaks of several arthropod pests on soybean crops in cold areas of China. We need to

prepare some management measures for the future, such as selecting pest resistant strains that are suitable for local cultivation.
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Fig. 1 Population dynamics of Aphis glycines and Tetranychus cinnabarinus under different temperature
A, [RREMHLE, B MEEGHRLLE; C (EEMHEIGRLE; D. SIREMHHLE, E SEEYT
AL FeiRBEisfisy R,
A. Treatment with mite under lower temperature; B. Treatment with aphid under lower temperature; C. Treatment
with both mite and aphid under lower temperature; D. Treatment with mite under higher temperature; E. Treatment
with aphid under higher temperature; F. Treatment with both mite and aphid under higher temperature .
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Tablel Temporal nicheof Aphisglycinesand Tetranychus cinnabarinus

Niche breadth Niche overlap Similarity ratio of  Interspecific competition

niche coefficient
Aphid Mite Aphid Mite Aphid Mite Aphid Mite
. 0.5789 / 1 0.1895 1 0.7920 1 0.9109
Lower Aphid
temperature /
treatment Mite 0.5352  0.1752 1.0000 0.7920 1.0000 0.9109 1.0000
. 0.7343 / 1.0000 0.2280 1.0000 0.6724 1.0000 0.8412
. Aphid
Higher
temperature
treatment Mite / 0.3998  0.1242 1.0000 0.6724 1.0000 0.8412 1.0000
68% 80%
1 HN48
88% 80% 9.4 5.4 3.1 GC1
54% 60% 4.97 4.2 1.7 HN48  GCl1

75% 85% 1.1
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Fig. 2 Life parameters of Aphisglycineson different soybean strains (individual and competitive feeding)
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BI1. HN48 B2. HN48 B3.
HN48 Cl. GCl1 C2. GC1
C3. GCl1 D1. GC1 D2.
GC1 D3. GCl1

Al. Nymph aphid number in treatment of soybean aphid feeding alone on leaf of strain HN48; A2. Adult nymph aphid
number in treatment of soybean aphid feeding alone on leaf of strain HN48; A3. Slough number of aphid in treatment of
soybean aphid feeding alone on leaf of strain HN48; B1. Nymph aphid number in treatment of both aphid and mite coexisting
on HN48; B2. Adult aphid number in treatment of both aphid and mite coexisting on HN48; B3. Slough number of aphid in
treatment of both aphid and mite coexisting on HN48; C1. Nymph aphid number in treatment of soybean aphid feeding alone
on leaf of strain GC1; C2. Adult nymph aphid number in treatment of soybean aphid feeding alone on leaf of strain GC1; C3.
Slough number of aphid in treatment of soybean aphid feeding alone on leaf of strain GC1; D1. Nymph number of aphid in
treatment of soybean aphid feeding alone on leaf of strain GC1; D2. Adult aphid number in treatment of both aphid and mite
coexisting on GC1; D3. Slough number of aphid in treatment of both aphid and mite coexisting on GC1.
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Fig. 3 Life parameters of Tetranychus cinnabarinus on different soybean strains(individual and competitive feeding)
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Al. Number of mite egg in treatment of mite alone feeding on leaf of strain HN48 ; A2. Number of mite nymph in treatment
of mite alone feeding on leaf of strain HN48; A3. Number of mite adult in treatment of mite alone feeding on leaf of strain

HN48 ; B1. Number of mite egg in treatment of both mite and aphid coexisting on leaf of strain HN48; B2. Number of mite

nymph in treatment of both mite and aphid coexisting on leaf of strain HN48; B3. Number of mite adult in treatment of both

mite and aphid coexisting on leaf of strain HN48; C1. Number of mite egg in treatment of mite alone feeding on leaf of strain
GC1; C2. Number of mite nymph in treatment of mite alone feeding on leaf of strain GC1; C3. Number of mite adult in

treatment of mite alone feeding on leaf of strain GC1; D1. Number of mite egg in treatment of both mite and aphid coexisting
on leaf of strain GC1; D2. Number of mite nymph in treatment of both mite and aphid coexisting on leaf of strain GC1;

D3. Number of mite adult in treatment of both mite and aphid coexisting on leaf of strain GC1.
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Table2 Life parameterscomparison of Aphis glycines and Tetranychus cinnabarinus on different strains while
feeding alone and coexisting

Single index  Specific pest Integrated

Soybean strains Life parameter Alone : Coexist conclusion conclusion conclusion
HN43 Survival ratio 54% : 88%
Aphid Reproduction rate 497 :94
Hatching ratio 68% - 75%
Mite .
Mite adult 1.4 2 0.67
Egg laying
GCl Survival ratio 60% > 80%
Aphid . .
Reproduction rate 42:54
Hatching ratio 80% - 85%
Mite ) .
Mite adult 0.8:1.8
Egg laying

K3 XREPMRUDHHER K Z oM EEFSHILR

Table3 Life parameterscomparison of Aphis glycines and Tetranychus cinnabarinus on different soybean strains

HN48 @ GC1 i i ifi
Pest Treatment Life parameter Single 1qdex Specific pest Integrat.ed
conclusion conclusion conclusion
Survival ratio 54% : 60%  HN48

Soybean  Aphid Reproduction rate 497142 GCl

aphid HN48
+ Survival ratio 88% . 80%  GCI GCl
Aphid+Mite Reproduction rate 94:54 GCl1
Hatching ratio 68% : 80%  HN48 HNA48
Mite  Mite Mite adult 1408
Egg laying
+ Hatching ratio 75% © 85%  HN48 HN48
Aphid+Mite  \rive aqult 0.67: 1.8

Egg laying
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