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Abstract: Pollination network results from the interactions between plants and their pollinators. Asymmetric specialization
characterizes symbiotic interaction, and it is regarded among the structural characters of the network. To date, important
progress has been made in recognizing asymmetry of the networks, but there was hardly any progress about the geographic
variation and asymmetric specialization of the network as well as about the effects of plant life-form on the asymmetric
specialization. Here, we summarized a number of concepts used for asymmetric specialization according to available
literature and analyzed the geographic variation pattern of the networks as well as the relation of asymmetric specialization of
the network to plant life-form and network size using linear regression based on data collected from published papers. We
found that the network size is positively linearly correlated with network interaction and that it expressed an exponential
increase with total richness of plant species. For all 25 networks investigated, the slope of linear regression (L,) of the
network ranged from 0.002 to 0.031 and it was negatively significantly correlated with plant richness ( P), pollinator
richness (A), species richness (R), interactions (), and network size (M). L, slightly decreased with altitude (P =
0.053 for the partial effect of altitude ), whereas no effect of latitude (P = 0.618) was observed. The correlation
coefficients between pollinators and herbs, trees, and shrubs were —0.197, —0.026, and 0.200, respectively, indicating
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that asymmetric degree was higher in herbs than in trees. This paper provides a novel method to investigate the asymmetry of
plant-pollinator interaction network as well as an insight into the relationship between asymmetric degree and network size,

latitude, and plant life-form.

Key Words: geographic pattern; plant-pollinator interaction network; asymmetric specialization; asymmetrical degree;

plant life-forms
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Table 2 The basic information of 25 pollination networks

B I e N
Order  richness/ Pollinator Total species Interactions/ Network Slope values of Latitude. Lo Altitude Al m  References
P) richness/ (A) richness/ (R) (1) size/ (M) linear regression, I3 ’ T

1 31 75 106 453 2325 0.002 75°N 25.0 [13]
2 23 118 141 242 2714 0.003 68°N 985.0 [13]
3 29 81 110 179 2349 0.005 82°N 500.0 [29]
4 115 889 1004 1975 102235 0.0001 35°N 300—740 [30]
5 38 144 182 252 5472 0.004 36°8 1860—2040 [31]
6 113 315 428 768 35595 0.001 35°N 60.0 [32]
7 64 215 279 430 13760 0.002 36°N 45.0 [33]
8 91 715 806 1193 65065 0.001 35°N 620—959 [34]
9 90 356 446 865 32040 0.001 36°N 1850.0 [35]
10 11 18 29 38 198 0.020 75°N 100.0 [36]
11 10 40 50 72 400 0.009 56°N 5.0 [12]
12 8 42 50 79 336 0.010 56°N 5.0 [12]
13 26 82 108 250 2132 0.003 56°N 5.0 [12]
14 14 13 27 52 182 0.016 28°N 10.0 [27]
15 10 12 22 31 120 0.031 38°N 10.0 [27]
16 18 60 78 120 1080 0.008 43°S 900.0 [37]
17 41 139 180 374 5699 0.002 43°S 600—800 [37]
18 49 118 167 346 5782 0.003 43°S 1600—1800 [37]
19 7 33 40 65 231 0.011 40°S 300.0 [38]
20 99 293 392 588 29007 0.002 33°N 1267.5 [39]
21 12 102 114 550 1224 0.004 46°N 10.0 [40]
22 13 13 26 71 169 0.012 8°S 520.0 [41]
23 13 44 57 103 572 0.005 36°N 90.0 [42]
24 33 53 86 109 1749 0.009 9°N 75.0 [43]
25 13 34 47 141 442 0.006 45°N 80.0 [44]

Total 971 4004 4975 9346 310878
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Fig. 1 The relationship between slope values of linear regression () and plant richness ( P), pollinator richness (A ), total species
richness (R).
IB = - 0.005 Ln (P) +0.024, F, 5, = 18.008, P < 0.0001; I8 = = 0.005 Ln (A) + 0.028, F, ,,= 41.92, P < 0.0001; I8 = - 0.005 Ln (R)
+0.031, F, ,, = 36.014, P < 0.0001.
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Fig. 2 The relationship between slope values of linear regression (L) and interactions (), network size (M).
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Fig. 3 The relationship between slope values of linear regression (L8) and Latitude (la), Altitude (Al).
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Fig. 4 The relationship between Mean number of interactions of the visitor species of a plant species (m,;) and Number of pollinator
species of a plant species (n,; ). Each spot is on species.
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