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Effects of nest collecting on the population recovery of Polyrhachis

vicina Roger (Hymenoptera:Formicidae)

WANG Jin-Fu', CHEN Rui’, LU Shao-Hong® (1. Coltege of Life Sciencess Zhejiang University
Hangzhou 310012,Chinas; 2. Zhejinag Academy of Medical Sciences, Hangzhou 310013,China)

Abstract: Polyrhachis vicina Roger,a species of ant in the south of Chinese mainland,is used as Chinese
medicine for rheumatoid arthritis. In mountain areas of Zhejiang Province ,those mountain slopes nested by
this ant were enclosed by local peasants for protection and collection of this ant. But how and when to col-
lect this ant in the case of keeping the equilibrium of population and of reaching the highest harvest yield in
a mountain slope need to be investigated.

In this paper.effects of different nest collecting measures on the population recovery of the ant P. vici-
na Roger were studied in Yongkang and Pingyang counties of Zhejiang Province. Each mountain slope se-
lected as the measured site located on the hill,with the size of about 2000 m®. The vegetation on the hill in-
cludes mason pine, China fir and other plants, such as Quercus fabri, Smilax china, Ilex cornute, Rosa
bracteata s Symplocos caudate  Glochidion puberum, Lespedeza formosa,and Arundinella setosa. The secre-
tion from Matsucoccus spp. on the mason pine and from Lachuns tropicalis on Quercus fabri is the major
food resource for this ant.

3~4 ant nests were collected each month,and the caste composition in each colony was measured. For
the colony,the population was grown from winter to summer and descended after early autumn. Egg,lar-
va,worker,queen and alate male appeared yearly,but pupa appeared only from April to November and
gyne only from September to November. The colonial individual in the maternal-nest is more abundant than
that in the side-nest.

50% of nest density was moved from different mountain slopes in spring (April) ,summer (July)and
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autumn (October)respectively. Then their recovery rates of nest density show that the summer is the most
suitable season for collecting nests and the spring collection is harmful for population equlibrium of ant.
During collecting,it is best to collect the side-nests and to keep the maternal nest as intact as possible.

18 mountain slopes were selected as measured sites of collection intensity (0% ,25% ,50% ,and 75%
of nest density in a slope were moved out respectively)in the summer (August). The result shows that the
nest density in the 75% collection intensity dropped rapidly after two months and remained only 20% of
nest density. Fortunately,in the 25% collection intensity the nest density increaseed instead of decreased in
four months after collection. It is inferred that the population decreased appropriately in a mountain slope
would compensate the population growth. It is suggested that 25% ~35% collection of total nest density
should be favorable to keep the population equilibrium.

Cash crops hosted by aphids,such as cowpea and cucumber,were planted in 9 mountain slopes. After
one month.,Aphis gossypii and Aphis craccivora were found on these cash crops. For comparison of popula-
tion recovery between the mountain slops with and without this plantation,it shows that plantation of cash
crops hosted by aphids in the field with the ant is beneficial to increase the ant population growth rate.
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Table 1 The caste composition of colony in the maternal nest
Month Total Worker Queen Male Female Egg Larvae Pupae
1 9016. 5 7526. 6 59.9 193.1 142. 8 1094. 1
2 9305. 6 8182. 8 49. 8 133.3 295. 6 644. 1
3 10655. 6 9494. 5 38.5 78.3 756. 1 288.2
4 12253.1 9453.0 87.3 993. 4 643.5 1056. 4 19.5
5 17743.9 8710. 5 71.0 1073.1 3239.6 1357. 2 3292.5
6 17346. 1 7046. 1 93.1 34.3 4036. 6 2990. 3 3145.7
7 18209. 3 10088. 9 60. 3 72.2 1354.5 4342.0 2291. 4
8 15684. 1 9687. 5 63.1 771.0 965. 6 3937.0 1259.9
9 17139.9 9935.9 98. 0 909. 4 25.7 1108. 6 2977. 3 2085.0
10 15668. 2 7239.8 218.7 708. 4 669. 5 1738. 1 1697. 2 3396. 5
11 10532.0 7095. 5 103. 8 587.1 12.3 664.5 867.3 1201.5
12 8684. 5 7149. 6 54.2 328. 1 131.1 989. 8 3. 17
2
Table 2 The caste composition of colony in the side-nest
Month Total Worker Queen Male Female Egg Larvae Pupae
1 4118. 3 3463. 6 11.7 64. 3 35.5 543.2
2 4019.7 3780. 5 9.3 11.9 121.6 96. 4
3 5080. 7 4864. 6 7.2 19.2 111.7 78.0
4 5160. 7 4719.9 12.7 109.1 162. 8 156. 2
5 6259. 6 4542. 8 18. 2 78.1 978.8 142. 8 498. 9
6 6001. 5 3879.1 17.7 1.3 765.1 539.8 798.5
7 6659. 1 5163. 8 12.3 4.5 153.3 745.5 579.7
8 6532. 4 4132.5 13.7 17.8 462. 8 1087. 3 818. 3
9 6144.1 3784.5 16.2 115.6 2.7 552.5 896. 3 776.3
10 4920.9 3542.6 34.5 146. 8 67.8 217.8 212.7 698.7
11 3623.9 3312.9 21.7 96. 3 1.3 15.9 119. 3 56.5
12 3473. 6 3178. 6 16.5 45.5 24.3 208.7
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Table 3 Effects of collection season on the population equilbirium
(Average nest no. /each site, M. N=maternal nest,S. N=side nest)

Collection season

Spring Summer Autumn
Month
M. N S.N Total M. N S.N Total M. N S.N Total
4 9.0 21.3 30.3
6 3.7 6.0 10.7
7 9.7 20.0 29.7
8 3.7 15.7 19.3 5.3 17.0 22.3
10 3.7 14.7 18.3 6.0 16.7 22.7 9.0 21.3 30.3
12 4.7 15.7 20. 3 8.7 14.0 22.7 2.7 12.7 15.3
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Table 4 Effects of collecting the maternal nest or the side nest on the population equilibrium
(Average nest no. /each site, M. N=maternal nest,S. N=side nest)
Collection of maternal nest Collection of side nest
Month
M. N S.N Tatal M. N S.N Tatal
7 9.3 26. 3 35.7 8.7 27.0 35.7
9 4.3 14.7 29.0 9.0 25.7 34.7
11 5.3 16.0 21.3 14.0 30.0 44.0
12 5.7 22.7 28.3 14.7 29.0 43.7
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Table 5 Efects of collection proportions on the population equilibrium
(Average nest no. /each site.M. N=maternal nest.S. N=side nest)
Collection proportion
0% 25% 50% 75%
Month
M. N S.N Total M. N S.N Total M. N S.N Total M. N S.N Total
8 11.3 24.0 35.3 10. 3 21.7 32.0 11.0 20.0 31.0 11.7 23.3 35.0
10 10. 7 22.0 32.7 10. 7 22.0 32.7 8.0 32.7 29.7 1.3 7.7 9.0
12 13.0 19.7 32.7 17.0 24.7 41.7 9.3 16.0 25.3 2.7 5.0 7.7
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Table 6 Effects of artificial food source on the population equilibrium in Pingyang
(Average nest no. /each site,M. N=maternal nest,S. N=side nest)

Treatment
50% 50%
50% collection with source No collection with source 50% collection without source
Month
M. N S.N Total M. N S.N Total M. N S. N Total
10. 3 22.0 32.3 10.0 24.0 34.0 10. 3 24.3 34.7
12 18.3 29.3 47.7 11.7 26.0 37.7 8.7 20.0 28.7
16.7 32.0 48.7 11.3 22.0 33.3 8.0 22.3 30. 3
8 15.3 37.7 53.0 10.0 25.3 35.3 6.0 23.0 29.0
7 ( / )
Table 7 Effects of artificial food source on the population equilibrium in Yongkang
(Average nest no. /each site, M. N=maternal nest,S. N=side nest)
Treatment
50% 50%
Month 50% collection with source No collection with source 50% collection without source
ont
M. N S.N Total M. N S.N Total M. N S.N Total
8 12.3 22.0 34.3 10. 3 24.0 34.0 14.7 22.0 36.7
12 19. 3 29.3 48.7 13.0 21.0 34.7 9.7 18.0 27.7
4 19.7 30.0 49.7 12.3 24.0 36. 3 7.3 20.7 28.0
8 17.0 33.7 50.7 11.0 25.3 36. 3 7.0 23.3 30. 3
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