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Abstract Plants with persistent soil seed banks have advantages in stress and harsh environments. Soil sam-
ples were collected from 19 different soil sites with different vegetation at 5 locations across Yunnan Southern
China at different times from July to April after the germination season of Eupatorium adenophorum seeds.
Germination research results showed that E. adenophorum had a persistent soil seed bank. Its seeds distribut-
ed widely across soils in Yunnan and seeds were found at all 19 sample sites. Seed density in the 0 — 10 cm
soil layer varied between 47 — 13 806 ind - m~2 with an average of 2 202 ind- m~2. The density did not show
a direct relationship with the mother plant of E. adenophorum but did show strong relationships with standing
vegetation types. The density increased from 47 ind: m~?2 in newly deposited material of a slide to 801 ind .
m ™% under grass cover to2 349 ind: m~? under shrub cover and the highest density of 3 255 ind.. m~? un-
der forest cover. Frequency of seeds identified from soil samples across all 19 soil types varied between 60% —
100% . Vertically seed density in the O — 2 cm soil layer was the highest followed by the 2 — 5 c¢m layer
and the 5 — 10 cm depth had the lowest seed density. E. adenophorum seeds accounted for 56.1% 25.2%
and 18.6% of the total seeds in the three soil layers respectively. Although the total percentage of seeds in
the 5 — 10 cm layer was low the total density was high 270 seeds m~2 and although not in the position of
germination had the potential for germination and being environmentally harmful. The wide distribution and
high density of E. adenophorum in the soil seed bank have significant implications for any prevention and con-
trol measures and we suggest that a long-term large-scale approach should be taken to deal with the spread of
E. adenophorum .

Key words Eupatorium adenophorum  Persistent soil seed bank Vegetation relationships Horizontal distri-
bution Vertical distribution in soil
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Table 1  Site condition of Eupatorium adenophorum seed bank research locations

Locations

Description of site condition

Guangnan SB1
104°58" E 23°59" N

Wenshan SB2
104°39" E 23°26" N

Xichou SB3
104°24" E 23°16' N

Nanjian SB4
100°30" E 24°54° N

Dongchuan SB5
103°10 E 26°15" N

1100~1 150 m 16.6 C 1071 mm 20° ~ 40°
60% ~70% 20 80 Karst upland 1 100 — 1 150 m above sea
level average annual temperature 16.6 °C  annual rainfall 1 071 mm slope 20° - 40° 60% - 70% rock surface
evergreen broadleaved forest regenerated at 1980s as forest site

1450 ~ 1500 m 17.8 C 1 000 mm 20° ~ 40°
60% ~70% 80 Karst upland 1450 — 1 500 m above sea level av-
erage annual temperature 17.8 “C  annual rainfall 1 000 mm slope 20° — 40° 60% - 70% rock surface evergreen
broadleaved forest regenerated at 1980s as forest site

1450 ~ 1500 m 15.8 C 1 294 mm 20° ~ 40°
60% ~70% 80 Karst upland 1450 — 1 500 m above sea level av-
erage annual temperature 15.8 “C  annual rainfall 1 294 mm slope 20° - 40° 60% — 70% rock surface evergreen
broadleaved forest regenerated at 1980s as forest site

1400 ~ 1 500 m 18.7 C 700 mm 10°~30° 80
Hot and dry valley 1 400 — 1 500 m above sea level average annual temperature
18.7 C  annual rainfall 700 mm slope 10° - 30° trees planted after 1980s

1400 ~ 1 500 m 20 C 693 mm 30 ~ 40°
80 Typical hot and dry valley 1400 — 1 500 m above sea level average
annual temperature 20 “C  annual rainfall 693 mm slope 30° — 40° severe debris flow area trees planted for soil
and water erosion control after 1980s
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Fig.2  Depth distribution of Eupotorium adenophorum seeds
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Table 2 Seed density of Eupotorium adenophorum in seed banks under different vegetation covers at different locations
. . Abundance of mother Frequency of seeds in Seed density Percentage of the total
Location code Vegetation type plant the sample % seeds m~? soil seed bank %
SB1 Secondary forest No 80 620 12.6
SBI1 Shrub No 80 500 12.2
SB1 Grass No 60 160 2.2
SB2 Secondary forest No 100 2 060 17.2
SB2 Shrub Sol 80 1 160 10.6
SB2 Grass Sol 90 1 380 20.3
SB3 Secondary forest Sol 90 3310 22.2
SB3 Shrub Sol 90 770 19.7
SB3 Grass Sol 70 440 7.8
SB4 Pine forest Cop2 100 13 806 3.3
SB4 Eucalypus forest Sol 73 333 0.7
SB4 Acacia forest Sp 93 5673 4.8
SB4 Leucaena forest Sol 67 147 0.5
SB4 Shrub Soc 100 9247 3.9
SB4 Grass Sp 93 1 940 3.9
6B Leucaena forest No 40 93
SB5 Shrub No 33 66 8.2
SB5 Grass No 53 83 6.8
SB5 New slide material No 60 47 16.0
Average 85 2202 9.4
100%
90%
80%
70%
60% |- Thompson
ol / 2000 Baskin & Baskin 1989
30% | Auld & Martin 1975
20%
10% |
0% .
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Fig.3  Depth distribution of Eupotorium adenophorum seed
under different vegetation covers
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