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The Seedbank Features and Its Relations to the Established

Vegetation Following Flooding Disturbance on Songnen Steppe
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Abstract: The paper examined the impacts of flooding on species composition and diversity of seedbanks
and on the similarities of species composition between seedbanks and established vegetation in
Aneurolepidium chinense grassland of Songnen Plain, Northeastern China. The objectives were to look at
the effects of the intensity and duration of flooding disturbance on the species composition in seedbanks and
its relation to the species composition of established vegetation. The study site (45°25'~45°30'N, 124°10
~124°21'E) was located in Sanjiadian National Rangeland in the territory of Da’an city. Jilin Province,
which was partly flooded in 1998. On the site, four 0. 2hm?(100m X 20m) sized transects subjected to the
flooding of different durations and intensities, and a same sized control transect were designed for the
comparative study among them. Germination method was used to detect the seeds in the seed banks.
Compared to the congeneric studies. the seed quantity stored in the seed banks were far less, which
could mainly attributed to the followings: 1) Some component species such as Anerolepidium chinense .
Phragmite australis, which were dominant species in the communities, depended mainly on vegetative
propagation to regenerate. so leave little seeds to the soil; 2) For the control transect, the previous year
(1999) to the seed bank sampling, was a very dry year, and the little precipitation influenced the seed
production of the immediate year, thus decreased the quantity of the seed rain, and consequently decreased

the seed quantity stored in the seed banks; While for the four flooded transects, the seed bank input of the
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three consecutive years from 1997 to 1999 was exclusively low because of drought in 1997 and 1999, and
the seed destruction by flood in the August of 1998, when many species had not seeded yet or their seeds
had not ripened.

The results showed that with the intensification and prolonging of flooding. both species number and
the amount of seeds in the seedbanks tended to decrease. This difference was significant between the
flooded transects and the control, but this was not true among the flooded transects. which might be
explained by the fact that the flooding disturbance had imposed a comparatively great impacts on the
species composition of the seed banks. and the flood drift had functioned as a disseminator for propagules.
Intensified and prolonged flooding resulted in a decline in species diversity indices, directly caused by the
decline of species number and the increasing dominance of the dominant species. We also found that the
similarities between seed banks and the established vegetation were low, mainly due to the frequent
presence of some perennial rhizomatous plants in the established vegetation but not in seed banks.
Moreover, with intensification of flooding disturbance, the similarity between seed banks and established
vegetation declined, suggesting that the flooding disturbance had imposed some effects on either seedbanks
or their developmental processes or both. In conclusion, the flooding disturbance exerted influences on the
similarity between seed banks and established vegetation through two ways: influencing the species
number or changing the species composition of the vegetation. In addition. climatic factors such as drought
and precipitation sometimes influence the similarity in species composition between the seed banks and its
succedent vegetation by influencing the output of the seed banks and the reestablishment of seedlings, or
influence that similarity between the established vegetation and the succedent seed banks by influencing the
seed production of some plant species in the present vegetation.
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Table 1 Species composition and seed quantities of soil B
seedbanks 2 s R T,
(mean=+SD)
. .
Plant Seed densities Percentage . . .
Transects specics (grains/m?) %) (Simpson Shannon-Weiner )
o 4288+1247 43.98 ’
@ 28414832 29. 14 o
® 14404548 14.77 , , ,
@ 32010 .
) 320£106 3.28 « D, .
Ty > 219489 2.25 2.3
212469 2.17 )
@ 203497 2.08 ’
® 183461 1.88 s Peco &. Ortega
® 43411 0. 44 -
0 3050+ 845 62. 62
T ) 14714329 30. 20
o 350102 7.18 ’ )
— (171,
9 19354298 84.02 ’
T, o 368476 15.98 s -
® 97434 4.21 ,
® 16544201 88. 64 [13]
T; © 109455 5.84
a 103449 5.52
T, ® 967117 100. 00
- - [3.4.13]
(D Eragrostis pilosa; @) Artemisia scoparia; 3) Potentilla °
Sflagellaris; @) Inula japonicas; ) Digitaria sanguinalis; ©) °
Potentilla paradoxa; @ Kummerowia striata; @ Carex ’ ’ ’
duriuscula; Q) Echinochloa crusgalli; 10 Puccinellia s
chinampoensis; (DSuaeda. corniculata o
- . o
’ 2
2000 (4 20 ) s 1999
[17] s
2
1999 s s S . . .
Table 2  Species diversity of soil seedbanks exposed to
’ different flooding disturbance
( b _
) b 9
. , 2000 Transects Species Sccd-cnsitics Si.mpson Shan‘nonf
number (grains/m?) index Weiner
(1999 (2000 ) 9 index
23~25 ) ’ T, 9 9749 0.697 1.463
;D 3@ 30T 3 4871 0.512 0. 844
(Jaccard, Dice, Ochiai) T, 3 2303 0. 269 0. 439
, 1999 T, Ts 3 1866 0. 208 0.433
T, 1 967 0 0

;33




1396 22
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( Table 3 Similarity of species composition of soil seedbanks
1), and the established vegetations

1 , T, 1999 2000

Similarity with Similarity with
’ ’ Transects 1999 vegetation 2000 vegetation
3 (T, T.. T Jaccard Dice Ochiai Jaccard Dice Ochiai
s 3 s To 0.308 0.471 0.471 0.563 0.720 0.750
. T, 0.158 0.273 0.397 0.214 0.353 0.463
T, 0.143 0.250 0.378 0.200 0.333 0.447
' ’ T3 0.158 0.273 0.397 0.133 0.222 0.309
) T, 0.125 0.222 0.354 0.083 0.154 0.289
s o
T, s s
. .0 . .
4 1999 .2000 N

Table 4 Comparison between species composition of vegetation and seedbanks for 1999 and 2000

1999 2000
Transects Species present in soil seedbanks Vegetation of 1999 Vegetation of 2000
Eragrostis pilosa + +
Artemisia scoparia +

Potentilla flagellaris — —+
Inula japonica Thunb. — +
Ty Digitaria sanguinalis — +
Potentilla paradoxa 1.. — +
Kummerowia striata + +
Carex duriuscula + +
Echinochloa crusgalli = +
Total of species number Y 8 16
Puccinellia chinampoensis + +
T, Echinochloa crusgalli + +
S. corniculata + +
3 14 19
Echinochloa crusgalli + +
T, Puccinellia chinampoensis + +
S. corniculata + +
3 15 21
Echinochloa crusgalli + +
T, Puccinellia chinampoensis + +
Suaeda. corniculata + +
3 14 12
T, Echinochloa crusgalli + +
1 12 8

x 447 stands for the species present in both seedbank and the established vegetation;

for those present in the seedbank but not in the vegetation
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