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Evaluation of seed banks for restoration of wetland vegetation: an integrated as-
sessment of the seedling establishment and direct counting methods based on a
Bayesian model. Yinghua Guo, Koh-ichi Takakura, (The University of Shiga Pre-
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Etsuji Hamabata* (The University of Shiga Prefecture)

M deceased

Diaspore (seed and spore) banks are critically important to conserve and restore lost wetland ecosystems.
The seedling establishment and direct counting are two major methods to know plant communities of lost
wetlands, but no studies have synthesized quantitatively results of the two methods to access the spatio-
temporal dynamics of underground diaspores. We examined diaspore banks of a former Syo-Nakanoko, an
old inner lake of Lake Biwa, on the basis of the two methods, and estimated the density, survival rate,
and germination rate of following four major taxonomic groups (Monochoria vaginalis var. plantaginea,
Scirpus, Najas, and Characeae) by constructing a Bayesian model. The analysis revealed that density or sur-
vival of diaspores and the depth of soil layer were highly variable among species. For instance, propagule
density was greater in shallower layers for M. vaginalis var. plantaginea and Characeae, but greatest in the
second layer for Scirpus and Najas. Interestingly, survival rate of diaspores was large in deep layers with
low density of propagules for Najas and Characeae. On the basis of these results we discussed efficient utili-
zation of diaspore banks for conservation and restoration of wetland ecosystems.

Keywords: aquatic plants, Bayesian statistics, diaspore bank, vegetation reconstruction, wetland ecosystem
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Fig. 1. Soil profile at the study site and lay-
ers used in this study.
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Table 1. Priors and initial values for parameter to be estimated.

Parameter

Prior mean

Initial

95% range value

Density of diaspores
X in the ith layer (per m?

Survival rate of diaspores
Siin the ith layer

Germination rate of survived Beta(l, 1)

diaspores

Log.normal(0, 100)

Beta(l, 9)

2.72° <0.001~1.3-10® 100

0.1 0.003~0.336 0.1

0.5 0.0256~0.975 0.5
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Table 2. Plant taxa and the number of seedlings found from each layer and control soil (CS)
by the seedling establishment method.

Layer
Japanese name Scientific name 1 2 3 4
Family Species Species (top) (bottom) Total CS
4 ERYOR EAIXTSE Cemtopteri; gaudichaudii Brongn. var. 100 9 0 0 102 0
vulgaris Masuyama et Watano
YN af} NVEAEEN Elatine triandra Schkuhr var. pedicellata Krylov 23 6 9 39 T 0
T YANFR IRy Rotala mexicana Cham. et Schltdl. 2 0 1 2 5 0
EH T Rotala .ir{dim (Wi_lld.) Koehne var. 9 10 80 166 258 16
uliginosa (Miq.) Koehne
7 hoNFRE FavvsF Ludwigia epilobioides Maxim. 13 2 2 1 18 1
IR/ ATHR TESE Lindernia spp. 373 46 50 10 479 0
TEMIH TV Lindernia micrantha D.Don 4 0 0 4 8 0
TTI A Dopatrium junceum (Roxb.) Buch.-Ham. ex Benth. 0 0 0 13 13 0
F 78} [NE VA2 Centipeda minima (1..) A.Braun et Asch. 5 1 3 0 9 0
135 &R A rrYTE Najas gracillima (A.Braun ex Engelm.) Magnus 5 2 9 18 34 0
* €5 hk *ESH Sagittaria trifolia L. 3 0 0 0 3 0
IZXTAAF} aF ¥ Monochoria vaginalis (Burm.f.) C.Presl ex Kunth 115 12 6 2 135 2
175 FVHAEE 2 Junm;jxfhr;r:s;;lgagzgal;\.12:(‘. Ij;}?;fpe) Kirschner 13 2 2 ! 18 0
PERE S A Murdannia keisak (Hassk.) Hand.-Mazz. 7 0 0 0 7 0
v 7 F} kA Eriocaulon cinereum R.Br. 4 3 1 2 10 0
PR A s TAYFT Lemna aoukikusa Beppu et Murata * + — — —
hx ) THEL A XKy uq Schoenoplectiella juncoides (Roxb.) Lye 1 1 1 1 4 0
Y Eleoc[ﬁzgiez;;igggggog.) Roem. et Schult. var. 44 0 0 1 45 1
y=HvvY Cyperus difformis L. 2 7 3 19 31 0
=t EXH= Typha domingensis Pers. 2 102 12 10 126 4
Yy VI ER Ve VIE Chara braunii Gmelin 13 14 23 12 62 1
7523 E[R Nitella sp. 2 4 4 0 10 0
Total 733 214 206 301 1454 25

*Because the number of seedling could not be counted, and then the presence (+) or the absence (—) was recorded.

Table 3. Plant taxa and the number of diaspores found from each layer by the direct counting
method. Two core samples from a stratum are referred as cl and c2, respectively.

Layer 1 Layer 2 Layer 3 Layer 4

Japanese name Scientific name (top) (bottom)
Family Genus/species Taxon cl c2 cl c2 cl c2 cl c2 Total
2 7%} AR Polygonaceae spp. 0 0 0 0 1 0 3 0 4
+ 5y akt NaNg Stellaria spp. 12 0 0 0 0 0 0 0 12
NToeER  Vavyd Brasenia schreberi J. F. Gmelin 1 0 0 0 0 0 0 0 1
ArFYVORE A F) VYR Hypericum spp. 7 8 19 40 7 0 0 0 81
< A} N Fabaceae spp. 0 2 0 0 0 0 0 0 2
vk AHAH Lamiaceae sp. 1 0 1 1 0 0 0 12
s v okt bvavag Potamogeton Sp. 0 0 0 0 6 0 0 0 6
135 EF} A5 EJF Najas spp. 0 0 13 17 1 0 0 0 31
s X7AAR arE Mz;l(oc}é:ﬁ;i?hvaginulis (Burm.f.) C.Presl 0 5 0 0 0 0 0 0 5
v 7 4E V7 HE Eriocaulon sp. 0 0 0 4 0 0 0 0 5
H¥y ) Iy E Ry A g Schoenoplectus spp. 80 21 97 324 86 137 0 0 745
278 Carex spp. 0 0 5 0 4 0 0 0 9
s Hlggnaodars L) gt 9 1 0 0 0 0 0 o 1
razioe  Fwl e G CROe oy o1 0 4 0 0 s
vairvy Cyperus pacificus (Ohwi) Ohwi 0 0 0 0 0 33 0 0 33
IXAYY Cyperus serotinus Rottb. 0 0 0 0 0 9 0 0 9
ZOfhoH YY) SHIE  Cyperus spp. 6 1 147 6 4 1 1 0 166
s oAYy ) 74E Cyperaceae spp. 0 0 0 0 10 3 0 0 16
PR A = S N E| Characeae spp. 20 1 7 6 0 0 0 0 34
s AN Unknown 9 2 14 4 2 0 4 0 35
Total 136 41 311 403 122 187 8 0 1212
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D. Characeae spp. o5
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Fig. 2. Estimated densities (per m®) and sur-
vival rates of diaspores in each soil
stratum. A: Monochoria vaginalis, B:
Najas spp., C: Schoenoplectus spp. and
D: Characeae spp. Bars and plots rep-
resent densities and survival rates, re-
spectively. Error bars represent 95%
Bayesian credible intervals (BCIs) .
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Fig. 3. Estimated germination rates of survived
diaspores for four taxa; Monochoria vagi-
nalis, Najas spp., Schoenoplectus spp. and
Characeae spp. Error bars represent
95% Bayesian credible intervals (BCIs).
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