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Seedling establishment process of three Salicaceae species
along the Yubiso River
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Table 4. The range of environmental factors in each quadrat.
B 5 Ff”f vy T OBEEGE ROME RO R H
BIZ2 5 (%) 52 50.6 211 4.4 794 1999.6.7
66 50.6 16.2 13.9 735 2001.5.21
+ 558K 55 (%) 66 14.8 14.8 1.4 535
I (m) 52 0.9 0.8 0.9 2.8 1999.6.7
FIEFE (o) 66 -9.0 7.6 -29.8 44 2001521
< M) 7 Ak () 66 11.7 14.4 ~10.7 482
EBHE 52 0.0 1.0 2.0 2.0 1999.6.7
(B —FERY) 66 0.0 1.0 28 1.1 2001.5.21
SRED VY FF 66 87.2 57.4 104 209.1 1999.6.7
By * )TN FF 66 1846 1253 216 3856 4
BOORHEmM) o p g 66 660 327 61 1532
TEF-BAT B T 99-1 52 127 283 0 1588 1999.6.7
ChE /m?) Fi7-99-2 52 21 41 0 231 1999.827
¥ 01-1 66 183 366 0 1670  2001.5.21
T 01-2 66 134 269 0 1406  2001.5.28
ET01-3 66 19 40 0 208 2001.8.30
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Fig. 4. Proportion of each component in surface ground substance calculated by principal component

analysis.
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Table 5. Parameters obtained by multiple linear regression analysis for the relationship
between number of seedlings and environmental factors.

YFER  AEVVFE A IVFE A ASTSE

FAEAE 2001 2001 2001 2001
AT H J J L
FA MBS EHBER 0.68 0.27 N.S. 032
HATET RO 4 F 0.00 0.03 N.S. 0.01
AT I 6.73 3.16 NS, 3.29

X fi 1 0.13 0.02 N.S. 0.13
ok EHO R 0.26 0.33 0.48 N.S.
BERST o pes 0.03 0.01 0.00 N.S.
EHELAR R B 22 . . 0.38

Ko ~ : 0.49

s

~ bV 7 ARE

ey TR . .

ERILE 026 033
L ]

NS ZHEEL LS LD o/2ET NV
AIEA SN o 1A

FEERS T TORBEZMEST S E, FEIFT— MRSV YFFE LMD T TOHEED 2
K7 — MHFEIE 87.2m, &/ ZX FFELMKS  TOMREO T FT— M 184.6m,
FNY F FE LS TOREED 2 BT — b EFI1266.0m TH - 72,

Im? & 720 OG- Echith (32 —4) 1%, 1999 SEFEDOYFFEAFA T — +H72h 127 (0~
1588), [A4EFKDF A3 FFA321 (0~231) 75572, 2001 1L, HEOLE VY FF97183 (0~
1670), * / X FFH134 (0~ 1406), FkDOF F Y FFH19 (0~208) 72572 20004F &
2002 SEDOFEFFAFULAE L Tde v,

FFEA B & T RO RIRESAT, BREEER L OBERIRSIOERTE-SITRT. Y FED
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JIXFFIREPOAD, BEEEHERGPSIEOEELY S, 28V YFFRETHD S
EOEELZ, ANV FFIETHEY M) 7 ZAREPSEOFEEEZZITTVDL I LAURE
N7 SMOHEIIRTAMBBHE LM -S5IIRT . MO —271%, +/ ¥ FFIHMRHELL,
T ANY FFEENECLE Y FFIIFREDIEICH > 70 724 F Y F FIIRCHIPH
DIEI BT 2 ED D - 72,

FREMEICBWT, EREE LIHRFEOHRI G 21T o 72458 (F-7), ARRFEAE, 2
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Table 6. Parameters obtained by discriminant analysis
based on environmental factors to identify the
seedlings of three Salicaceae species.

7 — TELOBE 1 2
YUY FE -0.98 -0.56
F ) IXFE -1.15 0.79
F AT FE 0.64 0.02
FEHEAL & L7 R B B AR L 1 2
B 7 -0.17 0.59
Ko -0.19 0.32
= 0.15 -0.28
KR -0.19 0.31
<~ M o KR 0.18 0.04
£ 0.69 0.70
HEFH01-1 -0.77 -0.70
HEF401-2 0.28 0.05
TEF401-3 0.43 0.30
ZE VY EH -0.62 -0.28
F ) IX M 0.84 -0.04
F AN F R 0.80 -0.25
EblIES 70.40
0.00 0.00
BrHIIER 42 2]
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Frequency distribution of three Salicaceae species on sites at different relative heights.
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Table 7. Parameters obtained by discriminant analysis based on environmental factors
to identify seedling survival and mortality.

el S A7 IR 1) B R B

FEH DG AR TAEA

FHEIOHERE /L BE-K F-H H-ok B-%F FBEFE-H  H-ofk fHEL
poE il o ©) ® @ ® ® @
R Ze s 0.64 —0.10 —025 —0.82 -0.57 —0.62 —0.46
K4 036 = -022  —0.03 0.51 —0.44 0.02 048
A Y -037 Y -029 0.14 0.61 -0.51 0.36 1.93
< MU 7 AR ;;Aum ; 056 -036 —0.18 -0.96 039 028
RIBRE w077 5 —0.17 1.36 0.41 -0.32 085 2.6
FBHE -0.10 * 0.62 0.54 0.35 -0.50 0.43 1.54
TR 0.00 -1.19 0.16 0.12 0.10 028 037
20 | 79.7 70.6 73.9 62.6 64.2 709 982
e 0.00 0.00 0.00 0.02 0.05 0.01 0.00
R ZeRE 0.04 -028 023 -0.39 -0.14 -0.15
Ko T 0.54 0.29 0.37 -0.35 055  0.93
s i -0.63 0.50 0.53 -0.13 0.38 1.72
< MY AR v 043 L1l 072 -0.58 -0.73  -0.26
EIGhE + 065  —045 0.33 -0.27 0.71 1.54
HE F 113 0.14 -0.24 -0.51 0.09  0.99
W FEE R 0.17 0.07  -0.05 0.85 -0.55 -0.37
EDIE S 64.4 84.0 73.2 61.2 854 992
e 0.00 0.00 0.00 0.00 0.00  0.00

AL S N IE AR B B R BU L AR TR FE A AT IR IS 22 2 & 9 (ZHHIE
* -1 O T M

VXY FFE, /X FFomEsd, 2EBMEBEBLCY M) 7 AKEEHEELSIEOEES
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DHIETOFEEDOATKIL, Wie b e, RKEKE REEE,»OIEOEELZIT W,

F7o, BREROBHEIIOVTOHBGHTOMR (£-8), 2V VFFOEEIZHHMEZEL
T, KRG HPLADOT M) 7 ARENSIEOREYZITTEY, kErsidtk (G) MAhidsa
DB ZIT Tz,

V. % &

1. BEOHREEREICEZ BKUTEDRE
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Table 8. Parameters obtained by discriminant analysis based on environmental
factors to identify Salix hukaoana and Salix sachalinensis.

el S A7 IR 1) B R B

FH Dl RS AR
FHi X e = X # = K
AT I J G E F G
B 22 i -0.75 —0.48 0.22 0.10 0.08 0.07
KRG -0.53 —0.85 —0.28 —0.42 —0.38 —0.66
=2 0.17 0.06 -1.33 0.21 0.19 -0.05
~ M7 ARE 0.23 0.52 0.25 0.22 0.19 0.45
RIERE —0.57 —0.69 —0.68 0.07 0.06 -0.07
FKEREE -0.77 —0.65 0.56 0.00 0.09 0.18
MRS EL -0.12 —0.82 -0.37 —0.48 -0.29
TEF#01-1 —0.44
TEF#01-2 0.06
RS GIES 68.0 76.6 87.5 70.4 72.4 74.8
0.00 0.00 0.00 0.00 0.00 0.00
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(20084F 1 H 29 H=#)

Summary

We investigated the relationships between environmental factors and the dynamics of seedlings
of Salix hukaoana, Salix sachalinensis and Toisusu urbaniana along the Yubiso River in Gunma
Prefecture to reveal the mechanisms which allow their coexistence and to clarify the
environmental condition necessary to a maintain S. hukaoana population.

We installed 66 quadrates (1m?2) in total on the fluvial plain of Yubiso River and monitored the
appearance and disappearance of seedlings from 1999 to 2002. The data of daily average water
level at the Yubiso metrological observatory were employed to estimate the trend of changing
water levels. The environmental factors (amount of seed dispersal, openness, relative height from
average water surface, soil moisture, soil texture of matrix, soil character, soil texture of gravel
and distance from Salicaceae dominant forest patches) of each quadrat were measured.

While a lot of seedlings of S. hukaoana and S. sachalinensis appeared in each of the three years,
the seedlings of 7. urbaniana was abundant once in the three year period. The seedlings of S.
hukaoana and S. sachalinensis appeared only within their seed dispersal period and the seedlings
of T urbaniana continued to appear for a while after seed dispersal. This indicates that the two
Salix species have more of a pioneering character than 7. urbaniana. It seemed that Salix species
use high underground water levels caused by the spring snow melt and 7. urbaniana utilises
surface water from the rainfall during the autumn rainy season for their germination.

The dynamics of seedling were strongly related with the changes of water level. The young
seedlings on the higher relative heights have died by drying and that on the lower relative heights
have been flowed out by the over flood. Then the establishment of the seedlings was closely
related to the water level changes. It was suggested that the survival pattern of the seedling by the
water level changes was also different between each species.

The relationships between environmental factors and the dynamics of seedlings on each
quadrats indicate that 7. urbaniana appears in the sites with a coarser soil texture and higher
relative heights than two Salix species, and that S. hukaoana survives in sites of a coarser soil
texture and higher relative height than S. sachalinensis. Therefore, the site conditions of the
seedling establishments are different between each species.

Yubiso River has a high diversity of site conditions, water level changes and disturbance



64 R AT - SR

regime. The three Salicaceae species are coexisting as a result of habitat segregations brought
about by the life-historical differences of the seedling establishment process in a spatio-
temporally changing flood plane environment. In order to maintain S. hukaoana populations, it is
necessary to conserve the natural process of the river itself.

Key words:  Salix hukaoana, Salix sachalinensis and Toisusu urbaniana,

seedling establishment, coexistence mechanism



