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Effects of Deer Exclosures on Herbaceous Communities under Different Light Conditions

Mayo ISHIKAWA* Atsushi TAKAYANAGI™
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7o BB L FABAET O 4 BT OEBRIKIZ, 2003 FHEFEMEZREL, 2003 8 & 2004 FHIHAEDMELY 7
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DOTHEMTHLEEALNS. —F, EABEOMBEHEEIIHLTE BE5HOEFERIIIL > TRADEELE525
AREME S RIE S i
F—7-FEBOR B, BEE BR

We studied whether the effects of deer exclosures on herbaceous communities differ between in understory sites and in
open sites. In May 2003, each four deer exclosures was established at two different light conditions, one was in open sites
and another one was in understory sites. Vegetation sampling was conducted in October 2003 and 2004. Deer pellet group
count and PPFD measurements were also conducted. Comparing biomass in understory sites (or in open sites) between
inside and outside exclosures, biomass inside in both sites was more abundant in 2004. The differences of species richness
between inside and outside exclosures were significant in understory sites. On the other hand, no significance of these
species richness was found in open sites. It might imply that their community structure which developed well inside the
exclosures could result in the decrease of species richness. In conclusion, a deer exclosure is supposed to be effective in
the purpose of maintaining biomass. However, in the purpose of maintaining species richness, an exclosure could have a
negative effect in open sites, depending on the morphological traits of dominant species.
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Fig. 1 Locations of study sites
CL1, CL2, CL3 and C14 indicate the sites under closed canopy;
OP1, OP2, OP3 and OP4 indicate the open sites.
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Fig. 2 Layout of an exclosure
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Fig. 3. Layout of control and fenced plots in a site
Control plot was established adjacent to each exclosure. Nine
quadrates for vegetation sampling, composed of 12 subplots were
set in each fenced and control plot. Two plots for pellet group
count were set adjacent to each control plot.
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Fig.6 Vertical distribution of leaf biomass in each fenced and control plot

[ represents leaf biomass in a control plot, and B represents leaf biomass in a fenced plot. The values show the mean of each height. The value 0.00 shows >0,
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Fig.7 Mean rPPFD value at 2m from the ground leve
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Closed Open
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(2003. 10/29-11/13, 2004. 6/1-6/16) DFHFEBRHKTH 5.
Fig.8 Mean number of pellet group collected in 15 days
Bl shows the mean number of pellet group collected in two pellet
group counts (2003. 7/20-8/4 & 9/17-10/2). [} shows the mean
number of pellet group (2003. 10/29-11/13 & 2004. 6/1-6/16).
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Appendix Plant species existing in each fenced /control plot
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CL1 CL2 CL3 CL4
Species Fenced Control Fenced Control Fenced Control Fenced Control
03 04 03 04 03 04 03 04 03 04 03 04 03 04 03 04
1 Pilea mongolica FAIX 0.93
2 Boehmeria tricuspis FThY
3 Rubia akane Tha
4 Salvia glabrescens bie=2J] 3.96
5 Akebia quinata FTE 0.18
6 Cirsium ashiuense TIITHE 0.04
7 Gynostemma pentaphylium FIFvIN 204
8 Juncus effusus 474
9 Reynoutria japonica A 3K 0.08 0.34 0.04
10 Poa sphondylodes AFTYFF
11 Clinopodium micranthum AREDINH
12 Schizophragma hydr i 1A= 0.01 001 013 162 034 053 0.53 002 145 141 044 035
13 Acystopteris japonica BAEADSE
14 Sanicula chinensis ITIZYN
15 Viola kusanoana FAIFYRREL 005 0.42
16 Dryopteris crassirhizoma A8
17 Glechoma hederacea var. grandis 2k o o
18 Carpesium divaricatum Hoogusy 0.90
19 Compositae sp *o%x 0.02
20 Trigonotis peduncularis Xahygy 0.16
21 Ajuga decumbens X599
22 Agrimonia pilosa var. japonica FosXkEx
28 Galium japonicum NI LTS 0.22 0.09
24 Lysimachia japonica O+ AE
25 Rubus pectinellus /T4 FT 212 886 012 017 0.09
26 Mazus miguelii HFT4
27 Stellaria diversiflora HnaR + 0.03 0.01 0.26 0.08
28 Smilax riparia var. ussuriensis D%l 0.25
29 Zoysia japonica P7AY
30 Polystichum tripteron PEL AT 0.38 17.1 008 020 0.23 +
31 Equisetum arvense AXF
32 Carex sp ATE 088 1.88 142 003 057 196 016 002 396 =+ 0.16 0.04
33 Miscanthus sinensis AR¥
34 Viola vaginata RELY AL 003 0.19 0.22 0.20 0.98
35 Chamaele decumbens RS iy 0.82 0.15
36 Geum japonicum A%
37 Peracarpa carnosa K xar 004 002 + 002 001 0061 010 009 024 012 011 019 003 003 004 015
38 Cardamine flexuosa var. flexuosa BRI INF
39 Disporum smilacinum F5a4) 0.01 0.01 007
40 Oplismenus undulatifolius var. undulatifolius FF3H+ 237
41 Hydrocotyle sibthorpioides FRAG B
42 Sasa palmata FIFHY 0.34 6.04 879 219 236 003
43 Parthenocissus tricuspidata Vi 0.25
44 Rhus ambigua Lo} B 0.01 0.01
45 Viola verecunda URREL 0.15 032 025 +
46 Impatiens textori WYIRIY
47 Scutellaria muramatsui T/ AUFEIY 0.33
48 Aconitum sp MIATE 5.24
48 Boehmeria sieboldiana FHRYTIH 142 480 0.05
50 Aster ageratides var. ovatus JAVEYy
51 Hydrocotyle maritima JFEA 0.04
52 Adenocaulon imalaicum ks 036 034
83 Stellaria alsine JRIDAR 0.03 0.06 0.04 0.02 0.02
54 Persicaria yokusaiana NFEF 126
55 Bistorta tenuicaulis NILRS /A 011 002 0.04 002 080 041
56 Clematis japonica Nntarviv 0.44 0.01
57 Petasites japonicus 7%
58 Duchesnea chrysantha AEAFT
59 Chrysosplenium fauriei var. fauriei ROYSRIS A 104 270 030 077 109 378 0.09
60 Circaea molllis SXBTUY 0.14 1.28
61 Antenopron filiforme b getd 051 546
62 Persicaria thunbergii VA 0.41 2.99
63 Cerastium holosteoides EZHTY 0.02
64 Oxalis griffithii Y THhEN 355 120 237 184 106 338 033 124 072 292 044 071 108 882 090 096
65 Persicaria debilis EaE =TT 0.03 054 223
66 Laportea bulbifera LATA599 0.03 100 1.06 0.14
67 Torilis japonica IO
68 Carpesium abrotanoides RO
69 Llatostema laetevirens YehFRal 0.05 3.50
70 Chrysosplenium japonicum R S=V3 ALy 0.09 + 0.15
71 Dioscorea japonica XI/M4E 0.22
72 Synurus palmatopinnatifidus var. indivisus TR UF
73 Pilea japonica yezX 0.04
74 Galium trachyspermum AYNRLTS 0.06 0.10
75 Artemisia princeps FEX
76 Arachniodes standishii DELP L% 8 010 181 025 099 274 250 080 115 762 184 0.14 031
77 sp 1 spl 0.07 0.02
78 sp 5 spS 013
79 sp 23 sp23
80 sp 25 sp25
81 sp 26 sp26
82 sp 39 sp39 0.02
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Oop1 oP2 oP3 OP4
Scientific name Japanese name Fenced Control Fenced Control Fenced Control Fenced Control
03 04 03 04 03 04 03 04 03 04 03 04 03 04 03 04
1 Pilea mongolica 74X 226 010 033 005 279 087 0.58 286 0.08
2 Boehmeria tricuspis FhY 121
3 Rubia akane FhE 0.95 0.04
4 Salvia glabrescens THFY
5 Akebia quinata FrE 537 141
8 Cirsium ashiuense FLUOFHR 822 414 O 165 459 192 003 172 372 032 + 0.05 010 150
7 Gynostemma pentaphyllum FIFvIIL 124 998 0.23 0.72 039 055
8 Juncus effusus A5 0.76 038 041 449 545 174 3.44
8 Reynoutria japonica A5 262 201 025 004 143 329 381 032 312 172 119 016 096 0.09
10 Poa sphondylodes AFIYFF 141 003 044 425 6.40 0.63 0.36
11 Clinopodium micranthum AR 1.20 3.82 213 3.38
12 Schizophragma hydrangeoides AIHS52 0.02 0.06 0086 008 031 0.12 048
13 Acystopteris japonica YREATSE 1.41
14 Sanicula chinensis eI 0.09 092 141 101
15 Viola kusanoana FA44F VR 218 993 037 009 132 619 047 035 784 267 037 050
16 Dryopteris crassirhizoma AH 033 056 17.9
17 Glechoma hederacea var. grandis hERAL 068 3.06 009 870 145 005 0.15
18 Carpesium divaricatum HoEUS
19 Compositae sp XOF*
20 Trigonotis peduncularis ES DL 0.16
21 Ajuga decumbens FH)D 0.04
22 Agrimonia pilosa var. japonica FUEAbE 1,49
23 Galium japonicum IIRLTS 0.01
24 Lysimachia japonica SFAE 0.03 +
25 Rubus pectinellus anNJT7aAA4FT
28 Mazus miquelii b= 255 318 357 124 974 471 315 082 310 126 046 050
27 Stellaria diversifiora HAan +
28 Smilax riparia var. ussuriensis A5 0.69 080 7.32 002
29 Zoysia japonica DA 0.55
30 Polystichum tripteron PELE W2 S 21.0 387 357 1.60
31 Equisetum arvense e 0.07 064 037 0.03 017
32 Carex sp P 282 183 050 010 410 403 527 062 004 0.18 0.28 250 551 385 056
33 Miscanthus sinensis ARRF 0.65 1.83
34 Viola vaginata AELY ALY 0.28
35 Chamaele decumbens h<o% Lo MLy
36 Geum japonicum HFAawsyy 128 024 007 019 385 027 005 088 244
37 Peracarpa carnosa AX gy 0.55 + 008 017 0.13 005 + 001
38 Cardamine flexuosa var. flexuosa EESL A o 0.82 0.06 1.00
38 Disporum smilacinum F=5 0.05 004 005
40 Opfismenus undulatifolius var. undulatifolius FF 34+
41 Hydrocotyle sibthorpioides FRAD Y 003 1.21
42 Sasa palmata FRFHFH
43 Parthenocissus tricuspidata Vs 0.04 0.02 0.08
44 Rhus ambigua YEINL 0.32
45 Viola verecunda URREL 324 463 038 014 626 156 016 + 11.0 338 010
46 Impatiens textori VOPEVL 175
47 Scutellaria muramatsui FIIRIFIIY ’
48 Aconitum sp FMIZTNE 18.2 126 378 727 450 504 263
49 Boehmeria sieboldiana FHAYTeA 1700 1119 125 070 1.37 490 179
50 Aster ageratides var. ovatus = E 031 786
51 Hydrocotyle maritima JFRA
52 Adenocaulon imalaicum JTx
53 Stellaria alsine JRITAR 002 228 + 178 300 0.1t 0.08
54 Persicaria yokusaiana INFAT
85 Bistorta tenuicaulis INULRSIF 0.03
56 Clematis japonica nvagJn 146 251 043
57 Petasites japonicus % 004 + 848 0.08 0.10 2.50 0.04 0.14
58 Duchesnea chrysantha AEAFT 0.34 096 073 401 046 1.76
59 Chrysosplenium fauriei var. faurie ROULHRa/ A
60 Circaea molllis B e =aviv] 1.65
61 Antenopron filiforme X% 0.08 4.83
82 Persicaria thunbergii Jun 0.20 97.0 425 004 625 0.13 681 467 3.46
63 Cerastium holosteoides =T 0.13 t12 077 010 239 4.16
64 Oxalis griffithii EThEAE 008 025 1.21 +
85 Persicaria debilis IYTH=UN
66 Laportea bulbifera IN =R e 128 1.08 211 619 009 3.25 0.75
67 Torilis japonica YIUS 0.54 0.08 0.37 0.16
68 Carpesium abrotanoides Rk Tat] 120
69 Flatostema lactevirens A ehFRay 0.17 0.87 011 0.1
70 Chrysosplenium japonicum R o=Vl 016 002 023 013 013 002 054 028
71 Dioscorea japonica Y3/ 4% 062 0.76 0.68 151 130 53 0.10
72 Synurus palmatopinnatifidus var. indivisus Y IRIF 0.88
73 Pilea japonica YTIX
74 Galium trachyspermum FYUNRLYTS 027 002 128 010
75 Artemisia princeps FEX 485 +
76 Arachniodes standishii Yag AL S 271 485 004 003 178 207 938 924 129 037 3.54
77 sp 1 spi 0.12 +
78 sp 5 sp5
79 sp 23 sp23 12.6
80 sp 25 5p25 0.30
81 sp 26 sp26 0.13
82 sp 39 S

p39
* FOFHEMEIRZ/AFRAFVFRLZT URROESEEZ SN D, Compositae sp must be Crassocephalum crepidicides or Erechtites hieracifolia .

RHOKTIE VEOYTTAYMICHEEU-EBENORBERO A H[e/225m 1THD. T+ 13001 gRBETH I EERT,
Each figure indicates the dry weight of each species [g/2.25m 2]. + shows the dry weight <0.01g/2.25m2.



