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Yuka Kobayashi and Masahiro A. Iwasa: Environments of Urban
Forests and Montane Forests as Inferred from Soil Invertebrate Fauna

Abstract.
montane forests in Minami-Ashigara, Kanagawa Pref., inferred from soil invertebrate

We evaluated the natural environments of urban forests in Fujisawa and

fauna. In both forest areas, some environmental factors were investigated at 12 points
in three localities of each area. In addition, soil invertebrates were obtained from 100
cm® soil (196 mm?* x 51 mm in depth) from each point using a Tullgren funnel. The total
numbers of invertebrates were apparently larger in the Minami-Ashigara area (n = 6,684)
than in the Fujisawa area (n = 5,210). Such differences in the total numbers of individuals
were significantly influenced by two environmental factors: the canopy coverage of trees
and the soil porosity. In the invertebrates obtained, Oribatida was found in the largest
numbers. Here, we compared the number of families in both areas; there were 49 families
in the Fujisawa area and 57 in the Minami-Ashigara area. This fact indicates a richness
of plant species in the Minami-Ashigara area. Moreover, the Gamasida / Oribatida ratio
was calculated and found to be significantly higher in the Fujisawa area (0.38 = 0.44) than
in the Minami-Ashigara area (0.19 = 0.13). This tendency means that the Fujisawa area
has been influenced by artificially generated environmental changes and urbanization.
Specifically, based on the current research results of the soil invertebrate fauna and a few
environmental factors, we concluded that natural environments are poorer in the urban
forests of Fujisawa than in the montane forests of Minami-Ashigara.
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Mean + S.D. Mean + S.D. P F p
TR (kg/em®) 0.87 +0.49 043 +0.24 <0.0001 0.010 0.9211
THIKRSEHE (%) 39.36 +12.14 4129 +6.19 ns 0.608 0.4375
FHEHEEE (%) 85.90 +8.71 82.55 + 13.53 <0.05 14.550  0.0003
LR R (%) 62.05 +4.96 64.50 + 3.74 <0.01 4.772 0.0314
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BERT T t-test BER T T t-test
#Et  Mean £ S.D. #3t  Mean £ S.D. (p) Mean * S.D. Mean = S.D. P
I 15 1.86 + 1.25 20 1.11 £0.32 ns 1.90 + 1.07 0.88 +0.48 <0.05
Y27 32 1.72 +0.83 31 1.55 + 0.83 ns 1.88 +1.20 1.24 £0.75 ns
BTNV i 14 1.75 + 0.89 30 250 +1.57 ns 1.59 +0.70 1.66 + 0.95 ns
T4 WY 52 2.38 +1.36 21 1.31 + 0.48 <0.005 2.72 +2.32 1.14 +0.53 <0.01
JER JEH 1 1.00 6 1.00 + 0.00 — 1.04 1.15 + 0.59 —
¥=H SR MZATIE 1,953 3825 +32.53 3,296  68.67 £40.33 <0.0005  34.72 +17.53 47.86 +12.67  <0.0001
4= | 675 14.33 +9.13 555 11.56 +5.73 ns 13.92 + 6.98 9.13 + 4.36 <0.0005
aF4 =i H 67 246 +225 119 3.72 +4.29 ns 3.05 + 2.64 2.79 +3.48 ns
MR =il H 326 7.78 + 5.81 535 11.15 + 6.80 <0.05 7.67 +5.96 8.28 +3.86 ns
[FIERBY = H 26 1.56 + 0.73 74 2.96 +2.61 <0.05 2.15 +2.04 1.99 +1.48 ns
H=by H 1 1.00 17 1.42 +0.51 — 0.66 1.02 +0.39 —
LAl VANZE| 1 1.00 1 1.00 — 1.69 0.57 —
b MLV H 1,573  30.81 £30.17 1,582  32.96 +24.76 ns 26.42 +15.19 23.49 +11.69 ns
A=TY LY B 274 6.70 +7.43 89 3.18 + 3,51 <0.05 6.04 +5.25 2.63 +2.75 <0.005
NLH, BH 1 1.00 0 — — 1.11 — —
NIH, HH 7 1.00 + 0.00 30 1.88 +2.28 ns 1.66 + 1.74 1.17 + 0.96 ns
va7)H 1 1.00 2 1.00 + 0.00 — 0.70 1.23 +0.25 —
N H TR 5 1.00 + 0.00 31 443 +6.95 ns 213 +0.76 2.71 +3.55 ns
BALYE, A 6 1.67 £ 1.15 21 2.63 +2.39 ns 2.74 £2.18 2.07 +1.38 ns
ALY B 775k L 23 2.63 + 1.60 42 2.63 +3.44 ns 232 +1.42 1.36 + 1.49 ns
aFayH, i 0 — 1 1.00 — — 0.50 —
ayFay H, Sl 20 229 +2.14 28 1.87 +1.41 ns 321 +251 1.51 + 1.50 ns
TH~H 8 1.33 £ 0.52 1.00 + 0.00 ns 2.07 +0.97 0.80 + 0.52 <0.05
asvH 4 1.00 + 0.00 1.17 £ 0.41 ns 1.13 + 0.41 1.11 £ 0.57 ns
AN 17 1.42 +0.79 49 3.06 +3.97 ns 1.44 +0.92 1.90 + 2.46 ns
i 68 2.10 +1.89 27 1.69 + 0.95 ns 231 +1.89 1.32 +1.14 <0.05
F A 75y 5y A 19 1.64 +1.29 24 1.41 +0.71 ns 1.24 +0.77 1.14 + 0.55 ns
EESAANE| 1 1.00 1 1.00 — 2.56 0.53 —
ZINY 0 — 1 1.00 — — 1.05 —
[ & A< B 20 2.11 +2.09 39 2.44 +3.27 ns 1.63 £1.72 2.65 + 5.67 ns
it 5210 109.07 +65.86 6,684 139.25 + 65.71 <0.01
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Hi R 720 DL hh HE RS HEH TV D HBUEE (%)

SRR BRRT B RARTH -test BRRT B AR t-test

#3 Mean % S.D. #3 Mean = S.D. ®» Mean =* S.D. Mean * S.D. p)
T TE =R 3 1.50 + 0.71 3 1.00 + 0.00 ns 2.62 +0.72 0.83 + 0.08 ns
DI YTZ =R} 39 247 +2.23 9 1.50 + 0.55 ns 7.46 + 6.83 2.04 +0.92 <0.01
eU X =} 168 491 +5.10 493 1121 £1096  <0.005 11.91 + 8.26 14.70 + 8.81 ns
EUX = ERFE 3 1.50 +0.71 2 1.00 + 0.00 ns 5.83 +1.18 1.57 +0.17 ns
VAL Ay = 2 2.00 3 3.00 — 5.00 4.05 —
ALy =F 0 — 20 250 +1.85 — — 410 + 4.69 —
HFVeD X =F} 2 2.00 2 2.00 _ 211 3.13
HN =T H =F 50 3.85 +2.34 112 5.89 +7.29 ns 9.38 +9.47 7.25 + 6.14 ns
YNFv Ak =F} 0 — 4 1.00 + 0.00 — — 1.74 +1.03 —
~ Ay =F} 0 — 10 2.50 + 3.00 — — 454 +7.34 —
e 2 =F 1 1.00 0 — — 2.50 — —
AL =F} 14 4.00 *2.65 12 4.00 +2.65 ns 10.36 + 3.40 5.55 + 4.00 ns
ALak =F 33 3.56 + 4.72 89 3.30 +2.43 ns 7.69 + 13.46 5.95 + 5.96 ns
AT AL al =F} 2 1.00 + 0.00 110 458 + 3.41 <0.0001 1.29 + 0.70 6.29 + 4.63 <0.0005
~VAvag =F 2 1.00 + 0.00 4 1.00 + 0.00 — 12.50 + 5.89 1.33 + 0.56 ns
IYNGH =F 142 479 +8.72 175 547 + 4.63 ns 11.08 + 11.47 8.26 +8.13 ns
LA =F 21 1.82 +1.17 24 1.60 + 0.83 ns 4.83 + 4.70 2.22 +0.93 ns
kW~ =Ft 26 3.50 +2.26 18 3.00 +1.90 ns 6.36 +5.17 331 £2.25 ns
NG H =F) 129 410 +4.92 101 421 +3.80 ns 13.26 + 12.66 6.67 +5.26 <0.05
TIAF = =R 59 3.86 + 4.19 39 217 £ 1.72 ns 10.04 +9.45 4.89 +2.96 ns
F=H =F} 324 1037 +19.28 643  16.92 +20.14 ns 17.65 +15.85  20.30 + 16.73 ns
ELVXH = 24 6.00 + 5.20 19 211 £1.27 ns 19.60 + 7.75 438 +3.74 ns
aF X = EREE 86 3.40 +3.59 92 418 +7.68 ns 9.51 + 7.61 6.02 + 6.30 ns
V¥ )UE =F 43 430 + 6.50 84 7.00 + 8.10 ns 1345 +15.14  11.08 +7.76 ns
=AFvZ=F 0 — 3 1.00 + 0.00 — — 1.33 +0.87 —
IRE I =K 3 1.50 +0.71 1 1.00 — 3.16 + 2.61 0.91 —
AT T H =Fh 2 1.00 + 0.00 0 — — 1.78 + 1.02 — —
T A =F 2 2.00 0 — — 7.41 — —
Va8 =F 7 1.75 + 0.96 10 1.43 +0.79 ns 6.17 +1.78 465 +5.12 ns
VA =R 0 — 3 1.50 + 0.71 — — 1.26 +0.72
Yooy =F 1 1.00 1 1.00 — 2.86 1.08 —
AFELOH =F} 0 — 8 8.00 — — 17.78 —
WY AT =F) 34 3.56 + 5.83 97 3.88 +3.46 ns 5.75 + 5.75 5.14 + 4.07 ns
DERTH =R} 5 1.00 + 0.00 11 1.38 + 0.74 ns 8.01 + 14.16 3.81 £5.65 ns
TYF L =F 2 1.00 + 0.00 6 1.80 + 0.58 ns 1.62 +1.16 1.63 + 0.88 ns
TIACU N =R} 5 5.00 10 1.25 + 0.46 _ 8.47 3.12 £4.10
EVH =F} 3 1.00 + 0.00 28 350 +3.16 ns 6.61 +7.63 11.43 +20.11 ns
NFT U =R} 6 3.00 + 0.00 4 1.33 + 0.58 <0.05 6.46 +2.99 1.90 + 0.54 ns
N~ BT Z=F} 18 3.60 +2.30 3 1.00 + 0.00 ns 9.70 + 6.94 1.79 +1.22 ns
e = 8 233 +1.15 2 1.00 + 0.00 ns 10.39 + 11.03 215 + 1.52 ns
ATV =} 33 3.10 +2.81 51 2.83 +2.43 ns 9.42 +7.00 476 +5.04 ns
O H B =Fh 22 2.00 + 1.63 48 2.09 +1.28 ns 4.60 +2.31 3.90 +3.19 ns
AN E =F} 1 1.00 6 1.50 + 0.58 — 244 3.94 + 1.57 —
trug = 1 1.00 1 1.00 — 5.56 1.12 —
VT H=F} 433 1032 +12.30 651  14.47 +15.26 ns 2496 +16.30  21.42 +14.87 ns
IF S H =F} 0 — 1 1.00 _ — 1.85
~ k& =F} 13 220 +2.68 16 4.00 + 4.76 ns 424 +3.44 3.60 + 4.14 ns
FATFH =F} 2 2.00 1 1.00 — 6.25 0.83 —
LR =R} 0 — 1 1.00 — — 5.26..00
IV T = 0 S 3 1.50 + 0.71 — — 224 +1.12 —
<L RE = F 4 2.00 +1.41 5 1.25 + 0.50 ns 8.83 +0.37 2.87 +2.75 <0.05
DAVl = 1 1.00 0 —_ — 6.25 — —
a2 g =F} 0 — 2 2.00 — — 4.17 —
BV = 47 3.14 +2.82 63 3.00 +2.65 ns 5.31 +3.48 3.77 +2.87 ns
Fhery =} 0 — 7 3.50 + 0.71 — — 5.16 + 0.34 —
~ThE=F 0 — 12 6.00 + 5.66 — — 12.78 +13.36 —
31K =R 36 2.25 +2.05 35 2.92 +3.03 ns 5.61 + 6.85 4.85 +4.35 ns
BTN =F} 6 1.50 + 0.58 10 2.00 +1.22 ns 3.76 + 0.91 298 +2.68 ns
T~ H =R 2 2.00 0 — — 5.71 —
W INRE = 0 — 1 1.00 — — 1.64 —
TVYFE=F 9 2.00 +1.15 16 1.78 + 1.09 ns 3.38 +2.07 272 £2.14 ns
FIERAYYZF4 = B 74 2.68 +2.48 111 3.47 +3.04 ns 8.21 + 7.37 5.88 + 4.82 ns
at 1,953 3825 +3253 3296 68.67 +40.33  <0.0005
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+®5. 2l (BRTEIURERT) IcH12EMSHRMEDIEH

. Simpsonig % (1-1 Shannon-Wienerf&¥ (H’
TR T T
3 HRE (L) 0517 > 0444 0909 > 0776
F=H (HHL~) 0520 > 0435 0909 >  0.807
Y T2 =i H (FHL~L) 0891 >  0.882 2746 > 2.691

®6. 2l BRTHIUREEMT) ICBIFH RSV DOYY S LA _FEBEGE, ~Y _EEEFER BLUZNSDHE

ERT =N t-test

¥#  Mean £ S.D. #%%  Mean £ S.D. )]
YHI7H =R 1,954 3825 £3253 3,296  68.67 +40.33  <0.0005
74 =#iH 326 7.78 +5.81 535 11.15 +6.80 <0.05
NP =HH /T2 =i H — 0.38 +0.44 — 0.19 +0.13 <0.05

FE5E0A, WmHiEc I 2 MBI, BIRT T
498, MEWTTHTHRTH 7z (4, TDKS
I, MEWTOYY I X _diHOZHMELNERTXLD
VeV EERIE, MEMNTTICBT MRS Z N
TERIRBTEHEDTHAH, — /T, TNZEHOMH
HOL M2 S % Simpson 6850 (1-1) BX U
Shannon-Wiener {58 (H") &, 27088 WL AN
IWTOLE) BRUOX=_H HHLN)VTOLEK), B
PSR fiH BRILANVTOHEK), WIFncswTd
BERTT DT o7z (£ 5). Lk XS, mEMT
TN Z VW RBINLHEMZEETHE,
RO RIZ, FEEMHICBOTEZREEMENT LR
HLTWBDTIEEL, filiEnz gy 2N d 3
IPHEREOWNT, Y SX=D D BN T (R
T AE D 49.83 %) THERT (FfEAED 37.5 %) K
DEIFFICEM ST LITER LTV LHEREN S (&
3o EHRIC, YYIFHX_HHZXN SR ELIZZHE D
BELE, MEWTTXOBERT O Eh>Tcb DD, %
DEZMEIZEDTH-Tz K 5),

—fRic, YU IR_HHIEERY O MELLTRE
TR ERHESTED, FREEZ(MICLBERTH ST
&, AT KO MEEBIRDDEZITRIDS 5L
NaH, MEAZHHEMBSELLTOREUEZHSTE
D, YYIHXZMHICHUTANTIBIC K2 D%
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