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Abstract; In this paper, four diversity indexes were considered as quantitative indicators of understory for urban forest,
while the features of environment variables were recorded at the corresponding quadrat scale. By applying the redundancy
analysis (RDA) the control factors that affect understory diversity in urban forest were extracted and the contributions to
understory diversity were further disclosed. RDA results showed that litter cover, distance to the forest edge, road area and
garbage four-variables were the minimum variables combination which can significantly explain the understory plant
diversity, with 61% information explaination. The 10 variables could explain 72. 1% of all information. Based on the
RDA, 10 environmental variables and understory features were performed duplicato bolting stepwise regression. The result
showed that herb density and altitude, slope, distance to forest edge, litter cover were significantly related; Pielou evenness
of herb significantly related with the altitude, slope, canopy cover, litter cover and rock cover; Simpson diversity of herb
significantly related with slope, litter cover, distance to forest edge, rock cover and stake; Pielou evenness of shrub

significantly related with altitude, canopy cover, road area and rock cover.
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Table 1 Quantity characteristics of understory

By HARZ LR Herb diversity HEK )2 Z K Shrub diversity AR WA
Plot Partrick ~ Simpson  Shannon  Pielou Partrick  Simpson  Shannon Pielou Herb density Shrub density
1 5 0.502 1.3807 0.5946 3 0.5609 1.3022 0.8216 163 1.08
2 4 0.4888 1.2591 0.6296 4 0.543 1.4906 0.7453 173 0.4
3 6 0.3839 1.0742 0.4155 4 0.678 1. 6668 0.8334 338 0.8
4 9 0.2979 1.0336 0.3261 5 0.769 2.1898 0.9431 529 1.08
5 5 0.2854  0.8256 0.3556 4 0.4481 1.2464 0.6232 771 1.68
6 5 0.5513 1.5163 0.6531 2 0.4539 0.9257 0.9257 105 0.24
7 6 0.5961 1.6619 0.6429 7 0.7853 2.3399 0.8335 95 0.76
8 2 0.491 0.9799 0.9799 8 0. 8261 2.699%4 0.8998 12 0.92
9 3 0.0988 0.3407 0.2149 11 0.8889 3.2529 0.9403 121 1.72
10 3 0.2874  0.7835 0.4944 11 0.8814 3.2231 0.9317 106 1.56
11 8 0.4727 1.4424 0. 4808 8 0.8569 2.8424 0.9475 367 0.56
12 4 0.5474 1.3648 0.6824 7 0.7718 2.4294 0. 8654 121 1.96
13 3 0.2389 0.6887 0.4345 5 0.6668 1.8878 0.813 129 0.92
14 6 0. 4409 1.4234 0.5506 11 0.8612 3. 0606 0.8847 113 1.36
15 2 0.1551 0.4154 0.4154 4 0.4385 1.2441 0.6221 47 2.28
16 5 0.2652  0.8766 0.3775 6 0.711 2.0891 0. 8082 384 1.52
17 6 0.7038  2.0306 0.7855 8 0.8165 2.6182 0.8727 42 1.12
18 4 0.6075 1.6237 0.8118 8 0.8423 2.7743 0.9248 50 1.8
19 3 0.4771 1.1951 0.754 7 0.818 2.5821 0.9198 35 1.56
20 5 0.6389 1.6945 0.7298 7 0.8139 2.5825 0.9199 45 1.12
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B HARZ LR Herb diversity HEK )2 Z K Shrub diversity A WA
Plot Partrick  Simpson  Shannon  Pielou Partrick  Simpson  Shannon Pielou Herb density Shrub density
21 3 0.2118 0.6197 0.391 6 0.8264 2.5156 0.9732 33 1.24
22 3 0.5592 1.2839 0.81 4 0.6421 1.6585 0.8293 7 2.04
23 0 0 0 0 4 0.6986 1.8468 0.9234 0 1.88
24 6 0.154 0.5776 0.2235 12 0.6886 2.2256 0.6208 145 6.96
25 3 0.1238 0.3908 0.2466 5 0.6227 1.7873 0.7698 87 3.48
26 4 0. 4687 1.3004 0. 6502 5 0.7257 2.0206 0.8702 36 1.24
27 2 0.016 0.0671 0.0671 8 0.7849 2.4725 0.8242 206 1.88
28 2 0.4596 0.9341 0.9341 7 0.7625 2.3651 0. 8425 5 2.12
29 3 0.6032 1.4129 0.8914 6 0.7338 1.9873 0.7688 27 2.28
30 4 0.1007 0.374 0.187 6 0.7168 2.0598 0.7969 68 1.64
31 6 0.2837 0.9621 0.3722 4 0.7234 1.8973 0.9486 180 1.04
32 4 0.7085 1.8568 0.9284 9 0.8432 2.7497 0.8674 11 2.08
33 4 0.5869 1.5155 0.7578 7 0.7962 2.4787 0.8829 18 2.48
34 3 0.6313 1.5 0. 9464 8 0.8599 2.8204 0.9401 4 1.16
35 3 0.3918 1.019 0.6429 4 0.751 1.9812 0.9906 11 0.64

3.2 3F RDA ST A5 As 2 3R

RDA S #r I RTHEME G R R LB ] B &8 B T E L —4 5 Ry 8 3 A A (P18 3 W vl R B3R 35 AR
)N SEFEITRm AR R 21 1N 3A8E30 B T RALG T, 7ESEF TIOR8 28 B 10 RDA 40 2817, 16
BRI AERENWIE (AR R —  MEEES) Z R M E/ME. £ 1 PR &7
RDA 2347 H (BT BESE B AE , BLAT, T BUR 25 Log #4k , 2 IS BESRIE T A 10 MEE WK R 5
INF 20, FEIE 10 ANE R Y P AFEE KT 0.05 F 4 N8R, 45T 56 B FEARZRBE B /N T BRI B0 3%
B, HH358] 0.05 BEMHEKFE(F2),

x2 FHIFETEE RDA ST R RTIE SRS T
Table 2 Marginal and conditional effects of environment variables obtained from the forward selection of RDA

s st W WIkRHK I . .
Variable name Mean Stand. dev. Inflation factor LambdaA

WP Altitude 48.63 16.56 2.02 0.02 0.272 1.29
Y Slope 13.99 6.76 1.19 0.03 0.056 2.73
#RFAEE Canopy cover 79.91 15.07 1.28 0.01 0.278 1.31
ik Y 253 Litter cover 65.54 31.08 1.46 0.36 0.002 18.16
EAKZ% B B Distance to forest edge 30.00 15.90 1.43 0.06 0.020 4.30
/N T FH Road area 0.84 0.86 2.48 0.14 0.002 9.52
35734 %% Rubbish number 1.57 1.98 1.29 0.05 0.030 3.52
FEHb %L Grave number 0.17 0.61 1.51 0.02 0.202 1.54
A S BE Rock cover 2.57 6.67 1.54 0.01 0.356 1.13
FR A% Stake number 0.60 1.22 1.23 0.02 0.240 1.29

RDA ZAHr45 R B M T EEY S E R BT I 72. 1% e 9 L E 10 MERFTERE. K,
SRR T 65.7% AR EE, B MMBETY3.3% WAREE (B 1), B RDA HiF B A4, EA 2%
JE 55 /N T AR B TEAR % , 2 B AT TR T ZRbK P B S ek, BB 1 2 438 ] B A P 4 A 3T, 1X A B 815 2T
SPUESE™ o SR AR AR A AR B A 2 B R IR ARG, T 5 A J2 SRR B AR OGS R AR AR
SRZ LR HLBE, HA T R R Y SR B — AR P R L SF B O B A P SR AR S
FEVES (AR AV P 2 B R IEAR R , R —E R B E TR T RE 3 VA Z I SRR, TR R 4%
PRSI SE R A B TS M R AR E SRS R SUE 2 IEMR, RAUBER AN THHEER
T , FEA JZ A ST
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Fig. 2 The density isolines of herb, plotted in the RDA ordination
diagram
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Fig. 3 The Partrick isolines of herb, plotted in the RDA ordination
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Fig. 4 The Simpson isolines of herb, plotted in the RDA ordination Fig. 5 The Shannon isolines of herb, plotted in the RDA ordination
diagram diagram
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A9 BE SR IR BEARGRBE S AT w R AR B
HHK ;Y4 BEASJR Pielou 5] BE46 805 M 4 I BE AR HA]
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Fig. 11
diagram

®3 F1HE4A
Table 3 The first equations

A 11

HEAJZ Pielou ZHEME(HE A
The Pielou isolines of herb, plotted in the RDA ordination

PR [4 755 Independent variable
Dependent X1 x2 X4 X5 ¢ . i S
Y1 0.0230 -0.0408 -0.0221 -0.0375 6.1360 0.5777 0.0136 1.5739
Y3 0.0001 -0.0237 0.0075 -0.0090 1.1770 0.5572 0.0214 0.4486
)3y 4.3792 -3.8688 -3.1681 -0.9422 208.2205 0.7286 0.0001 121. 6431
x4 F2HE4E
Table 4 The second equations
R 2 75 & Independent variable
Dependent X1 X2 X3 X4 X9 ¢ . i S
Y4 -0.0025 -0.0129 -0.0002 0. 0062 0. 0089 0.4422 0.7321 0.0003 0.1932
Y10 -0.0188 0.0474 0.0220  -0.0094 -0.0512 0.8555 0.6002 0.0185 0.9897
*5 H3HE4E
Table 5 The third equations
A [4 755 Independent variable
Dependent X2 X4 X5 X9 X10 ¢ 8 P s
2 -0.0113 0.0037 -0.0024 0. 0067 0.0302 0.3482 0.6842 0.0018 0.1595
Y7 -0.0110 0. 0007 0.0114 0.0362 0.1570 1.7870 0.5413 0.0611 0.5264
*6 HF4aHE4
Table 6 The fourth equations
R A [ 25 & Independent variable
Dependent X8 X10 . R P 5
Y5 -1.3720 0.5639 6.3254 0. 4447 0.0294 2.2646
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x7 H5HE4A
Table 7 The fifth equations
R A B H 78 & Independent variable
a R P S
Dependent X5 X6 X9 X10
Y 0.0019 -0.0385 0.0061 0.0240 0.6783 0.5458 0.0271 0. 1096
*8 Fo6HRERA
Table 8 The sixth equations
R A B [4 755 Independent variable
a R P S
Dependent X1 X3 X6 X9
¥8 0.0017 -0.0024 -0.0467 0.0032 0.9938 0.6224 0.0044 0.0791
5 itig

A B O R s FRURE TR A ) SRR B RN G 2 R A AL . ph T4 R THE R 22 U B B 1 e L B
R, 240 B R R IT R E BOFTOE RE S A . 2 AN T i 5 2 M 454 L ) 2R P T
GRS FIXE , P 7R BF A A 1 R BB ST R ST SRR TR A 2 B M i AR XS 3™ . T RDA U]
R RO BRI A B VR S 2B 4 1 S B HE I AT o, DT A W8 T DB 4 7 B O L, A TR R Y
HEFP " 2R . ASHSTIE RDA AMH7 RSERE b, 32 A OUEE 5 1 72 2 I8 U5 7 A B IR i ZRARAK 2 AR 4
ZREPEBUURERD A BN B B 2 A L v T, e A B S BB B 2 AR B B2 X R,
B R B AR B T IR B o 7ERB ARSI, RDA A7 5 X E Rt Z 4 | IH B ISR
5l — A 2R

AHFSE RDA 2L HERF B0, R 77 /NI T AR 5 B A IR A ) SRR 22 F A6 , 36 WA R BRI AIE T 28
A2 IR ARV, [RIR U0 I et R 258 PR 2 MR B0, AT TR SR ZE L3RS ol U Al BR B R g 1 4
T A 25 R (LR A LA B IR SRS RN EERE, EAE SRS/
BERCR IEARE X2t T — B R B I Tt (IR M) 6 B TR A R SR v s

RDA M55 5 B, JE T 3R B T R A S REPE 5 B VS S P i 72. 1% RERE 9 LA 10 A5 B i
B, 4 S5 Z RS B B MR IS R A SUR RS E BB 61% , 1k 10 MERFTMREA
B 11.1% o [N 255 1 NSRS A W TR (0 97 F5 AR BEAT TUR WG R B, AL S A TEM I T 40 &
B IR E FRp R RA IS B 4 MR RNB/NURISIR IO & ML B Z MRk g1k, 55
LA RS RRRRE BRI, AURE T 6.1% 15 81" o 2l 7EmFST T S B 20w ¥RTs Sk i os
FE BRI , 1% BUR RN AR P 3 A R 2 sk R S ) SRR R IR . X B RDA 43477633 i 3
ARRIBFFE AR PR a4 (K IR B ) i, Houh T35 B M R RE N e 5

SRTTAT LA RE B2 , RDA 20T B KA 3 TE T, A B S AR 3745170 B o AL A B 9% 2 A 0 TR 2R, T
H A B IR B RS TR PR BN, 7ERENS BT E | 3R T AR T 2 A4 SR M AL i /N B 4
A 4 AF R 3 A (BEARGIE B NSRRI B 5 AZ0E 3N %o Godefroid Z7ERF5T Lol i 77 &
FEIR MR R IF BT H A B AT BT, 2 58 T (5 A3 R AR S RS BE I 19 FhERE &, 25 R 8
TRIRT TR 2 AT L SRR 3% pH (E . H R B R IR T K™ . T Kentaro X F HA
FESHIFIT R I, BRI 2R M B TR T AR AR B BEER A /N DA R BE L 3t A AR B 2 X i B T AR R
2 (g 235 Bh BB 5 2 IR T AR B30 , DT 5 U 40 25 R e A 20 0 2 , 0 T s B T Ak A 25
ZOMR S TIREIOIE 3 KA . PRI TEBRAF T ZRARBE LR P , 00 257 i 5 ) N 2K 175 3 0 991 B 5 38 B , ok L
WIRSAT BT R SHF , ISR T R SRR R D RS R e
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