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Nonlinear ordination of mangrove communities
in Yingluo Bay of Guangxi

LIANG Shi-chu'*, ZHANG Wei-yin®

( 1. Guangxi Mangrove Research Center , Beihai 536007, Chinay 2. Schoof of
Life Science, Zhomgshan University, Guangzhou 510275, China )

Abstract; Twenty-two plots of mangrove communities in Yingluo Bay of Guangxi were ordinated using the methods
of principal component analysis { PCA), detrended principal component (DPC) and nonmetric multidimensional
scaling (NMDS). The results of PCA and DPC show that the sampling data have a remarkable nonlinear structure.
Through a further analysis of NMDS, two-dimensional NMDS ordination was obtained , which clearly reveals the
relationship between the mangrove communities and their environmental factors.
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Table 1 The important values of species in the mangrove communities of Yingluo Bay and their environmental factors

RF+RD, H¥P,RC Jy % Domin-Krajina HHE—%
EE.EETF (- FH Domin-Krajina 3 E—% K {H
/R #R  Domin-Krajina 3% 58— 4 BF{H .5 F1) X 100;
RF R 8  RD AT £, R eHESY
5 P M AT A HE P Y I 4 AL AR 2 B B {E R O

1€5 1| T
pues ceme  me CER RF —o——o ﬁiii{asp;;m = tr;n;:ue %E  BUHE
No. of Sanl Beach \
plot texture”  position’’ salinity ~ matter  Brupuwiera Kandeliu Rhizophora Aegr'-:era.: A-uife:f:m'a Ezcoecaria Thespesia
(%) (%Y gymnorrhiza  candel stydusa  cormicalatum  maring  agallecha  populned
1 PR E =¥ 3 21.35 10.45 60. 34 42. 99 196. 66 0 1} 0 ]
2 WEACRRERE AM 24.50  6.54 269, 4 30. 6 o 0 0 0 0
3 EEeBEERE AR 21,84 5. 78 256. 75 0 43.25 0 0 0 o
4 W 21213 26. 30 6. 38 204. 35 48.94 46. 74 0 ] 0 0
5 iR 72 5K MM 35.73 4.38 207. 35 16. 69 75. 95 0 o o 0
6 iR =) 17. &b 5.14 39. 52 180. 92 14.9 0 34. 66 Q ]
7 g4} A 7. 39 1.56 15.17 214,13 15.95 Q 54. 74 i 0
8 PR ET- 3 8. 60 3. 15 o 135.42 164.58 0 ] 0 ]
9 ¥R R T 3 12.23 4. 57 i 135.17 151.00 0 13. 82 0 a
10 ¥ e R o 17.33 6-3 ) 79. 82 220.18 0 0 0 ]
11 R ot 3 16. 43 6. 14 24, 37 39. 54 26. 36 187. 03 23. 7 0 0
12 by i 3 11.20 3.85 0 48. 21 ] 222.43 29.35 0 ]
13 i B shmE 8.93 3.19 0 74. 53 209. 98 0 15. 49 0 ]
14 Ei 5 Fhig B.01 3.71 0 253.22 0 O 46.78 i 0
15 i Rl LY 3 11. 04 3.26 0 232.18 n 0 67. 82 0 0
i6 ik i) LY 3 15. 62 1.94 i 118. 07 Q 150. 59 31,34 0 0
17 ¥R & Y3 12. 40 3.73 ) 101.21 ] 77. 86 120. 9] 0 0
18 ik s g B-74 2.88 0 0 o 135. 74 164. 26 0 b
19 YR L 7.98 2.78 ) 0 ) 29.55 270. 44 ] 0
20 IR Fh ik 8. 62 3.54 0 81.48 218.52 0 0 0 0
21 b iy il ). 19. 41 7.53 136- 38 51. 26 112. 37 ] 0 Q )
2z FELRES A& 14. 62 5.43 47. 38 29.51 a 28.19 0 159. 57 15. 34

O3 0E B Wud RS 5E 1k #9485 Slightly herdened mud , 355 {8 8 B Serni-hardened Mud, 8 #/ R Sandy loam,
2ok Inner beach. i Middle beach . #h# Exterior beach.
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Table 2 PCA and NMDS ordination character of 22
plots of mangrove communities in Yingluo Bay

e Lo PCA NMDS
Mumerical character 1 1 11 1 1
¥ 4E{H Figenvalue 2.125 1.850 1.390 1.153 O0.847
o 6 A 30.36 26.43 19.85 57.7 42.3
Percent of trace
HEERTESE  30.36 56.79 76.64 57.7  100.0
Accumulated percent
of trace

3.2 DPC HEFF

DPC Wl B\ AEMBESE PCA # 1T
pe T, ER LR E PCA F AN S ERRNEE
MBEH . MBEE RXRAXTTHEE -5 L.
IR RIS, IR 3 PREFE 221
TS PC IR PC I £ AR 245,11
B PCIEBEPCIMEHER - RETA . HHRE
FaR AW d PCA X F R FIELEFIR L HB BN
Mgk, P, RAMNEHER WA TEN.

Y =B, + BX + BX*
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Fig. 1 Two-dimensional PCA ordination of 22 plots of
mangrove communities in Yingluo Bay
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Tahle 3 Ordination coordinates on the principal
component 1, 17 and 111 of 22 plots of mangrove
communities in Yingluo Bay

Hame ¥ 44 #& Principal component
Mo. of plot 1 11 111
1 -0. 094 -0, 305 0. 004
2 0. 068 -0, 240 0. 446
3 0. 062 -0, 288 0. 461
q 0.015 -0. 241 0. 289
5 0. 022 -0. 284 0. 338
6 -0.120 -0.013 -0. 198
7 -0. 138 0. 0B6 -0. 277
8 -0. 152 =0. 201 -0. 243
9 -0.149 -0. 158 -{0. 232
10 -0. 145 -0. 279 -0. 168
11 0. 011 0. 301 0. 180
12 0.018 0- 429 0. 167
13 -0. 140 -0, 237 -0.150
14 -0. 157 ¢ 109 -0. 365
15 -0. 149 0. 146 -0. 323
18 ~0.041 ¢ 319 -0.013
17 -0. 065 0. 362 -0.015
18 -0. 001 0. 529 0. 223
19 -0. 046 0. 549 0.170
20 -0.145 -0. 276 -0. 170 -
2l -0. 037 -0. 264 0. 147
22 1. 382 -0. 044 -{. 269

"Rl R & 1 No.of plot as in Table 1
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Table 4 Results from DPC analysis of 22 plots of mangrove communities in Yingluo Bay

AR ANl ohEtR HEEH AR H th & :
EE T ]Fi‘ﬁ Standard Srandard Comparison Correlation Standard Diegree of : ﬁﬂ'l
Variable Mean  Variance . . ) t statistic
deviation ertor vatiable coeflicient error {reedom
X=PC1 0. 000 0101 0. 318 0. 068 PC 1.{PC I)* 0. 9§5 0. 059 20 16. 483
Xi=(PC I1)* 0. 097 0. 164 0. 405 Q. 085 PC1,PC1I . 000 0. 224 20 0. o0g
Y=PCII 0. 000 Q. 088 0. 297 0. 063 (PC1,PCII -0 041 0. 223 20 -0. 183

U = g 4 M 5% [B] IH 778 Second-ceder polynomial regression equation | ¥ =0. 042+ 0. 537X~ 0. 437X*; £ TE M E R Coefticient of multiple derer-

mination, B =0. 024 ;F ¥ F ratios Fyy,, (0. 05)=0. 237,
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Fig. 2 Two-dimensional NMDS ordination of 22
plots of mangrove communities in Yingluo Bay
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