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Application of multivariate analysis on studying relationship between plant morphological
structure and ecological environment- He Jinsheng ( Institute of Botany, Academia Sini-

car Beijing 100044, Wang Xunling ( Lanzhou University, Lanzhou 730000 .-Chin. J.
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In this paper, multivariate analysis is used to study the morphological and anatomical fea-
tures of Quercus suber under different environmental conditions- 33 plant samples are tak-
en, and 17 indices are selected- The results show that two-way indicator species analysis
(TWINSPAN) can better cluster the samples under similar ecological environments, and
detrended correspondence analysis (DCA) and principal components analysis (PCA) can
give satisfied results- The cluster and ordination analyses of plant morphological and
anatomical features can also be used to study the continuity and discontinuity of variations
of individual features, and be useful to plant classification-

Key words  Quercus suber, Morphological and anatomical features, Gradient analysis,
Quantitative classification, Ecological environment-
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Table 1 Vertical distribution of meteorologic elements in Lijiang region

/—:\‘%ﬁﬁ {@ % A IR Temperature ( T) FREME M OB
Station Altitude - - Annual Landform

(m) FEPY RMA ®EA FiRZE =10C B =10C iR precipi-

Mean  Max- Min- Temp- dif- Dates Accumulative tation
ference temp- (mm)
Vel 3 1832 14.3 21.1 6.3 14.8 262 4624.1 760 &YILES
Shigu Valley
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Table 2 Results of anatomical observation ( % except for layer of palisade tissue)

5 o HHEE R A TEEaE R S
Sam- Species Leaf thi- Cuticle thickness Upper epidermis Lower epidermis Layer of Height of
ple ckness palisade palisade
No- i1z} 1 T =5 f=A tissue tissue

.
U
Adaxial Abaxial Width Height Width Height

1 Q- aquif olioides 258.2 5.20 2.24 16.02 9.86 14.1 8.7 2.20 101.8
2 Q- aquif olioides 321.0 10.30 2.02 15.5 13.30 14.8 10.1 3.80 150.0
3 Q- aquif olioides 336.8 10.60 3.10 22.2 19.70 16.3 8.5 3.20 171.2
4 Q- aquif olioides 252.0 2.80 2.10 19.4 14.20 15.2 9.8 2.60 115.2
5 Q- aquif olioides 341.8 4.20 2.60 16.5 11.10 15.4 10.5 3.20 167.2
6 Q- aquif olioides 177.2 5.40 3.80 21.7 14.90 14.4 8.8 3.00 139.8
7 Q- aquif olioides 227.4 4.60 2.80 15.5 13.30 10.1 9.0 2.20 98.6
8 Q- aquif olioides 220.4 3.90 2.10 18.4 18.80 16.0 12.1 2.20 77.5
9 Q- aquif olioides 261.1 2.60 2.90 14.2 10.40 14.0 8.6 2.60 118.6
10 Q- aquif olioides 291.9 4.30 2.30 16.4 12.40 13.5 10.8 2.20 129.3
11 Q- aquif olioides 282.2 4.20 2.50 19.2 12.40 12.7 10.9 2.20 112.0
12 Q- aquif olioides 334.6 3.90 1.90 15.3 10.50 13.2 9.1 2.40 132.6
13 Q- guyavaef olia 364.1 4.80 2.10 16.0 14.30 18.1 13.1 3.20 169.4
14 Q- guyavaef olia 345.6 11.90  4.00 20.7 14.90 13.2 9.7 3.20 166.1
15 Q- guyavaef olia 316.6 13.40 5.00 25.3 14.40 15.4 10.6 3.00 147.3
16 Q- guyavaef olia 334.4 8.48 5.20 17.8 13.8 12.4 8.3 3.20 186.2
17 Q- guyavaef olia 279.8 5.00 2.00 12.2 11.1 12.9 7.1 3.40 138.4
18 Q- guyavaef olia 301.8 10.9 2.50 17.9 18.2 14.5 10.7 3.00 147.8
19 Q- senescence 229.8 2.8 1.00 13.6 12.8 9.6 10.4 2.60 80.2
20 Q- senescence 419.2 13.9 3.40 12.0 20.5 11.6 12.1 3.20 172.2
21 Q- senescence 253.0 4.2 1.60 13.6 12.2 11.3 7.7 3.40 141.4
22 Q- senescence 240.2 5.7 2.40 18.1 13.8 13.1 8.4 2.60 95.0
23 Q- senescence 275.4 3.7 3.70 20.7 16.8 14.6 10.4 3.20 109.7
24 Q- longisp ica 268.8 2.6 3.30 17.1 11.5 12.8 8.8 2.40 111.0
25 Q- longisp ica 306.0 6.3 2.30 12.7 11.26 9.6 6.8 3.20 165.7
26 Q- longisp ica 306.6 4.6 2.20 23.1 19.4 18.4 11.5 3.00 152.1
27 Q- gilliana 197.8 2.8 1.20 19.0 12.2 15.2 10.1 2.00 80.5
28 Q- gilliana 289.2 2.0 2.50 17.8 12.0 15.1 11.6 3.20 148.8
29 Q-rehderiana 204.8 3.6 3.10 20.2 13.3 18.5 11.4 2.80 99.9
30 Q- p seudosemi- 332.2 4.5 2.70 20.4 12.08 16.6 11.6 3.20 150.2
carp if olia
31 Q- p seudosemi- 275.3 8.3 3.20 20.3 12.80 14.7 8.7 2.60 138.8
carp if olia
32 Q- p seudosemi- 365.4 4.7 3.00 20.2 8.70 11.3 12.0 2.60 107.4
carp if olia
33 Q- p seudosemi- 265.5 4.7 3.50 23.0 14.40 13.0 11.6 3.00 138.4
carp if olia

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.



44 B A A 2T AT R AR S S 5 A S B K &R 381

%% 2 Continued

B Boo# - ERSEEE TR EWEE  mAAN
Sample Species Palisade cell Vessel d_larpeter FHEAR  Thickness Spongy cell
No- of midrid A_Vfrrage of hair
%W KB B e T K ®
Width  Height Max- Average  hundle Length ~ Width
1 Q- aquif olioides 7.48 44.40 24.40 11.80 450.00 70.20 22.7 9.30
2 Q- aquif olioides 11.70 63.80 27.40 14.00 777.40 93.50 32.2 13.40
3 Q- aquif olioides 11.90 60.60 16.08 6.08 295.20 115.20 32.7 14.40
4 Q- aquif olioides 11.50 50.80 12.50 7.20 332.90 76.30 24.7 10.80
5 Q- aquif olioides 7.80 39.20 15.40 7.50 399.80 17.60 29.5 16.80
6 Q- aquif olioides 8.60 57.30 18.90 10.00 415.60 67.70 36.2 13.50
7 Q- aquif olioides 9.70 54.50 25.90 11.50 561.00 64.60 33.0 14.40
8 Q- aquif olioides 13.50 39.40 23.70 12.90 684.30 86.10 24.6 11.50
9 Q- aquif olioides 10.60 52.50 29.70 19.10 641.20 0.00 32.2 17.30
10 Q- aquif olioides 11.30 72.10 15.90 9.50 307.40 55.50 39.3 15.50
11 Q- aquif olioides 12.40 52.30 22.20 12.90 591.20 76.60 38.0 14.40
12 Q- aquif olioides 8.60 62.80 22.20 9.80 438.20 79.30 19.3 10.20
13 Q. guyavaefolia 13.50  54.20  20.80  10.00  371.60  130.80  29.8  13.80
U Q. guyavacfolia 11.20  57.60  19.50  9.50  529.90  105.10  31.9  14.40
15 0- guyavaef olia 12.00  58.40  26.40  14.40  514.00  89.40 34.5  17.20
16 Q- guyavaef olia 8.52  59.80  27.70  12.00  663.20  96.60 19.8  14.40
17 Q- guyavaef olia 7.70 4460  18.10  11.50  501.00  110.90  23.8  12.80
18 Q- guyavaef olia 11.40  55.10  29.00  21.30  972.40  81.25 29.0  10.54
19 Q- senescence 7.50 38.20 22.60 12.70 383.80 80.60 20.2 9.50
20 Q- senescence 7.00  67.20  18.90  10.20  314.00  101.40  44.0  15.90
21 Q- senescence 7.50  55.10  14.80  8.50  273.40  54.10 16.5  10.50
22 Q- senescence 12.70 48.20 21.70 11.80 875.20 35.10 28.2 15.30
23 Q- senescence 12.60 50.00 23.90 10.50 639.50 56.90 30.6 13.10
24 Q- longisp ica 10.50 47.50 28.20 20.10 1264.20 120.10 27.9 16.50
25 Q- longisp ica 11.70 55.70 28.20 16.30 789.87 147.70 32.4 18.30
26 Q- longisp ica 11.80 62.80 23.80 12.80 582.70 71.10 35.4 17.90
27 Q- gilliana 12.70 47.00 15.30 8.20 642.80 0 32.1 15.80
28 Q- gilliana 13.00 62.40 22.70 7.90 477.00 0 38.0 14.90
29 Q- rehderiana 13.80 38.90 21.90 12.90 493.00 0 30.5 17.50
30 Q- pseudosemi- 16.20 54.60 26.80 13.00 531.80 0 24.7 16.70
carp if olia
31 Q- p seudosemiz 12.30 63.40 16.40 10.30 275.40 0 31.2 18.40
carp if olia
32 Q- pseudosemiz 10.20 64.30 23.70 9.90 436.00 0 25.8 12.50
carp if olia
33 Q- pseudosemi- 10.90 57.10 15.20 8.60 396.00 0 30.6 16.00
carp if olia
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Table 3 Result of DCA ordination and environmental factors

e DCA  DCA gk W Wim AER R pH  AFEIR AERK SR )

Sample %5 1% 55 2 % Altitu- Slope  Slope  Life Soil type Ann-  Rain- Habitat
No- AXL  AXZ de(m) () direc- form mean fall
tion temp- (mm)
()
24 532 3100 20 wws A EEREHE 5.3 10.3 1525 %%%‘%55
25 50 23 3100 15 WS AR LI 5.5 10.4 1500 BABLEM
22 49 7 3100 17 wws A A 5.4 10.3 1535 WA, 5LBiER
18 44 16 3000 0 WS JEA BErikEH 6.0 107 1460 (lsk
17 39 30 2900 5 E0S  JEA BegkL 6.0 111 1394 T, 1k
19 39 13 3100 20  EsS  Fk B 5.0—5.5 10.3 1498 i, dibk
2 37 25 2900 0 — A WOED 6.0—6.5 11.2 1450 |EEEM, T4
16 37 33 3000 15 SwE  WEAR AR 5.8 10.6 1460 T4, #EM
8 33 5 3000 9 Wss  Jrk ke HE 6.0  10.6 1445 4, Ak
1 32 17 2900 5 wus WA M@ 6.0—6.5 11.2 1400 Eégﬁé M, 15
3 95 5— Ve =gt =1

12 30 202620 25 Ens WA AEFREN55-6.5 12,2 1200 gl
7 29 14 2550 25 SwW A fFKE 5.5—6.5 12.5 1145 E%ﬁ%}”j\ﬁ%
9 28 0 3100 30  SwE A 4rdE 5.5—6.5 10.3 1432 F.EHA
13 27 27 3000 15 SE WEAR 4AsHE 5.5—6.5 10.7 1445 PR
14 27 412950 10 Ews A fBZE 6.0-6.5 11.4 1400 RHYY
15 26 32 3150 20 SwE  HEA LIk 6.0 10.5 1430 I3k
21 26 30 3050 10 WiN JNRA BEESE 5.0—5.5 10.9 1492 PRI KEHK
20 25 49 3000 5  SsE A B 6.2 10.7 1429 %ﬁéﬁvﬁﬁjﬁ'

PO 3 k110 _ ERE W bR
3 24 83250 10 swE gk BEED 5.0-6.5 9.7 1623 el LU
11 24 13 2950 5 WsN  FFK BEARiE  5.0—5.5 11.4 1462 {mEIHE4iMk
23 22 4 3100 5 SwE Mk B4 6.0—6.5 10.3 1432 B FHEA
6 20 25 3100 10 wrs  FRA #ksEED 5.0—5.5 104 1420 (REHk
26 20 15 2600 18  SwE WEA afaikLE 6.5 12.3 1100 ZEFHAKF
4 18 22 3100 15 wwxs K B M 5.5—6.5 10.3 1440 PHYL
30 16 8§ 2550 15 RsS AR afarkd 6.5 12,5 1092 ZEIMMKT
10 13 22 2650 45  WwS AR Lkt 5.5—6.5 12.5 1120 ZEHMKT
29 13 23000 15 WuN FiAK #AEEE 5.0—5.5 10.7 1455 gAIRIHK
32 12 22 2600 8  WuwN R g 5.5 12.3 1102 HH
27 11 331000 20 WuN FFA K M 6.4 10.4 1438 BAPLAlbk
28 9 14 2650 15  waS @ HEA Y g 5.5  12.5 1090 ZEMAKT
5 7 25 2900 25  SwE @ HEA B 5.5 11.2 1448 BT
33 7 20 3100 22 SsE A A b 5.5 10.3 1440 M
31 0 27 2600 15  syE @K REERI%E 5.5  12.4 1103 ZEMME

1) Brush, 2) Arbor, 3) Dark brown loam, 4)Dark red loam, 5) Brunisolic soil; 6) Black limestone soil; 7) Brown
red loam, 8) Red brunisolic soil, 9) Red limestone soil, 10) Black meadow soil, 11) Yellow brown earth-
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Fig- 1 Dendrogram of TWINSPAN classification for

anatomical samples-
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Fig- 2 Two-dimensional scattergram of DCA ordination
for anatomical samples-
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