H 63k ol MRl (A SRBRE P2 30) Vol. 63 No. 6

20244F 11 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Nov. 2024
Tm'i mm,\”f;“;';;am DOI: 10. 13471/j. cnki. acta. snus. ZR20240162

[ RN R ST R L
BB FARR, ARV, BB, R

L. P L XFAEPHFFR, T & 7 M 510275
2. P LWKRFERANBES AREFHAR, S &R 70 510275
3P LKRFALSTEE, S A Y 518000

R AMRAABER DRSO RGBS He (KRG, XSG 5 SO R JRE S 5 W o 22 (1 2
M SCHAE R . BT A BRI IE S AE SRR B BRBOR, SBUEMA B A K, Wil AR 3 M T 55

SR, 1440807, AT THEEEE R EMBIRSE A T R T 6 X AR S ANIE RN A IR R T 1
—BWE TREENA G AP LA . R MBR TR (D) B3 SN, RS A
KA E R AWLL? (2) TLIERES AW HARGEEREY? (3) N AXEYI R E S A K ? R R
WR: (D) TR ABIE S AR 2 it SRR A KR TIRSIEHNAESEFRAELR. SR TR,
(2) ifise H 33 FpilE 55 0% 5 AR 5 T F AR AR KR AR J4 & AR B, o 16 Bl iz r A AR S5 AR KL, 17 Bl 2 0 AR
TEIESS; WEERIA 2R, JEMFIA OFl, M HH27.3%; FARA 24, ARG 6F, BEAEIM, FFARLHY
72.7%. (3) 5 ARAEKEYEAGHENMR RS HENZ, WAAESERMN, REES, WA aEE.. d
SR 2 A A B S AR AR, DA A TR L K R R IR B AR B AR A HRAE s X SR REE A
TR MR T HOE N HLEE, VR I8 55 S W0 O i (O B AR o AT A 3B R AT A IR SR YRR S AR T
SBIX ABRIE S AR N BRGE AN, £5 7T AMAEDMEASRE WL, AUTFTRL S ERAR, E
9T TR X2 B TG T A A R A S A S R R, S AR X IR i B A S e et S INME .
K MBI AR SRR WEAEYR; &R

FESES: Q48  XHEFRER: A XEHS: 2097-0137 (2024) 06 - 0086 — 09

Suitable plants along the highway corridor in the suburb of Guangzhou

PENG Shaolin'?, XU Weixin'*, ZHOU Ting"*, LIAO Huixuan>*, CHEN Baoming"’

1. School of Life Science, Sun Yat-sen University, Guangzhou 510275, China

2. National Park and Nature Education Research Institute, Sun Yat-sen University, Guangzhou
510275, China

3. School of Ecology, Sun Yat-sen University, Shenzhen 518000, China

Abstract: Road is a corridor built by people to promote cultural and material exchanges, and plays an
important role in the foundation of social, economic and cultural development. Because of the big
difference in habitat between road corridor and forest interior, plants are not easy to grow. How to
construct roadside vegetation through ecological restoration has become one of the focus issues of road

corridor ecological construction. In this study, a total of 144 roadside plots were set up in 18 suburban
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roads in Guangzhou after a long period of recovery, in which plant communities were investigated,
and then the data were comprehensively analyzed. We also compared the environmental factors of 6
rods with their adjacent forest interior habitats, and determined the physiological and ecological indexes
of representative dominant suitable species. We try to answer 3 scientific questions: (1) What are the
(2) What

(3) Why do these plants grow in roadside environment? The

environmental factors restricting plant growth along the road compared with forest interior?
are the natural plants in the roadside?
main results are as follows: (1) Compared with forest interior, the main ecological factors limiting the
growth of plants in roadside habitats are intense light, high temperature and drought. (2) A total of 33
natural dominant species were selected, of which 16 were widely distributed along roads and in forest
interior, and 17 were mainly widely distributed in the roadside. There were 2 evergreen species and 9
deciduous species; the deciduous species accounted for 27.3%. There were 24 tree species, 6 shrub
species and 3 vine species, accounting for 72.7% of the total. (3) The natural plants along the road had
the characteristics of increasing number and quantity of positive tree species, dwarfing of tree form,
high sharpness, thickening of total leaf thickness, palisade tissue and spongy tissue, etc. It has the
physiological and ecological characteristics of higher net photosynthetic rate and water use efficiency;
These characteristics also explain the mechanism of its adaptation, and can be used as the scientific
basis for selecting species of roadside restoration. This study reveals the mechanism of why these plants
can naturally adapt to the roadside habitat in suburban Guangzhou, and enriches the ecological
construction theory of highway ecological corridor. The proposed biogenic dominant species is the
priority species selection for rapid ecological restoration of highway corridor vegetation in suburban
Guangzhou, and has a reference value for road ecological corridor construction in other areas.

Key words: Guangzhou suburban road; roadside habitat; suitable species; adaptive characteristics
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environmental factors in the field
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Table 1 Differences of environmental factors between roadside and forest habitats
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. B 11.40 £ 0. 93b
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Table 2 Ecological characteristics of natural dominant plants along corridors in Guangzhou suburbs

WFh HEH EEETIE FHE A R A AR
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HEA(R. chinensis) 12 19. 52 BB ERA S TR E . MR PH:
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Table 3 The difference on height and taperingness of each diameter class of dominant species between roadside and forest habitats.

eI "R E3) Mean + SE df F P
5% 2.78+0. 15b
0<D<S5 1, 7 7.27 0. 031
NG| 3.53+0.28a
B3 5.52+0.29b
5<D<10 1,9 36. 49 <0. 001
o NG| 7.62+0.35a
e e 7,06 + 0. 49b
10<D<15 1, 15 32.49 <0.001
M 10. 66 = 0. 63a
SEDS 7.77+0. 56b
D>15 1, 4 57. 41 0. 001
M 13.34+0. 74a
157 0.82+0.05a
0<D<5 1, 542 7. 67 0. 006
VAN 0.74+0.03b
SCE= 1.49+0.08a
5<D<10 . 62 0. 08b 1, 60 16. 05 <0. 001
1.18 £0.
I i
iH 5% 2.09+0. 14a
10<D<15 1, 11 22. 84 <0.001
RN 1.23+0. 18b
iE5% 2.96+0.20a
D>15 1, 4 24. 00 0.010
VNG| 1.70 £ 0. 26b
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Table 4 Leaf anatomy difference of adaptive species between roadside and forest habitats

W24 ,2023), AT HES 32 B XU A (Telewski,

- SN b sy T P

. g AT A ITREY 5| =R yNm) oy
EiEtun N
(H. heptaphylla) (T. cochinchinensis) (M. pteleifolia) (S. superba) (C. parthenoxylon)
. B 1374.7+157.2 753.5+75.6 1030.8+103.32699.1+171.9 1027 +84. 5a
At kR /um
PN 1442.9+86.2  872.8+165.8 892+108.9b 737.3+79.2  835.3+103.5b
B3 40.7+8.8 15.5+1. 1 16.9+0.6 19.9+2.2 27.5+1.4
R R /um
RN 43.0+5.8 17.9+£3.1 16.5+1.8 18.5+2.4 27.7+2.8
iE5%  93.6+9.6b 65.9+12.7 60. 1+ 10a 59.5+12.8 57.8+4.5
WA 2 29 5L B /um
A 106.6+6. la 73.0+5.4 42.9+6. 1b 49.5+6.5 52.4+9.0
) H3 175.5+29.1 87.1+14.4 114.6+12.1a 122.6+12.9a 126.4+11.7a
LR LSRR /um
FRIN 168.6+22.5 97.0+37.0 85.7+12.2b 97.9+10.2b  93.8+21.0b
jE3E  24.8+2.8 15.1+2.7 16.6+0. 7a 12.5+1.2 18.7+2.4
TR JEEE /um
NG| 26.6+0.6 16.0+2.6 13.8+2.4b 11.6+1.0 18.4+£2.3
. jH5%  334.5+28.5 183.5+19. 1 208.2+12.6a 214.6+24.8a 230.4+10.3a
u‘l‘/'&'\@fi/}lﬂl
FRIN 344.8+27.0 203.9+44.9 158.9+19.2b 177.5+17.7b 192.3+27.6b
o jE%  54.5+10.0 77.1+17.1 53.2+11.4 48.4+7.6 46.2+6.7b
W 55 9 4 2H R B EE /%
NG| 63.9+7.4 81.2+19.5 50.5+7.6 50.6+4.7 56.5+5.7a
SR 35.0+4.6 43.1+5.9 34.4+5.0 32.5+3.4 31.5+3. 1b
A 4 20 5 0 1R L /%
FRIN 38.9+£2.8 44.2£6.6 33.4+3.2 33.5+£2.0 36+2.3a
i iH5%  80.4+2.6 83.2+£2.5 83.8+ 1. 4a 84.8+1.6 79.9+ 1. 5a
A R E /%
NG| 79.7+1.9 83.2+2.3 80.9+2. 1b 83.0+1.2 75.6 + 4. 4b
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Table 5 Physiological ecology indexes difference of adaptive species between roadside and forest habitats

sk e 83 A IIREY A A iy
2N 2
: (H. heptaphylla) (T. cochinchinensis) (M. pteleifolia)  (S. superba) (C. parthenoxylon)
iE3%  7.32+2.10a 8.84+2.3% 2.86+0.4la 7.24+1.45a 3.87+1.91
oA # %/ (pmol m2-s™)
AN 0.32+0.11b 4.47+1.11b 1.10+0.18b  4.77+0. 74b 2.35+0.81
. W 0.70+0.24 1.10+0.37 0.70+0.11  1.46+0.23a  0.93£0.12
Z& 15 % /(mmol-m™-s™")
AN 0.98+0.30 1.15+0.45 0.61+0.05 1.16 £0.17b 0.82+0.23
55 61.78+20.56 73.18£26.5 42.83+7.89 77.81+12.26a 56.15+7.41
LT/ (mmol - m2-s™")
PN 52.55+15.93 88.80+33.74  36.54+2.92 60.24=11.74b 50.69+16.4

iH5% 199.68 £41.94b 193.92+43.29b 281.98 £28.37b 242. 74 + 18. 44 285.34£42.96

fifa[E] CO, &t Eb/(wmol-mol ™)
MR 377.97+5.43a

) 3 10.93+£2.23a
7K 4R R/ (pmol-mmol ™)
M 0.36+0. 19b

3% 106. 18+ 6.76

305.31+£32. 74a
8.27+1.65a
4.25+1.71b

238. 17+ 13. 81a

342.87+9.88a 263.78+15.86 317.49+18.99
4.16+£0.93a  4.98=+0. 66a
1.80+£0.33b  4.12+0.44b
181. 87+ 22.59b 138.59+ 3. 83b

4.05+1.67
2.85+0.74
129. 10+ 6. 04b

Hem A/ (g-em™)
A 104.59+12.51  192.81+5.74b  304.98+24.35a 159.73+6.70a 145. 69+ 6. 73a
5% 66.65+ 1. 15b 86. 50+ 4. 31a 83.25+3.59b  73.92+3.60  75.43+3.59a
2 KR /%
AN 70.97+ 0. 60a 78.35+2.28b 90.85+1.73a  78.61+£3.98  69.01x 1. 11b
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