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The classification of plant functional types based on the dominant herbaceous

species in the riparian zone ecosystems in the Yiluo River

GUO Yili, LU Xunling, DING Shengyan "
College of Environment and Planning, Henan University, Kaifeng 475004, China

Abstract; Plant functional groups ( PFGs) are defined as groups of species that either exhibit the similar responses to
environmental perturbations or have the similar effects on major ecosystem processes. Discussing the functioning and
stability-maintaining mechanisms of the terrestrial ecosystems, the adaptations and responses of plants to environmental
changes, as well as water and nutrient use efficiency from the plant functional group perspective have become a major
research approach in ecosystem ecology. PFGs analysis is an effective approach to reduce the complexity of plant
communities and to reveal the general patterns and processes in the riparian zone ecosystems. The Yiluo River is an
important tributary of the Yellow River in the south side of the middle reaches of the Yellow River. The vegetation in the
riparian zone ecosystem of the Yiluo River has been heavily impacted by human. Although the species richness is high in
this area, the herbs are mainly composed of a small number of dominant species whose abundance vary significantly among
different types of landscape elements. Highly responsive to the changes in environmental conditions, herbaceous plants are
very useful to the study of vegetation-environment dynamics. Using community ecology techniques, we investigated plant
assemblages of the dominant herbaceous species in the riparian zone ecosystem of the Yiluo River. We calculated

importance values, which were used to identify dominant species. Then we calculated the frequency of occurence and
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importance values of 27 species and identified dominant species. ¥’ test, together with association coefficient (AC) and
percentage co-occurrence ( PC) , were used to measure interspecific associations of the dominant herbaceous species. PFGs
were defined according to the interspecific associations and the distribution of landscape elements of the dominant
herbaceous species of the herb layer. Dynamics of these PFGs along the moisture and original destination were analyzed.
The results of this study showed that, classifying PFGs according to the dominant herbaceous species is feasible in the
studies of herbs in the riparian zone ecosystem plant assemblages, and PFGs defined in this way are representative. Five

3

PFGs, each with its unique spatial distribution and morphological characteristics, were identified; “widespread type”,
“wet type” , “middle-xeric type” , “farmland-escape type” , and “invasion type”. These PFTs appear to reflect vegetation-
environment dynamics well. Taking Digitaria sanguinalis as an example, it is widely distributed in most habitat types of the
riparian zone ecosystem. Therefore, we classified it as a widespread type. Alternanthera philoxeroides, with a strong
adaptability and asexual reproduction ability, mainly distributed in the flood terrace shaping the film distribution pattern, is
a typical invasive species. The same function group of species shows significant connection, occurring together more likely
in the same habitat. In the long term growth evolution process, they can adapt to the similar resource and environment and
have the similar responses to disturbance. Furthermore, due to the long term of natural and anthropogenic disturbance,
together with the invasion of alien species, the biological diversity and ecological security of the riparian zone ecosystem in

the Yiluo River is facing serious challenges. The problem of habitat fragmentation and biological invasion is serious in the

Yiluo riparian ecosystems, and the local government should strengthen and improve the management of ecological safety.

Key Words: plant functional groups; dominant species; interspecific correlation; herbaceous vegetation ; the riparian zone

of the Yiluo River
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Table 1 Geographical conditions of the sampling plots

M s Hh s 4R/ m 23 Y HIEN

No. Site Altitude Longitude Latitude
1 WX AEH 101 113°03'30.3" 34°50'04. 4"
2 L 104 113°00'21.2" 34°47'40.2"
3 REBAK 106 112°56'35.7" 34°44'02. 4"
4 &I AR E 108 112°55'43.8" 34°43'09. 9"
5 B 111 112°45'11.6" 34°42'38.4"
6 Je e 118 112°37'48.9" 34°42'26.9"
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Fibe >ad Hd=a,WAC = (ad = bc)/[ (a +b)(a +¢)]

Fibe >ad Hd < a,WAC = (ad = be)/[ (b +d)(d +c)]
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(3) LRI E S PC LFHINE 33 PC F R EE YR ER SR B, HH A AR .
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3.1 M E

S5 G W IURBSORN B ZEAER A 28 MIF AT DX I 27 L SAFIRE (R 2)
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Table 2 The name and number of herbaceous layer dominant species at the experimental sites

Zhi AL ) AL S %
e B et g EH et
number Dominant species appearance number Dominant species appearance
1 B Digitaria sanguinalis 68 15 WRHE Setaria viridis 16
2 A H Eleusine indica 56 16 YEFH Alternanthera sessilis 15
3 81 Eclipta prostrata 40 17 Fbft+ Cyperus rotundus 13
4 /WAL Conyza canadensis 30 18 213 Polygonum orientale 13
5 KU Descurainia sophia 28 19 WREISEL Cyperus fuscus 13
6 AW Amaranthus retroflexus 25 20 $E Artemisia lavandulaefolia 13
7 WIRZEREZE Potentilla supina 23 21 AT Echinochloa crusgalli 12
8 FERE Humulus scandens 23 22 Fi%E Phragmites australis 12
9 L RFRBL Rumex patientia 19 23 HIJLSE Cirsium setosum 10
10 # Chenopodium album 17 24 PEIAFIWSE Polygonum sibiricum 10
11 LG Portulaca oleracea 17 25 YA H Bidens bipinnata 7
12 BRBESE Acalyha australis 17 26 GH: Xanthium sibiricum 7
13 B RMT R Alternanthera philoxeroides 16 27 KEij Cirsium souliei 7
14 TR Cynodon dactylon 16
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K3 PRI ACEF PC EFTLE

Table 3 The comparison of y*-test, AC values and PC values

AN Y SRV
Hosririk IEHKZE Positive correlations fEKES Negative correlations AR .

Test methods None correlations

Pk oL P<0.01 0.01<P<0.05 P>0.05 P<0.01 0.01<P<0.05 P>0.05 ad=bc

1> -test 10 9 127 2 7 193 3

AC 1H AC=0.60 0.20<<AC<0.60 0.05<AC<0.20 AC<-0.60 -0.60<AC<-0.20 -0.20<AC<-0.05 0.05<AC<-0.05
AC values 0 29 71 144 35 17 55

PC g PC=0.7 0.4<PC<0.7 0.2<PC<0.4 — — — 0=<PC<0.2
PC values 0 6 42 — — — 303
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Fig. 1  The y? value Semi-matrix graph of interspecific Fig. 2 The AC value Semi-matrix graph of interspecific

association of dominant species in herbage-layer association of dominant species in herbage-layer
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