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Study on Relationships Between Vegetation Community Distribution and Topsoil Factors

Based on Random Forests in Shoaly Wetlands of Poyang Lake

ZHENG Lilin"?, XU Jinying'?, WANG Xiaolong'", LIU Baogui'~

(1 Key Laboratory of Watershed Geographic Sciences, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Accurate identification of the interaction between vegetation and soil is an important premise of wetland restoration
and protection. Hydrologic situation is the key factor affecting the distribution of wetland vegetation, while vegetation
distribution pattern can affect the accumulation and occurrence form of soil nutrients. Based on soil environmental factors,
optimized Random Forests was used to predict the distribution of Phalaris arundinacea Linn and Triarrhena lutarioriparia L. Liu,
which grow in low elevation and high elevation of shoaly wetlands of Poyang Lake respectively. And then we analyzed soil
nutrient accumulation under the two vegetation. Results showed that the predication accuracy by Random Forest was 89.6% for
Phalaris arundinacea Linn and 89.3% for Triarrhena lutarioriparia L. Liu. According to the model, The importance of soil
factors which closely related to Phalaris arundinacea Linn was in order of total potassium > ammonia nitrogen > organic matter >
soil water content > total nitrogen > available phosphorus > total phosphorus > pH > nitrate nitrogen, and that for Triarrhena
lutarioriparia L. Liu was in order of total potassium > pH > organic matter > total nitrogen > total phosphorus > nitrate nitrogen >

ammonia nitrogen > soil water content > available phosphorus. From the partial dependent plot, pH value under Phalaris
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arundinacea Linn was significantly higher than that under Triarrhena lutarioriparia L. Liu. Distribution of Phalaris arundinacea
Linn was negatively correlated to total nitrogen and ammonia nitrogen; distribution of Triarrhena lutarioriparia L. Liu was
positively correlated to total nitrogen while week relationship between Triarrhena lutarioriparia L. Liu and ammonia nitrogen
was found. Total phosphorus was positively correlated to Phalaris arundinacea Linn while negatively correlated to Triarrhena
lutarioriparia L. Liu. Weak relationships were found between available phosphorus and the two kinds of vegetation. Total
potassium was negatively correlated with Phalaris arundinacea Linn while positively correlated with Triarrhena lutarioriparia L.
Liu. Soil water content was positively correlated to Phalaris arundinacea Linn while negatively correlated to Triarrhena
lutarioriparia L. Liu. Random Forests is suitable for simulating complex nonlinear relation, and can show the partial dependence

relationship between individual soil factors and vegetation, so can explain the results in the ecological sense. Random Forests is

of great value in the study of the interaction between wetland vegetation and environmental factors.

Key words: Phalaris arundinacea Linn; Triarrhena lutarioriparia L. Liu; Soil factors; Random Forests
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Fig.1 Distribution vegetation survey quadrats in typical wetlands of Poyang Lake
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Table I Dominant and companion species of Phalaris arundinacea Linn and Triarrhena lutarioriparia L. Liu communities in
typical beaches in Poyang Lake area

HIWITE T HEREFD P i

REVLREVE WAL ZE (Carex. cinerascens Kiikenth.) .
Ass.Phalaris arundinacea Linn (Phalaris arundinacea Linn) B KHEAKFE(C. Irate Bunge)

(R WAL ZE(Carex.cinerascens Kiikenth. ).

Ass. Triarrhera lutarioriparia L. Liu

(Triarrhera lutarioriparia L.Liu) B NILZBSE(Pimprichtii J Krause) |

IKZE(P.hydropiper L). 11 R (Cynodon)
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Table 2 Soil nutrient contents under Phalaris arundinacea Linn and
Triarrhena lutarioriparia L. Liu
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EHME S e Pl bR
pH 5.53 0.69 4.32 0.27
2% (mg/kg)  3080.17 1079.40 315535  631.86
B A (mg/kg) 139.46 42.84 121.61 31.34
KA A (mg/kg) 14.83 5.36 22.48 19.57
4 W (mg/kg) 534.01 266.01 449.71 163.70
i 3B (mg/kg) 4.60 1.60 4.81 5.91
£ (mg/kg) 26.47 8.02 35.41 7.27
A ML (mg/kg) 8.84 2.73 9.52 2.02
TR (%) 40.3 10.2 26.7 7.4
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Fig.2 Importance ranking of soil factors for distribution prediction
of Phalaris arundinacea Linn and Triarrhena lutarioriparia L. Liu
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Fig. 3 Partial dependent plots for soil factors and vegetation distribution (A: Phalaris arundinacea Linn; B: Triarrhena lutarioriparia L. Liu)
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