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Abstract. Plant water source is a prerequisite for research and management of agriculture and ecology. Especially in Karst
areas, due to the special geological conditions, plants are prone to generally suffer in severe water deficit. Understanding the
plant water sources is therefore important for ecological restoration. In this study, the main dominant plants in the secondary
forest of southwest karst regions, Kalopanax septemlobus ( Thunb.) Koidz. , Toona sinensis and Platycarya strobilacea Sieb. et
Zucc. were selected. Isotopic samples of soil moisture at different soil depth, spring water, rain water and plants were
collected. We analyzed the plants water sources by IsoSource and MixSIAR models, and the performance of the two models
were compared. The results showed that the 8 "0 values of rainfall were positive during March to June, while these values
were negative during June to September, 2017. Thus, the 8 O of rainfall exhibited the significantly temporal or seasonal

variations. The § "0 values of soil moisture at different soil layers decreased with the increase of soil depth in spring, while
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this circumstance was contrary in summer. There were significant differences in calculating the proportion of plants water
sources between IsoSource and MixSIAR models. The analysis of plant water sources based on the direct inference approach
showed that the performance of MixSIAR model was better than that of IsoSource model. The performance of MixSIAR model
(Root Mean Square Error (RMSE) , 0.61 in spring and 0.59 in summer) outperformed the IsoSource model ( RMSE, 0.84
in spring and 0.74 in summer) in estimating the plants water sources. The results of the study can provide a beneficial guide

in model decision for the future researchers in plant water sources.

Key Words: karst; hydrogen and oxygen stable isotopes; plant water sources; IsoSource model; MixSIAR
model ; ecohydrology
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CQ: HI#k Kalopanax septemlobus ( Thunb.) Koidz. ; HX :4b#F Platycarya strobilacea Sieb.et Zucc. ; HX : F#k Toona sinensis
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RIMABR e, 5 , REAE R MUY AT 52 , DT 2 R (v PE ) . MixSIAR BERURIET R 1 H R4S
4 MixSIR 1 STAR BEHY (8 Pt s B iy ket | i aok 25 R IRAEL 43S RN i S A8 1 RIS 3045 8 rh BN 2 M ke il
HETT AT B R AR VR A A, DA S B A 25 R e R . &1 5 452 R MixSIAR BT RMSE {5 (F %
0.61, 22 0.59) fk T* IsoSource F AT RMSE B ( 3= 0.84, & 7% 0.74) IS T MixSIAR 5L fif A A4 7K
SR F AT 5 22 BN AT SEPE T & SR, ZEME SRR IX. TsoSource AAIHE 17 35 FH T Hr e 7K 53
KU, T HSE FIH TsoSource T 5T B F ALK 43 FI FHAFAE , Nie 45" FI ] TsoSource HEEIHF 5T A AAL YY)
KA KIEZEN AR, Deng 450 FIH TsoSource BEEINF5E 7 X ( Cyclobalanopsis glauca ) AEH) 7K 43 JEF - L
TEE TR AR DA BFFE 2 F T MixSTAR ASERY AT AR ) 7K 732K I, MixSTAR A5 84 Z2 50 1 Ak s i v I, 4
FEARAZEE DT F ] MixSIAR 5 5 53-Hr 24 7N A2 K4 7K 23K 8 ,Ma and Song £ 1380 1 F MixSIAR HE B AF5T F KK
3 REZETT AR A, A5 3R WA AE W 3R b DX S8 5 R MixSIAR #E AU AT A 7K 53 K U5

4 ZHie

W7KS"™ OfEAFAE B B i 215 AR AL RRAE , 76 3 H—6 AL, 76 6 H—8 J1 %l f £, 78 W& 4 X A1)
MixSIAR Fl IsoSource #5 #Y fi# Ay A8 ) %F A [R] 7K 95 09 ) F e 45 RAFAE 22 50 2 T B GG R R,
MixSIAR & BB AT Y K 53 F A T TsoSource FERITHELE R . FET MixSIAR HI TsoSource #5845 5L 5 {4
PN IS5 F B R, £ H 25, MixSIAR il IsoSource A5 Y B AE ¥ /K 43K U5 1Y) RMSE (B 43514 0.61(0.59) Al
0.84(0.74) , Kt MixSIAR #EAIAE TR AR Y 7K 73 R PRI AT 5E M 55 T IsoSource AU T LA TE W8 17 457 1l X ) H
MixSIAR R fE AT AL P 7K 53K 5 EE TsoSource B B E A
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