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Quantitative Evaluation of Effect of Soil Types on Preferential
Flow Pathways and Soil Phosphorus Forms

LIANG Jianhong WU Yanhong ZHOU Jun WANG Jipeng WANG Xiaoxiao LI Rui
(Key Laboratory of Mountain Surface Processes and Ecological Regulation, Institute of Mountain Hazards and Environment
Chinese Academy of Sciences, Chengdu 610041, China)

Abstract; With the development of earth’s critical zone, the crucial hydropedological problems are
needed to be solved. The quantitative expression of preferential flow and soil structure and stratification,
water flow in situ and solute transport is the key research to the earth’s critical zone. Phosphorus loss from
soils and water flow has been a vital water quality issue because of the critical role that phosphorus plays
in eutrophication. Preferential flow pathways ( PFPs) are one of main factors that affect subsurface
phosphorus transport, which are the direct connections between soil surface and groundwater. The
phosphorus fractions of two types of soil, Regosols from Gongga Mountain and Stagnosol from Ore
Mountain, were investigated by using the modified Hedley sequential phosphorus extraction method.
Regosols in Gongga Mountain was developed by the moraine colonization by plants in the relatively mild
and humid climate. PFPs were identified by the dye tracer experiments using brilliant blue FCF. The
tracer-infiltration patterns were parameterized by dye coverage ratio (D,) and evaluation index of PFPs
(C,). The impact of PFPs on the distribution of phosphorus fractions was evaluated by the Pearson
correlations and T-test. The results indicated that dye coverages of Regosols from Gongga Mountain and
Stagnosol from Ore Mountain were 31% and 52% , respectively. The degree of preferential flow in Ore
Mountain Stagnosol soil was tended to be larger than that in Regosols soil from Gongga Mountain; PFPs in
Gongga Mountain were important contributors to the potential bioavailable inorganic phosphorus ( PBPi)
and organic phosphorus load, while PFPs in Ore Mountain were important contributors to the readily
bioavailable inorganic phosphorus ( RBPi). In conclusion, the results showed that soil types could affect
both the infiltration patterns of PFPs and the transfer process of phosphorus fractions.

Key words: soil; preferential flow pathways; phosphorus; dye tracer; Hedley sequential extraction
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Flow chart of modified Hedley sequential phosphorus extraction method
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Fig.3  Total phosphorus and contributing boxplots of PFPs and soil matrix in Gongga and Ore mountains

e R L/ %
0 20 40 60 80 100

70- I
P2 BT A R o 39O S A AR e B T AL L
Fig.2 Coverage ratios of dyed area in soil preferential

flow pathways in Gongga and Ore mountains

A TR B2 - B0 SUC AL B A R T B A R R
A REMNER . SO RN TR
IR 25 B A S TR EE 1 i ARG, TR R o 4 3
LS8 L X T W A9 BTk AR BE A R R N
THe .

A 2ok Xk A DI S I A R R SO B A P R
ATEC XS REAS T K556, h 181 4 nT LA, BV A= 04 2%
JCHL#E (RBP) 78 57 6 1L ATE 2R £ il 3R )= (0 ~
10 em) FEJZ (31 ~50 em) £ 38 rp 4l Jo it # 4 A+
SESE S R X A WA E R, B B ISR TR A
i RBPi S E T H R R(6.5% ~128.9% ),
ST 1 A 3 RBPi Bt -+ SR R i A R A T
JE/R Lo il 3 RBPi 5 3 - 38 T8 B2 38 i e fiG. 3a
1k AR S s 42 X RBPI iz % 51 gk R 35 AT A
(P 4) , T il - 38 00 56 U 5T ik =R Bl A b IR o
4 E R A R T 2R A 0 S 3 5k R B
& LSRR BESE IR . 2 AN T 48 28 AR SE R
Xt RBPi 57 ik 5 1 22 5 v] A 5 4 30 e o A A
K, T LA AV L IERZ R R T A RIRK
5 BEE SRR, L SE R D, EM 19% Tt
B 40% B IR R I S0 U B AR X RBP BTk
B s T e 7R 1y A S O B A 0 A Bl A
TRIEEHSIN, D, {H 52T R 3 96% FERE] 42% , +
HEAL ST Uit T ik 3R Bl A

HiP S AT LA Y, s L A E /R i 4 e R A
A WA AL S B X O W o JE R

404

ol JE/Rth

% &)
pic] E 20
= s =3
5 H
S o
i
B

_20_

.
0~10 1130  31-50
R em



224 P/ A VI A S 4 20174
5 ] = PLoEisiE, SR Sl I T 7 R
o - =) LR, TR £
& 1501 RAEM B AR L £E 200
E > (0 B JE /R Ll =g
2% 100 i H
=1 =
g¥ Pl ==
i * s y
# 50 . . * g 7
= X Z . AR 2 o
= Z \\ N & 01 —_—
0~10 31~50 0~10 11~30 3150
F R fem R /em

P4 b MR e I AR 15 O A DI AR A AT LB % AR e T Bk R A U

Fig.4 RBPi and contributing boxplots of PFPs and soil matrix in Gongga and Ore mountains
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Fig. 6 Occluded phosphorus and contributing boxplots of PFPs and soil matrix in Gongga and Ore mountains
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Fig.7 Apatite phosphorus and contributing boxplots of PFPs and soil matrix in Gongga and Ore mountains
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