63% 51 M + o W) Vol. 63, No. 1
2026 4 1 A ACTA PEDOLOGICA SINICA Jan., 2026

DOI: 10.11766/trxb202502220079 CSTR: 32215.14.trxb202502220079
ek, BT, F0RE, REOT, R, HEoRa. KBTI S ARRIE R O L RIL K] IR, 2026, 63 (1): 221-229.
ZHANG Lin, LIANG Lanyue, LI Zhongyi, ZHAO Jingkun, ZHOU Jia, JIANG Zongyi. Characterizing the Fertility Level of Purple Soil by

Electrical Conductivity Measured with a Water Quality Meter[J]. Acta Pedologica Sinica, 2026, 63 (1): 221-229.

KERNEERNBESERIEL G TR AKE
% ', REA' BREEY, AEH, A B, HxE

(1. PHRE KRR IRIREE 22 0%, HIK 400716; 2. FPEHTAO F AN Mk, T 401121)

O R R KT A I R R AR SR A SR AT AT, A B TR T A, B T i+ A )
FHIEIf Bt A A . AR M CRAE T 78 DR HHE HAE, 2B AR R A S5 0E T 10 2
I LA 45 AR Y B R IA AR B 1R ( Equivalent total dissolved solids, ETDS ) FllbriERL T2, [R X +#EAT pH . A ML
DR AR . SR L KRR | KRB 7 A EIE R AR TN IR TR LR A SRR . R, KR
D 2 A R p R PR RERf P, PITERAS Y ETDS 5 IRl . AR . S8 . KIPESS | KV PR BESEAE T 48 FRIa1Y
BN M EA DG, WI7E—@ B E R R 5 00 5K . ETDS 5 I D 5B 4a 80l Z RO T, ml AR
I ETDS {H#AF + 3R S 280 1R 24 ETDS( +KH 11 2.5) =250 mg' L' ik 396RE SO IE 12540 A, 200 ~250 mgL!
N 7 S A, 100~200 mg L i+ 3B S 459 TP, 50~100 mg-L ' i AR S 5 GNHA, <50 mg-L ! i)
HHUE S FEH A, (1S ETDS =400 mg-L™" I, 757 R A 72 PR ok it S s At PR 28 5 LA 14 - 90 45 D s 14 i AL
PR, AT RASE /KTl it 28 PO I i 75 210 (9 BTDS EDRRAF L6 /IR KT, BN 6 A8 F /K B Bt e AL Y
BATE.

KR Ty EEt; S KBRS IEHSERE

RES%S: S151.97 irﬁﬂm@m: A

Characterizing the Fertility Level of Purple Soil by Electrical Conductivity
Measured with a Water Quality Meter
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(1. College of Resources and Environment, Southwest University, Chongqing 400716, China; 2. Chongqing General Agricultural Technology
Extension Station, Chongqing 401121, China)

Abstract: A study was conducted to assess the feasibility of using an inexpensive water quality meter for rapid measurement of
electrical conductivity (EC) of purple soils and determining fertility levels with EC. A total of 78 purple soil samples from the top
layer (0-20 cm) were collected. With a soil-to-water ratio of 1: 2.5, the equivalent ECs, displayed in the form of equivalent total
dissolved solids (ETDS), were measured using a water quality meter. The ECs of each soil sample were measured with a

laboratory EC meter under the same soil-water ratio. Simultaneously, seven fertility indicators, including pH, organic matter,
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available nitrogen, available phosphorus, available potassium, water-soluble calcium, and water-soluble magnesium, were
determined. And the comprehensive fertility level of purple soils was evaluated based on these seven fertility indicators. The
results revealed that the water quality meter exhibited good stability and accuracy. The ETDS obtained by the water quality meter
had extremely significant positive correlations (P<0.01) with soil fertility indicators such as available nitrogen, available
phosphorus, available potassium, water-soluble calcium, and water-soluble magnesium. It could be inferred that the ETDS
reflected the abundance and shortage of the soil nutrients to a certain extent. Besides, there was a close correlation between the
ETDS and the comprehensive soil fertility index, allowing for direct characterization of soil fertility levels based on the ETDS
value. Consequently, when the ETDS obtained by a water quality meter (soil-to-water ratio of 1: 2.5) = 250 mg-L™', it means
that the fertility level of the purple soils is high; an ETDS value of 200~250 mg-L™" indicates a relatively high fertility level; an
ETDS value of 100~200 mg-L™' suggests a medium fertility level; an ETDS value of 50~100 mg-L™" indicates a lower fertility
level; while the ETDS value < 50 mg-L™" indicates a very low fertility level. However, when the ETDS value exceeds 400 mg-L™",
caution is advised due to potential excessive soil salt content from overfertilization or other factors. Therefore, the fertility level

of purple soil can be characterized based on rapid EC measurements using a water quality meter, providing a new technical means

for rapid assessment of soil fertility levels.

Key words: Soil fertility; Purple soil; Electrical conductivity; Water quality meter; Fertility comprehensive index
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Table 2 Criteria for assessing soil fertility levels based on equivalent total dissolved solids, electrical conductivity, or KCl standard solution

under a soil-to-water ratio of 1: 2.5
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i Low <50 <100 <50

45 % High soil salinity =400 =600 =300

4 4 g
IR 07K 0 2 S 0 5 A A4 30 6

(1) L SR i ELAT B4 RS e MR R I, PT LAAE T
HPXT e FORIE TR . B E ) ETDS 545
TR A AR A . KSRGS . KT
SENE 7 48 A R B BB Y IR AR e, AT E—E
FEEE b e+ 335 0 & K. 3 ETDS 5 +3
NE 3 25 5 BB R AH et TR B T 4% B K7, AT LA
KH ETDS {HKFRAE L 15X = k. ETDS
(K 1: 2.5) =250 mg L™ B 430008 5 (o AR g 45
YN . 200 ~250 mg L I AR S g B
100~200 mgL™" B + 50 S g 45 50~
100 mg-L" B} AL J7 S5 9O H M L <50 mg L B +
HEAE S F AR, {H24 ETDS =400 mg' L' B, i
B A7 A R 2 it A sl Al PR 25 | Ak 1 4R 4y
o 1 I e A [AD R
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