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Development and revision of the Chinese soil texture classification system

HE Hailong"?, QI Yanbing', LU Jialong"*, PENG Peipei', YAN Ziran', TANG Zigian', CUI Ke', ZHANG Kaiyue'

(1. College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China; 2. Key Laboratory of Plant
Nutrition and the Agri—environment in Northwest China (Ministry of Agriculture and Rural Affairs), Northwest A&F University, Yangling
712100, China)

Abstract: Soil texture largely affects the transport of water, heat, air, and solutes in soil, as well as the soil s mechanical properties. It is a
key parameter required by industrial and agricultural sectors, as well as by the development of pedotransfer functions and related numerical
simulation studies. Therefore, soil texture classification serves as the basis for multiple disciplines including soil science, agriculture, and
environmental science and engineering. Numerous soil texture classification systems along with corresponding soil texture triangles have
been established by many countries. Great efforts have also been devoted to develop the Chinese soil texture classification system, which
considers Chinese soil characteristics while learning from the systems developed by the International Union of Soil Science (IUSS), United
States Department of Agriculture (USDA), and Soviet Union. However, the Chinese soil texture classification system is still limited by
undefined classification standards and lack of soil texture triangles. A revised version of the soil texture classification system presented in
1986 has been proposed to define the boundaries of the various texture classes and to create a ternary plot/triangle for ease of soil texture
enquiry. An associated software tool based on the Origin program has been developed to automate soil texture class enquiry and the
associated output of classification results. To standardize the use of soil classification in China and to reflect the development level of soil

science in China, the revised Chinese soil texture classification system is encouraged to be widely adopted and applied in all disciplines

WisEHE:2022-12-01  F A EHI:2023-03-01

PEZ RN AT e (1985—) , 58 DU AR BN, 1+, 2082, 8 NFE Y 5K + AR 450198 . E-mail : hailong.he@hotmail.com
HBEEE: BFRHE E-mail:jlll@nwsuaf.edu.cn

EEWA - [HK ARPAREG T (42177291)

Project supported : The National Natural Science Foundation of China(42177291)

http://'www.aed.org.cn



AV TR IR B A - 5 40 4 - 26 3 1

and sectors given that soil classification systems from the 1USS and/or USDA were predominant. In addition, it is recommended that the

quantitative conversion functions between different soil texture classification systems and associated calculator are developed in order to

facilitate international communication.

Keywords : soil texture; soil texture triangles; ternary plot/triangle plot; Chinese system of soil texture classification; plane equilateral/ right/

rectangular triangle coordinate diagram
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Figure 1 Selected grain size limits for soil classification in the world (not to scale)
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Table 1 The main types of Chinese and international soil particle size classification

[ R AR ] 5 2 [ 41 BN HE S HARIE Chinese classification system
N:)? Equivalent soil | ISSS system | USDA system | Kachinsky system | 1937 4f1! 1959 4F 1961 4F 1978 4F21 | 1986 4FE | f&ITHLINL
“| diameter/mm | (4415%) | (541940 | GAIIIZ) | Ggi8%) | 341105 | B4L5%) | (5494 | (SHI%) [(541104)
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3 3~2 Ak Ak 1k
Fifk H 41 Ak
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5 1~0.5 ) il il il [ ,
6 0.5~0.25 i h W/' Ex oy (A i i i W i
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8 | 02-01 W v o9 LR o o a4 o a0
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il il L ) ik ik
11| 0.02~0.01 . f AL f f Gig A i B f ¥ f
) o+ o
12| 0.01~0.005 Bk " g i or ANy ai | AL | o | AL | e
13 | 0.005~0.002 , BhohL ) ks } an gl
14 | 0.002~0.001 W o Y1 i e #l H
\ PEZh
15 | 0.001~0.000 5 kL e o it Fohi B P
ks Bk o | FE i "
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(A pass
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Note: ISSS system—International classification system (1930) ; USDA system—US classification system (1972) ; Kachinsky system—Former Soviet Union
classification system (1957). The Chinese classification system proposed by Mr. XIONG Yi in 1937 was mainly based on the USDA system in 1930
(mechanical composition determination method). The 1959, 1961, 1978, 1986 and new revision were mainly based on the Kachinsky system. The light gray

background part is the modification of the new recommendation scheme compared with the 1986 version. The same below.
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Table 2 Standard for Chinese classification of soil texture

in 1982/1986

kL 21 B Particle composition/%

dIEBAL BT R

Texture  Texture ki HLBRL ERL
Bop mame ) (005001 mm) (<D00L m)
b+ [ >80 — <30
X 70~80 — <30
s+ 60~70 — <30
Bt 50~60 — <30
e 1 220 >40 <30
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Bt <20 <40 <30
it BHit — — 30~35
Rt — — 35~40
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e B+ — — >60

T RN, T 5 1978 AERRAR L, A BRELAR M 1~10
mm P HE Y 1~3 mm, 1986 45 [FIREAUE A1 85 5 Hbf 1253 =25 Jomk
Ji(<1%) PRI (19~10%) 55 (>10%)

Note: “— " denotes no data available, the same below. The gravel
diameter was adjusted from 1-10 mm to 1-3 mm compared with the 1978
edition, the 1986 edition divided the soil into three categories according to
the gravel content: gravel-free (<1%) ,low gravel (1%—-10%) , high gravel
(>10%).
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Table 3 Proposal for Chinese classification of soil texture

T IER A 44 FR Wikr 2 BY Particle composition/%

Texture Texture ki Sand F e Silt Flki Clay
group name  (2~0.05 mm) (0.05~0.002 mm) (<0.002 mm)
i+ WD - >80 <20 <15

b+ 70~80 5~30 <15
b+ 60~70 15~40 <15
Bibt 50~60 25~40 <15
B+ H 20~60 40~80 <30
Wt <20 >50 <30
b4+ =50 <35 15~30
Bt 30~50 20~40 10~30
it Baht <70 <70 30-~35
g+ <65 <65 35~40
ik <60 <60 40~60
i <40 <40 >60
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Figure 2 Triangle plots of selected international soil texture classification systems
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Mz 1 BEERSEAEME R TR B S EARME (1937 F /D
Attached table 1 Chinese soil texture classification system proposed by XIONG Yi in 1937
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Fisty A | M | Qe | HRANEE| HLED || HED (BRANED| o | DR | | DR B | .
[rapaN b [amph - p | 7 - Iy - - AT E 3 Jly
Hebt| B+ A+ Bt | Bt ot T WL Bt |t Bt | Bt Hi b gt i WHE+L Bt BEL | Bt | ERL
AL <20% 20%-~30% 30%
Bk - -
Rk <15% 15%~20% 20%~50% >50%
" B ‘ 509%-~
Hiki 0~20% <20% 30%~350% 209 |770%
. 30%-~ 20%~ 50%~
LA ~20% ~50% o o 0~80% o o | — | —
Brbk: 0~20% 0~50% 0% >50% | <30% 0% 50%~80% | <20% 0% <50%
et >50% >35% <35% >35%
<50% | <50% | >50% <35% | <35% |>35%
il — — >50%
30%-~ 50%-~ | 20%-~ 50%~
b — — o o % b | — —
b S350 S350 B 250 _ 50 <50% 80% | 50% <30% 0% <50% | <50%
Hw - | - — <25%
>35% >35% >45%
£ —
Mgk 2 F[E T B RKARAE (1975 F/R) Mgk 3 FrE LI Bith 5 KARAE (1978 FhR)
Attached table 2 Chinese soil texture classification Attached table 3 Chinese soil texture classification
system in 1975 system in 1978
ks 21 1%/ % . HURLEH /%
+ 4 g e P— - 13 b e P—— Py
4 SRR bk bk g Fhokr Ml S kL KLk hE RkL
(1~0.05 mm) (0.05~0.01 mm) (<0.001 mm) (1~0.05mm) (0.05~0.01 mm) (<0.001 mm)
b+ bk >70 — <30 [/ ik >70 — <30
410+ 60~70 — <30 41>+ 60~70 — <30
[ s 50~60 — <30 THD -+ 50~60 — <30
Bt wHEME L >20 >40 <30 et bkt >20 >40 <30
NS it o <20 >40 <30 Bt <20 >40 <30
Wat >20 >40 <30 e+ >20 <40 <30
BEEMA <20 >40 <30 st <20 <40 <30
e+ e+ — — 30~35 it (- >50 — >30
JgE e 1 — — 35~40 #EE+ - — 30~35
et — — >40 B+ - — 35~40
Bt - — >40
T 4 B A 1 DAY SRR T R e iR B2
i 1~10 mm A3 B8R 58 40O =25 EBRIT (<1%) D BRI (1%~
10%) BRI (>10%)
Note: The soil was divided into three categories according to the
gravel content: gravel-free (<1%) , low gravel (1%-10%) , high gravel
(>10%).
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