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Abstract: The pipette method is a classical technique for determining the mechanical composition of soil,
while laser diffraction method is a simplified approach. In order to investigate the disparities in mechanical

composition between purple soils and their relationship, both methods were employed to analyze 145 sam-
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ples. Linear equations, random forest regression (RFR) models, and support vector regression machines
(SVR) were established for comparative analysis. The findings indicate that; @ Compared to the pipette
method, the laser diffraction method yielded higher measurements of clay and silt content in purple soils,
but lower measurements of sand content. @ As gravel content increased in soil samples, differences be-
tween the two methods gradually became more pronounced for each grain size category, with sand exhibi-
ting the greatest disparity followed by silt and clay. @ In comparison to purple soil with a pH<(7.5, the
difference in particle size measured by the two methods was significantly greater for purple soil with a
pH>7.5, and the difference followed the order of: sand, powder, clay. The gravel content of purple soil
was generally considered as a key factor affecting the correlation between particle size distribution measure-
ments obtained from both methods. When the gravel content was<{5% , measurement results of two
methods had good correlation, and laser diffraction method could be used to replace the pipette method.
However, calibration of measurement results is necessary when using laser diffraction method, and it is
recommended to use RFR or SVR model for calibration due to their better fitting effect.

Key words: purple soil; particle size distribution; laser diffraction method; pipette method
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AT PR . RFR BEAUA SVR BAL. Bl HLAHHE 80 V6 Ay Ei 4l #E 47 B B I ke, 20 Y6 1) BCHE 47 458 AL .
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Wf &/ AW o RFR #%! SVR #iH =¥
% LR R* » RMSE MAE R* RMSE MAE R* A
0=0  y=1.1792—5.798 0.903  <C0.001 2.261 1. 686 0. 957 1.751 1.673 0. 941 15
0<<9<5  y=0.738z+5.164 0.604 <C0.001 2. 980 2.515 0. 920 4,476 3.619 0. 880 53
5<0<10 0.161 18
10<<9<20 0.229 19
20<C0<<40 0.128 12
40<<0<<60 0. 457 9
60<C0<90 0. 540 9

M % 5 T, DL pH {E 43 4 WA B Mot Z M etk fE R” ¥/ F 0.8, pH>7.5 Bf, R® fe/hs
0.259. RFR 8, SVR BERIELe M7 R A il 34 i TV RCR. X pH<C7.5 Bf, SVR BiHIfY R* ¥y
1E 0.8 VL |,

F 5 LA pH 5 4 M T Fh 5 % B B KL A0 3 BE 43 A

2 pE T RFR f710 SVR #i% AR

P LAETT R R? b RMSE MAE R’ RMSE MAE R? A

pH<4. 6 y=1.0450+2.236 0.656  <C0.001 2. 498 1. 724 0.752 . 940 4. 659 0. 868 15
4. 6<pH<5.5 y=0.7420+3.155 0.796  <C0.001 2. 408 2. 160 0.832 4.256 3.516 0.835 24
5. 5<pH<6.5 y=0.954c—1.952 0.694  <C0.001 1. 386 1.091 0.971 1.915 1.370 0. 960 24
6. 5<pH<7.5 y=1.0192—2.351 0.761  <C0.001 2.706 2.490 0. 851 3.916 3.165 0.920 16

pH>7.5  y=0.4162+5.602 0.259  <C0.001 2.138 1.671 0. 695 4.394 2. 774 0. 774 51
2.2.2 #k

M6 AT, 76 0<<20%0 I, WA ROt E L E B RY B 0 Womimgm, hoo.523 WmE
0.855; ¥4 20%<C0<<40%Mf, R® 24 0.33635 0=>40 Y0, MR 1k FMOG A BT il 25 5 2 18] A5 # 56ME. RFR %
B SVR BERIZELR PR R A LR B2 T R, M 0<<20%0 R}, R® 76 0.8 DL b, 4 20%<<0<<40 % A,
RFR A, SVR BRI R $215 % 0. 502, 0. 454,

F 6 LUERE 4 B0 PR 75 i B ML B 36 B 4 A

WA i/ LT RER #i % SVR FEAKL/
% LT R* » RMSE MAE R* RMSE MAE R* >
0=0 »=0.9922—5.055 0.523  0.002 2. 384 2. 360 0. 892 3.155 2. 816 0. 816 15

0<0<5  y=1.0992—7.692 0.714 <C0.001 2.196 1. 887 0. 954 3.072 2.587 0. 930 53

5<0<10 y=1.000z—5.614 0.748 <C0.001 3.513 3.398 0. 864 3.171 3. 045 0. 942 18

10<<0<20  y=0.8422—2.507 0.855 <C0.001 3.750 3. 467 0. 933 2. 656 2. 489 0. 945 19

20040 y=0.804x—6.231 0.336  0.048 8.352 7.992 0.502 8. 930 6. 412 0. 454 12

40<<0<<60 0. 297 9

60<<0<<90 0. 058 9

e 7 A, pH<C4. 6 N MOt TN R &K, N 0.924, 5.5<<pH<<6.5 Iif, R*
0.876, HAY R® ¥J/NTF 0.8, RFR #AI, SVR BRI 7E vt F A ERE & T R, 4 pH<7.5 i,
SVR # RIS 3| R* Y975 0. 8 L) I-.
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&7 U pH {EZHE BT 7 % BT MR X BR &

ELiyE RFR #iH SVR #i# FEAAL/
P KM R’ ) RMSE MAE R? RMSE MAE R’ A
pH<4. 6  y=1.343r—18.702 0.924  <C0.001 2.026 2.025 0. 982 0.736 0.676 0.993 15
4, 6<pH<5.5 y=1.134r—6.479 0.777  <0.001 4,091 3. 459 0. 920 4.603 3.828 0. 887 24
5.5<pH<6.5 y=0.844x—0.132 0.876 <C0.001 1.353 1. 202 0. 981 2.829 2. 343 0. 968 24
6. 5<<pH<7.5 y=0.684x+4.907 0.554 0.001 4,614 4,086 0.737 3.954 3.623 0. 829 16
pH>7.5  y=0.678x+2.668 0.185 0. 002 7.658 5.951 0.618 8. 241 7.152 0.438 51

2.2.3
HH3 8 a2, 24 0>20% 0}, WA EMEOEEZ R JCH M, REFR A SVR #5878 28 P 7 72 /) J& il
¥ R EZE 0.8 LLE, R Bl 0 B /.
£8 UBASESEMTEMA RN LS

WA/ B R RFR f# SVR #i# FEAAL/
% A cyl R* P RMSE MAE R? RMSE MAE R* A
0=0 y=1.350xr—1.878 0.801  <C0.001 2.651 1.733 0.964 1.548 1.317 0.992 15

005 y=0.989x+5.714 0.895  <C0.001 2.698 2. 304 0.957 3.371 2.785 0. 969 53

5<0<<10  y=0.626x+21.757 0.694  <<0.001 5.973 5. 693 0. 837 3.114 2.711 0. 960 18

10<K0<<20  y=0.643x+27.042 0.763  <C0.001 7. 447 6. 390 0.824 7.253 6. 972 0. 836 19

20<C0<<40 0. 545 12

4060 0. 345 9

60<C0<<90 0. 059 9

M 9 Al A, WA IR ORI & B R® B pH E T M FEIK, RFR ALAY | SVR AR AU 78 28 4 7 &
LR 448 E R®, SVR BLALHI X RFR B A 404y, ke RP 2 @& & 0.8 DL k. £ Ll 1, X TR
P EEE LR 0<20% A KSR 6+, SVRAEE R® B8k 5 0.8 DL b, H SVRALAI R In 25
T MR

F 9 Ll pH {E 5 H i #7735 B RS L 5 BE 5 4

EAiN RFR #5 # SVR #i % FEAH/
P gtk R? ) RMSE MAE R? RMSE MAE R? A
pH<4. 6 y=1.1122—2.847 0.974  <C0.001 1. 668 1. 644 0.978 3. 089 3.007 0. 988 15
4, 6<pH<5.5 y=1.116240.005 0.929  <C0.001 2. 654 2. 461 0.971 3.924 3. 696 0.971 24
5. 5<pH<6.5 y=0.832r+15.724 0.838  <C0.001 2. 955 2. 386 0.938 2.703 2. 362 0. 968 24
6. 5<<pH<7.5 y=0.907r+14.172 0.650  <C0.001 5. 296 3. 839 0.853 4.016 3.621 0.937 16
pH>7.5  y=0. 4642 +35.109 0.149 0. 005 6.178 5.319 0. 757 6. 346 5.073 0. 845 51

5 O U RO IS 47 - M B0 36 (6 100, BB, PO 0 U it B0 -
ORI 5P R TH K« 5090 VA0 T 01 10 e ST H 2 0O o DA A
JPHIBOS FF 3¢ -4 BUBR AL HCE 0145 - M. 5 4 RO D 0 16 0 0 7B B34 T 0 04
ST EES TR
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3.1 WHig

AW 5T 3B FH PR 7 ik O T MO 2O X2 E MU R E A7 I e, 25 R R B, M TWEs, %
7 0 A5 1 8 0 R s RO R S e . DR S IR I (R D). X 5 DL S T At 4 A B g 45 R
AR FEHIEH, wTRE S0+ A BRSO Ba . AL EO LSRR ZRO S —E BN
P CInR A . A WEE . RS . i 0 (2 mm) I, 25 3% 28 A JE BB % S <<2 mm 0 0 4%
P E Y R /INRUES RSBl B 5 9k BTk FH A 4 BN Cn SR R D X TR U8 T B A R A A 3R
YER . B T 06 B 8RR 3/ T A skt 20 L ol 5 20 WA G 1 0 48 € - N B0 D R 4
Yo Joi 25 8 W SR AR S S NI . LA 1Bl 40 HIOCh R0 ARy R, DA T R B0 T 3k i 0 ) R G T R A
17 266 A8 IR 7 25 5 DU AR X O . b oh . S5 OR WoR . X pH>7. 5 B9 A M@ L, Rl 3k B D0 AR [
R mMZEEA R KT pH7. 5 WIRMEAP L6+, Dk HE (8 2. XAafe5 A KELE
b % B AN ELUE S TR A5 A T IR S S 0 A Ok AR O R L AT S B R
I R 25 R

SRR, W LA R SRR, PRy B DAL AR G R 1 2% R 2 i K (B 220 5 MR A
B 5 Yot BRN 3k BTN AR B R 2 AR DG PE ST L (p=>0. 05) . MBRA & H 40 %, BRI
2 B I R A 22 A JC SR L (p=>0. 05). fHLL pH (E 04 mf, FERB A S %E X (p<
0. 05). IXAALFE A3 S W58 (6 4 (0 BR A1 1% dk 2 52 0 P R 7 3 BT D AL A 4L A O R 80R 1 — S GBI R [l B
T, X FEE L, AR OGRS I REAR G b 2E A7 G SR IE L T IR S R A R R AN B
MR 500, 7 AT X H A - A AR ST e, TR Ok 4t R A e O R R SRS TR SOR AN R, — 2R 5 R
BB D RL G 0 B Ry R A RN FAR (R =0. 403) , Q7K RS A0 8E 100 4347 Ho ™ A 25 5 1 J [
AT RE N B S B AR [R] L S0 3 A 2o R b 7 A A3 2 D K B iy 32 D A AR ]

H R, 5T Fh o 2% B I - AL AR AL a0 A7 55 B O AIF 9, 2 LA op 78 X 4R G IR A7 31X R O T 2 SR 1
BT, AR D BT IR AR S5 ARG R AR AR A A BEA pH (S AT 4 4L fifE
B Z kAl pH (H AR R BOM ], g7 2ot Jr B FAL A 2 ST A, 45 i 4 M AR R AL 7 2 ) B AR
LA ROR Y. RER R SVR BRI A 58 51 AL 8 2 > 18] IR0 efv 357 300 007 65 325 o 30 LA L ot 435
R X VR f A ASE RN iR R R R R R PH S T S i e 5 A G R A R G T B Al AR B
PRI, A 38 T S0 TS8O T2 P I 457 20 % i A AR A 1) 1) I A 0k A R B i I IR TR 5 AH X4 ) 5 L B
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