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Table 1 Basic information of studied forestry red soi profiles
USDA 12
Profile No. Location USDA Classification Vegetation type Parent mat erial

MSJ05 22N, 11624 E Typical Paleudult
Tea oil Granite
MSJ06 ®2BN, 11613 E Typical Paleudult
Fir Quatemary red clay
MSJ08 X 12N, 11655 E Ty pical Paleudult
Horsetail pine Quatemary red clay
MSJ13 ®BN, 11657 E Typical Halpludult
Horsetail pine Siliceous sandstone
MSJ19 2’52 N, 11745 E Typical Dystrochrept
Shrub, bamboo, fir Granite
MSJ2 ®I6N, 11747 E Typical Dystrochrept Tea oil Sandy shale
PSD , LD PSD
2 , 0.04~ 2 000 Pm , LD
103 ;0 0.04~ 2 Pm s
2.1 1D LD 34 ,
LD PSD (D
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Table2 Comparison between the LD and pipdte methods in findings of PSD amalysis and texture diagnosis
Pipete method LD method Error: LD- Pipette
Sample No. Depth ( cm)
Clay Silt Sand  Tetwe  Clay Silt Sand  Textwe  Clay Silt Sand
MSJO5 2 10~ 20 46. 3 40 2 13.5 SiC 28.2 56 8 15.0 SiCL -18.1 16. 6 L5
MSJos 3 20~ 30 8.7 341 17.2 SiC 28.2 571 14.7 SiCL -20.5 2.0 -25
MSJO5 4 30~ 40 46. 2 359 17.9 C 26.4 57.0 16.6 SiL -19.8 21. 1 -13
MSJ05 5 40~ 0 41. 2 40 2 18.6 C 26.5 60 2 13.3 SiL - 14.7 20. 0 -53
MSJO5 6 50~ 60 45. 6 330 21.4 C 26. 6 60 9 12.5 SiL -19.0 27. 9 -89
MSJo5 7 60 ~ 70 3.5 405 16.0 C 25.0 60 3 14.6 SiL - 185 19. 8 - 14
MSJO5 8 80~ D 52. 4 305 17.1 SiC 26.6 56 1 17.3 SiL -25.8 25. 6 Q2
MSJo6 1 0~ 10 47. 5 456 6.9 C 2.5 64 3 7.1 SiCL -19.0 18. 7 Q2
MSJO6 2 10~ 20 8.1 46 4 5.5 C 2.8 63 7 6.5 SiCL -18.3 17. 3 L0
MSJo6 3 20~ 30 5.5 445 5.0 SiC 30.7 62 1 7.2 SiCL -19.8 17. 6 22
MSJO6 4 30~ 40 47. 4 435 9.1 26.8 66 5 6.7 SiL -20.6 .0 -24
MSJO6 5 40~ 30 9.9 38 4 11.7 26.7 66 6 6.7 SiCL -23.2 28.2 -50
MSJO6 6 50~ 60 8.3 43 6 8.1 2.6 635 7.0 SiCL - 18.7 19. 9 - 11
MSJo6 7 60~ 70 49.0 430 8.0 SiC 3.3 62 7 6.1 SiCL -17.7 9.7 -19
MSJO6 9 100 ~ 110 50. 7 44 2 5.1 C 2.5 64 4 7.1 SiCL -22.2 2.2 20
MSJo6- 10 130 ~ 140 51. 4 423 6.3 SiC 4.3 65 8 10.0 SiL -27.1 2.5 37
MSJo6- 11 160 ~ 170 50. 8 36 8 12. 4 C 2.2 62 0 9.8 SiCL -22.6 25.2 -26
MSJo§ 1 0~ 10 40. 5 41 4 18. 1 SiC 27.8 506 21.6 SiCL -12.7 9.2 35
MSJos 2 10~ 20 40. 7 433 16.0 C 25.1 506 24.3 SiL -15.6 7.3 83
MSJo8 3 20~ 30 45. 1 405 14.4 SiC 2.5 512 19.3 SiL -15.6 10. 7 49
MSJos 4 30~ 40 8.7 386 12.7 SiC 2.3 512 19.5 SiCL -19.4 12.6 68
MSJO8 6 50~ 60 53. 4 36 9 9.7 C 27.8 54 8 17.4 SiCL -25.6 17.9 77
MSJo8 7 60~ 70 50. 8 36 4 12.8 C 2.0 5217 18.3 SiCL -21.8 16. 3 55
MSJo8 8 70 ~ 8 9.7 379 12.4 SiC 2.5 51 4 20. 1 CL -21.2 13.5 77
MSJo8 9 90 ~ 100 55. 4 356 9.0 SiC 30.2 50 8 19.0 SiCL -25.2 15.2 10 0
MSJ08- 10 110 ~ 120 53.2 303 16.5 SiC 2.1 49 6 21.3 CL -24.1 19. 3 48
MSJo8- 11 130 ~ 140 4 37.6 8.0 C 2.9 523 17.8 SiCL -24.5 4.7 98
MSJ08- 12 150 ~ 160 4.9 36 4 8.7 SiC 30. 1 529 17.0 SiCL -24.8 16. 5 83
MSJ08- 13 180 ~ 200 49. 1 417 9.2 C 3L.9 515 16.6 SiCL -17.2 9.8 74
MSJ08- 14 250 ~ 300 55.9 380 6.1 SiC 3.1 535 13.3 SiCL -22.8 15.5 72
MSJ08- 15 > 300 4.0 40 1 5.9 C 30.5 54 4 15.1 SiCL -23.5 4.3 92
MSJ132 5~ 15 9.7 33 4 16.9 (0 3.6 540 12. 4 SiCL -16.1 20. 6 -45
MSJ133 25~ 3 47. 2 346 18.2 C 2.5 51 8 15.7 SiCL -14.7 17. 2 -25
MSJ13 4 50~ 60 40. 4 379 21.7 C 3.5 52 4 16.1 SiCL -89 4.5 -56
MSJ19 1 0~ 10 2.6 315 2.9 (0 2.3 48 1 26.7 SiCL -17.3 16. 6 Q8
MSJ19 3 25~ 3 40. 2 317 2.1 C 25.4 510 23.6 SiL -14.8 19.3 -45
MSJ]22 2 15~ 2 8.9 350 16. 1 SiC 36.8 522 10.9 SiCL -12.1 17. 2 -52
MS]22 3 30~ 40 8.2 36 2 15.6 C 4.9 543 10.7 SiCL -13.3 18. 1 -49
MSR2 4 55~ 65 8.5 336 17.9 SiC 37.3 495 13.2 SiCL -11L2 15.9 -47
MS)22 5 85~ 90 45. 8 322 2.0 C 33.4 522 14.5 SiCL -12.4 20. 0 -75
C: Clay,CL: Clay loam, SiC: Sily clay, Sil: Silty loam, SiCL: Silty clay loam
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Table 3 Reliability test of the models for trandormation of PSD daa obtained with the LD method
Yy =y
Modified data (% ) Emor’ = 1y’ - y1
Sample No. Depth ( cm) Modified texture
Y day Y i Y ant Clay Silt Sand
MSJOs 2 10~ 20 47.8 38 4 13. 8 1.5 1.8 03 C
MSJO5 3 20~ 30 47.9 385 13. 6 0.8 4.4 36 C
MSJO5 4 30~ 40 46.8 385 14. 8 0.6 2.6 31 C
MSJ05 5 40~ 50 47.3 399 12. 8 6.1 0.3 58 C
MSJ05 6 50~ 60 47.5 40 2 12.3 1.9 7.2 91 C
MSJo5 7 60~ 70 46.5 400 13. 6 3.0 0.5 24 C
MSJO5 8 80~ 90 46.7 38 1 15. 2 5.7 7.6 19 C
MSJ06 1 0~ 10 49. 1 41 8 9.1 1.6 3.8 22 SiC
MSJ06 2 10~ 20 49.8 415 8.7 1.7 4.9 32 SiC
MSJo6 3 20~ 30 50.1 40 8 9.1 0.4 3.7 41 SiC
MSJ06 4 30~ 40 48.4 42 8 8 8 1.0 0.7 03 SiC
MSJ06 5 40~ 50 48.3 42 8 8.8 1.6 4.4 29 SiC
MSJ06 6 0~ 60 49.6 41 4 9.0 1.3 2.2 09 SiC
MSJo6 7 60~ 70 50.5 41 1 8.5 1.5 1.9 a5 SiC
MSJ06 9 100~ 110 49.1 41 8 9.1 1.6 2.4 40 SiC
MSJ06 10 130~ 140 46.7 425 10. 8 4.7 0.2 45 SiC
MSJ06 11 160~ 170 48.6 407 10. 7 2.2 3.9 17 SiC
MSJ08 1 0~ 10 46.7 356 17.7 6.2 5.8 04 C
MSJ08 2 10~ 20 45.0 356 19. 4 4.3 7.7 34 C
MSJ08 3 20~ 30 47.8 359 16. 4 2.7 4.6 20 C
MSJ08 4 30~ 40 47.6 359 16. 5 1. 1 2.7 38 C
MSJ08 6 S0~ 60 47.3 375 15.2 6. 1 0.6 55 C
MSJ08 7 60~ 70 47.7 365 15. 8 3.1 0.1 30 C
MSJ08 8 70~ & 47.2 359 16. 9 2.5 2.0 45 C
MSJ08 9 90~ 100 48.1 357 16. 2 7.3 0.1 72 C
MSJ08 10 110~ 120 47.3 351 17. 6 5.9 4.8 11 C
MSJ08 11 130~ 140 48.2 36 4 15.5 6.2 1.2 75 C
MSJ08 12 150~ 160 48.4 36 6 15. 0 6.5 0.2 63 C
MSJ08 13 180~ 200 49.2 36 0 14. 8 0.1 5.7 56 C
MSJ08 14 230~ 300 50.3 369 12. 8 5.6 1.1 67 C
MSJ08 15 > 300 48.8 373 13. 9 5.2 2.8 80 C
MSJ132 5~ 15 50.6 371 12.2 0.9 3.7 47 C
MSJ13 3 25~ 35 49.6 36 1 14. 2 2.4 1.5 40 C
MSJ13 4 0~ 60 49.1 36 4 4.5 8.7 1.5 72 C
MSJ19 1 0~ 10 44.7 345 20. 8 2.1 3.0 51 C
MSJ19 3 25~ 35 45.3 358 18. 9 5.1 4.1 92 C
MSJ22 2 15~ 25 52.3 36 3 11. 4 3.4 1.3 47 C
MSJ22 3 30~ 40 51.5 373 11. 2 3.3 1.1 44 C
MSJ22 4 55~ 65 52.2 351 12.7 3.7 1.5 52 C
MSJ22 5 85~ 90 50.2 36 3 13.5 4.4 4.1 85 C
¥, Clay, silt and sand contents measured with the pipette method; C: Clay; SiC: Silty clay

p
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COMPARISON BETWEEN LASER DIFFRACTION AND PIPETTE METHODS
IN ANALYSES OF PSD OF CLAYEY FERRISOL

Yang Yanfang"? Li Decheng?®  Yang Jingling® Zhang Ganlin®  Zhao Yuguo® Zhao Wenjun®
g ng g ang ug )
1 Colege  Resources and Environmental Science, Naryjing Agricultwrd University , Nayin 210005, China
g ying Agr Y g
(2 State K ey Laboratory  Soil and Sust@nable Agricdture, Institute ¢ Soil Science, Chinese Academy f Sciences, Naging 210008, China)

Abstract The laser diffraction technique (LD method) has been regarded as an effective means of measuring soil particle
size distribution ( PSD) in recent years. To assess feasibility of applying the LD method to red soil high in clay fraction, soil sanr
ples wllected from various layers of 6 forestry ferrisol profiles ( clay fradion> 40% ) were analyzed using the LD and traditional
pipette methods for canparison. It was found that the LD method is more efficient and effective and capable of providing PSD irr
formation of more particle size fracions, particularly of the clay fraction (< 2 Hm), but it might “ underae” clay fraction while
“overrate” silt fraction. Significant linerrelationship was found beween the two methods in measured data of silt fraction and
sand fradion, but na of clay fraction, because it is. high in content but narrow in distribution. Modification of their models has
significantly narrow ed the difference betw een the two methods in measurement, which means the LD method can be used for PSD
analysis of clayey ferrisol. However, its measurements or PSD dada are not yet ready to be used directly in the current sedimenta
tior based triangular texture diagram to define soil texture before certain data transfomation. I is an inevitable trend for LD teclr
nique to be used widely in analyzing soil PSD in the future, thus, it is wgent and significant to conduct systematical and starr
dardized comparison studies of various typical soils, so as to improve the reliability and pradicability of the LD tednique, and
build up a new LD-based triangular texture diagram, which will further application of the LD technique in soil science.

Key words Paticle size distribution (PSD); Laser diffraction; Pipette; Ferrisol



