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An Index of Soil Texture and its Relationship
to. some Physical Properties

by
P. KANDASWAMY

Synopsis: A numorcial index of soil toxturo:
by Whittles (1959) is testod for some Madras sous. ine
indox possossed significant statisticnl relationship with the
mechanical components and othor soil physical properties.

Introduction: Single value constants - like TField -ecapacity; Moisture
equivalent, Hygroscopic moisture ete., have been used from a'long time to
pharacterise the physical behaviour of soils. But no: suitable :single- value
measurement has been evolved to represent. the mechanieal composition of the
goil so that it may serve as an index of soil texture. '

1In 1928, Hardy proposed an index of soil texture based on determinations
of moisture content at the point of stickiness (P) and of sand content of the goil

samples using the formula; 1ndex of texture = P — .E_ . This value did not get

wide popularity due to the reasons that the sticky point is an arbitrary, value and
much subjected to personal errors.

Whittles (1959) put forward a formula by which a single value measure of
10il texture could be calculated from the ‘mechanical analysis data and this value
was designated as 'y’ value. He classified the soils into différent textural classes
based on this ¢y’ value. Roy (1960) tested the validity of this method on a large
iumber of Indian soils of different classes with wide variation of texturé and
soncluded that although the ry' wvalue overlaps in some cases, on the whole it
rives o fuir expression of the soil texture.

Durairaj (1961) studied the relationship between' different mechanical
‘ractions and proved that the estimation of coarse sand alone would be sufficient
0 give an approximation of soil texture. The relation of this index to the other
joil physical properties was not -worked out. With the object of working out
shis relationship the following study was made,

Experimental; Mechanical composition data of 30 soils was obtained and
he 'y’ value was caleulated ns outlined by Whittles (1058). Three physical
sroperties viz,, maximum water holding capacity, porespace end volume expansion
m . swelling *were estimated for - these soils: The relationskip of different
nechanical fractions and ¢y’ value with the physical properties were statistically
vorked ont and correlation coefficients obtained, "The results and’ discussion are
wresented below,

* Rocoived on 14—8—1062,
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Results:and Discussion ¢ :The range of ¥’ values Tor différent textural classes
‘are given infable I. Tt is seen ‘that the values of one class overlaps the obher,
yet there is an increase in the value of ‘y'asthe clay and-gilb content increases
and the 'y’ value decreases with increasing content of fine and coarse sand.,

Tanre I

Range of ."y' values

Textural class ; . ‘y! valus

, Tekt_urnl cloze 'y valun
Clay ! _ . C1E4 - 102 Sandy loam 0'50 — 0'79
Sandy ¢lay - 0096 — 007 Band —0'08 — 0°35
‘Sandy elay loam 002 =077 ' v
Tapre II

Correlalion cocfficiente and Regression eguntions for the rcfaﬁamhip between
meshanical fractions, ‘y" value and physical propertics

@xw Coeoficint, . cooholmt sqmtion
" Clay x Bilt 4+ -235° - P f102 y= 548 4+ 102 x
Clay x Fine sand — §458 1 — 285 y= 2760 — 265x
Clay x Coarse sand — 817 % — B3 y= 06887 — °83Tx
‘ Clay x 'y" value .+ 066 + 025 y= 28 +4 02%=x
Clay x WHC@ + 607 t + 745 v= 2666 4+ T45=x
Clay x Porospace 4 030 § +  d0d v= 4004 4+ 404x
Clay x Vol. Exp. on Swlg. £ ¢ + 742 1 + 630 = 6'02.4 -530x
Bilt = Fine sand — ‘438 f — 420 = 298 — 492x
Silt x Coarse sand — 529 § — 112 = 530 — 112 x
8ilt x 'y’ value + 468 1 + 022 y= "T164 022x
Bilt = WHC@ + 447 1 + 1'10 y= 4088 + 110 =
8ilt x Porespace , 4+ 200 + 287 y= 603 4+ “297=x
Silt x Vol. Exp. on Swlg. £ + 651 % 4+ D54 y= 150 <4 ‘Oidx
Fine sand x Coarse sand 4+ 467 + 107 y= 2349 4 107 =
Fine sand x “y' value — 751 % — ‘038 v= 103 — 038=x
Fine sand x WHCRE — 615 § — 161 = 802 — 101 =
Fine sand x Poraspace — 64T § — 683 y= 0660 — -G685ix
Fine sand x Vol. Exp. on Swig- £ - — 000} — 115 =443 — 1'lf x
Coarse sand x 'y ' value . ! — 04t — 02l = 179 — *02lx
Coarse sand x WHC@ — 887 1 . — 788 = 8’3 — '7BEx
Coarse sand x Porespace — 600t — 264 y= 041 — 264 x
Coarse sand x Vol. Exp. on Ewlg g 807 b — 018 = 488 — 0I8x
‘y! value x WHC@ + 78T + 38:81 y= 145 4 3861 x
‘v ' value x Porespace o 687 T + 1443 = 308 4 1443 x
‘y" value x Vol. Exp. on Swlg. £ 4 786 1 + 26°87 y= -2 + 2087 x
WHC® x Porespate 4 4ol F 4 398 y= 885 4+ 3%8x
WHC@ x Vol: Bxp. on Swig, £ + 800 § +  +60l y= =TT + -60l'x
Porespaco x Vol, Exp. on Swig. £ 4 832 + 832 y=-52'59 4 141 x

@= Maximum water holding capacity
t=Significant at 0.01 (p) lovel’
{=Bignificarit ot 0,001 (p):lovol

£=Volumo cxpansion on swoelling
¥ Gimenifionnt ok 005 In) lavel
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The eorrelation cocfficionts between the mechanienl fractions, the *y' value
and the physieal propertics are given in table JI. Most of the vualues are-highly
significant, Correlation between the different mechanical components revealed
that claoy and coarse sand are highly correlated (r—0-877). Such a. relationship
was found by Durairaj (1901) also who proposed that the estimation of coarse sand
alone is sufficient, to define the texture of the soil,

The correlation of 'y’ wvalue with the four mechanical fractions.showed
highly significant positive correlation with clay and negative correlation with
coarse sand and fine sand and significant positive correlation with silt. These
relationships become more significant in view.of the faet that the relationships
have been worked ouf for a pgroup of black and red soils. The correlation eo-
efficients may increase if the values are calculated for soils from a single group.
These high correlation coefficients show: that the 'y’ value can be taken as a frue
representative figure for mechanical fractions.

Regarding the relationship of <y’ value with the other physical properties
it is interesting to observe that +y’ wvalue is very significantly correlated with
moisture holding capacity, porespace and volume expansion on swelling than any
one of the mechanical fm_&t.iun_s. The different correlation co-efficients are gi‘rén
below for easy comparison,

Maximum water Volume expansion

holding capacity - Froespace on' swelling -
Clay : 697 ' 036 o742
il 44y o 290 581
Tine sand _ — 615 L — 647 - — 660
Coarse sand. ; — 687 - —509 — 807
v" value ; : E Y 697 85

The highest values are underlined

From the values it could be seen that clay is less correlated with maximum
water holding capacity and volume expansion on swelling than ¢y’ value but
the correlation is more in' the case of porespace. Similarly the correlation of
coarse sand with- volume expansion is slightly more than that with <y’ value but
less in the case of maximim water holding capacity and porespace. Therefore it
is apparent that ‘y’ value is a better criteria of texture to give an idea of the
maximum water holding capacity and volume expansion on swelling of the soils
than any one of the mechanical fraction; either clay or coarse sand.

‘y’ va]ue in soil elassification: Soil texturo has boen ' recognised as an
mmporfant property of the soil to be taken into consideration for irrigation and land
capability classification. -Hitherto only arbitrary values (Metha, 1958) have been
given to thie various textural classes and incorporated in soil rating, The ¢y’ value
being & numerical index of soil texturs, will be very useful in any soil rating
system and will give a more true picture of the texture than any other method,
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Summary & Conclusion: A stabistical treatment of the relationship of v’
value with the mechanical fractions and the physical properties was made and’
following conelusions were arrived at.

L.~ 'y’ 'value is very significantly correlated with silt.

2. "The correlation of 1y’ value with the three physical- properties viz.,
maximum water holding capacity, porespace and volume expansion on swelling
was better than the correlation given by any .one of the mechanical fractions
with these physical properties.

._Mcn!mnia;di analysis and physical properties data wsed in this paper,
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1 2 3 4 5 6 7T 8 8 10 11 12
1. Jakkarpalayam 0—5F © 735 13 168 04 145 854 037 446
2. - 6413 € 680 116 1007 97 1'54 862 731 472
8. Scthumadai 15-30 C 407 77 142 284 124 620 580 204
4, Muttampalayam 2436 C 450 34 130 380 112 538 495 278
5. Perinpodu 0—14 ©C 41'8 134 190 240 126 326 438 110
6. Sethumadai 9—15 C. 405 110 150 335 1118 609 351 271
7. Perinpodu 24-42 - C 306 ‘51 21'7T 837.111 600 634 237
8. Jakkarpalayam 13-30¢ © 880 404 08 100 141 868 o017 582
8. Muttampalayam 6—12 C 388 &1 143 41'8 105 540 542 234
10. Sethumadai 0—9 C 885 89 155 471 113 o668 558 256G
11. Romansthapuram 6—12 'C. 378 46105 381 102 271 G533 190
12. Angmalai 12-24- Q- 372 69 185 384 10T 453 446 170
13. Pullinmpatti 612 SC 31'5 42 184 450 006 562 614 248
14, Thathamuthanur 6—12 SC 302 01 205 402 089 . 473 620 192
15. Aliyarnagar (6th mile) 12-24 'BC 286 .26 167 521 088 447 51'2 181
16. Vettaikaranpudur ' 8—12 8BC %0 33 233 486 08T 423 510 104
17. Puliampatti 0—8 SCL 200 35 07 650 062 281 674 10%
18. Malayandipatnam 0—10 SBCL 207 22 242 520 077 467 406 129
10. Ramanathapuram 2436 BCL 192 12 192 004 068 456 803 172
20, Remanathapuram 0—8 8L 1000 T6 184 550 075 408 542 138
21. Sengutiaipalayam 35-02 SL 183 128 170 510 070 474 512 19]
22, Vettaikaranpudur 0—6 BL. 154 36 2000 520 004 301 428 53
23. Aliyarnagar (3rd mile) 24-36. SL 138 I'8 263 581 088 473 520 145
24. Sengutteipalayam 7—27- SL 138 47 260 665 050 634 570 307
93, ,, v- 0=7 BL 130 30 231 583 057 191 4600 180
20.. Annmalai 6—12 L 128 13¢ 168 670 068 373 454 130
27. Periapodu 14-24 SL Il'4 . BT 240 688 0G0 B26 541 225
28, Aliyarnagar (3rd mile) 0-6 8§ §1 16 283 621 035 323 411 4
29, Negomam 0—6 B 53 18 443 491 014 08 300 37
40. Vottaikaranpudur - 0—4 8 32 1'0. 2601 600 008 337 412 58

0O =Clay BC = Sandy clay SCL = Sandy cloy loam SL = Sandy lonm
5 =8and. .L = Loam,
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3. Inland rating for classification purposes ¢y’ value will be a “better
index of soil texture than arbitrary values assigned to each textural class.
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