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under irrigated condition (Table - 2). Besides high
pod and grain yield, the protein content of seed was
25.9 per cent. It also shows an extreme tolerance to
the drought and highly suited for all cropping
system,

The morphological description of SBS 1 arg;
" Habit - bushy and erect, plant height - 73 cm,
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pigmentation (stem) - green, mean No.of branches -
4-5, leaves-trifoliate, inflorescence-axillary receme,
flower colour-light purple, pods long, flat and
green, pod length-28.5 cm, pod breadth-2.6 cm,
seeds per pod-12.6, 100-seed weight-131.6 g, days
to 50% flowering-45-50 days, days to maturity-
110-120 days.
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ADBSTRACT

Soils from two major subgroups viz., Typic Chromusterts and Typic haplustalf were
evaluated for establishing the relationship between soil structural indices such as Percentage
Aggregate Stability (AS), Structural Coefficient (SC), Mean Weight Diameter (MWD) and
Dispersion Coefficient of Silt + Clay (DCSC) and clay alone (DCC) with saturated hydraulic
conductivity, AS and SC were observed to influence Ks directly, MWD which is a measure of the
stable pore geomeiry also directly influenced Ks. DCSC and DCC were significantly negatively
eorrelated with Ks, perhaps influenced by ESP and SAR. -

Hydraulic conductivity has a positive and
highly significant correlation with soil aggregates
greater than 0.25 mm and with mean weight
diameter (Khanna et al, 1975). Sandhu and
Bhumbla (1968) recorded better correlation of
aggregates with dispersion coefficient of clay than
with clay and silt, suggesting the dominant role in
the formation of stable aggregation. These soil
structural indices are observed to vary in their
effectiveness of influence on the saturated
hydraulic conductivity. In the present study it was
taken up to evaluate the effective involvement of
some soil structural indices in shaping the hydraulic
conductivity of soils under various conditions.

MATERIALS AND METHODS

Representative soil samples numbering 13
from horizons of four soil profiles belonging to soil
subgroup, Typic Chromustert (Tesc) and 12 from
horizons of three soils profiles belonging to soil
subgroup, Typic Haplustalf (Thsf) were collected in
Kamarajar district of Tamil Nadu. Standard
analytical methods described by Dakshinamoorthy
and Gupta (1968) were employed to estimate the
dispersion coefficient of silt and clay and clay
alone, per cent aggregale stability (Structural

Coefficient), Mean Weight Diameter. Soil reaction
was determined using glass electrode and Electrical
Conductivity was determined in the 132 soil water
suspension using conductivity bridge (Piper, 1966).
Organic carbon was estimated by the wet digestion
method of Walkley and Black (1934). Saturated
hydraulic conductivity (Ks) was estimated in the
core samples (7.5 cm dia x 7.5 cm height)
following  the  method  described by
Dakshinamoorthy and Gupta (1968).

RESULTS AND DISCUSSION

The structural indices along with the relevent
soil physical properties of the subgroups are given
in Table 1. The percentage of aggregate stability
(AS) ranged from 40.01 1o 90.68 and 29.9 10 70.7
with an average ranging from 51.0 to 73.2 and 45.0
to 589 in the pedons of the subgroups, Typic
Chromustert (Tese) and Typic Haplustalf (Thsf)
respectively. As the percentage of aggregates
greater than 025 mm increased, the saturated
hydraulic conductivity (Ks) was observed 1o
increase in the soil, because the stability of
aggregales helped in the formation of stable pore
geometry which in turn aided the conduction of
water, There was a significant positive correlation
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Table 1. Physice-chemical propertics of soil horizons.
. Structural indices E;:E:::: Ks orgC. )
P.No. Horizon Depth Silt+  Clay  (cmihr) % ESP pH EC
AS 5C MWD Clay
1 2 .3 4 5 6 7 % g 10 i 12 12
L Subgrowp : Typic Chromustert (Tesc)
Profile No,l. RR.S. Amppukoitni
1, Ap 0-20 792 081 317 185 001 078 037 5.2 £.4 0.50°
2, AlZ . 20-50 894 075 157 243 002 039 028 5.5 8.4 .80
3, A1l SD-75 645 057 1.23 120 003 045 016 52 25 0.80
4. Cl  75-140 598 079 050 768 128 002 014 107 8.8 112
Profile No.2, Ammapalti ;
5. Ap  D-15 704 065 082 510 003 060 069 138 85 131
6. AI2  15-40 907 D86 051 171 006 013 045 176 8.6 1.64
7. Al 4D-90 571 049 078 353 005 0J8 D028 100 8.7 1.82
8. Cl 90-135 483 078 143 1264 244 001 020 179 8.9 1.95
Profile No.3. Vadugarpatti .
g, Ap  0-15 649 034 065 240 002 056 043 148 8.5 122
10. A2 15-60 480 076 078 278 004 027 038 175 8.6 1.36
11, Al3  60-180 400 078 076 2034 468 001 029 248 90 223
Frofile No.4. Kumaralingapuram
12. Ap  0-20 682 048 0.8 030 003 017 055 182 8.6 1.31
13. Al2  20-45 564 056 123 663 003 012, 039 194 8.6 1.72
4. A3 45-90 417 075 064 312 007 022 032 166 85 186
15. Cl 90-180 450 082 135 719 123 001 018 190 88 2.40
I Subgroup: Typic Haplustalf (Thsf)
Profile No.5. Nedungulam
16. Ap  0-18 607 043 322 185 001, 093 048 0.8 79 1.30
1. A2 18-40 S72 062 049 122 001 081 029 90 B0 150
18, B2l 40-8 299 050 120 250 LIS 013 020 102 80 1.80
19. B22t B5-150 321 089 132 012 005 010 011 130 8.0 140
Profile No.6, Thambipatti
20. Ap D-15 601 035 063 595 002 085 - 056 268 89  1.80
21. B2l 15-35 654 050 175 1375 725 048 028 296 9.1 2.20
22, B2t 35-90 600 027 202 2023 1241 017 019 321 9.1 3.00
23, B23 90-145 S02 087 Al 1762 1013 001 012 315 0 92 24D
Profile No.7, Pudupatti '
24, Ap  0-16 707 08 095 1126 55 087 060 262 90 1.30
25, B2l 16-48 506 056 144 1082 497 025 031 221 92 2.50
26, B2A 48-80 049 049 078 1482 995 012 019 226 92 270
2. B23 80-150 099 099 145 2476 1530 001 013 332 92 230

between AS and Ks (r = 0.514** in Tesc and r =
0.706%* in Thsf) (Table 2). Similar results were
reported by Bhatia and Srivastava (1982), There
was a significantly positive correlation between Ks
and organic carbon (OC) (r = 0.456* in Tcsc and 1
= 0.638** in Thsf). This was supported by a
significant negative correlation between AS and
Dispersion Coefficient of Silt and Clay (r =

0.574**) and dispersion coefficient of clay alone (r
=-0.523**) in Tesc.

The structural coefficient varied from 0.34 to
0.86 and 0.27 to 0.99 with the mean varying from
0.63 to 0.73 and 0.50 to 0.72 in the subgroup Tese
and Thsf respectively. There was negative
correlation between structural coefficient (SC) and
Ks in both the soil series,



The mean weight diameter (MWD) ranged
from 0.50 to 3.76 and from 0.49 to 3.22 with the
mean value ranging from 0.73 to 1.77 and 1.66 to
1.88 in the soil subgroups Tcsc and Thsf
respectively, The MWD, which is a statistical index
of aggregation showed a significant positive
correlation with saturated hydraulic conductivity of
r = 0.517%* and r = 0.459* in the soil subgroups
Tesc and Thsf respectively, This stable pore

geometry as indicated by MWD facilitated steady

conductivity of water through the soil.

Either silt plus clay or clay dispersion co-
efficient was reported to be due to deflocculation of
individual particles, might have been brought about
by the dispersing agents such as sodium salt as
evidenced by a significant positive correlation
between the dispersion coefficient of silt + clay
(DCSC) or clay alone (DCC) and the exchangeable
sodium percentage (ESP) or the sodium adsorption
ration (SAR). The correlation coefficient 'r' values
are furnished in Table 2. The correlation coefficient
of silt plus clay dispersion coefficient with ESP was
better than with clay alone. Further ESF and SAR
influenced the disperison coefficient positively and
significantly in both the subgroups, thus it could be
inferred that sodium salt through its dispersion
process indirectly reduced the Ks. In fact, there

was a significant negative correlation between -

DCSC and AS (r = -0.574**) in TCSC subgroup;
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Table2. Some important correlations among parameters.
a)Tvpic Chromusterts
. sC MWD DCSC DCC ESP Ks
Percentage Aggregate Stability (AS) -0.016 0.357 -0.574%= -0.523%% 0.568%* 0.511%
Structural Coefficient (SC) 0.287 0,327 0.358 0.090 -0.272
Mean Weight Diameter (MWD) -0.154 -0.125 0464 0.517*
Dispersion Cocfficient of Silt + Clay (DCSC) 0.958" 0.568** -0.535
Dispersion Coefiicient of Clay (DCC) 0.532% .535%
- Ex.Sodium percentage (ESP) -0.631**
b)Typic Haplustalf
Percentage Aggregate Stability (AS) -0.333 D723% (180 0.236 0.344 0.706%*
Structural Coefficient (SC) 0.403 0.186 0.369 0.122 0,333
Mean Weight Diameter (MWD) 0,429 -0.333 -0.425 -0,459*
Dispersion Coefficient of Silt+ Clay (DCSC) 0.851" 0.896"* -0.461
Dispersion Coefficient of Clay (PCC) DELL** -0.389
Ex.Sodium percentage (ESF) -0.252
=Significant at 5% Jevel **Bignificant at 1% Jevel

and r = -0.480% in Thsf subgroup). In the present
investigation there was a significant negative
correlation between DCSC and Ks (r = -0.540% in
Tese; and r = -0.593* in Thsf). The dispersion
coefficient of clay (DCC) was negatively and
significantly related in subgroups Tesc (r =
0,541*) and Thsf {i' =-0.579*). Gupta and Narain
(1971) also obtained similar results.
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