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JABSTRACT

Anal ysis of soil from the prm'nun:nt manurial plots of Tamil Nadu Agricaltural Unviersity
. farm at Coimbatore revealed that the clay content had a positive influcnce on ‘waler holdinig capacity
and totdl pore space of soil and a negative influence’ with Tespect to hydraulic conductivity:
Continuous application of cattle manure for 84 years recorded higher values for all the physical

properties evaluated,
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Fertilizer application is an indispensable and
integral part of . modern crop production.
Continuous apphcauun of manures and fertilizers is

bound to influence. the soil physical and chemical
proeprties. Hence, the present study was undertaken

in longterm experiments 10 évaluate the effect of

longterm fertilization on soil physical proeprties
and the results are presented in this paper. '

MATERIALS AND METHODS

Soil samples were collected from the new and .

old permanent manurial plots at the Tamil Nadu
Agricultural Unnrcrs:ty farm, Cnlmbatum o study
the effect of longterm fertiliztion on some physical
properties of soils. The Old Permanent Manurial
experiment (OPM) was started in the year 1909 and

it is under rainfed condition. The New Permancnt

" Manuarial experiment (NPM) started in the yea

1985 is under irrigated condition. Each experiment
has 10 treatments. The treatments being tried in

" both the expcnmcnls are (1) control (2} N, (3) NK.

(4} NP, (5) NPK, (6) PK, (7) K, (8) P. (9) caule
manure and (10) cattle manure residue. Treatments
9 and 10 will receive cattle manure in alternative
seasons i.e. CM plot will be the CMR plot in the
succeed:ng season and vice versa. N, P, K are being

Tablel. Feriilizer doses
- N P03 Ka0 FYM
............ Kt ha! creeenee . 4B
Cotton 60,00 20,00 10.00 10.00
Sorghum 90,00 3375 2225 1000
 Cowpea 25.00 ©OA0UDD 1000 XL

Table2, Effect of treatments on clay () content
" OPM Depth (cm) NPM Eastern Series Depth (cin) NPA Western Series Depth {em)
T 1530 3045 0:S 530 3045 015 l5a0 3045
Control 2] 83 25.85 28.45 3375 32.50 26,00 .50 375 4328
Nitrogen 22.90 2505 0,85 3352 LINED 29,25 32,60 378 380
Mitrogen & _ .
Potassium 2] .58 2785 30.23 EINE 2945 24.00 3348 a0 8d AT
Nitrogen &
Phosphorus 22,64 2425 2434 29.80 29.20 238 3158 75 .20
Nitrogen, ’ '
Phesphoms &
Potassium 20.93 ey 2566 0 2954 29.85 2274 3180 HILRT 4].50
Phisphorus & ' )
Potassium 24.36 2809 2677 2925 2623 2187 3175 2345 IAS
Potasium 40 2937 30.04 28.64 2537 .34 1250 26 48 36,040
" Phosphorss 2076 (2652 . 2146 28.54 28.10 M0.15 475 19,78 »
Cattle manure 22,74 EV B 1375 2630 3125 19.85 15.5 1845 1K1
Cattle manure
residue 22 68 2875 3135 2756 3245 M98 357 Ju, 34 B
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Table 5, Eifeet of treatments on waler hioliding eapacity 5 (OFM & NI'M)

NPM Wesiern Serics Depth fem)

OPM Diepth (em) MNPM Enstern Series Depth (ein)
Treatments —27 |5-30 M35 0-15 15-30 3045 0-15 15-30 3045
Contml 428 509 SR 643 G20 b0 ik} fij.4 G55
Nitragen 46.5 538 50.7 G2.9° 618 597 2.9 633 65
Mitrapen &
Patassiiom 458 40 8 51.3 a0 595 4.0 f3.0 &I’!.H A
Mitrogen,
Ptaassivim & :
Mhesphorus 535 533 543 593 549 52.1 frd.) A4R.3 T
Phosphorus & ' . :
Potssginm 50.2 574 584 8.6 564 . 49.9 510 5.9 GilE
Patassium S 554 56.4 58.2 543 47.5 598 36.5 1.9
Phosphorus 45.5 54.9 59.6 56.5 51.3 46.9 fd.6 4590 47.5
Cattle manure 524 53,8 54.9 59.0 620 444 63,7 418 EUE
Cattle manure :
residue 597 62.5 60.6 SE.5 62,3 45.0 f.0) 44.9 . 35.5

S.Ed D SEd CD SEd Ch

Diepth (D) 0129 0.236. 0126 . .265 0016 0243
Treatment (T) 0.272 0,236 0.230 N484 D21l <0444
DXT 0.409 0.859 0.399 0.830 0.366 0769

applied through urca, SSP and MOP respectively.
In the NPM, the treatments are repeated in (wo
series namely eastern and weslern series. A basal
dose of FYM a1 2000 kg ha! is applied to all but
CMR plot in the western series as the mitial soil

fertility was lower in this than that of the eastern -

series,

The rate of fertilizers and manrues being
applicd is furnished in Table 1. Cotton followed by
sorghum 1s the cropping sequence in OPM while in
NPM colton - cowpea is the rotation followed.
Tahle d,

The core cutter soi samples were collected
lrom the cxperimental plots at the rate of 3 samples
per treatment from 3 depths vz, 0-15. 15-30 and
30-45 cm during 1993, Waterholding capacity,
total pore space and hydraulic conductivity were
determined as per the routine methods.

RESULTS AND DISCUSSION

In the OPM plots, higher water holding
capacity was observed in the 15-30 and 30-45 ¢m

layers as compared to the surface soils. This was

Effect of treatments on Total Porocity % (OPM & NPM)

. OFM Depth (em) NPM Ensta:m. Series Depth {em) NPM Western Series Depth (cm)
: 015 15-30 30-45 0-15 15-30 .45 0-15 [5-30 )-45
Contral 56.8 60,0 62.5 590 58.3 55.3 520 629 648
Mitrogen 580 ‘599 B8 57.0 6.2 550 547 618 _ G238
Mitrogen & . . i ,
Potassiuin 56.7 H2.0 634 56.5 550 530 562 574 500
Mitrogen & ' .
Phosphorus 515 35.1 589 ~550 5432 525 556 564 948
Mitrogen,
Phosphorus .
& Patassiom 569 574 59.0 55.8 . 55.0 516 56.9 s0.1 63.7
Phosphorus & . '
Patasstum 603 623 9.6 55.2 539 508 334 53.7 68
Patassium 59.1 62.9 62.0 54.9 528 40.0 54.5 9.3 619
Phosphoros RIiRY 60.8 66 54.0 54.9 487 6. 46.7 533
Cattle manure 57,2 638 642 37 57.5 44.9 B3 47.0 4.2
Catile manure : ) ’ ) )
residue 58.6 623 604 50,0 5T 497 614 50.3 55.2
S.Ed cp - SEd cn S.Ed €D '
Depth (1) 0.116 0247 0.024 0.261 0.404 0.848
Treatiment Ty 0215 0.452 0.261 0226 0,737 01550
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Tables. Effect of tréatments on hydraulic conductivity (em he'')

S _ OPM Depth {cm) : NPM Eastern Series Depth (om) MPM Western Series Depth (cm)
0-15 15-30 30-45 0-15 15-30 3045 0115 15-30 45
Control 10.5 79 ' 66 55 " 68 119 93 48 37
‘Nitrogen ‘99 g2 55 62 712 0.4 gy 34 47
Mitrogen & -
Potassium 10.9 6.5 5.5 73 84 15.6 8.3 92 9,1
Nitrogen & ' '
Phosphorus 10 12.6 8.98 9.5 10.8 16,5 79 9.5 62
Nitrogen, !
Phosphorus™ . . '
& Potassivm 125 9.9 05 0.4 110 179 7.1 21.9 37
Phosphorus & _ ' '
Patassium 74 67 8.1 10.9 11.5 18,9 9.1 19.2 6.4
Potassium 8.4 59 5.1 1.3 14.9 19.5 5.8 125 5.8
Phosphorus 180 8.4 10.8 12.9 12.3 230 6.7 239 178
Cattle manure 9.8 43 41 103 7.4 242 6.1 245 164
Cattle monure - ' .
residue 102 6.6 A8 11.3 . 64 }0 . 59, . 136 142
o S.Ed CcD S.Ed cD S.Ed ch
Depth(D) - 0.129 0.272 0.126 0.265 016 01.243
Treatment (T) 0236 0.496 0.230 0.484 0211 0.444
DXT 0,409 0.859 0.399 0830 0.366 0.769

due to the increase in clay content (Table 2) with
depth.- Besides, the organic carbon content, also
exhibited an increasing trend with depth and this
could be another reason for increased value in the
subsurface layers as reported by several workers
(Prasad et al, 1983 ; Parameswar ¢/ al, 1989 ;
Suresh Lal and Mathur, 1989). The total porosity of
soils exhibited a similar trend. (Tables 3 and 4).

A higher water holding capacity and. total
porosity of soils.in the 30-45 cm layer of the
western and 15-30 cm layér of the weslern series
was observed due to higher clay content than in the
surface layer. (Table' 2). Among the lreatmens,
cattie manure plots recorded higher values in both
CPM and western series of NPM whereas lower
values in the case of castern series due to lower
clay content (Table 2),

Hydraulic Conductivity

The hydraulic conductivity was lower in both
NPM and OPM plots wherever the clay content was
higher (Table 5). For instance, in the case of OPM,

the clay content increased with depth and hence. a

decrease in the hydraulic conductivity with depth.
was further strengthened by the fact in NPM the
clay confent was higher in the cattle manure
ircatment (35.75%) of western serics and the
contro) plot of eastern serics (33.75%) and due

this reason, the hydraulic conductivity was lower in
these treatments.

In both the experiments continuous application
of phosphorus recorded higher  hydraulic
conductivity. This could be due to the [act that
phosphorus improves soil structure (Muthuvel.
1973) by better granulation which would nawrally
improve the hydraulic conductivity of the soil.
However, in the western series of NPM such effect
wis absent under the P treatment. This was because

. of the relatively higher clay content in this treatment

which recorded a 4 per cent (Muthuvel, 1973)
increase in clay content as compared Lo control
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