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LONG TERM EFFECT OF GRADED DOSES OF FERTILIZERS AND MANURES
ON SOIL PHYSICAL CONDITIONS,

S MAHIMAIRAJA® J. HELKIASH®™ and A, GOPALSWAMY##¥,

Long term application of graded doses of NFK fenilizers did not have. signi-
ficant influenco on bulk density and porespace, but signilicantly influenced - thie
hydraulic conductivity and to some extent the soil aocgrogate  parameters.  The
combined spplication of inoroanic fertilizers with organic manwies viz,, EYI"'a"l‘i'mnr'ﬂ-
ved the physical condition of soil by increasing the hydraulic conductivity, poio-
sity and aggregation dand ieducing the bulkdensity ol soils, The improvement in Physical
cendition of soil due to the combined application of inorganic fertliizors-ard organic
manuros was rallected in the highest yield of grain and straw,

Continuous application of graded
doses of fertilizers and manures brings
many beneficial and harmful eifects in
physical, chemical and biological proper-
lies of soil The crop performance under
lony term fertilization was studied exten-
sively through the field experiments.
The changes in soil physical properties
due to long term application of ferti-
lizers and manures were reportad from
few investigation. Therefore the present
investigation was initiated to study the
changes in soil physical properties due
to long term effect of graded doses of
fertilizers with and without combination
of organic manures.

MATERIAL AND METHODS:

"The long term fertilizer experiment
(LTFE) (started during (1972) and new
permanent manurial expreimeht {_NF'ME}
(started during 1925) which are unde;
progress‘in the Department of soil scien-
ce and agricultural chemistry, TNAU
Coimbatore were utiii_zéd-.iur this study.

The LTFE consists of ten treatments
replicated four times in a randomised
block design and the treatment details
are as follows: -

Ty — 60, optimum NPK + herbicide + plant protaction chemicals (PPc)
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Te = 100% optimum NPK + handweeding + PPc.
optimum NPK + herbicides + ZnSo, (25kg/ha) + PPe

Te — 1009%
Te — 100%,
Ty — 100%
Te — 100%,

optimum NP 4 herbicide + PPgc,
Optimum N +

"0 "
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Optimum NPK 4 herbicides + PPC + FYM (10t/ha)

Ty — 100% Optimum NPK + weeding + PPC (S, free).

Tis — Unmanured control.

Dose of NPK: 135 : 67.5 : 35kg N,P,0; and K.0/ha

{maize)

The -experimental soil is grouped under
peelamedu  series of typic  vertisol
according to the USDA soil taxonomic
classification.

The NPME comprises of ten
treatments replicated four times in a
randomised block design and the details
of the treatments are as follows.

T —_ Control .

Ty — N glone

Te —_ N + K

T, w— N+ P

% — N+P+K

Te - P+ K

T =— Kalone

Te. = P alone

Te —  Cattle manure residue
Tie =—  Cattlemanure (10t/ha)
Dose of NPK : 90 : 45 : 22,6 Kg NI,PyOs and

kso/ha (Sorghum)

After the harvest of 27th crop of
maize (var co 11) under LTFE and 96th
crop of sorghum (Var. TNS 27) from
NPME, surface core soil samples (un-
disturbed) were collected as per the
standardised procedure. The soil samples
were analysed for bulk density, hydraulic
conductivily, porespaces and aggregate
parameters as per the procedure given
by Dakshinamoorthy and Gupta (1980).

RESULTS AND DISCUSSION:

(/) Long term{fertilizer experiment:
The results of the statistical analyses
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showed that continuous application of
different levels of fertilizers did not
have significant influence on the bulk
density of soil, althouh in some of
the treatments there was a reduction
in bulk-density when compared to
control (Table 1). The plots receiving
10 of FYM/ha recorded the B.D of
1.32g/ce which was found.to be reduced
when compared to control (1.35) As
the levels of NPK fertilizers increased
from 50 percent to 160 per cent, there
was a tendency to increase in B.D
(from 1.30 to 1.33 gfcc) which might
be due to deterioration of structure of
the soil by nitrogenous fertilizer (Biswas
et al 1971. and Prasad et a/, 1983),
Similar results were also observed by
Prasad and Singh (1980). Due to the
incorporation and subsequent decompo-
sition of organic matterin the soil, the
FYM sapplied plot recorded lower
B.D than control (Manickam and
Venkataraman 1972),

There was a significant increase in

'hydraulic conductivity due to cotinuous

application of inorganic fertilizers and
manures. The combination of 100 per
cent optimum NPK and 10 tonnes of
farm yard manure recorded the highest
value of hydraulic conductivity (2.90
cm/hr) that might be due to incorpo-
ration of organic matter and subsequent
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Yable: 1 Physica! properties of soll after 27th ciop of Maize (Var. Cém)*u@:de[ Lonqmm
{ertilizor oxperiment,

(Mean of 4 u’plicatiorié]

 Capillary.” ¥ "Non i

Bulk Hydraulic Total _ P '
Properties density  conductivity poro- porosity (%) capillsry
Treatments (g/ce) (cm/hr). sity(%) * Porosity
%"
T, 50% Opt. NPK+W+PPC 1.30 0.51 48.94 A2.41 653
T, 100% Opt. NPK+W+PPC 1.31 0.65 - 48.71 43.12 5.69
T, 150%, Opt. NPK+W-PPC 1.33 _0.63 49.77 42.08 7,68
T, 1009, Opt. NPK+W+PPC 1.38 0.83 5033 4282 7.68
T 100% Opt. NPK+HW4PPC 1.40 0.74 48.28 4327 4,91
Ts 100% Opt. NPK+W+PPC +MN 1.26 0.59 49.75 4411 5.64
T, 100% Opt. NPK+W 4+ PPC 133 0.72 46.32 41,36 4,98
T, 1009 Opt. NPK + W +PPC+FYM 1.32 . 2.90 51,63 43.29 8.24
T: 100% Opt. NPK+W+PPC + (5. free) 1.39 0,25 50.10 . 42,70 7.40
T:» Unmanured control 1.35 0.17 44.68 40,15 6.25
SED NS 0389 NS NS NS
CD (at 5%) 0.799

increase in porosity of soil. This result
was in confirmity with the findings of
Biswas ot. 2/., (1970) and Prasad and

Singh (1980).

Various fertilizer treatments - had
no significant influence on porespace
of soil: but again the plots applied
with 100 per cent optimum NPK plus
FYM (10t/ha) had registered numeri=
cally higher values of total porosity
(51.59%,) and non - capillary porosity
(8.24%,) due to the addition of organic
matter. Similar result was reported by
Sinha et. al., (1980). But it was contra-
dicted to the findings of Prasad and
Singh (1980) who obtained significant
effect on porespaces by long term
fertilization. Over the years the continuous
application of fertilizer and manure had
not changed the total porosity considere-
bly but their influence was observed
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on noncapillary and capillary porespace
as it was observed ‘that the -non
capillary porespace decreased and the
capillary porosity increased.

The structural Indices viz. stability
index, mean weight diameter and struc-
ural coefficient were significantly in-
fluenced by the different doses of
fertilizer (Table 2) as a result of
improvement in soil aggregation. Though
the aggregate stability was not changed
considerably, it was observed that FYM
application had increased the stability
of aggregate due to incorporation and
subsequent decompositien of organic
matter (Prasad and Singh 1980, and
Bhatia and Shukla, 1982). There was
not much - fluctuation in structural
parameters due to continuous application
of fertilizers over the years in all the
treatments except' farm yard manure
applied plot.



LONG TERM FERTILZATION ON SOIL PHYSICAL PROPERTIES

-June, 19863,

L'6gEL §'899 £oL'0 LZL'o ez'L 1 (%5 1e) ao
6'za3 1'9z% 0800 1650 SN T9E a3s
¥69E o'oolL 14570 LESO ) a8°Ls sEob jouoa peinuewun — L
05tz 0'888Y BOS'O S0S°0 L6'98 PL'08 (001 *S) +add+ M+ NdN o %001 — &L
GL0EL 0°'00ES 0ES'D LL9°0 Z6'69 S9'26 WAL + 2dd+M I WaN + 1D Y6001 — sl
glig 0'88¥1 68¥'0 689'0 YE'ED ze'ay _ 0dd+ m+N "1do Y001 — AL
9ggLL 0'SLYY 0ge0 9650 0'29 LGS 2dd+ M+MdH "0 Teo0l — "L
B880EL 0’0008 YES'O 0zZg'o oL'08 £0'ES N+ 2dd +M+3dN 140 5600l — 'L
000ZL n.mn.m.w 6250 €69°0 00°L9 aL'zTs Ddd+MH+AIN 1dD Yool = 'L
00EEL 0'009¥ oF¥'o #89°0 Y165 S8'EY Odd + M+NdN "1d0 %081 — ¢4
9g1zl ' 0'006Y¥ ¥S¥°0 oLgn LE'D9 Ly 'GP < Odd+MTadN "190 Y000 — EL
0111 o'sLly SL¥'D £89'0 oL'Eq 9E'LY Jdd + M+ NdN 190 (%408 — 11
ey /634) ,

pleiA (sy/B%) ueojjjecs [wwji Jslswe|q (%) Alygels Hopu) slupiuiesl)

Mg PietA Wielg  © mINlonNS IUDiepn ueay eiebeibty Milawis

uopwa)idel ¥ h_..u_ urg i

34171 Iepun ezjo jo dola YI4Z 190 SEDpU| (EINIDAAS T ejqel

343



[T

“AVol. ;74 Noie,

o

MAHIMAIRAJA, ot al

Gieft SN as
88L'0 SN a3s
§5'g zia ma...m.._... | 80'L I T 'L 12 W — "L
w_,.m. [A%:] EF'9 Gl LE'Y .:.; - gi'L Lo LL*L A aND — €L _
6lL'e 86'C 0z'E " LB'L yo'y  BTL EZ'L el rd Coek d—"rlL
1E°Z oLe 6E'L 69T Syl B2L - 9TL Ze'l az'lL . LE'L W— 4L
vE'L 60°L a0t 08°L le'2  BEZL iz’ LE'L "82'h BT'L MNd =1
Lre L'l 0z'v oL 19 1L LT7L gzt Zz'L £Z°L NN — "L
Lz stz 8o sz z6v  LEL per 0gL zen e an—"4
gL EP'Z oz'L ELE go'L 9zl £T°L vzl 0E’L BT AN — 'L
¥o'L LE'Y vZ'e ZV'E g8'L 8Tl 6Z°L (Al SE'L Ll N =L
6E'L LS’ z8t 89°L 810  SE'L SE'L 621 9g'L BEL jonuod 1
8650p MEl GS0pP p|Q 8s0p maep a&sop PO B850p Map  esop PIO osop mapl 8so0p PIO EmE_mm.:._.
ueay uesy
sales weksapn saies Uiaises saues walsap s8liag E158] uopest|day

(syfen) Anananpuos s nespAH  (Q) (00/6) Ausuep xing (e)

Juswiledy e jeunuUEW JusuBulEsd . Mep lepun wnybiog jo doio Yigg jo 1sahiey all 1age jlos jo sajuedoid (EDiSAUd £ © ejgel

344



LONG TERM FERTILIZATION ON SOIL PHYSICAL PROPERTIES

June, 1986]

ad

SN SN SN a3s
8L 1971 604 SOLL €S0Z ¢£L'BE 8T'EY 69'9v . 66:vE €6'6Z PS'IG - 6885 BL'ES P09y 9P0S wd —""i
EV'EL 8ZPL OL'B EG5'LL OR'6L S0'8E L9BE BY¥'vy - £0'8E £O'LE BYLS mNJNw. 89°Z& 8S'6¢ €808 HND — &L
60°LL 049°0L 0S'OL Lv'8 T6'¥L BZLE EB'9E YG'Zy LL'8E EO'LE BE'8Y EELY v8'€S VvZ'LYr SG6°9Y d —#
68°0L O9E'WL 9v'L 8’8 0BTV ¥9'8E LG'LE L8OV 09'LE $0ZE ne..m# €6°'le EEVYS 0S8y VeV b | .| 1 8
L6l €L'vl 9g°L 996 6861 9i°LE OC°LE 2ZE'9¥ E0'8E LO'LZ LO'OS €6l BI'ES 69°Ly 96'9Y A —FL
EL'pL g'vi wm.m. S1'6L TS'6L 10'BE 988E (89y 9TLZ. EO'LE vL'08 ¢v0'ES 9S00S5 vy 690§ .sz — 'L
"EB'EL  ELLL _. S0y Ze'8L LZ'ol NN.mm‘ ZE'CE - 98'GY 9L'0E S6'LE SI'6Y SP6Y LE6'BY BO'GY OL'SH dN  — '}
OLvL vO'vL B8ZL 6L'ZZ 6Z'SL TBVE GO'OE GE9r €0'GZ 9G°IE TE'6Y 6005 L8'ES VTLY L8'9v AN — %L
6L'GL TE'BL 09'v 8Y'ET 9EVL 06'vE t—.wn 99 vy LOLZ €L'SE B0'08 9v'0§ 9QZ'EY €50 BO0OS N =~
8E'El  90°6L 41§ €671 9.9F BYSE SE'LE By LLVE QB'LE 906y LO'LS BE'BY PZ'LY Z9'BP jonuoy — g
BSOp @SOp @sop  esop esUp  esop  #sOp . esOp 6SOp  esop ~ esop eso0p '
MeN PlO MIN PIO meN | PIO MmN Plo MenN PIO  MeN P10 -~
‘uesy ’ uuap ueap ueulesl]
Sa1as _ seuas | sales selas . sollus s01as
WIBISOM “uleisey uIBIse M uisisey wisisopl wipIse3 .
(%) Ansoiog Aejpden uopy (%) Alisoiogd Aseppden (%) Ausotod g0} uonesidoy

dolo Yigg Jeyje |10s Jo seoedspiod Juedlegd ¢ BjqeL

345



13 No. 8.

Vel

MAHIM P.IH#}T!A af, al.

wooe e'gzy SUL v9'9 (%9) 12 an)
88t 160Z. SN SN Lre. oTE
0'SLPa . "0 .m._...m.w. W ogsol £p80 10 . 0€s 2890 . 2ag0 6 9L 0'8g BINUERY. Py — 'L
o'szos 0SME T EPRO 985°0 9'z8 £v9 £85'0: ©  ZLLD 6'08 £'89 ‘enpisey-einuey
‘ ene) — &L
0°0sZt 0'0861 6050 6980 6'£9° B0, 690 zZ6'0 0'zL 6'9t d—1TL
0 9L9E 0°06L1 £LG°0 EpL0  TLL €'LS  5Gv'0 LLL'O g8'19 g'sy A—tL
0'QE0t SZYEZ LES'0 LZL0 9°L9 LEs . L0 1E8°0 g'€q. iy Nd =L
00588 0°0682 LES0 e8Lo | &'zt L'z -6T90 G160 e'LL §'Zg NN = 5L
0’0089t 0°0Z8Z 661°0 GLLO 6.9 - B6Y 2840 869°0 'L '8t dN — 'L
00elL¥ 0°0EYZ 108'0 8860 'LL - L1os- Y640 6LS'0 - LiL 76y AN =1L
0'0SZ¥ 0'SELT Sat'o v09°0 $'69 o8y LSt'0 ‘E6O'0- 089 L'sy N— L
0'SLEE 0'SELL Liv'0 9190 799 'Ly B6E0 19L0 69 6'6E fonuoy — 11
(wu) (%) (wuw) (%)
(eusBy)  (ey/By) luaial) Jejewelp  <|qels. lugjoljje 1lawW Al sjuawneal)
pleth mens  plEid wels ja-oo Bt wyBlepy o1e8 ®apu| =00 |ein -plp WG -Qelg &l xepu]
uea |y ueea py -manils  ueaywy  -aBBy  ALjigEIS  -1onng -19pn ueapy -eBeiBBy  AllIgels uopeardey

sallas uielsapn

salas walsey

wnyBios jo dolo Yl 9 O 1saniey eyl Jejje |los Jo siejeweled elcboibby

‘g B|qe)

346



June, 1986]

(ii) Newpermanﬁnt manunsf expen -
ment:

Under NPME, the results, revealed
that the different treatments significantly
influenced the hydraulic conductivity,
but their .influence on bulk density was
found to, be not significant (Table3a &b)
The highest values of hydraulic conducti.
vity (5.58 cm/hr) and the lowest values
of bulk density (1.19g/cc) were observed
in tI]e plots receiving .cattle manure
and cattle manure residue due to the
da::l:ﬂmpositinn of cattle manures in the
s0ll.

“With regard to porespaces, though

tham was difference between treatments, .

the treatment effect on porespace was
not statistically significant. The addition
of - cattlemanures "and cattle manure
residues.registered the highest percen-
tage of porespaces. 'Comparing two

senes, the western series'which received.

a nammon basal dose of 2 tonnes of
FYM per ~ hectare = recorded higher
porosities- than Eastern series due 1o
the incorporation and decomposition
of organic matter in ‘the soil. (Khanna
et al 1975).

The stability index and . aggregate-

stability were significantly influenced due
to continuous application of fertilizers
and manures : Whereas the mean weight
diameter.and structural coefficient were
not affected significantly (Table 5). The
application  of cattle = manures and
cattlemanure residue improved the soil
aggregation.as it could be seen from
the _significant .. increase- in stability
index-and stability of aggregates. Similar
result was reported by Prasad et al
(1983) The agrain. and straw Yyield of
sorghum showed that the organic manure
alone-applied plot- recorded the yield
which was on par with the vyield
sbtained by the application of NPK
‘ertilizers, due to increase.in hydraulic
sonductivity, porespace, reduction in
sulk density and further improvement
n soil aggregation,

LONG TERM FERTILIZATION ON SOIL PHYSICAL PROPERTIES,
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