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" ABSTRACT

The forms and mngmludc of Icncl'ung loss of W under. iI!ITcrenl sources and levels of N j in
the thres major wetland rice soils of Cauvery delta were studied. Ll,ght textured Madukkur series
registercd higher leaching loss of N under all N sources, than the heavy textured Kalalthur and
Padugai series soils, Out of the total leaching loss, ‘about 11 per cent was in the form of NHz-N, 77
per cent as NO3s-N, Among the N sources i ed, application of USG recorded the highest leaching loss
of N irrespective of the soil studied. Use of coated fertilizers as well as ammonium chloride was
found very much cffective in reducing the leaching loss of N in the light textured Madukkur series
compared to their performance in heavy textured soils,

KEY WORDS;

: '.I’he'nilmgann-us fertilizers when applied to soil
‘'undergo  several  transformations such  as
ammonification, nitrification and- denitrification
depending upon the soil conditions, type of

. fertilizer used and its method of application etc.,
during which the losses of applied N occur in

. different ways. One among the various pathways of

N losses in wetland rice soils is the leaching loss of

N. Presence of standing water. under lowland
conditions during the growing period of rice Crop
might cause substantial leaching loss of nitrogent
due to downward percolation of waler influenced
- by.soil type and land preparation (Qwens, 1960 ;
Sanchez, 1973 ; Reddy er al, 1980). Further, the
leaching loss may ‘be in the form of cither NH2-N,
NHs-N or NO3-N depending upon the source-of N
used and the (ransformation reactions . that are
taking place in the soil. With a view to elucidate

information on the. forms and magnitude of the .

Jeaching loss of N in the major rice growing soils of
Cativery delta, the rice howl of Tamil Nadu, a pot
. culture experiment was conducted using different
sources and levels of N, the results of which are
presented in this paper.

MhTERIALS AND METHODS

A pot.culture experiment was conducted with -

three major rice growing soil serics of Cauvery
detal zone of Tamil Nadu and different sources and
. levelsof applied N as given below ;

Soils ¢ i, Madukkur series (Mdk)

Leaching loss, N forms, N'sourcés; soils

ii: Kalathur series (KIt)
i, Padugai series (Pdg)
Sourcesof N : i'. Prilled urea (PU)
1. Ammonium chloride {ﬁ(;}.
_ iil. Neem cake coated urea IENCﬂ}
iv. Coal tar coated urea (CTU)
v. Lac cunled_ure'lar{LﬂU'}
vi. Urea supergranule _{U.SG}
0,046,092 and'1.38 g N por”

(equvalent tu 0,51, 102 and
153kg N ha h

Levels of N ¢

_ "Tre.atmurit combinations : 19 {vnth smgIt'
control) ‘in each soil series, repImatcd twice in
factorial randomised block desigr. '

'Ihe_prcp_eriias of the soils used in the: pot
culiure study are presented in Table 1. Twenty kg.

~of air dried, powdered soils  were filled- in

convergent -type, inside wax coated cement pots -

with dimensions 30 x 30 em in the upper side and

25 x 25 cm al the bottom, with depth of 30-cm. The
bottom of the cement pot was provided with a

. single hole (1 cm dia) in which a glass tube of 5.cm

length was fixed with cement paste. The outlet of

‘the glass tube was attached ‘with .a rubber tube of’ 8
* cm. length al the'end of ‘which a screw cock was

provided, Polythene cuntamarsl of 500 ml capacity
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Tablel. Characteristies of the soils used in the study
Characienstics Madukkur series Kalathur series Padugal series
Taxanomical class Udic Haplustalf Entic Chromusten Typic Ustifluvent
Texturad class i Sandy loam Sandy loam Sandy clay laom
Apparcat sp. gravity . ) '
Mg i) 145 1.26 118
Mik, warer holding 226 3l 31312
capacity (%)
Total pore space (%) 412 0.7 516
Hydraulic conductivity '
(emhey 547 395 3.66
pH(1:2) 7.2 7.3 7.0
EC(dsm™") 0.28 0.19 0.25
Cirganic carbon (56) .66 n.70 078 -
ch: NH4-N (ppm) 218 28.0 266
ch. NOa-M {ppin) 0.56 0.63 .70
“ation exch. capacity 0.8 286 ins

zmal (P kg™

ere fixed below the outlet tube for the collection
of leachate samples.

The soil in the pots were puddled repeatedly

and allowed to setle for one week with. standing -

water of 5 cm. Al planting, recommended quantity
of Pa0s and K20 in_' the form of super plmsphaté
and muriate of potash respectively were added and
mixed well with the soil. Nitrogen was applied by
surface incorporation in three splits viz., 50% at
planting, 25% 4t tillering and 25% at pancile
initiation for the N sources other than USG, while
in USG, it was-point placed at 8 - 10 cm soil depth
using 0.5 and 1 g size granules at the centre of the
four kills.in two splits viz., 50% at planting and
30% at panicle initiation. About 5 cm of standing
water was maintained lhmughnu[ the crop growth
period.

Leachate samples were collected in the
polythene bottles attached at the bottom of the pots,
daily at the rate of 500 ml per day from each pot for
10 days al each time of fertilizer application, by
suitably adjusting the screw cock. The samples
were transferred 1o narrow mouth polythene bottles
-ontaining few drops of 50 ppm phenyl mercuric
scetate (PMAY) solution and taken for analysis. The
samples were. analysed for urea-N (NH2-Nj hy
:olorimerry, ammonium-N  (NH4-N) by steam
fistillation with ignited MgQ and nitrate-N (NO3 ~
N) by colorimetry using chromotropic scid. From
“he contents of the different forms of N and the
volume of leachate collected, the quantum of
aching loss of N was worked oul. The total loss of

N for the 10 days period during the respective
phases of observation under. different sources and

levels of N ‘in- the three soils was statistically

analysed and the results are presented and

- discussed hereunder,
" RESULTS AND DISCUSSION

. | Leaching loss of Urea-N -

The .urea nitrogen {NH-»N} content of the
leachate ranged from 0.09 1o 9.66 Ppm in
Madukkur series and 099 and 5.44 ppm in
Kalathur and Padugai series under different sources

- and.levels of N tried. The mean value of NH2-N

content was the highest (2.22 ppm) on the very next
day of basal application as well as top dressings of
N in Madukkur series whereas it was on the second

~or third day after fertilization (DAF) in the case of :

the other soils (Fig. 1). Relatively a higher NH2-N
content was obscerved in the leachate from the basal
applied fertilizers over the top dressings.

The NH2-N was detected in the leachale upto
5-8 DAF depending on the N source used during
basal dressing as well as first top dressing, in all the
three soils studied. At second top dressing NHa-N
was found in the leachate upto 4-5 DAF under all
the soils and sources of N tried, The overall mean
loss of NHz-N wns the highest in Madukkur series
(6.66 me N pat” by, followed by Kalathur I 34 me
N pol’ 'Y and Padugai serics (2,43 mg pot”') (Table
3), This was so under all sources und levels of N
tried.,
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Fig. 1. Urea nitrogen content of leachate

Leaching loss of Ammonium -N

The ammonium nitrogen (NHs-N) content of
the' leachate ranged from 03 to 17.9 ppm in

Maddukkur series, 0.3 to 10.1 ppm in Kalathur and

0.3 10 9.00 ppm in Padugai series under different
sources and levels of N tried (Fig. 2) The meai
value of NH4-N content was the highest on third
day after basal dressing as well as first top dressing
in all the soils. During second top drcﬂlng the
NH3- N content was highest on third DAF in
Madukkur and Kalathur serics while in Padugai
-soils, il.was observed on second DAF itself. The
NH4-N content was higher during basal fertilization
followed by first and second top dressings. The
NH4-N in leachaie was detected even uplo 10 DAF

irrespective of the sources of N used as well as

phases of observation with a minimum level of 0.5
ppm observed on 10" DAF. The feaching loss of
NH4-N wns the highest in Madukkur series [2?9
‘mg N pot’) followed by Kalaihur (21.1 mg N pot”!
and Padugai (18.2 mg N pot™). This was so in all
sources and Jevels of N (Table 2),

Leaching loss of Nitrate-N.

The nitrate nitrogen (NO3-N) content of the
leachate ranged [rom 0. 12 to 2.63 ppm in
Madukkur and Kalathur series and 0.12 1o 2. 04

Table2, Toinl Ir:achmg toss of N (mg pot’ }I

Soils

Mk K pag e

© N sources _

Prilled urea (PU) 3702 2789 2301 2945
Ammoniemehloride (AC) 2906 2656 2137 2546
Neem costed urea (NCU) 3225 2454 2120 2602,
Coal tar codted.urea (CTUY 3394 . 2612 224% 2750
Lae eoated urea (LCU) IS5 2384 04 2317
Uren super gm..-la(usc} 5740 3178° 2985 4165
Mean 3672 2778 2303 202)
N levels - .
Control {Ng) ©OBET 798 T3 193
S1 kgN ha'! (Ns) 23900 1857 1601 1949
102 kg N ha™ (N 3397 2673 26T 2746
153 ke N ha'" (Nysa) 5229 3804 3172 40.68
Mean 3672 2778 2313 2071

§ SE. . CD(5%)
Soils () o4l . .43

N Sources (F) (.59 .18

M levels (L 041 g3
 §xF b D204

SxL 072 .44
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ppm in Padugai {Fig 3). In Madukkur series the

over all mean value of NO3-N was the highest on

2" DAF. A gradual decline in the NO3-N content
was observed there after and it was detected upto 6
DAF during basal dressing and upto 5-6 DAF
during top dressings.

In Kalathur and Padugai series, a higher -
NO3-N in the leachate was noticed on 2 DAF under

all N sources during basal dressing while during top
dressings, it was higher on 3 DAF, The NO3-N was
detectahle upto 7-8 DAF at basal dressing and upto
6 DAF during top dressings. Kalathur :enes

recorded the highest NO3-N Joss (3.92 mg N pot” }_

followed by Madukkur (3. 32 mg N pot IJ and
Padugai series (2,98 mg N pot’ 1y, This was so undér
all the N levels tried (Table 2).

Total leaching loss of N

The total iéucllfng loss of N iz, NH2-N,
NHa-N and NO3-N was worked oul under different

soils, sources and: levels of N and the daa of the

mean values are presented in - Table 2. The Iutdl
leaching Joss varied from 7.13 10 93.03 mg N pn!
The Juss was the highest in Madukkur series (35.24

mg pol: ‘J followed by Kalathur (26.78 g pu['lj
and the lowest was in Padugai serics (22.3] mg
pm"}. This was so under all sources and levels of
N tried. The light textured Madukkur serics due to
its low CEC and higher hydraulic conductivity,

" recorded higher leaching loss compared to the

heavy textured Kalathur and Padugai series which
had higher CEC and lower hydraulic conductivity
favouring more of adsorption and retension of ihe
applied N,

. Considering the overall pcrl’nnnmm' of the
various N sources, application of USG rm:nrrlw.! the
highest Ieaching lnss (41.65 mg N pot’ '), Toltowed

Tabled,  Proportion of various fractions of N lost {osyg
pot”') thenugh leaching

Foruts Soils .
T
Milngen Maddukkur e _'_H_U:I_'______ _
CRHi-NOGEGHIAT)  AAVE) JamE; S

NH:-N 27.8576.1) 2105762y 1820078 Ty 2LEMTV
NOp-N 332000 382040 29NIZTE Sdhiiw
Tow! 30720 100.0) 279810 LA 230y lll'.ll'il.m"}_:i;l:!lf"i‘lfll_
{Values in parantheces are th peicentape of the taral Bechin
loas of Nj
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Fxg 3. Nifrate nitrogen content of leachate

by PU, CTU, NCU, AC and L.CU in the order, the

latter three being comparable. Under all soils and

levels of N, USG recorded the highest total
leaching loss. With increasing level of applied N, a
progressive increase in the total leaching loss of N
was observed in all soils and sources of N tried.
Point placement of USG at § to 10 cm soil depth
facnhtahng easy downward migration of the
dissolved and mineralised components of USG
coupled with higher localised concentration could
have increased - the leaching loss of N.- This
inference is in aggrement with the reports of Viek

et al., (1980) Katyal et.al, (1985) and Singh and
Singh (1988). Application of other N' sources by -

- broadcast and incorporation in the. soil might have
facilitated better contact and - adsorption of the
applied N by soil colloids, thereby recorded lower
leaching loss compare to USG.

Out of the total Icaching loss, about 11.] per

cent was in the form of urea-N, 77.0 per cent as

ammonium-N and 11.9 per cent as mtmle—N (Table

3). The leaching loss of urea-N was relatively -

higher (14.9 per cent) in Madukkur series followed

by Kalathur (9.8 per cent) and Padugai (8.6 per

cent), More or less an equal amount of
ammonium-N loss (76.1-78.7 per cent) was

- observed among the three soils while in the case of

nitrate-N leaching, it was relatively higher in

Kalathur series (14.0 per cent) followed by Padugai

(12.7 per cent) and Madukkur series (9.0 per cent).

The minetalisation of the applied urea-N was

‘.fouﬁd maximum within. 2-3 DAF, Hence, the

possibilify of N being Icached_aé NH2-N wi@; for a
very shorter period. Similarly, the formation of

- NO3-N being limitted as observed in the present
. investigation due to reduced condition previaling
. under submcrvcncc the loss as NO%-N was also

less. Though the NH4-N was said to he greatly
adsorbcd on the clay complex and the utilization of
the rice crop was also reported to beé more in the

- NH4-N form, still thi proportion of the NH4-N lost

through leaching was relatively very high. The

- results of the present study are in line ‘with the
- findings of Patrick and Mahaptra (1968), Pande and
Adak (1971) and Singh and Smgh (1988) who were

of the opinion that in water logged soils, ferrous
and manganouse ions resulting from the reduction
of their oxidised state displace NHys from: the
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" gxchange complex 1o the soil solution, which accumalate in
greater amotints in the leachate, and get lost.
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ABSTRACT

A stedy was conducted in Cobmbatore district with 120 Tormers to analyse the dealer
loyaity of farmers towards pesticides purchase through' a linear multiple regression. The resulis
revealed that the credit availability and quality products were significant at one per cent level,
malpractices significant at one per cent bul negatively, price and availability of prefemred brand were
significant at five per cent level, The study also showed Ij‘ml farmers are loyal to the dealers.,

KEY W{JRDS :

There is an urgent need for increasing the
a'griéulh.irat production to keep pace with ever
increasing population. It is necessary to ensure
timely and increased availability of critical inputs
like fertilizers, pesticides, machinery, hybrid sceds
and improved package of practices lo the farmers,
The pesticides, in -fact, play, the crucial role of

insuring the efficicney of all the associated inputs

plus time, cfforts and cnergy spent on the
cultivation of various crops and also protect them
from pests, diseases and weeds. The pesticide use
pattern of cultivators was based on * their
expectations with regard to time and infensity of
pest attack and the effectiveness of pesticides.
Mohanan (1980) ohserved that choice of pesticides
has been influenced hy past experience and quality,
Singh and Singh (1986) ohscrved that the choice of
dealer was based on the provision. of incentives
particularly in the form of subsidy, Co-operatives

Dealer, regression; ngmﬁcaricf:, loyalty

and private dealers werc the initial supphiers of

© pesticides. Agricultural depariment was approached

by farmers because of provision of subsidy and

~ technical guid.mcc

Coimbatore district is an important and
agriculturally well developed district in Tamil
Nadu, The farmers in this district are practising

“modern agricultural technologies for various crops.

An attempl was made 1o study the farmers attitude
towards dealers f.c., their loyalty tawards dealers in
respect of purchase of pesticides.

MATERIALS AND METHODS

The stody was conducted purposively  in
Coimbatore district during 1993, In this district,
three  blocks wiz, Anaimalal, Udumalper nd
Pollachi (South) were selected rimdomly. In cach of
these blocks, four villages were again selocted



