542 Muralidharan et af.,

* n All India Trials ; this culture (TNAU 256} has been
identified as resistant genotype for BND (bud necrosis)

Table 5. Hesction to diseases - (Ficld Score) Mean Tahle 6. Geoundnm - Pod  and:: Kerpel
seare Characteristics (HI'S)
Year & Late lcal spat  Rust Bud No. Entry 100 Pod 100 . Shelling ~ Oil
Location(s) (1-9 scale) (1-9 scale) necrosis wl. (g} Kernel outlurn. content
(%)* who(g) (%) %)
1905 kharil MLT BUNCH :
{4 locations) .
TNAU 256 4.9 4.8 0.0 1. TNAL 256 1630 9 714 443
YRI 2 5.8 5.4 3.1 :
' 71. 3
, Co 2 6.1 5.5 18 2,002 1254 d5.5 1.5 47,3
1995 summer 3. VYRI2 [35.8 50.4 1.2 dﬁ.[.r
MLT (2 locations) _
THAL 256 3 5.9 0.4 ; ; i o
VRI 2 6.3 6.0 0.9 suitable for HPS category along with low incidence
Co 2 6.2 4.2 0.8 of bud necrosis has been released as CO 3 during
1598 kharif January 1999 for general cultivation for growing in
(Coimbatare) groundnut tracts of Tamil Nadu.
TNAU 256 4.3 . 3.8 - L
VRI 2 59 i 10.7 (Received ; May 1999 Revised @ May 2000}
Co 2 6.4 - 11.3
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INTEGRATED NITROGEN MANAGEMENT OF LOWLAND
TRANSPLANTED RICE OF WEST ZONE OF TAMIL NADU
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Depariment of Agronomy,
Tamil Nadu Agricultural University,
Coimbatere - 641 003,

ABSTRACT

Ficld experiments were conducted during 1991-94 at Tamil Nadu Agricultural
University, Coimbatore to develop integrated N management practice for fowland
transplanted rice. The treatments included placement of urea super granules (USG) at 100
kg Nfha, application of prilled urea (PU) at 100 kg Nfha, application of 75 kg N as PU
with azeila or FYM or green manure or szospirillum and application of 50 kg N as PU with
the combined use of azospirillum, azolla and green manure. The results of three-years
study revealed the superiority of the placement of USG over the other treatments. The
next best treatment was the application of PU a1 100 kg N/ha. However, application of
75 Kg N os PU combined with either azolla or green manure (Seshania restratn) registercd
comparable yields. Substitution of 25 kg N as chemical fertiliser with either azolla or
green manure was clearly scen. Possibility of substitution of chemical N fertilisers even to
the extent of 50 per cent by the combined use of 50 kg N as PU with Azospirillum, azolla
and Sesbania rostrata green manuring was also observed.

KEY WORDS ; Integrated nitrogen management, Lowland rice

Escalation of the cost of chemical fertilisers,
deterioration of soil health and productivity by
the continuous use of large quantities of chemical
fertilisers and concern for sustainable agriculture
with emphasis on ecologically friendly inputs have

resulted in the renewed interest on organic
manures and biofertilisers. Many research workers
have reported that organic manures/biofertiispss
could substitute a subatantial part of the chemical
fertilisers, especially N fertilisers. without any
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Table 1. Yield components and grain yield during kharil season
Treatments Panicles/m? Panicle weight (g) Grain yield tKg:’_Fi‘n}_ ]
1991 1992 1993 1991 1992 1993 1991 1992 {993

T, - contro} (Mo N) 109 272 423 139 181 179 3740 4196 3984
T, : 100 kg N/ha as Urca Super R

Granules (USG) 455 388 549 167 275 2.68 6641 6399 6309
T, : 100 kg N/ha as Prilled

Urea (PL) 405 360 527 L.5T 0 2.69% 2,60 5497 6505 5951
T,:T5kgasPU+ 25 kg N as

Azollatha 413 3tz 522 165 2.32 2.27 5851 6429 5808
T :T5kgNasPU+25kg N ,

as Sesharin rosirate 441 3 518 1.44 2,52 249  37E3 6350 5412

grecn manuring/ha
T, :75 kg Mag PU+ 25 kp

M as FYM/Mha : 424 310 491 1.60 .21 2.20 5746 5567 5097
T.: 75 kg N as PU + Azospirillum 384 115 484 143 2,29  1.25 5074 5598 4598
T, : 50 kg N as PU + Azospirillum

+ 25 kg N o5 Azolla + 435 327 505 165 255 2.51 5974 6309 5018

25 kg o5 Sesbania rostrala

grcen manunng

C.D (P=0.05) 338 240 339 NS 0.8 010 597 750 154

reduction in rice crop yields. (Shanmugam, 1983 ;
Senapati, 1986 ; Hussain and Jilani, 1989; Khind et
al., 1992). Field experiments was conducted to
assess the extent to which chemical N fertilisers
could be substituted by the use of organics in
lowland rice under irrigated conditions.

MATERIALS AND METHODS

Field experiments were conducted at the
Central Farm, Tamil Nadu Agricultural University,
Coimbatore during 1991-24, The soil was clay loam
with pH 7.9, organic carbon 0.64 per cent, low in
available N (189 Kg/ha), medium in available P, O
(14 kg/ba) and high in available K (487 kg/ha).

The experiment was laid out in randomised
blocks design with four replications. The
tmauncntswm:Tl:Cnnrm] (NoN); T, :100kg N
as urea super granules (USG); T, : 100 kg N as
prilled urca (PU) applied in splits; T,: 75 kg N as
PU + Azolla (inoculated at 100g/m* 5 DAP and the
multiplied azolla incorporated into the soil ar 25
DAP); T 75 kg N as PU + Sesbania rostratu
incorporation one week before planting so as 1o
supply 25 kg N; 'I‘ﬁ: 75 kg N as PU +FYM to supply

25kgN; T]r : 75kg N + Azospirillum (seed treatment
—400 g, seedling root dipping — 600g, main field
application — 3000g); T, : 50kg N as PU -
Azospirillum (as in T'.!} + Azolla(asin T) Seshania
rostrata incorporation to supply 25 kg N. Urea
super granules were placed at 10 cm depth a week
after planting. Prilled urea was applied in four equal
splits — at planting, at tillering, at panicle initiation
and at heading. The full dose of P, 0, (50 kg/ha)
was applied as basal dose. The K_O'(50 kg/he )
was applied in four splits along with urca. The
contro} plot received only P aid K. Short duration
variety IR 50 and medium duration variety CO 45
were used for the kharif and rabi seasons
respectively. The treatments were imposed in the
same plots for the three years.

RESULTS AND DISCUSSION
Kharif rice (Table 1)

In all the three years, placement of urea super
granules (USG) at 100 ke Ni/ha recorded the highest
number of panicles/m” and panicle weight and
consequently the highest grain yield, However,
application of 100 kg N/ha as prilled urea (PU)
repistered comparable number of panicles perunit
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Table 2. Yield components and gruin yield during rahi season

Treatments Panicles/m® Paniele weight (g) Grain yield {Kg/ha}
(991~ 1992- 1993- 1991- 1992- [993- 1991~ 1992. ° (993
1992 1993 1994 1992 1993 1994 1592 1903, 1994

T, : Control (No N) 255 106 418 2,06 248 2.34 4184 3938 4224
T,0 100 kg N/ha as Urca . _ ) :

Super Granules (USG) 315 357 477 2,67 292 286 5731 5779 . 543%
T, 2 100 kg N/ha as Prilled _

Urea (PU} 127 348 497 2,75 3.4 2,99 5213 5461 5392
T,:75 kg as PU + 25 kg N as

Azollaha 302 348 485 2.35 2.83 2.80 5613 5092 35315
T,:75kgNasPU+25kg N

gs Sesbrnia restrain 288 354 467 2.29 285 274 5175 5102 - 5275

green manuring/ha
T :75kgNas PU+25kg Nas

FYM/ha 282 320 dd1 221 2.31 1.65 5076 4927 5100
T, : 75 kg N as PU + Azospirillum 291 343 444 221 276 281 5225 4966 5080
T, 50 kg N as PU + Azospirillum + ;

25 kg N as Azolla + 307 is4 4092 2.11 2.81 2.85 5304 5456 5242

25 kg as Seshanin rostraia '

arEEn manuring -

C.D (P=0.05) [2.8 P e 2.1 ol 0.05 0.24 512 LR 529

area in1993, panicle weight during 1992.
Application of 75 kg N/ha as PU along with azolla
dual crop incorporation also registered simtlar
grain yield in 1992. Comparable grain yield was
achieved, when 50 Kg N/ha as PU was combined
with the vuse of azospirillum, Sesbania rostrata
green manuring and azolla dual crop incorporation.

Rabi rice (Table 2)

Eventhough the hizhest number of panicles
per unit area and panicle weight were recorded in
plots which received 100 kg N/ha as PU, the highest
grain yields could be registered in USG applied
plots. However, grain yield during rabi season was
of comparable magnitudes in USG and PU applied
plots and in 75 kg N/ha as PU combined either
with azolla or Sesbania rostrata green manured

plots and in 50 kg N/ha as PU combined with

azospirillum, azolla and Sesbania rosfrata applied
plots.

Pooled data (Table 3)

While the highest panicle number/m® in Kharif

rice could be recorded in USG treatment, the rabi
rice registered the highest panicle weight in PU

treatment. However, the panicle number as well as
the panicle weight were compable in these two
treatments, Consequently, the grain yield was also
of comparable quantities in these two best
treatments.

The placement of USG might have resulted in
higher efficiency compared to urea prills
application, This higher efficacy is attributed to
slower urea hydrolysis because of lesser contact
of urea with soil partigles, retention of N in soil for
a longer period due to slower rate of formation of
ammonium nitrogen and lower nifrite concentration
with the USG. (Soni and Rajendra Kaur, 1989);
Kavimani and Rajasekaran 1991). However the
practical difficulty in the adoption of USG
placement is the engagement of manual labour. It
may not be a feasible proposition, when the labour
availability is a constraint in command areas during
peak period of planting. The other major problem
i5 the non-availability of USG on a commercial
scale. Unless suitable machinery for placing the
USG in the reduced soil layer is developed and the
USG is made available commercially, the beneficial
effect of USG cannot be realised.
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~Table 3.  Pooled yield components and grain yield during Lharif and rabi seasons and cconomics of N

¢« management in lowland rice

Treatments Pooled-kharif ~ Pooled-rabi
|901-1993 1991-92 o 1993-04 Net B:.C
relurns ralio
Panicle/ Panicle Grain  Panicle Panicle  Grain {Rs/ha)
m? weight  yield m2  weight yield
(g) (kp/ha) (e}  (kpfha)
T, : Control (No N} 315 1.66 3973 36 2.30 3949 1168 1.23
T.: 100 kg N/ha as Urea
Super Granules (USG) 464 2.36 6516 386 2.81 5696 21005 2.11
Ty : 100 kg Nfha as Prilled
Urea (FPU) 431 2,18 5984 in 2.96 3359 19081 |.96
T, : 75 kg as PU + 25 kg N as
Azollalha 416 2.08 5896 378 2.66 5340 16595 1.80
T,:75kg Nas PU +25 kg N as
Sesbania rosivata 426 2.15 5848 370 2.63 5184 17987 .80
green manuring/ha i
T,:75kgNas PU+25kg N .
as F¥YM/ha 408 2.00 5470 348 2.56 5068 16394 1.59
T,: 75 kg N as PU + Azospirillum 394 1.99 5090 359  2.59 5090 16180 1.68
T, : 50 kg N as PU + Azospirillum +
25 kg N as Azolla + 422 2.24. 5767 336 2.63 5364 17970 1.76
25 kg 8s Sesbania rosirata
Ereen manuring
c.D C.D C.D c.D c.D C.D c.n
Treatment 17.2 0.10 ER R 10.5 0.08 204 1950
Year 0.5 0.06 NS 6.4  0.05 N§ 725
Treatment x Year 29.7 017 539 182 0.15 N8 2835

The study revealed the effectiveness of 100
kg N/ha as prilled urea applied in split doses.

Continued availability of plant nutrient over an-

extended period of time in accordance with the
plant requirement might be the result of split
application of prilled urea which made its
application comparable with the placement of USG.
The USG and PU application were comparable in
terms of economic analysis.

The organic sources of N viz., azolla dual crop
with rice and Sesbonia rostrata green manuring
resulted in the substitution of 25 per cent of the
chemical N fertilisers without any reduction in rice
crop yields during Khavrif as well as rabi seasons,
The combined use of azospirillum, S.rostrata and
azolla along with 50 per cent of chemical N fertiliser

resulted in comparable yield level with that of
application of PU ai 100 kg N/ha. The N economy
by the use of organics, either green manure or
azolla or biofertilser could be achieved in lowland
transplanted rice in clay loam soils of west zone of
Tamil Nadu. The possibility of substituting
chemical N fertilisers even to the extent of 50 per
cent in lowland transplanted riece was very much
evident from the results of the present
investigation.

Acknowledgement

The author acknowledges the Indian Council
of Agricultural Rescarch for their financial
assistance of the research project.



546

REFERENCES

HUSSIAN, T, and JILANL, G. (1989). Synergistic cffecl of
orpanic manure and M ferdilizer on imigated rice ITREN
14 {2y 27,

EAVIMANIL R, and RAJESERKARAN, R. (1991). Effecl of
urea super granules on rice yield, Madras Agric. J. 78
(G=12): 495,

KHIND, C. 5., MEELU O.F ond VIRAJ BERI (1992),
Efficiency of green manurcs substituted (or applied
nitrogen in rice. IRRN. 7(4) + 20,

James Martin

SENAPATI, Hs K. (1980). Azolla as suhstltu_lc-i‘nf N
fertilizer In rvice cultivation. TREMN. T1{1) 3031,

SHANMUGAM. A. (1983). Studies on nznlln‘.:?!il‘pnrl.lnl
substitute for nitrogen In fowland rice.-M. Sc.
(Ag.} Thesis, TNALL coimbatare. '

'SONI, P.N. and RAJINDER KAUR. (1989). Efficiency of
slow release fertilizers in rice based cropping systems.
Indian LApron. 34(2) : 185-191.

(Received: November ; 1990 Revised May-:!ﬂﬂﬂ]

Madras Agric. J., 86(10-12): 546-549 October - December 1999

PHYSICAL CHANGES INDUCED BY MINERAL, ORGANIC AND
INDUSTRIAL AMENDMENTS ON A VERTISOL AND ITS EFFECT
ON YIELD OF FINGER MILLET (ELEUSINE CORACANA GEARTN.)
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ABSTRACT

Application af soil amendments apart from improving the soil physical
properties also gave higher yields of finger millet, The efficacy of smendments may be
graded as follows: organic amendments > industrial wastes > mineral wastes. Within the
above group the order of efficacy in each group was as follows: 1) Organics | Poultry
manure > farm yard monure > maeize straw > cotton waste. 1) Industrial Wastes: Lime
sludge > furnace sieg > cement dust” 3) Mineral amendments : Gypenm > magnesile> lank
silt. Incorporation of amendments.resulted in significant reduction in bulk density and soil
strength, and increase in hydraulic conductivity, stability index, aggregate stability and

available water content.

KEY WORDS:

Mineral industrial and organic wastes —Soil physical

properties- Ragi (Eleusine Coracana)

Application of soil amendments restores the
physical conditions of degraded tropical soils.
Different types of crop and animal residues,
organic and inorganic wastes were used as
amendments to improve soil physical properties
(Nuttal,1970; Moagwa, 1992). Adequate
information on the utilization of industrial wastes
as amendments and their relative efficiency as
against organic and mineral amendments is not
available. Hence the present study was undertaken
to evaluate the influence of applying agricultural,
industrial and mineral wastes as amendments lo
improve the physical properties of black soil and
the yield of finger millet.

MATERIALS AND METHODS

A ficld experiment with finger millet as the test
crop was laid out in a Vertisol (Typic chromustert)
of silty clay loam texture,

Following were the treatments: Main plot
treatments : TI — Farm Yard manure (FYM); Ta'
Maize straw (MS); T_- Poultry manure (PM); T -
Cotton waste corhpost (CEC); T- Tank silt (TS);
T~ Gypsum; T -Magnesite; T - Furnace slag ( FS);
T,-Cement dust (CD); Tm-Limﬂ slag and T”-
Control. Treatments 1 to 5 were applied at
25 tha™ and T6-T10 were added at 10 t ha™" The
amendments were well incorporated info the soil
30 days before transplanting. Sub-plot treatments;
F = Amendments alone; and FI — Amendments
with recommended dosage of fertiliser (N : P_ 0,:
K,0at95:45:45:22.5kg ha™'). The treatments
were replicated thrice in a split-plot design.

Pre-planting and post-harvest soil samples
cores of 75 mm dia and 75 mm height were collected
at 0-20 cm depth. Dry bulk density was estimated
by using the method of Black (1965). Volumetric



