Prediction of potentinl vicld of rice across India through simulation modelling

An analysis of rice growth and its
performance (cv IR 72) across India by a simulation
study, utilizing the historical mean weather data
agreed with the well known fact that rice could be
cultivated throughtout India. The potential grain
vield varied from 9.34 (o 13.98 t ha-I between 9°08'
and 31°25' N latitude. The potential vield is
increasibng for increasing latitudes from (9° to 23°
N) and elevation (0 to 900m + MSL). The growth
duration varied depending upon the geographical
coordinates (100 to 146days), Possibly suitable times
for sowing also varies from all the 12month in the
South to a short period of only 4 months in the
North. Optimum time of sowing for most of the
locations in India seems around 15-June. [t could
be concluded that a detailed more realistic prediction
is posible by simulation models, provided day wise
more reliable weather data including solar radiation
is available for the testing centers. It also possible
to compare the actual and predicted grain yields if
ground truths and crop data are available.
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Effect of integrated nitrogen management on fertility status of rice soil

P, SARAVANA PANDIAN AND RANI PERUMAL

Department of Soil Science and Agricultural Chemistry, Tamil Nadu Agricultural University, Coimbatore - 3

Abstract : Ficld experiment with rice crop using N fediliser, FYM, Seshania aculeata and Azaspirillum at
Tamil Nadu Agricultural University farm, Coimbatore revealed that there was a depletion of all the muajor
nutricnts with the application of fertiliser N alone, Conjoint addition of green manure with fertiliser N
improved the status of available N, organic carbon, NH-N, Olsen - P and NH OAc-K. A substantial
increase in the fertility status was also observed with the incorporation of FYM with higher doses of N
fertilisers. However, there was a drastic reduetion of NOy-N in niee soil with all the trestments studied,
(Key Words ; Rice, FYM, Green manure, Azospirillum, Buildup, Depletion}

Rice crop utiliscs nitrogen inefficiently.
Under tropical condition, the efficicncy of
fertiliser N was usually 30-40 per cent. The
nitrogen is subjected to different losses which
causes depletion of nutrients in the post harvest
soil. The supply of fertiliser N along with
other organic sources is known to stimmlate
the mineralisation and then immobilisation of
organic N and reduces the losses of N (Meclu

et ol 1985). Integrated vuse of organic sources
in combination with the fertiliser N and their
management for elficient as well as economic
use of fertiliser and maintenance of soil fertility
and productivity is very essential for tropical
countries, Keeping these facts in perspective,
the present investigation was taken up to study
the integrated nitrogen use on the fertibty status
of rice soil in Novval series (Typic Haplustalf).
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Materials and Methods

A ficld experiment was carricd oul at Tamil
Nadu Agricultural University Farm, Coimbatore
during the vear 1995 with rice IR 20 as test crop.
Two factors involving five levels of N (0, 50, 100,
150 and 200 kg ha' in main plof and six diffcrent
sources of organic manuores (control, FYM 12.5
ha', Sesbania aculeata 12.5 ( ha', Azospirillum 2
kg ha', Azospirillum in scparate combination with
FYM and Sesbania aculeat in subplot were tried in
split plot design with four replications.

The green manure (Seshania aculeata, N-
3.0%, P-0.42% and K-1.33%) and Fym (N-0.62%,
P-0,23% and K-0.56%) were incorporated at 155
cm depth and allowed to decompose for 7 days.
Azaspirillun was mixed with 40 kg sand and applied
before transplanting through soil application. Half
of the quantity of N as urea and 60 kg P,O; and 50
kg K.O on soil test basis as per the recommendation
being followed by the soil testing Laboratory,
Trichirappalli were applied as basal and the
remaining N was applied in two splits of equal
quantities on 30 and 60 days after planting.
Representative soil samples were collected from all
the plots before transplanting and after the harvest
of the crop. The soil samples were analysed for
Alkaline KMnO,-N, Organic carbon, Ammoniacal
and Nitrate N, Olsen's - P and NH, OAc - K by
using standard procedures. The Physico - Chemical
properties of the experimental soil is furnished in
Table 1.

Results and Discussion

The alkaline KMnO,-N of the pre sowing
was 262.0 kg ha-1 (Table 1). The organic carbon
content of the initial soil was 0.85 per cent, The
N fractions such as NH,-N and NO,-N content were
16.1 and 11.4 ppm respectively. The available P
and K status were medivm and high respectively,
The available nutrient status of the post harvest soil
and their changes over the pre-sowing soil test value
are represented in Table 2 to 7,

Allaline KMnO-N : Application of N
through fertiliser and organic sources had a
significant influence on the available Alkaline
KMnQO4-N status of the post harvest soil. It ranged
form 180.2 to 298.4 kg ha'. It can be scen from
the Table 3 that the application of fertiliser N alone
showed the continuous depletion of N af all levels.
This might be due to the crop removable leaching,
volatalisation and immobilisation. The magnitude
of the loss of the applied N as Urea through difTerent
mechanisms resulting in the depletion of N was
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reported by De and Diger (1955), Sarkar and Azad

(1970), Among the organic sources, the green

manure was found to be better in improving the N

statns which added N from 2.6 to 32 kg ha'! with

different N levels. The green manure undergocs

slow decomposition and the mincralisation may help
in the release of N to meet the requirement of rice

crop at the critical stages (Meelu er al,, 1986).

Incorporation of Azospirillum did not show any

improvement in the N status of the soil.

Organic carbon : 1t was observed thal the
organic carbon content was significantly influenced
by the N levels and organics. The negative balance
of organic carbon was registered with the-fertiliser
N alone and the combination with Azespivillum '
(Table 4). The conjoint application of N with the
green manure and FYM resulted in build up of
organic carbon content. It was also seen that
gradual build up of organic carbon content was
noticed (0.01 to 0.11 per cent) with the incorporation
of green manure with fertiliser N, Nearly 0.10 per
cent increase in the status was observed with 200
kg N ha' in combination with green manure +
Azospirillum, The green manure contains {wo
fractions, one of which undergoes faster
decomposition and releases N for the current crop,
while the other mineralises at a slower rate.
Enhanced level of organic carbon might be due to
the later fractions (Bouldin, 1987).

Ammoniacal - N: The change in NH-N
from the pre - sowing soil indicated a favorable
influence in 19 treatments out of the total 30
treatments. The increase was ranging from 0.1 to
2.9 ppm. Incorporation of inorganic N alone had
a considerable effect and the intensity of depletion
was decrcased with increase in the level of N (Table
5). The decrease in NH_-N in post harvest soil may
be due 1o the effect of volatalisation. The p" of the
experimental soil was 8.1 and this might have
favored the volatalisation loss of N. According to
Rao and Batra (1983), increase in the level of N
conld have increased the NH,-N and p" of fiood
water and this infurn would have led high loss of

. However, the organics helped in the better
build up of NH,-N. Since the addition of Sesbania
aculeata assists i the reduction of p!" of flood water
and could have helped in the build up, This
observation was in agrecment with earlier reports
of De Data (1987).

Nitrate - N ; From Table 6, il is very clear
that both fertiliser N and organics produced a
significant impact on the NO,-N of the soil.
frrespective of N levels, the depletion of NO,-N
was conspicuous, The reason could be due 1o
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leaching loss coupled with the denitrification under
submerged conditions (Koyama et al,, 1983),
Incorporation of organics also showed the depletion
of NO,-N. but the intensity was lowered with the
-'Ipphcalmn of green manure as compared to (he
FYM and Azospirillum,

Available - P; A negative relationship was observed
between the N levels and the build up of P (Table
7). There was an increase in depletion of available
P in the plum where fertiliser N alone was applied
(-1.0 to 1.8 Kg ha"). With increase in the level of
N the negative balance of P was found to increase.
The nitrogen would have increased in DMP of rice
which inturn increased uptake of P (Lekha, 1987).
Incorporation of FYM also showed in the build up
of P but in a decreasing trend with N levels.
However, conjoint application of fertiliser N with
‘green manure and green manure with Azospirilfum
registered a marked improvement in the available P
status.  This is due to the added effect of green
manure which would have solublised the Fe - B,
Al-P and reductant soluble P (Ventura ef al., 1987
Tomas et al., 1984),

Available - K ; Asexplained in the previous context,
there was a depletion of post harvest K status with
increase in the N levels (Table 8) (528 to 477 ha'),
The application of organic manures and their
combinations improved the available K status (2.0
10 13.0 kg ha'). The highest enhancement of NH,0
Ac-K (23.0 kg ha") was recorded with the Seshania
aculeata which is 4.2 per cent increase over the
inifial soil K, since green manure itself could have
supplied appreciable quaintly of ¥ which inturn
favored in the build up of available K (Srinivasalu
Reddy 1988).

From this cxperiment it is concluded that application
of fertiliser N alone showed the de.plenun of primary
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nutrient status of the rice soil. While in combination
with the organic manures, the nutrient status were
improved. Among the organic manures, green
manure (Seshbania aculeata) performed better in
maintaining the soil fertility status.
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Table 1. Physico - chemical propertics and available nulricnt contents

Properties Value Available nutrients Content
Coarse sand (%) 22.1 Alk. KMnO4-N (kg ha!) 262.0
Fine sand (%) 8.0 Organic carbon (%) 0.835
Silt (%) 12.1 NH_-N {ppm) 16.1
Clay (%) 46.0) NO3=N (ppm) 11.4
Textural class Sandy clay loam Olsen-P (kg ha'') 15.4
pH 8.1 NH,0Ac-K (kg ha') 557
Electrical conductivity (dSm*) 0.3
Cation exchange capacity 208
{conl (p*) ke')
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Choice of parents for number of primary branches in bunch groundnut
(Arachis hypogaea L. ssp. fastigiata. Waldron.)

P. VINDHIYA VARMAN

Regional research station, Vridhachalam -

Abstract

606 001. Tamil Nadu.

: The estimated variance due to GCA was higher than SCA indicating the predominance of

additive gene nction for number of primary branches. The peneral combining ability effects revealed that
ICGS 44 and ALR 2 were the good general combiners for this trail.  The specific combining ability effects
revealed that none of the direet crosses were good specific combiners; whercas, five combinations of the
reciprocal crosses were good specific combiners indicated the importance of maternal effects for this trait.
The component analysis indicated that the dominance was in excess of additive component, Intermating of
the segregants or mulliple erossing are suggested for the improvement of this trait. (Key Words : Groundnu,
General combining ability, Specific combining ability, Additive gene action and Non-additive gene action),

Groundnut (Arachis hypogaea L.) is an
important o1l seed crop of India. It Tacks varietal
breakthrough due to inherent biological limitations
associated with this crop. The success of any crop
improvement programme mostly depends on the
knowledge of the genectic architecture of the
population handled and the basic genetic mechanism
involved in gencrating variability. Number of
branches is an important component, in view of its
positive correlation with the pod yield (Labana et
al. 1980). Studies in this trail have been carried
out only with inter-subspecific crosses. In India,
where the majority of the area under this crop is
covered with cultigens belonging lo ssp. fastiginta
var.vulgaris, such studies become very essential.

The objective of the present study was set towards
obtaining information on the gene action governing
number of primary branches in bunch groundnut.

Materials and Methody

Six groundnut varieties, namely, ICGS 44,
Girnar 1, ALR 2, JL 24, GG 2 and Co 2 were
crossed in a diallel mating design that included
reciprocals, The F, hybrids of 30 cross combinations
and six parents were sown in a randomised block
design with three replications in the rainy season
(June - October) of 1994 at Regional Research
Station, Vridhachalam. Each plot had 10 rows of
3 meter length with 30 x 15 cm spacing. Ten



