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ABSTRACT

A field experiment was conducied to study the ¥N recovery of sorghum. Co.25.
in a red sandy soil (Typic Haplustall) at the Millet Breeding Station of Tamil Nadu
Agricaliural University. Coimbatore. The total “N recovered by the sorghum was very
less, The FUE caleulnted based on the 1otal ®N recovery was 21.62 pereent afier havest
A negative N balance was abtained at the end of cach physiological stage. The amount of
U unaccounted ab the end ol crop period was 2581 ke hat',

KEY WORDS:

Labeled urea, "N recovery, Mass spectrometer.

N-balance, Fertilizer use efficiency

Urea is one of the main inputs in agricultural
production.Studies conducted with sorghum
indicated very high N losses and low plant
recovery for N fertilisers. In a two year study in
Northern Australia, Myers (1979) reported, only
13-31 percent of the "N labeled fertiliser applied
either as ammonium sulfate, ammonium nitrate or
urea was taken up by grain sorghum. In a "N
balance study, Buresh er al., (1984) reported that
the recovery of labeled fertiliser N by sorghum
ranged from 38.2 to 58.7 percent for various N
sources. Rao and Shinde (1984) reported that
sorghum utilised 25.5 percent of applied "N which
was more through weeding than by crop uptake.
The application of '*N techiniques in agricultural
research is a tool to evaluate the use of fertiliser

- with better precision. This study was undertaken
to find out the "N recovery and fertiliser use
efficiency of N-by sorghum crop in a red sandy
soil,

MATERIALS AND METHODS

A field experiment was conducted in the
summer (Jan-may, 1987) in a red sandy soil (Typic
Haplustalf) at the Millet Breeding Siation of Tamil
nadu Agricultural University. The test crop used
in the study was two sorghum cultivars, viz., Co.
25 and Co.26. Four levels of N (0, 50, 100 and 150
kg N ha') where tried with a common dose of 45 kg
ha'' of PO, and K,0. Among the four levels of N
applied, "N labeled urea was used only at 100 kg
N ha'l. Application of labeled urea was restricted
to the microplots and the remaining area of the
treatment was supplied with ordianry prilled urea.
Phosphorus and potassium were applied basally
at the time of sorghum sowing. The N use efficiency
was worked out with N techniques only in one
sorghum variety vig., Co.23,

The '*N analysis was carried out using a VG
Micromass 622 Mass spectrometér available in the

Table 8, Surface and sub - surface total "N content at different physiological stages (Tagged al 100 kg

™ ohat level)

Surface Sub-Surface
Stage % Fxcess % NAIF  Total amoont ke NdIF % Excess % NdfF Total amount kg NAIF
of N (kg ha") of N (kg ha'}

Vegetative .67l f.71 646,35 43.078 0,339 iae 324.29 18387
Stinae

Flawering 0,604 6,04 ) 628.53 g 147 0.736 7.36 324.53 25.650
Stase

Harvest (r489 4.49 637.635 j0.863 {1.498 5.07 430.72 271

Sage



https://doi.org/10.29321/MAJ.10.A00639

"N recovery of sarghum in a red sandy soil

437

Table 2. “N recovered by sorghum (Co.25) at different physiological stages (Tagged at 100 kg N ha*t level)

m——

Stage Yo Excess Ta Ndil N uptake (kg ha') kg MdI¥ FUT
Vegetilive stag”

Shoot 21,7937 317,937 350033 15 564 15.50
Flowering stog

Shoom 1.6630 16.650 ue. 067 16.314 16,31
Larhead 0.0321 0.321 11.509 0.037 0.04
Toal 1.6970 1h.uTl 110,377 i8.584 i858
[farvest Stage '

Straw 1.2 EIH 12618 52,507 6624 .62
Girain 0.4769 4,769 T1.873 3414 341
TuInI_ |.7387 17.387 124,383 21.623 ° 2162

Soil Science and Agricultural Chemistry
Department, Tamil Nadu Agricultural University.
Coimbatore. according to the method of Rittenberg
(1948) as described by Bremner (1965) and
standardised by Manickam (1987).

RESULTS AND DISCUSSION

The results {Table-1) of the '*N assay revealed
that the sub-surface total "N contents were less
when compared to the surface soils. Similar
decrease in total "N contents with increase in depth
was reported by Cleemput et al., (1981) in sandy
loam soil. In the surface laver the total "*N contents
decreased from vegetative stage (6.71% NdIF;
Nitrogen derived from fertilizer) to post - harvest
stage {4.89% NAIF). Similar trend was noticed in
the sub-soil also from 5.39 to 5.07% NdfF. The
decreasing trend of applied "N may be attributed
to the continuos removal by the growing crop due
to ils enhanced growih and also by the natural
losses that might have occurred during that period
of crop growth.

The total '*N (Table-2) recovered by the
sorghum (Co.25) crop exhibited a decreasing trend
from 27.94% NdIF 1o 17.39% NdfF with age of the
crop. This may be attributed to the dilution effec
ol applied "*N as a result of increased dry matter
production. The quantity of "*N translocated from
shoots to earheads was 4.77% NdfF at the end of
the maturity stage. The FUEcalculated based on
the total "N recovery was 21.62% after harvest.
Such low recovery in sorghum crop was also
obtained by Ayoub (1986) in the Sudan Gezira soil,

The nitrogen budget worked out with the "N
data (Table-3) indicated a negative balance in all
the stages which corresponds to the unaccounted
N at the end of the vegetative, flowering and
harvest stages. The unaccounted '*N at the end of
the crop period was 25.81 kg ha''.

The ™N assay of total "*N contents showed a
higher concentration of applied fertilizer N in the
surface soil than sub-soil. The trend in the
concentration was a decreasing one at differem

Fable 3. Nitrogen - 15 balance for sorghum (Co,25) ot different stages [Tagged an 10 kg N ha! Tevel)

{Depth 0 - 30 cm)

Mo, Stage [mitial “foral Final Total Crop uprahe "N Balance
N Eg he! PN ke WA ha NAIF ke ha?
1. WVegeialive
stage Hin T 465 L2350 -12.u8
2 Plowening
shigte fit il TUT 18.58 «th A2
3 flarest
1 525 k8 R B

Llape
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growth stages. The rtotal "N recovered by the
sorghum (Co.25) was very less. The FUE calculated
based on the total *N recovery was 21.62 percent
after harvest,
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ABSTRACT

Fifty three zeaotypes of pigeonpea grown over four different environmentis
were analysed for stability of 10 biometrical traits, The pooled analvsis of variance
showed the presence ol ennugh diversity among genotypes and anmong environments.
Rased on three stability paramcters, MSPrabhatDT / Vambanl, OMS? 2 ICPLIA] and
MET21 7 10M. VAT recarded stable performance for seed vield along with dedirable mean,

KEY WORDS :

Exploitation of hybrid vigour is onc of the
potential avenues for quantum jump in the grain
yield of crop plants. The indetification of genetic
male sterility and the presence of a considerable
degree ol natural outcrossing have made it
possible to exploit non-additive genetic variation
through, economical production of heterotic
hybrids in pigeonpea. It is commonly observed
that the performance of different genotypes varics
in dilferent environments. The occurrence of
genotype x environment interactions has provided
a major challenge in obtaining a complete
understanding of genetic control of variability. The
study of genotype-environment interaction in

Genotypes, Diversity, Stability, Seed yield

biometrical aspects is thus importani from the
genctical and evolutionary point of view, In the
present study. the phenotypic stability of 13
parents and 40 hybrids was assessed and the
stability performance of different characters in
pigeonpea was computed.

MATERIALS AND METHODS

 The experimental material comprised of eight
eeenetic male sterile lines viz. MSPrabhatDT and
five testers viz. ICPL151, ICPL161, Vamban1, ICPLS7
and ICPL84032 (totally 13 parents) and fourty
hybrids of pigeon pea generated by 13 parents

* Present address: Depariment of Agrl. Botany, Agzricultural college and Rescarch Institute. Killikulam - 628 252



