o Rl et ol fillage systes coupled with organics an soil physicnl propenies afier prousdout (var Co 2) ia 6 sandy clay loam having sub 3o hand pan 63

futrients on the quality of hybrid seeds of
Sunflower, Seeds and Farms 10 @ 19-21.

‘Malik, R.K., Singh, C. Singh, H. and Hooda, R.S.

' - (1998). Correlative analysis of growth, yield
and yield characters of two plant types of
cotton, Indian J. Pl. Physiol. 21 90-92,

Nuriddinova, M.1. and Karimo, KH. (1985).
Formation and shedding of fruit elements on
different whorls of fine fibred cotton in relation

to mineral nutrition. Restense vedstve, 6@ 537-
545.

Sawan, Z.M., El-Din, M.S.M, and Gregg, B. (1989).
Effect of nitrogen, phospharus and growth
regulators in seed yield and viability and
seeling vigour of Egyptian cotton. Seed Sei.
& Techiol. 17 @ 587-519.

{Singh, D. and Bharadwaj, S.N. (1983). Physiological
“analysis of yielding ability in Hirsutum cotton.

1. Boll distribution pattern in refation to dry

matter production and yield ability, Indian J.

Pl Physiol. 26 : 68-75,

Singh, H.G., Bhoj, R.L. and Singh, U.S. (1968).
Optimum dose and time of application of

nitrogen for American cotton at Raya. lndian
J. Agric. Sci, 38 @ 149-154.

Tiwana, U.S., Brar, A.S. and Singh, T.H. (1987).
Effect of sowing dates and nitrogen application
on growth and yield of upland cotton
{Gossypiwm hirsufwm L.) in Punjab. J. Res.
Punjab Agric. Univ. 26 @ 373-378.

Uppar, D.S. and Kulkami, G.N. (1989), Effect of
nitrogen and growth regulators on seed yield

and quality of sunflower. Seed Res.
17 : 113-117.

Vyakaannahal, B.S., Patil, 5.V., Sashidhar, S.D. and
Kulkarni, G.N. (1987). Effect of nutrition and

hormone application of seed production in
hybrid cotton, Seed Res. 15 : 43-47,

(Received : August 1999 ; Revised : June 2001)

Madras Agric. J. B8 (1-3) 6369 Jamwary - March 2001
https://doi.org/10.29321/MAJ.10.A00304

Residual effect of tillage systems coupled with organics on soil physical
properties after groundnut (var Co 2) in a sandy clay loam having sub

soil hard pan

B. RAJKANNAN, C.S. BALASUNDARAM, A. BASKER AND D, SELVI
Dept. .of Soil Science and Agricultural Chemistry, Tamil Nadu Agril. University, Coimbatore - 641

003.

Abstract ¢ A field experiment was conducted to study the residual effect of tillage practices and
organics on physical properties in a Typic Haplustalf having hard pan at shallow depth on groundnut
crop after sorghum as the main crop. The resuits revealed that the bulk density was increased
to 1.84 Mg m™ at harvest from the initial value of 1.67 Mg m™ after the harvest of main crop
of sorghum. Neither the different tillage treatments nor the organics influenced the hydraulic
conductivity of soil. The depth alone influenced the parameter and the surface layer registered
significantly higher value than the sub surface layers. Different tilloge and organic tremtments
did not influence the total porosity. However, an increase in porosity was cvident registering the
highest value of 50.23 per cent in the surface layer (0-15 cm) which was significantly superior
over other depths, (Key words: Tillage practices, Organic manures, Bulk densitv, Hydranlic

conducrivity, Pore size distriburion)

_soil physical constraints affecting the retention
and movement of soil moisture, soil acration, soil
nutrient movemen!, soil temperature, seed
germinaiton, seedling establishiment, rool penetration

and proliferation have been well ducumm_ued
(Ghildyal and Gupta, 1991). Even judicious
application of all the required plant nutricats at imes
fails to yield good results due 1o the poor soil physical


https://doi.org/10.29321/MAJ.10.A00304

G4 11 BAICANNAN, .5, BALASUNDARAM, A DASKER ANI DL SELVI

environment. Among the various constraints, sub soil
lard pian at shallow depth is one which occurs in red
soil area due to illuviation of elay in the subsoil horizon
coupled with cementing action of oxides of Fe, Al
and CaCO, which limits the crop growth o a greater
extent. 1t lowers the infltration and percolation rates,
nutrient movement and free air transport within the
soil profile and the contribution of sub soil fertility
to crop growth is hampered (Larson et al. 1994). To
avercome this problem, the chisel ploughing to adepth
of 45 - 50 cm at 0.5 m interval criss cross was found
to be effective. However, the tillage effect is expected
to depend upon the crop growth and season. With this
in view, the present investigation was carried out to
study the effect of tillage and organics on the
succeeding crop of groundnut after sorghum.

Materials and Methods

A field experiment was conducted for two
seasons in succession to study the residual effect of
lillage and organics on sandy clay loam (Pichanur
series - Typic Haplustalf), reddish brown soil having
sub soil hard pan at shallow depth (at 15 cm) in the
farmer’s field at Nachipalayam village of Madukkarai
block of Coimbatore district on groundnut crop after
the harvest of the sorghum crop. The initial soil
samples collected before start of the experiment were
analysed for important physical, chemical and
physico-chemical properties using standard methods.
The results of undisturbed soil samples showed that
the bulk density was 1.45 Mg m” in surface layer,
whereas the bulk density was much higher in 15 -
30 cm (1.81 Mg m™) and 30 - 45 cm (1.84 Mg m
% depths. Contrary to this, the hydraulic conductivity
was very high in surface layer (2.38 cm h') compared
to other two depths. The infiltration rate was found
to be 0.62 cm hv'. The mechanical analysis of the initial
soil revealed that it contained 23.42 per cent clay,
12.28 per cent silt, 9.78 per cent fine sand and 52.68
per cent coarse sand. Teh following treatments were
imposed in a split plot design and the 27 treatment
combinations were replicated thrice. The main plot
treatments (type of tillage) viz. T - Country ploughing
twice ; T, - Mould board ploughing twice ; T, - Chisel
ploughing once + country ploughing twice ; Source
of organics viz. M, - No organics ; M, - Farm yard
manure @ 12.5 tha' ; M, - Composted coir pith @
12.5 t ha'. The sub plot treatments were N, - No
nitrogen ; N-75 per cent of the recommended N |
N, - 100 per cent of the recommended N.

Tillage was done with a tractor drawn Chisel
plough to break open the sub soil hard pan in dry
soil before pre-sowing irrigation. Conventional tillage
was done after the pre sowing irrigation when the
soil was moist and friable. At the time of seeding,

50 per cent of N, full dose of P and K in the fonr
of urea, single super phosphate and murinte of potash
respectively were applied basally, The remaining hal
the dose of N was top dressed on 45 days after sowing.
The farm yard manure and composted coir pith were
applicd basally and incorporated thoroughly in the top
soil @ 12,51 ha' as per the treatment schedule 15
days before sowing for the first crop of sorghum and
larvesied., The post harvest soil samples were analysed
for physical propertics.

After the harvest of sorghum crop, lwo country
ploughings alone was given to the entire field without
altering the lay out plan and groundnul crop was raised
adopting the spacing of 30 x 15 cm. Neither the tillage
trestments nor the organics applied to the sorghum
{main) crop was altered since the aim was to study
the residual effect of tillage treatments as well as
organics. Gypsum was applied @ 400 kg ha™! on 30t
day after sowing and the undisturbed core samples
were collected at 45 and 90 days after sowing (DAS)
and at harvest in 3 depths viz. 0-15 em (D)), 15-3
em (D,) 30-45 em (D)) to monitor the residual effec
of treatments and the data collected were subjectes
to statistical scrutiny (Panse and Sukhatme, 1978]

Results and Discussion
Pod yield of groundnut (Table 1),

The statistical scrutiny of the pod yield dat
revealed that chiseled plots registered significantly
superior pod yield than other two tillage treatment:
viz. mould board ploughing and country ploughting
Among the sources of manures, both the organics viz
composted coir pith and farm yard manure at the rate
of 12.5 t ha” had markedly influenced the pod yielc
than non application of organics treatment (control,
and were comparable among themselves. As for as
N levels are concemed, N, registercd significantly
higher yield followed by Nﬂcvei which inturn showed
significantly higher pod yield than control (N, }. The
interaction effect of M x N indicated that, irrespective
of manurial sources, higher levels of N registered
statistically higher yield than the preceeding levels
of N. At all the N levels, composted coir pith and
farm yard manure behaved similarly, The pod yield
under these treatments was significantly superior over
non application of organic manure (M,).

Physical properties of post harvest soil of
sorghum (Table 2,3 & 4)

The bulk density values of the post harvest soil
samples revealed that the lowest bulk density of 1.54
Mg m™ was registered in the chiseled plots which was
significantly lower value than other tillage treatments.
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2% 2} The highest bulk density (1.67 Mg m?) was ohserved
2El Q9 = 5 in country ploughing treatment. Among depths,
E3lg @ @ significantly higher bulk densities were recorded in
i LELI subsoil layers than in surface soil, The interaction
effect of T x D indicated that chiseled plots alone
-1 I - registered comparable bulk density values in both the
. 2l S & . | o subsurface layers, whereas in other tillage treatments,
> =\ NN the second depth registered sigificantly higher values
2 followed by third depth. Irrespective of tillage
3 N B R A o treatments, the surface layer registered significantly
E Zl = & alm lower bulk density values. In second depth, the bulk
& 1T I ) " density values were significantly lower due to
= e chiscling, whereas the other two lillage treatments
] o oo m | = did not alter the bulk density in subsurface layers.
IEE R
3 R The hydraulic conductivity values of the core
‘> sumples collecled on 45 DAS indicated that chiseling
2 o s i | increased the hydraulic conductivity value to 2,189
B s 2 2 2|8 cm h' which was significantly superior over other
£ nan|9 {wo tillage treatments, The organics viz. composted
i coir pith and farm yard manure at 12.5 t ha” also
Ll" el oo = v | o significantly improved the hydraulic conductivity
L gl ° 0 =2 |9 compared to contorl, The interaciton of T x D
E SR 8 F1|F indicated that irrespective of tillage treatments, the
o surface layer registered the highest values. In chiseled
= w @ e | w plots, the hydraulic conductivity was significantly
3 gz 5 oo o higher in second depth (15-30 ¢m) than third depth,
= ¢ 2 8|9 whereas in other two tillage treatments, the subsurface
= depths were comparable. At first depth the hydraulic
: o - oy |e | B A conductivity values of chiseling were comparable with
2 Sl e 5 @9 o Z mould board ploughing treatment which in turn
& 2 918 comparable with country ploughing treatment. In
B second depth (15-30 cm), chiseling recorded markedly
5 K i o | & higher values than other two treatments. In third
o Ale e o~ | = depth, the tillage treatments did not influence the
2 = AR BIS hydraulic conductivity.
Y The statistical scrutiny of the data on total
- E T o =& porosity revealed that chiseling increased the total |
5 S % o |@ orosity markedly than other two lillage treatments.
E SRR %rgnnig munurin; at the rate of 12.5 t ha'! found 10
= increase the total porosity compared to control. The
T A 8 8 818 " effect was comparable among composted coir pith and
5 = o ¥ o || 2 Z farm yard manure treatiments. The top layer was found
5 HEEEN to have significantly higher total porosity than the
2 subsurfce layers. The interaction effect was also found
2l e & &8 21% to be significant with respect to T x D and M x D.
s|IFl2| 2 % o lm The T x D interaction showed that irrespective of the
= AR tillage treatments, the total porosily was found 1o be
= significantly higher in first layer followed by second
i 48 2 3l2 depth. The lowes! values were observed in the third
= Zl g & = |m depth. In the top layer, all the tillage treatments
g = Tr_ M behaved similarly, The values were not markedly
v l2lE] & E E Q different from each other. In the sccond depth, the
o | Bl o2 0 = chiseling treatment had significantly nwrca:fcd the
a8 g & = 0 = 3 E total porosity followed by mould board ploughing and
£ |Ele] &2 8 - & U the lowest value of 39,49 per cent was registered under




L0 B RAFKANMAN, C.5, DALASUNDARAM, A, DASKER AN D, SELVI

country ploughing treatment, In the third layer,
chiseling had influcnced the total porosity which was
significantly superior over other two lillage practices
which were on par with cach other,

Physical properties at post harvest soil of
groundnut

Bull density (Table 5)

The bulk density values of the post harvest soil
revealed thal the tillage treatments had no significant
effect on bulk density, In the residual crop of
groundnut, a trend of increase was noticed from 1.67
Mg m afler the harvest of sorghum to 1.84 Mg m°
*at the harvest of groundnut. This geadual increasing
trend gives testimony to the earlier conclusions
indicating the reseltling of clay and sesquioxides for
the above phenomena and again in accordance with
the findings of Gupta and Abrol (1993).

In the present study, however the bulk density
in the subsurface layers were nol influenced due to
application of organic manures 1z farm yard manure
and composed coir pith. This might probably be due
to the incorporation of organic manure only in the
top layer prior to sowing. Irrespective of the siage of
crop, the interaction effect of manures with tillage
was not significant indicating that the effect of organic
manures on the sustenance of soil physical properties
are possible only, if the organic manures incorporated
to the depth of chiseling (35-50 cm).

Hydraulic conductivity (Table 6)

The results of hydraulic conductivity at harvest
stage of groundnut revealed that neither the different
tillage treatments nor the organics influenced the
hydraulic conductivity of soil. The depth alone
influenced the parameter. The surface layer registered
significantly higher value than the subsurface layers.
All the interaction effects were found to be not
significant.

The hydraulic conductivity of the surface layer
did not alter much due to tillage treatments, However,
significant increase in hydraulic conductivity was
observed in subsoil due to chiseling, During the
residual crop of groundnut, it steeply reduced 10 (.43
cm h' al harvest stage from 1.90 cm h* at post harvest
stage of sorghum. This trend again confirmed the
earlier conclusions on the effeet of irrigation or rainfall
on the resettling of clay and sesquioxides. As was true
in bulk density, the effect of organic manures was seen
only in the surface layer (Anderson ef al. 1990). They
have also reported the positive influence of various
organics on hydraulic conductivity. However, in the

present study, the organic manures did not affect thi
hydraulic conductivity of soil over the eatire cropping
sequence.

Porasity (Table 7)

The statistical analysis of the data with respec
to total porosity of core samples collected at pos
harvest stage of groundnuot indicated that neither the
different tillaze practices nor the sources of organit
manures significantly influenced the lotal porosity
Among the different depths, the surface layer (0-1F
cm) was found to register the highest value of 50,22
per eent which was significantly superior over other
depths (15-30 and 30-45 cm). The second and third
depths were comparable among themselves,

The pore size distribution o the soil al different
depths indicated that there was a positive influence
due to chiseling al all depths, whereas the effect was
observed only in the surface laver due to other tillage
treatments. As in the case of bulk density and hydrauli:
conductivily, the pore size distribution also attaine |
its original value at the end of the residual crop du
1o the reasons atiributed earlier. This results is i
accordance with the report of Gupta and Abrol (1993
Application of organics favourably influenced the por
size distribution of the surface soil (Anderson ef @
1990). However, the effect was not observed it
subsurface layers possibly due to the incorporation ol
organic manures only in the top layer prior to sowing.

The favourable physical environment created
by chiscling was more pronounced in the first crop
of sorghum. As the sequence of cropping advanced,
dlue to the gradual settling of soil particles, a tendency
of reverting back to the original physical condition
was found as evidenced from the scrutiny of the results
of the residual crop of groundnut,

Itis worthwhile to mention here that the effect
of organic manures sustained only for one season is
favourably influencing the soil physical properties.
This result adds evidence to the already existing
recommendation of application of organies to
individual crops, This practice gradually vanished due
tonon-availability of organics, but in the recent times,
an awakening on the addition of organics and
recycling of available wastes either from agriculture
are from industry for a sustainable agriculture as well
as Lo protect the environment is emphasised.
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Heterosis and inbreeding depression in sesame (Sesamum indicum L.)
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Abstract :

Hybridization was effected between twenty lines and four testers and the resultant eighty

F, hybrids were selfed to obtain F, sceds, The F,s and Fs were evalvated along with their parents,
Observations were recorded for six quantitative traits namely days to maturity, plant height, number
of capsules, test weight, seed yield and oil content. Two hybrids namely Si.3214 x SVPR 1 and TMV
6 x SVPR 1 recorded significant heterosis over standard check Co 1. In general, crosses with significant
heterosis expressed significant inbreeding depression in F,. The F, progenies of cross 5i.3214 x SVPR
| showed high heterosis with non-significant inbreeding depression for seed yield. (Key words: Heterosis,

Inbrecding depression, Sesame.)

Crop improvemenl in sesame (Sesamum
indicum L.), so far has been mostly confined to
selection or hybridization followed by selection and
in this way only marginal improvement could be
effected. Therefore, to have a quantum jump in yield,
exploitation of hybrid vigour and heterosis breeding
is gaining importance. In addition, for enhancing yield
potential of hybrids it is necessary to reshuffle the
genes by crossing and study the heterotic effects in
F, and its maintenance in F, generation. Hence,
auempls were made to stuJy the heterosis and
inbreeding depression in sesame. This study will have
a direct beaning on the breeding methadology to be
emplyed for rapid genetic improvement in sesame.

Materials and Methods

Hybridization was effectd between twenty lines
viz. $.0613, Si, 102, Si.1577 §i.3232, S.0626, NL 4,
IVTS 18-94, JLSC.50, TNAU 137, 5i.1576, S.0651,
TNAU 72, TNAU 65, TMV 6, TMV 4, §i.3214,
Si.1071, Si.1671 and Si.909] and four testers viz.
Annamalai 1, TMV 3, Co 1 and SVPR 1 in line x
tester model (Kempthome, 1957). The resultant eighty
F, hybrids along with their 24 parents were raised
in  randomized block design with three replications
during rabi-1995. A portion of the seeds of F, (Fresh
crosses) were preserved for sowing in the aext season

(kharif-1996). Each entry was grown in single row
of three metre Jong with a spacing of 30 x 30 cm.
The F,'s were selfed o obtain F, seeds. Simultaneously.
the parcnlq were selfed to mamtain their purity. The
generated materials viz. F, and F, of eighty crosses
were grown along with their parents in a randomized
block design with three replications during &harij
1996. In each replication the parents and Fl's were
raised in three rows (each 3-m long) and F,’s in ter
rows by adopting 30 x 30 cm spacing. Observations
were recorded on ten randomly selected healthy plants
in parents and F, and 50 plants in F, in eact
replications for six quantitiative traits namely days
to maturity, plant height, number of capsules per plnm
test weight, sced yield per plant and oil content. The
cultivar Co | was used as standard check. The overal
mean values for each character in each pareni an
hybrid were taken to estimate helerosis and inbreeding
depression as given below.

F-SC
i, Standard heterosis (d ) = x 100
SC
where, F, = Mean of F hybrids
SC = Mean of standard check Col



