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fasciculatus,  phosphate  solubilizing  fungus

Aspergillus niger and Penicillium. Ramaswami and .

Kothandaraman (1991) reported that application.of
. composted coirpith decreased the soil bulk density
and increased the soil moisture and hydraulic
conductivity. Furthermore, composted coirpith was
low in phosphorus content which may be the reason
for the stimulation of infective propagules. An ideal
substrate is expected to be low in organic matter
and nutrients. Inhibition of VAM by higher
concentration of phosphorus, manganese and zinc
is well established. Composted coirpith is cheaper
and casily available and so it could be used as
~ substrate for VAM inoculum production,
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'YIELD OF RICE CULTIVARS UNDER DIFFERENT METHODS OF
ESTABLISHMENT AND SCHEDULES OF IRRIGATION
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ABSTRACT

Investigations carried out at the Agricultural Rescarch Station. Aliyamagar, Tamil Nadu,
Indin dunng 1993-94 and 1994-95 revealed that irigation one day after disappearance of ponded

water is the optimum imgation regime for rice,

(gler requirement of rice varted from 932 num to

1138 mm based on the lmgmxon regime and variety. The management practices of mamlaunng a
population of 33 hills my adop:mg equidistant method of planting four seedlings hill”" proved 1o be
feasible and best for yicld maximisation under conditions of labour shortage. Varicties CO 45 and
ADT 38 performed better than IR 20 with regnrd to grain yield and cconornics.

KEY WORDS :,
requirement

Y

Rice consumes 60 per cent of imgaled water 10

all crops in India. Imigation - one day -after
disappearance of ponded water gave ylelds
comparable 1o that of continuous submergence,
besides resulting in. considerable saving of water
applied (Palchamy et al, 1989). There are also
reports indicating that irrigation could be withheld
for two 1o three days after disappearance of ponded
water without any yield reduction (Subramaniam,
1994). Agronomic measures like planting geometry

Rice, u'ngauan regimes, planting gcomclry yield, water -

and number of seedlings hill”" influence the yicld

© components such .as number of productive lillers'

unit area” and number of filled gains panicle”!,
whxch in turn affect the rice yield. Alexander et al,
(1988) reported that by increasing the spacing from
20 x 10 cm to 20 x 15 cm, grain yield was not

. significantly altered. Zhang and Huang- (1990)

reported that grain yicld hill’ mcrcased by planting
more number of seedlings it ™. Singh and Singh
(1992) reported that transplanting 2 or 4 seedlings
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hill! increased the grain yield significantly.
However, reduction in grain yield was observed
when six-secdlings hill” were transplanted. Thus it
is- clear that possibilities exist for economising
irrigation water in rice and that rice shows wide

plasticity to plant population. Hence, the present

study was undertaken to evolve a package  of
agronomic practices aiming maximization of rice

yvield under conditions of water and labour

shortage.

MATERIALS AND METHODS

Field experiments were . conducted during
Dcmher—]anuaz}r seasons for two consecutive ‘years
(1993- 5?4 and 1994-95) at the Agricultural Research
Station, Aliyarnagar. The location is geographically
situated at’ !G°3§'_5"' N latitude and 77°0'5"E
longitude at an altitude of 260'm above mean sea

level. The soil of the experimental ficld was,.‘fand}f '

loam, low in available nitrogen (230 kg ha h,

medium in available phnsphnrus (12.5 kg ha } and -

putassmm (250 kg ha } The “of the
experimental field was 7.3 with bulk dﬂnsity l3g
ec’!. Particle size analysis showed that the
experimental - field had 14% clay, 7.86% silt,
46.63% fine sand and 30.66% coarsc sand. Field
capacily and permanent wilting point were 20.4 and

10.4 per cent respectively. The experimental field

was 1rngaled by well water with pH of 7.9 and EC
of 0.6 dSm™. R.S.C. of irrigation water was 0.1

mel” and S.AR. value wa 2.4, Durmg 1993. 94

cropping season, medium duration rice variety IR

20 was the test crop, and during 1994-95, besides

IR 20, ADT 38 and CO 45 released by Tamil Nadu
Agriculiural Universily, were also raised as per
treatments.

The experiments were faid out in split-split plot
design with there replications. The experimental
details are furnished below :

A. Mainplot (Irrigation regimes - irmgation to 5 cm
depth)

I - Imigation onc day after disappearance

‘of ponded water

Iz - lrrigation three days after disappearance

of ponded water

B. Sub-plot (planting geometry) -

Py - 50 hillsm, rectangular planting
(20 x 10 ¢m)
Pa - S0hills m™, equidistant planting
(14.1 x 14.1 cm)
. - 33hillsm™ , rectangular planting
(20x 15 cm}
P4 - 33hillsm, equidistant planting

(17.4 x lecm}

C. Suh—sub-plm (Number of seedlings)

51 - Eseudlingshill
S2 - 4 seedlings hill "
S3 - 6scedlings hill”

During the second year of the trial (1994-95),
only sub-subplot treatments were aliered as
indicated below :

IR 20

Wi -
Wa - ADT 38
T Vi, - CO45

Gross plut size was 4.8 m x 4.2 m and neI plot
srze 40mx3.8m.

After  thorough ~ mainfield  preparation,

. individual plots were laidout with provisions of

buffer channel between two bunds. A fertilizer
schedule of 150:50:50 kg NPK ha™! was followed,
Ricé secdlings were (ransplanted as per the
different treatments. Shallow submergence was
maintained for establishment of scedlings tll -one
week after transplanting in all the treatinents.
Thereafter, irrigation was given to 5 cm depth one
day and ther¢ days after disappearance ol ponded
water for Tj and Iz, respectively, Irrigation water
was measured using a Parshall flume of 7.5 cm
throat width, Irrigation was stopped 7 days before
the harvest of the crop. Plant observations and yield
were  recorded in accordance  with  standard
procedures and are presented in Table 1. Data on
field water requirement are presented in Table 2.
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: Tubl: 2. Field w?ﬁ‘ requirement (mm)
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1953-94 1994-95
Water  Effective  Total Water a;lrp[Ii::i = Effective rainfall Tatal water wsed
applied  minfall | waterused [R2 A 2 ADT 38 ADT 34
_ ’ O &coss M geous . MW g cous
-h (irrig™" one day o '
' .'nnF"SﬂPPﬂﬂmﬂ:r- 150 283 1032 700 750 388 388 1088 1138
o aterd
I Agation three days
’:nrdﬁapptannct G50 282 - 932 600 650 388 368 88 1038
,i:a!' water)’ . ' .
«ESULTS AND DISCUSSION seedlings (83) hi™. At S3, probably mutual
_ shading occurred within the hills because of
_ Growth attributes

Plant height, number of tillers hill! and leaf
area- index (LAI) were significantly higher at

iigation scheduled one day after disappearance of -

ponded water (1) compared lo irrigation three days
after disappearance of ponded water (12). Increasing
irrigation interval led to a progressive decrease in
the plant height of rice due to its adverse effect on
cell division and cell enlargement (Packiaraj and
Venkataraman, 1991). The reduction in the
production of tillers at Iz could be attributed to the
moisture stress as reported by Reddy and Raju
(1987). Leaf area expansion is highly sensitive to
moisture stress. In addition, rice tends to adjust the
transpiring leal area through earlicr senescence of

lower leaves, death of tillers and leaf tip drying

resalting in lower LAT (Turner, 1982). These may
be the causes for lower LA recorded in I, '

Wider pianung of maintaining 33 hills m™ {Pﬂ
and ‘Pa) resulted in mcn:asnd plant height and
number of tillers hl!] .as compared 1o 50 hill m”
{Py and P2). Satyavarma et al. (1991) also reported
increased |!Jlan1 height and increased number of
tillers hill”, respeetively, duc to wider planting.
However, in case of leal arca index (LAI), higher
LAl was recorded in Py and P2 compared to P3 and
Pa. Majumdar et al. (1989) have also reported that
by increasing the row spacing from 15 to 20 cm, the
LAI was reduced. Mcthod of planting, reclangular
or cquidistant did not significantly influence the
gfnwth characlers. '

With reference: 1o number m’ seedlings hi1”!
plating four seedlings hl“ (S2) rcl:nrdcd
Inmfcant!y increased plant height, number of
(illers hill™! and LA compared 1o two (Sy) and six

planting more number of seedlings hill’ L which
affected growth and tiller production. Among the
varicties, CO 45 (V3) and ADT 38 {"u"z} produced
taller plants. more number of tillers hill” and LA
compared to IR 20 (V).

Yield attributes

Number DI' panicles m™ > and number of filled
erains punwh; were significantly higher under
irrigation at one day after disappearance of ponded
water (I1). The reduction in these parameters in-Iz
could be due to moisture stress as observed by
Palchamy er al. (1989) and Packiaraj and
Venkataraman (1991). Thousand grain weight was
nol influenced by the irrigation regimes.

With regard to the cffect of planting geometry.
number of filled grains panicle” and thousand
gnln weight were higher at wider planting of 33
h:l]s (P3 and P4) compared 1o 50 hills m-2 (P} and

: Pz} and -did not differ between rectangular and

cquidistant planting. This is aunbutable o beter
growth of individual plants recorded at wider
planting, which caused higher pholosynthesis and
clficient translocation to sink, thus resulting in
more number of grains and increased thousand
grain weight, Majumdar er ol (1989) and Ajay
Prasad Kanungo and Roul (1994) have also
reported increase in the number of gruins panicle’ t_
and thousand gram weight under wider phntmg,
However, higher number of pamicle m™ was
recorded al the population level of 50 hills m™~
compared 1o wider plunting. This is in accordanve
with the findings of Satya Varma eral (1991}

Number of seedlings planted Wil did ae

significantly influgnee the number of filled prains
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puniclc" and t(housand ]gr:lin weight. However,
planting 4 srzedlings hill” (S2) resulted in higher
number of panicles m”
seedlings hill”!, which ‘is attributable to hetter
growth and tiller production under this treatment.
This confirms the {indings of Singh and Singh
(1992). Among the varieties, CO 45 and ADT 38
recorded higher values of yield attributes compared
to IR 20.

Grain and straw yield

Irrigation one day after disappearance of
ponded water (I}) recorded higher grain and straw
yield compared to imigation three days alter
disappearance of ponded water (I2). Higher tiller
production under Iy favoured greater production of
panicles. It is possible that enhanced nutrient
availability under high imrigation regime promoted
the supply of assimilates to ‘sink’, thus resulting in

more number of spikelets. Efficient filling of more

number of spikelets resulted in ‘greatér number of
filled grains with higher grain weight, The yield
increase obtained in 1) was therefore the cumulative
-effect of increase in all the parameters.

Planting geometry did not influence -grain
‘yield. Tt was observed that all the growth
‘parameters like plant height and number of tillers
hill! as well ag yield parameters like number of
filled grains panicle” and thousand grain weight

were higher at wider planting of 33 hills m? (P3

and Pa). However, number of panicles m™ was
significantly reduced under . wider planting

compared to the population level of 50 hills m™ (P

and Pz), which offset the effect of higher values of

yield parameters in individual hills and this |
*water than irrigation three days after disappearance

ultimately led to similar yield levels. Method of

planting, rectangular or equidistant did riot affect -

the grain yield. This could be auributed to similar
performance in growth and yield attributes recorded
in these two methods of planting,

Plnnlmg'di seedlings hill™ (S2) reécorded higher
grain and straw yield compared 10 planting 2 or 6
secdlings hill™;, which could be attributed to better
growth -and yield parameters recorded in - this
treatment. This result confirms the findings of
Satya Varma et al, (1991) and Singh and Singh

compared to .2 or 6 -

~ and-P4 (33 'm]ls

(1992). CO 45 and ADT 38 recorded highet grain
and straw yicld compared to IR 20, .

Economices

Irrigation one day after disappcarance of
ponded water (I1) recorded higher net réturns and
benefit cost ratio (B-C ratio) due. to highsr grain
yicld obtained in this treatment. -

With rcl'emnm: lo planting geometry, net
returns and B-C ratio did not differ much due to
treatments. Thus in 1993, Py, P2, P; and Py
recorded nel returns of Rs. 2],{}38 Rs. 21,047, Rs,
20,765 and - Rs. 20767 ha”'. The d]fferenr:e
between Py and P2 was only Rs 9 ha and Ihal
between P3 and Ps Rs. 2 ha™'. Hence at a given
population level, net returns and B-C ratio did not’
differ much by adopting either rectangular or
equidistant planting. Also cnmparmg the . net
retuns at Py and Pz (50 hills m™®) with that of P3
“} reduction in net returns was
only Rs. 277 ha'), Similar trenid was noticed in case
of benefit cost ratio also.

" Net returns and BC ratio were . hlgh by -
pianlmg 4 seedlings hill”!, whicly is allributed to
increase in grain yield' ubtsunuﬂ in this treatment.
Economic’ analysis. favoured growing Co 45 and .
ADT 38 in place of IR 20, as hlghar net returns and
B-C ratio were recorded in these varieties. -

Field water requirement

Data on the quantity of water applied; effective

- rainfall and total water used in 1994 and 1995 are

presented in‘Table 2,

Results showed that irrigation one day after
disappearance of ponded water (I1) consumed more

of water (I2). Field water requirement of IR 20 was
1032 and 1088 mm in I and 932 and 988 mm
under I» during 1994 and 1995 n:specuvcly Field
water requirement of ADT 38 and CO 45 was
higher compared to IR 20. Water requirement of
ADT 38 and CO 45 in 1) irrigation regime was

1138 mm compared to 1038 mm in I2..Delay in
submergence (I2) resulted in’ considerable water
saving. In IR 20, the water saving in I2 compared to
I1 was 10.7 per cent during 1994 and 10.1 per cent

- In 1995, Water saving in ADT 38 and CO 45 due to
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adoption of Iz imrigation level compared to I} was
9.6 per cent.
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GENETIC VARIABILITY IN ONION
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ABSTRACT

; * Studies on genetic variability in- onion. exhibited sugmﬁcam differences among the

ecotypes for'most of the characters except for shape index indicating high magnitude of variability.
The estimates of phenotypic coefficient of variation were high as compared (o genotypic coefficient
of variation, Very high values for heritability were observed for the characters, volume of bulb (96.50
%) followed by bulb yield (91.62%). All other characters showed high heritability except for pyruvic
acid content (14.99%). The characters like wclght of plant, bulb length, bulb diameter, volume of
- bulb and bulb yield per plant recorded very high herimbility estimates couplcd with high genetic -
advance guldmg for improvement of these characters by sclcc(mn

KEY WORDS :

Onion (Allium cepa L. var. aggregatum Don.)
is an important vegetable cum’ condiment growth
throughout-the tropical and subtropical belt of the
world. The production and demand of onion is
relatively high and India is one of the leading
exporters of onion.’ The. crop is cultivated in
different parts of the country due to its wide genetic
diversity. This variability is of immensc importance
1o the onion breeder as well as onion industry.
Because of the high degree of cross pollination,
such genetic variation exists in this crop and
vanous studies on onion varietics showed that there

Vanab:hly. heritability, genctlc advancc onion

were sugmﬁcant differences* among the varietics

~ with respect 1o yield and other characters.

Partitioning of overall variability into heritable and
non-heritable cffects will help in developing a
suitable breeding programme. Hence the present
investigation was undertaken to estimate  the

* magnitude of genetic variability in various onion

cultivars.

MATERIALS AND METHODS

~The ‘material for the present investigation
comprised of 20 onion ccotypes. These were grown



