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and which was on par with Mz x Sz x R2. The
lowest yield of 582.50 kg/ac was recorded in
the treatment M1 x Rz x S2. The increase in
the yield of cotton kapas was due to the drip
irrigation and all other cultural operations
were common to both the method of
irrigation. This increase due to drip has been
well documented by Sivanappan (1980) and
Abro et al., (1975). The reason for increased
yicld in drip plot might be that the drip

induces the stress of plants [requently.

whereas in furrow the stress of the plant could
be induced once in a week. Owing to the
frequent inducement, the yield could be
increased. Also in drip irrigation with salt
water, the entry of salt to the plant is
minimum when compared to furrow
Irrigation. In furrow irrigation the entry of
salt is more.

Madras Agric. J., 145-149 March, 1993

The study clearly brought out that the
drip irrigation increases the cotton yicld
under sodic soil with sodic water when
compared to ordinary furrow irrigation is
sodicity condition. The highest yield was
recorded in drip irrigated plot with row
spacing 75 ¢cm with plant spacing 20 c¢m and
this was on par with the yield in the treatment
of drip plot with row spacing 60 ¢cm and plant
spacing 30 em. The drip plot consumed 200 |
of water whercas the furrow plot consumed
600 1 of waterpar irrigation,
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STUDIES ON IMPAIRED SEED-SET IN THE MOTHER PLANT-
DURING SORGHUM HYBRID SEED PRODUCTION.

V. KRISHNASAMY and V. RAMAKRISHNAN
ABSTRACT

Studies on the impaired seed-set during CoH: hybrid seed production in
Coimbatore District during December-January season revealed that 61 per cent of
female (ms 2219A) plants exhibited the symptom of impaired seed-sed. Cent percent of
the affected plants were producing side shoot from any of the leaf axils. The problem of
impaired sect-set relative to observations recorded is discussed.

In Tamil Nadu, hybrid sorghum seed
production is undertaken in an area of 600 ha
of which CoH3z hybrid occupies 25 per cent of
the arca. Problem of impaired seed-set was
encountered in the seed production plots
sown during December-January season
Coimbatore District, Krishnasamy (1982)
found the non-synchronised flowering
between the parental lines might result in

poor seed-set. According to Niu and
In(1981), abortion of florets in the male-
sterile line 3197A increased with decreasing
light intensity. Hence, detailed observations
were recorded in a field under Co Hz hybrid
sced production, situated near Lhe
Agricultural College and Rescarch Institute,
Coimbatore.
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METERIALS AND METHODS

In the Co Hz (ms 2219A x 1S 3541) sced
production plot sown during January at seven
locations of 4 m® each were randomly marked
and plant counts were made on (i) plants with
impaired seed-set, (i) affected and
unaffected plants with side shoots and (iii)
affected and unaffected plants with stem
borer attack. Twenty-five plants manifesting
impaired seed-set in the top, middle and
bottom portions of the earheads and with full
seed-set were randomly selected and
observations on plant height, stem diameter,
carhead length and length of the portion of

the earhead with impaired seed- set, leaf axil

at which side shoot occurred, and the
internode in which entry hole of stem borer
occurred were recorded, For conducting the
chi-square test, leaf axils from which side
shoots developed were grouped into lower
(bottom three), middle (4th and 5th from
bottom) and top (6th, 7th and 8th from
bottom) and similarly the internodes in which
the entry holes of stem borer (Chilo partellus
Swinhoe) noticed were designated as lower
(bottom three), middle (4th and S5th from
bottom) and top (6th and 7th from bottom
and peduncle).

KRISHNASAMY and RAMAKRISHNAN

Data on lemperature, relative humidity,,
hours of bright sun shinc and rainfall were
collected for the months of January,
February, March and April, 1982, ‘83 and ‘84
[rom the Agricultural Meteorology Séf,ciinn,
Department of Agromomy, Tamil Nadu
Agricultural University, Coimbatore.

RESULTS AND DISCUSSION

Among the mother plants (ms 22194), 61
per cent exhibited the symptom of impaired
seed-set either at the top, middle or botom
portions of the earhead. The unaffected
portion possessed normal seed set,
Non-synchronisation of flowering between
the parental lines is a cause for poor seed set

in  hybrid sorghum seed production

* (Krishnasamy, 1982). However, in the seed

plot where the present study was conducted,
adequate staggering of sowing of the parental
lines ‘had been followed and the
synchronisation of flowering was prefect.

When the plants were ciusely observed, it
‘was found that all the affected once were

. having side shoots and 97 per cent of the

affected plants showed stem-borer feeding. It
«was found that the unaffected plants
possessed no side shoots; whereas 3.6 per
cent of the unaffected plants were having the

Table 1.  Percentage of plants showlng Impaired seed-sel and relnted symptoms In seven location of seed fleld
of sorghum ev. Hr ™
Location Plants wi ti‘| Affected plants .dt?;:tlad plants Un aff?ctclild Un&fl'.acted |
impaired seed-set  with side shoot bt . :if::;h R piani:;: ;? st pl;::ﬁsﬂ::;t!:::: "
I 60 100 95 il 5
I 55 100 97 Nil 3
1 50 100 96 ' Nil - 2
v 65 100 195 Nil 3
v 70 100 o8 Nil 5
VI 75 100 59 il 4
Vil 55 100 9% il 3
Mean 61 100 97 il 36
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P
Tahle 2. Plan( growth parameters ps related to the Impaired sel In different portlons of earhends
L
Portion of impaired sced - set i
Growth i impaired se e Plants with full CD (P =0.05)
parameter Top Middle Bottom seed - sel
Plant height (em) 93 101 101 101 NS
St i ’
piouencac 1.49 1.09 0.99 1.24 0.15
(em)
Barhead length
s 25.7 24.0 23.6 25.4 1.7
(em)
Length of the
portion of
carhead with
impaired seed -
10.6 6.1 10.4 201

set (cm)

mine hole of the stem-borer. Stem-borer
feeding is known to causc the development of
side shoots which may result in reduced seed
yield in the affected plants (Mahadevan,
1984). However, it was intriguing that some of
the plants with no stem-borer feeding had the
side shoots developed. It was increasingly
evident that there existed a close correlation
between the side shoot occurrence and
impaired seed-set, It could be plausible that
during the initiation of
primordium, certain temporary metabolic
stresses could have occurred thereby partially
ncgating the apical dominance, the latter

inflorescence

which could have triggered the development
of the side shoot, Such a brief spell of
metabolic stress occurring during floral
might have affected the
development of gynoecium and thus resulted
in the abortion of the spikelets differentiating
at the period in the male-sterile line.

initiation

In order to find out the factor(s) relative
to the impaired seed- set in any particular
portion of the earhead, observations on the
leaf axil at which side shoot had occurred,
internode in which the stem-borer entry hole
was noticed, plant height, stem diameter,

Table 3.  Frequency score of planis with side shoots and stem borer entry holes occurring In the lower, middle
and vpper leaf axils and internodes respectively '

Portion of earhead Leaf axils
wn!:; ::P; I:ud Lower Middle Upper 'I_'-:Jtai

Side shoot

Top 1 10 24
Middle 12 24
EBottom 11 19 39
Total shoots 19 42 26 B7
Entry holes Internodes

Top 3 4 9 16
Middle 0 6 10 16
Bottom 2 5 [ 13
To tal entry holes 5 15 25 45

Chi square test - Not significant
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earhead length and length of the portion of
earhead with impaired seed-set were
recorded, Interestingly, the leaf axil at which
the side shoot had occurred and the internode
in which the stem-borer eatry hole was
noticed and plant height did not reveal any
sigificant relationship with the impaired
seed-set in any portion of the earhead.
Frequency of plants having side shoot growth
from middle lcaf axils (4th and 5th from
bottom) and frequency of those having
stem-borer entry holes in the top internodes
(6th, 7th and peduncle) were relatively more,
irrespective of the portion of the earhead with
impaired  seed-set. However, plants
exhibiting impaired seed-set at the top
portion of the earhead were characterized by
thick culm and long earhead; the portion of
earhead with impaired seed-set was also more
than in others in which the impaired seed- set
was observed al the middle and bottom
portions.

Weather factors are known to cause
changes in the fertility of sorghum earheads
(Niu and Du, 1981). This year the weather
during the crop period of the present study
had deviated alittle from the normal, Rainfall
was more and concomitantly maximum and
minimum temperatures were relatively low
and high, respectively, besides the humidity
being high. The hours of sun shine were also
considerably less from planting to
inflorescence primonidium initiation (Table
4). According to Niu and Du (1981), floret
abortion increased with decreasing light
intensity as well, Further, they found that
male-sterile line was more sensitive.
Incidence of rains during the period  of

anthesis would wash off the pollen and
prevent pollination but this could not lend
credence to the present situation because of
the fact that the examination under the
stereozoom microscope of the dissected
spikelets, that did not set seed, had revealed
that the ovary, style and stigma as well as the
lodicules wer shrunken and defunct. The
florects had not at all opened. It could
therefore, be concluded that the impaired
seed set observed in CoHz hybrid seed
production in the present instance, could be
the manifestation of side shoot development
caused by metabolic stress countering the
apical dominance, freak weather conditions
favouring spikelet abortion and stem-borer
infection resulting in the disfunction of the
well differentiated spikelets, owing to lack of
anthesis brought about by the impeded water
and nutrient supply on account of stem-borer
disrupting the vascular traces.

ACKNOWLEDGEMENT

Authours wish to thank M/S Krishna
Seeds, Puliampatti and M/S Kovai Seeds
Consortium, Tudivalur for their help
rendered during the collection of data.

REFERENCES

KRISHNASWMY, V. 1982. Studies on certain aspects
of production and storage of sorghum seed. Ph.D.
Thesis, Tamil Nadu * Agricultural University,
Coimbatore,

MAHADEVAN, N.R. 1984, Bio-ecology and damage
potential of the sorghum stem borer, (Chllo
partellus (Swinhoc). Ph.D. Thesis, Tamil Nadu
Agricultural Universily, Coimbatore.

NIU, T.T. and Du.,Y.T. 1981. (Studics on the cavse of
floret abortion in male sterile lines of sorghum).
Shanxl Nongye kexue (Shanxi Agricultoral
Selences) (1981) No.9, 2-4.



