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pots. Twenty days old papaya seedlings were taken
in four groups, each containing 25 seediings. The
seedlings of the first group were inoculated with the
neutral phosphate buffer to serve as control. The
second and the third groups of seedlings were
inoculated with PMMYV and PLDYV respectively,
while those of the 4th group were subjected to
viruliferous (PLCV) white flies. The method of
preparation of inoculum and the inoculation were
followed according to Rao et al'. Carborundum
powder (600 mesh) was used as abrassive. Leaf
samples were collected separately from healthy and
virus-infected plants on the 60th day after inocula-
tion, when the symptoms of all the viruses were
quite prominent.

For the measurement of ATPase activily, the
fresh leaves of papaya from healthy and virus-
infected plants were first crushed with activated
charcoal which adsorbed the chloroplast of green
leaves. This was filtered and the filtrate centn-
fuged. The clean supernatant was then taken for
enzyme activity measurement. The assay procedure
involved the incubation of ATP with leaf cytosol
followed by the determination of the released
phosphdte using the method of Boyer et al® as
modified by Woolfolk et al>. Phosphate was estima-
ted by the method of Farnden and Robertson®.
Enzyme activity was measured in terms of
MgPO, g~! fresh weight of the leaf. Each estima-
tion was made in triplicate and the average value is
presented. All the virus experiments were pet-
formed under glass house condttions, The results
are presented in table 1.

ADP/ATP ratio 1s a pace maker reaction and
controls the respiration rate, the latter depending
upon ADP availability, ATPase enzyme is well-
known to be involved in the production of energy
by breaking ATP into ADP and the inorganic
phosphate®. The increased ATP concentration in
virus-infected tissues® imphes more ATP genera-
tion from ADP during oxidative phosphorylation.

Table t  Effect of ihree different papana
viruses on the ATPase activity of papava
lean e

Viras ATPase actinviny
SITAIns (MgPO, g™ fr. wt)
Conlrol 5.196
PMMYVY 6.200

PLCV 12.430
PIL.DV 13 200
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The rapid ATP turnover results in the enhanced
respiration of the infected tissues’>, This might be
the main reason for the increase in ATPase activity
in the virus-infected leaves of papaya during the
present investigation.

Thanks are due to CSIR, New Delhi, for finan-
cial assistance.
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THE research interest in pre-sowing treatments for
improving seed performance has yielded informa-
tion of both intrinsic and applied value'™, Pre-
sowing hydration treatments of seeds can be
effective in accelerating the rate and reducing the
spread of germination®. Such treatments allow the
seeds to imbibe partially and undergo considerable
metabolic activity but without radicle emergence,

The maize crop needs a high optimal tempera-
ture for germination and growth and belongs to the
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category of thermophillic plant species. In India,
maize has traditionaily been grown as a kharif crop,
however, its cultivation as a rabf Crop is gaming
importance in various states including the Punjab®.
Partial seed hydration prior to sowing has been
suggested to be a method for overcoming low soil
temperature injury during germination of maize>-°
but the underlying mechanisms remain elusive. The
involvement of membranes during seed hydration
has been implicated”-® without measuring changes
in their constituents. The present study 1S an
attempt in this direction,

Maize seeds (Zea mays L. cv. Partap-1) were
obtained from the Department of Plant Breeding,
Punjab Agricultural University, Ludhiana. The
first seed pre-treatment comprised one, three and
five imbibition-drying cycles. Imbibition for 16 h at
20°C followed by drying-back constituted one cycle.
For imbibition, 25 seeds per petri dish (9 cm) were
placed on two layers of filter paper moistened with
5 ml of distiled water. Subsequently, the seeds
were either surface-dried or dried-back in a stream
of air for 48 ©1 at 20°C. In the second pre-treatment,
the rate at which seeds imbibed water was control-
led by varying the number of filter paper layersin a
petri dish {9 cm) to a constant quantity of water
(5 ml). Seeds were hydrated with 3 and 4 layers of
filter paper for 2 and 3 days respectively and then
either surface-dried or dried-back at 20°C as
before.

Treated seeds, together with an untreated con-
trol, were germinated in the dark in 9 cm petri
dishes lined with two layers of filter paper and
moistened with 3 ml of distilled water at 10+ 1°C.
Four replicates of 235 seeds were used. A seed was
credited with germination when its radicle protru-
ded more than 2 mm. The mean germination time
was calculated as X D-N/EN where D is the
number of days counted from the beginning of

Table 1 Mean germination time of maize at 10°C when
tested either untreated or following imbibition-drying cycles

i —— L

Imbibition-
drying cycles
Untreated — - LSD
control 1 3 5 (P=0.05)
Mean germina- 11.1 10.9 10.5 5.7 1.8
tion time
(days)

germination test, and N is the number of seeds
which germinate on day D. At the end of 2 days
pre-sowing hydration over 3 layers of filter paper,
the embryos were scooped out of the seeds and the
amounts of total phospholipids, total sterols and
individual classes of phospholipids were deter-
mined as detailed elsewhere’.

Seeds subjected to 1 and 3 imbibition-drying
cycles did not affect germination but the S-cycle
pre-treatment was highly effective in accelerating
the rate of germination (table 1). The mean germi-
nation time was reduced to 5.7 days from 11.1 days
of the untreated seeds. However, when the initial
imbibition (i.e. pre-drying) time of seeds is taken
into account, the total time for which the seeds are
hydrated before completion of germination, s
about the same as control (once-hydrated) seeds.
Hence, the events occurring prior to drying are
implicitly stable during drying and do not have to
be repeated for the completion of germination. In
fact, seeds are able to tolerate several cycles of
hydration and dehydration without much injury,
providing the hydration threshold is not ex-
ceeded !’

Seeds hydrated on 3 or 4 layers of paper for 2
days were most effective in accelerating the low-
temperature germination of seeds; the mean ger-
mination time was reduced by 6.2 days in surface-

Table 2 Mean germination time of maize at {0°C when tested either untreated or Jollowing controlied
hydration

Seed hydraiion on
3 filter paper layers

Sced hydration on
4 fulier paper Layers

Surface-
drying

Unireated ] 2
control

"

Drying- Surface- Drying-
back drying bach
2 ] o i 2 LSD

Mcan gernhinalion 10.8 7.6 3.6

lime {(days)

day days day days day days  day  days (P = 0.03)

1.8 S8 91 36 103 68 [.0
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Table 3 Chungey in phmphn!rp:ds and Stervls of maize embryos Jollowmng controlled seed hydranon over 3
Jdter paper lavers at 20°C

Phospholipid classes

Total Lysophos- Phosphati-
phospho- Total Phosphatt-  phaudyl-  Phosphati-  dylethano-  Diphospha-
hpids sterols dic acid choline dylcholine lamine  tidviglycerol
Untreated 905 6 136 5 107.9 270 296 7 202.3 269.7
seeds
Hydrated 1946 190 6 162 6 139 4 627 2 238.1 778 2
geds

— _—

T— e —

Amounts given are as ug 15 embryos, the values are sigmficantly different according to i-test comparnison at

P = 005

dried seeds (table 2). Drying-back the seeds sitghtly
delaved germination because of the time taken to
reimbibe water. The tmprovement i germinatton
may be attributed to the slow rate of imbibition’~
which possibly helps in the restitution or metabolic
repair of membranes’.

Pre-sowing hydration for 2 days over 3 filter
paper layers caused a significant increase in the
embryo phospholipids and sterols which are mem-
brane constituents (table 3). Individual amounts of
phospholipids in the embryos of treated seeds also
increased over dry seeds. The chemical constituents
of a memkbrane influence its functional properties
including fluidity, permeability, protetn activity,
responsiveness to hormones and the structural
configuration that lipids assume under given ther-
mal and ionic conditions'*- ' Increased amounts
of phosphatidylcholine and phosphatidylethano-
Jamine in the treated embryos may contribute to a
higher membrane fluidity upon reimbibition at the
chilling temperature, as has been demonstrated
during low-temperature hardening of plants'”. It is
interesting to point out that the amount of diphos-
phatidylglycerol (DPG) tncreased as compared
with other phospholiptds (table 3). There are no
reports of DPG 1n higher plant plasma-membranes
and its presence is probably restricted to inner
mitochondrial membrane'®., Maximum amounts of
DPG iit the primed embryos are suggestive of the
well-formed internal orgamization of thetr mito-
chondrial membranes, which are also the sites for
oxidative phosphorylation. The concomitant accu-
mulation of ATP may hence be a mechanism for
improved germination performance.
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A NEW FLORAL CHARACTER INFLUENCING
ALLOGAMY IN RICE
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A limitation in the development of hybrid rice is the
floral structure which is basically not suited for
cross-pollination. To faailttate out-crossing in male



