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CHAPTER I

General Introduction




'Soil seed bank' represents seed reserve or seed
pool which is partly composed of seeds produced on the area
and partly of the seeds blown from elsewhere (Cohen, 1966).
The seeds geﬁerally enter into the soil either in dormant
condition or the dormancy is imposed upon them. These seeds
form the soil seed bank. It remains there in dormant state
as long as the unfavourable conditions persist. The longevity
and size of the soil seed bank depends upon the life span
of the seeds and species composition of the seed pool. It
partly reflects the history of vegetation and is also . likely
to contribute to its future (Major § Pyott, 1966). The dormant
fraction of the seed bank is likely to continue to many gene-
rations of the plants, sometimes over decades. Therefore,

seed bank may be said to represent a store of 'evolutionary

memory'.

Seed bank has a strong link to the survival of a
plant population. A clear understanding of the dynamics of
a plant population requires a thorough knowledge of the seed
population dyhamics in soil. The study of seed population
dynamics in soil in the context of crop fields encompasses
such aspects as 'seed rain' (sensu Harper, 1957), weed seed

input through farmyard manure, contaminated crop seeds and



other agencies, weed seed dispersal, status of the weed seed
bank in soil, fate of the buried weed seeds in time and space,

weed seed losses caused by various agencies and weed seed

population flux as a whole.

Most weed seeds dndergo a period of dormancy after
their dispersal. Depending on the species énd the prevailing
environmental conditions, the dormancy in seeds may last
from few days to many decades. Such seeds continue to remain
in dormant condition in soil as long as the unfavourable
conditions persist in soil-secd environment. Therefore, the
soil seed bank»partly contains the seeds shed or blown onto
it in the current seasons and partly of the seeds which have
remained dormant from preceding years. This may also include
some species no longer growing there. Thus the seed content
of the soil partly reflects the past végetational history
of the 1land. The knowledge of various aspects relating: to

soil seed bank may be helpful even in forecasting the futuré

weed vegetation.

Most weeds shed seeds before the crop harvest by
virtue of their rapid growth and short life cycle. Therefore,
before the weed plants die, they leave enormous quantities
of seeds in the crop- fieids, which increases the size of
the weed seed bank in soil. and causes weed infestation in

several subsequent years. Thus '"One year's seeding seven



years' weeding" 1is not just a saying, it has a scientific

basis too.

Weeds share much of the 1light, water, nutrients and
other resources of the agroecosystems and adversely affect
the crop yield. Thus, one of the prerequisites for improving
crop productivity is to keep the crop fields free from weeds
as far as possible employing various control measures includ-
ing the application of herbicides. The herbicides, no doubt,
kill the weed plants, however, the weed seeds lying at diffe-
rent depths of soil remain unaffected. Such seeds contribute
to the recruitment of weeds when the conditions become favour—‘
able for germination and seedling emergence in subsequent
generations. Therefore, the weed seed population in soil
is a key factor in determining the dynamics of weed popula-

tions in crop fields.

In situations where effective weed control practice
is 1lacking, the unchecked weed growth and successful seed-
ing by weeds result in accumulation of seeds in soil in large
numbers. This large weed seed reserve can contribute to the
severity of weéd infestation only when it contains sufficient
quantity of viable seeds. In fact, the germinability of buried
weed seeds, their 1longevity and dormancy mechanism regulate
the weed infestation in subsequent years. The intensity of

weed infestation, temporal and spatial variability in weed



population and composition of weed flora in agroecosystems

are strongly influenced by the nature and dynamics of weed

seed bank in soil.

Weed problem is a very common feature in all agro-
ecosystems. The problem, in particular, is far more acute
in shifting agriculture (locally called 'Jhum') where modern
weed control measures are not employed. Though the terracé
cultivation has been recommended as an alternative to 'jhum'
as one of the measures to minimize deforestation and soil
erosion and to improve crop yield, traditional 'Jhum' culti-
vation 1is still the chief agronomic practice of the tribal
people of north-east India. The crop fields under both 'Jhum(
and .terrace cultivation in Meghalaya are heavily infested
by a large ?ariety of native and exotic weed species owing
to the favourable climatic conditions for their growth and

absence of efficient weed control measures.

The crop fields wunder 'jhum' cultivation are usually
left as fallow for about 4-5 years before they are brought
again under cultivation. There is a rapid and luxuriant growth
of weeds during the fallow period. In 'jhum' cultivation,
manual hand weeding 1is the sole method employed for weed
control; there is no application of herbicides. On the con-
trary, the crop fields under terrace cultivation are subjected

to continuous tropping and the fallow period, if any, happens



to be of a short duration. Therefore, the agro-ecosystems
under terrace cultivation do not get enough time to develop
protective vegetational cover. Moreover, the regular crop
rotation and application of herbicides suppress the growth
of weeds. Besides, mechanical as well as manual hand weedings
are also frequently done to control weeds. Thus the 'Jhum'
and terrace cultivation, both of which are prevalent in the
hill region of Meghalaya vary considerably from each other.
The variations in cultivation practices bring about changes
in phenologies of weéds, and dispersal abilities of the colo-
nizing species (Swaine § Hall, 1983; Uhl et al. 1981), as
a consequence of which the dynamics of weed sced population

in soil may also be influenced.

Weeds produce seeds in large numbers, a good propor-
tion of which becomes incorporated into the soil weed bank
of crop fields. Though a part of the soil seed bank, of course

gets exhausted with time, a large fraction of the buried

weed seed population still remains there in viable state,

to perpetuate the weed problem. Therefore, it 1is important

to know the fate of the weed seeds that are dispersed into
an agroecosystem. These weed seeds subsequently get incorpora-
ted in the soil seed bank. The following‘pertinent questions

could be raised with regard to the fate of weed seed bank

in soil and related issues.




1) Do all the seeds entering the soil form an integral

component of the soil seed bank as well as the weed

flora?
2) How long do they survive in soil?
3) How does the burial affect their dormancy mechanism

and actual germination?

4) How and to what extent do the prevéiling cultivation

practices influence the fate of buried weed seed

population?

These are some of the questions which need to be
answered through manipulative field studies and ‘'control'

experiments.

Keeping the above points in view, the present study
on the dynamics of buried weed seed population in different

crop fields wunder 'jhum' and terrace cultivation has been

made to cover the following aspects:

1) Weed seed input to the crop fields through seed rain,

contaminated crop seeds and FYM.

2) Species composition of the weed flora and soil seed

bank.

5) Existing status of the soil seed bank.



4) Fate of the buried weed seed population.

5) Change in seed viability and dormancy of seeds of

a few selected weeds due to burial.
6) Weed seed loss from the crop fields.

The exﬁerimental data on variougﬁ aspects mentiohéd
above have been presented in Chapters IV to X. The General
Introduction (present chapter) outlines the significance
of weed éeed bank in soil and sets out the objective of the
thesis.. The literature pertainining to various aspects of
weed seed bank in soil, such as fecundity of weeds, weed
seed input into the soil, viability, dormancy and germinabi-
lity: of the buried weed seeds, change in buried weed seed,
population in time and space and loss of weed seeds from
the soil seed bank have been briefly reviewed in Chapter
I1 (Review of Literature). Chapter III deals with the soil,
climate and vegefation and also describes the salient features
of the seeds of a few selected weed species. Although the
data contained in Chapters IV - X have been critically dis-
cussed in the corresponding chapters, &he major findings
of the entire work have alsoigiscussed-in an integrated manner

(Chapter XI, General Discussion).




