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Summary 

Nutgrass (Cyperus rotundus) propa
gates mainly by tubers, but seed which 
is dense enough to sink in water will 
give about 5% germination without 
treatment, Treatment of such seed with 
concentrated sulphuric acid or pro· 
longed (10 to 15 days) washing in water 
resulted in 80 to 86% germination. 
Other treatments either killed the seeds 
or failed to increase germination. 

Introduction 

Nutgrass (Cyperus rOlundu.\' L.) is one 
o f the world 's worst weeds and is dis
tributed th roughout the tropics and tem
pe rat e zo ne s. It is we ll adapted to 
disturbed habitats and possesses a high 
potent iality for vegetati ve propagation 
(Jha and Sen. 1980) . with up to 30 to 
40 million tube rs be ing produced pe r 
hectare every year (Horowitz. 1972). It 
may also reproduce freely by seed. and 
Ranade and Burns (1925) have shown 
that in a moderately in fested fie ld at least 
1293 million nutgrass seeds per hectare 
are adde~ to the so il annua lly . 

Ecophysiological study of seed ger
mination is fundamenta l to the under
standing of growth and development of 
a plant spec ies. and is an important as
pect of crop-weed interre lationship (Sen. 
1979. 198 1). A high correlation exislS 
betwee n the environmental conditions of 
a particular habitat and successful ger
mination in a particular weed seed (Sen . 
1977). Although large quantities of seeds 
are produced by nutgrass . the re arc con
flicti ng report s on the extent of the ir 
viability (Justice . 1946). Mall and Shukla 
( 1965) fai led to germinate the seeds of 
this species a lthough both Ranade and 
Burn s ( 1925) a nd Tripathi ( 1969) 
recorded high germination percentages. 
The work recorded here was undertaken 
to investigate germination behaviour of 
nut grass grow ing under arid conditions 
in India. 

Materials and methods 

Field observa ti ons of the vege tative 
growth . flo wering and fruiting of nut
grass were made throughout two fl ow
ering seasons at Jodhpur on a minimum 

often flowering shoots on each occasion, 
and seeds were collec ted from mature 
plants grow ing in different localities. 
Germination tes ts were conducted on 
fres hly-harvested (one month old) seeds 
in sterili zed petri dishes lined with a single 
layer of fi lte r paper moistened wi th dis
tilled water and kept at 30 ± 2°e. Each 
petri dish contained 20 seeds and the tests 
were run in triplicate. Observations were 
recorded daily and the cri terion of ger
mination was visib le radicle protrusion . 

In the first experiment , the seeds were 
treated wi th concentrated su lphuric acid 
for 10. 20 , 30 and 40 minutes and then 
washed in running tap water for at least 
four hours before being rinsed in distilled 
water and placed in the petri dishes. In 
the second experiment. the seeds were 
washed under running tap water for 5. 
10 and 15 days before germination, whilst 
in a third they were exposed to dry heat 
at 60 ± 2°C in a ventil ated ove n and to 
dry chilling at SoC in a refrigerator for 
three months before germination. Seeds 
were also pretreated with the organic 
so lve nts petroleum e ther. be nze ne , 
chloroform . ace tone. ethano l and me th
anol for periods o f S to 40 minutes in 
an attempt to break dormancy. Different 
periods and wavelengths of light (con
tinuous artificial light . diffuse day light 
o n a 12-hour photoperiod. red. far-red. 
blue. green and total darkness) were pro
vided to imbibed seeds for 10 days and 
the germina tion behaviour was recorded . 

Results 

Nutgrass persisted vegetative ly through
out the year at Jodhp'ur and bore the main 
crop of flowers and fruit s in Septem
ber-October on scapes 10 to 60 cm tall . 
Scapes less than 20 cm tall produced 
124.0 ± 74 .0 seeds each whilst scapes 
taller than 20 cm produced 440 .0 ± 154.0 
seeds per head . Flowering and fruiting 
also occurred in January to April. but the 
scapes were short and their flowers pro
duced seeds which were very small and 
light. and not viable . Under stress con
ditions the species completed its growth 
cycle within 3 to 4 weeks and formed 
seeds. but even under good conditions 
not all shoots produced inflorescences 
and seeds. 

Plac ing mature seeds from the Sep
tember- October harvest in water showed 
that 38.6% by number sank whi lst 6 1.4% 
fl oated. These seeds were categorized 
as 'heavy' and ' light ' respectively, and 
it was found that only the heavy seeds 
were capable of germination (Table I). 

Treatme nt wi th conce ntrated sul 
phuric acid for 10 to 40 minutes fo llowed 
by washing in tap water increased ger
mination from 5 .0 % to 46 .6-80 .0%, 
whils t washing in running wate r in
c reased ge rmin at ion to 20.0-86.6% 
(Table 2). Dry heat . chilling. pretreat
ment with organic solvents and most light 
reg imes appeared to e ither kil l or prevent 
the germination of the heavy nutgrass 
seeds. 

Discussion 

An ecologically successful fea ture of 
many weeds is their abi li ty to set viable 
seeds quickly (Baker, 1974) and in enor
mous quantities. It is an advantage to the 
species if the seeds germinate at inte rvals 
over long pe riods, and thi s is oft en 
brought about by hard seeded ness (the 
presence of impenneable seed or fruit 
walls) or o f water-soluble germ ination 
inhibitors. Nutgrass at J odhp~r , in India. 
appears to reac t to favourable and un
favourable growing conditions by pro
ducing viabl e and non-v iab le seeds 
respect ively . Smith and Fick (1937) in 
the United States of America have also 
reported immature and sterile seeds in 
nutgrass. possibly due to unfavourable 
environmental conditions. 

Pretreatment o f heavy seeds with con
centrated sulphuric ac id and by washing 
in waler both increased seed germina
tion . suggest ing the presence of hard 
seeded ness or a water-soluble germina
tion inhibitor, or both . Hard-seededness 
and impermeability of seed!' 10 waler has 
been reported in a number of plant species 
growing in the Indian arid zone (Sen, 
1977). Lahi ri and Kharbhanda (1962) 
observed that the presence of inhibitors 
in the spike lets of Lasiu rlls silldjells. 
Cel1ChrllS d liaris and C. setigerus were 
res pons ible for the ge rmin at ion 
inhibition. 

Impermeable seed coats and water
soluble germination inhibitors are both 
gradually e liminated under natural con
d itions in the soil by factors such as 
temperature fluctuation , leaching and the 
decay of fru it wall s and seed coverings 
(Sen. 1977) . 

This study indicates that the denser 
seeds of nutgrass possess high potential 
for getmination . The agricultural impli
cations of thi s are that cont ro l systems 
for nutgrass should aim at prevention of 
both tuber produc tion and of fl owering 
and seeding under cond itions like ly to 
lead to the production of viable seeds. 



Table I Seed density in nutgrass (September- October flowering season at 
Jodhpur) 

Seed 
category 

light 
heavy 

::!: '"' standard deviation 

A verage weight 
or seeds (mg) 

27 .2 ± 1. 0 
4 1. 5 ± 1.5 

Seeds per Average ge rmina tion 
scape (%) without treatment (%) 

61.4 0 .0 
38 .6 5 .0 ± 1.6 

Table 2 Effect of different pretreatments on the germination percentage of heavy 
seeds of nutgrass 

Pretreatment 

contro l (continuous artificial light ) 
concentrated sulphuric acid 

washing in tap water 

dry heat al 60°C 
chilling 
petroleum ether 
benzene 
chlorofonn 
acetone 
ethanol 
methanol 
diffuse light 
red. far-red , blue. green light and 

total darkness 

::!: "" standard deviation 
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