
The Society for the Study of Species Biology

NII-Electronic Library Service

The  Society  for  theStudy  of  Species  Biology

Plant Species Biol. 5 :235-241,  1990
      PLANT  SPECIES  BIOLOGY

@  by the Sgciety for the Study ef  Species Biology

TheExp]osive Pollination Mechanism

      the Weedy  Hyptis  suaveolensand

 Mating System of

(Lamiaceae)

RAJuJ. S.ALuRI

Department  ofBiology,Uhivensity ofAkron, Akron.OH44325-3908.  U.S.A.

Abstract The  fiower of  the  perennial  shrubby  herb, Hyptis suaveolens  (L.) Poit. is representative
of  an  explosive  pollination mechanism.  The  carinal  structure  formed  by  the  middle  lobe of

corolla  lower lip conceals  the stamens  and  stigma  and  does not  open  following the natural
anthesis.  Upon  anthesis,  the  carinal  lobe is under  tension  which  is later released  by  wind  or

bees. The  violent  explosion  of  the  carinal  lobe caused  by wind  results  in self-pollination;  by

bees, it results in self- and  cross-pollination,  Foraging  activity of  some  bees which  collect pollen

from  the  antheTs  and  stigma  on  H,  suaveotens  may  reduce  the  success  of  pollination,

 The mating  system  involves both autogamy  and  allogamy.  Beth require  explosion  of  carinal

lobe for pollination.  The  flexibility of  the  mating  system  is considered  a  safeguard  ensuring  its
ruderal  nature  for weediness.

Key  words:  Lamiaceae,llyptis,  carinal  lobe explosion,  pollination,wind, bces.

  Explosive  or parallel fioral mechanisms  causing

pollination  as  a  result  of  the violent  movement  of  an-

therslstamens and  style  alone  or  together  with

restraining  petals are  reported  for some  members  of

the  Loranthaceae  (Goebel, 1920; Docters van

Leeuwen,  1931, 1954; Vogel, 1954; Wiens and

Tolken, 1979; Gilbert, 1981; Feehan, 1985), Ur-

ticaceae  (Taylor, 1942), Ericaceae (Marie-Victorin,
                                       ,

1942),  Leguminosae  (Meeuse, 1961; see  Mosqum,

1985), Fumariaceae,  Musaceae  (Proctor and  Yeo,

1972), Onagraceae  (Plitman et al, 1973), Rhizo-

phoraceae  (Davey, 1975), Cornaceae  (Mosquin,
                                       .
1985), Stylidiaceae, Acanthaceae  (see Mosqum,

1985) and  Marantaceae  (Davis, 1987).

  The  ocimoid  mints  (Lamiaceae: Ocimoideae)  in-

clude  both explosive  and  non-explosive  pollination

mechanisms.  The  explosive  mechanism  exists  in the

genera Hll)tis (Burkart, 1939; Harley, 1971, 1976;

Brantjes and  De  Vos, 1981; Keller and  Armbruster,

1989), Aeotlanthus (Hedge, 1972), Eriqpe  (Harley,
1971, 1976), Marsipianthes, Peltodon. Raphiodon

andHomatocheitos(Harley,  1976). Somespeciesof
the genera Plectranthus and  Coieus  have non-ex-

plosivc mechanisms  (Scott-Elliot, 1891; Blake, 1971;

Tanaka,  1972; Faegri and  Van  der Pijl, 1979).

  Hmptis, a  genus  of  400  species  occurs  as an  annual

or  perennial herb, half shrub  or  tree in the  tropical

regions  of  the World  (Nowicke and  Epling, 1969;

Hickey  and  King,  1988).  Previous  limited studies

document  the explosive  nature  Qf  the pollination
mechanism  in H. mutabitis,  H. foscicutata (Burkart,
1939), H. pauliana  (Brantjes and  De  Vos, 1981)  and

H. copitata  (Keller and  Armbruster,  1989), and  the

non-explosive  mechanism  in H. macrantha  (Harley,
1971) in the  New  World.  Ilyptis suaveolens  is a

native  of  the American tropics  where  it grows  aS  an

annual  herb and  flowers between  October  and  April

(Adams, 1972). In Asia, it occurs  in the tropical

and  subtropical  regions,  where  it grows  as  an  herb

and  flowers throughout  the year  in Taiwan

(Anonymous, 1978). It is a  perennial  shrubby  herb

and  flowers from  September  to December  in India.

The  need  for a  comprehensively  detailed knowledge

of  the  explosive  pollination mechanism  in relation  to

the  mating  system  of  H. suaveolens  growing  as  a

widespread  weed  in India is the occasion  for the

present study.

           Materia]s and  Methods

 H)tptis s"aveolens  (L.) Poit. is a  ruderal,  her-
baceous species  common  in rough  pastures  and

gravelly waste  places in Visakhapatnam  (17e42N
and  82018E),  Andhra  Pradesh, India. A  popula-
tion  of  about  700 plants near  the Indira Gandhi

Zoolegical Park  was  chosen  for field observations
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and  experiments  in September-December  1984  and

1985. 0bservations were  made  at the fiowering

patch of  H. suaveolens  by recording  all fiower
visitors  between 07oo  h, when  the fiowers began to
open,  and  1800h,  when  it became  dark, the fiowers

ceased  to open,  and  foraging activity  of  insects stop-

ped.  Nectar sugar  concentration  was  noted  using  an

Abbe  refractometer,  and  sugar  analysis  was  done  by

paper chromatography  (Harborne, 1973). Pollen

production per anther,  pollen viability,  stigma  recep-

tivity and  the mating  system  were  determined as  in

my  previous studies  (Aluri, 1988, 1989; Aluri and
Subba  Reddi, 1989). A  hair hygrometer  was  used

for recording  relative  humidity  and  a  celsius  ther-

morneter  for temperature. An  anemometer  was

used  for noting  wind  speed.  Flower  visitors  (listed
in Table 4) were  caught  after  they  visited,  Dorsal
and  ventral  sides  of  these specimens  were  washed

separately  in lactophenol stained  with  aniline  blue
and  washings  were  observed  under  a microscope  for

pollen  grains  ef  H. suaveolens.  The  behavior of

each  flower visitor  in relation  to flower tripping  or

untripping  associated  with  pollination was  carefully

observed.  Seed fecundity was  calculated  as  percent-

age  of  seeding  in relation  to the pollinated fiowers.

                  Results

1 . Plant Habi4  rvower Mo  t;phology  and  E  tptosive

   Pollination

  The  perennial HJtptis suaveolens  is a  shrubby

herb. It begins vegetative  growth  from  a  peren-

nating  roet  stock  and  seed  after  heavy local rains  in
September. About  three weeks  later, flowering is in-

itiated and  continues  until  December.  Particular

patches may  reseed  themselves  and  persist for several

years. An  individual plant usually  reaches  a  height

of  150 cm.  The  inflorescence is a  verticillate  cyme.

Each  cyme  contains  a 20 mm  long puberulent pedun-
cle  with  3 or  4 fiowers anthesing  over  2-4 days.

  The  odorless  flowers are  small  and  fiag-shaped.
The five-toothed puberulent calyx  is 8 mm  deep and
3mm  wide  at  the opening.  The  corolla  is tubular,
5 mm  deep  and  1 mm  wide  at  the  opening,  with  five
lobes on  the end  of  the tube. Two  lobes point  up-

wards,  (two sideways),  and  the  lower lobe  with  sac-

cate  carina  is in the median  plane below the adjacent

petals. The  entire  corolla  is blue except  for a  dark

brown  color  line inside the upper  petal lobes. The

corolla  tube has 6-8%  sugary  nectar  as  sucrose

equivalents  which  averaged  O.9"1 (Range O.59-
1.21 "1) per flower. Nectar sugars  are  glucose, fruc-

tose  and  sucrose.  The  nectar  is produced  for nearly
30minutes  between  anther  dehiscence and  anthesis

by a  ring-shaped  disk around  the  upperside  of  the

ovary  base. The corolla  base closely  surrounds  the

nectary  and  ovary.  The  four hairy stamens,  in two

pairs, are  inserted on  the distal part  of  the  corolla

tube. The  short  filaments (2mrn) ofthe  upper  pair

are  attached  to the  lower lip and  those  of  lower pair
(3 mm)  te  the  upper  lip. The  1 mm  long single-cell-
ed  anthers  are  intror$e and  firmly attached  to the

ends  of  the filaments. Dehiscence of  each  anther  is
longitudinal. Pollen grains averaged  630 (Range
590-670 per anther.  They  are  loose, powdery,
oblong  and  3-6 colpae  with  a  smooth  surface.

Grain dimensions are equatorial  axis  38.25 um  and

polar axis  48.5ptm. The  syncarpous  ovary  is
bicarpellary with  each  carpel  having one  locule. A

constriction  appears  on  each  carpel  in the antero-

posterior  line in the  initial stage  of  ovary  develop-
rnent.  Growth  of  the  constriction  is retarded  in
later development,  and  the  carpels  are  not  combined

into a  tetralocular  ovary.  The  6 mm  long style  with

a  shortly  bifid stigma  springs  up  between  the carpels

from  the base of  the ovary  and  is inserted 1mm

below  the upper  pair between  the didynarnous

stamens.  The  stamens  and  style  are  hidden  in the

concave  carinal  lower lobe, which  is closed  by  two

closely  appressed  lateral membranous  folds. The
two  adjacent  lateral petal lobes partly  close  the

carinal  lobe at  the base.

  Mature  flower buds  begin to open  each  day  shortly

after  dawn  (7:OO h) and  continue  to  open  until  dusk

(19:OO h) with  apeak  at  9:OO-13:oo h, The  peak  peri-
od  of  anthesis  seems  to correlate  with  relatively

Tab]e  1. Rate  of  anthesis  as  a  function of  time  in HL

       suaveolens,

Time
 (h)

Anthesis
  %  ofdailytotal

Relative
humidity

  (%)

   AirtempeTature

  (oC)

 6:OO

 7:OO

 9:OO11:OO13:OO15:oo17:oo19:oo20:oo

o11223619732o 868686747378818182272729313230292928

Quantified from ten tagged  fiowering stalks  of  individual

plants.
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lower relative  humidity  and  higher air temperature

(Table 1). Anthers  dehisce fully while  still in bud,
30 minutes  prior  to anthesis  and  do net  release  their

pollen. Unfolding of  the saccate  lower lobe with

stamens  and  style does  not  accompany  with  the  open-

ing of  the otheT  four petal lobes (Fig. IA) but is

under  increasingly powerful  tension  with  a  gradual
elongation  of  stamen  filaments and  a  very  slight

downward  movement  of  the lower lobes (Fig. IB-

right).  The  margins  of  the saccate  lobe and  long-
fimbriate, and  these processes  appear  to interlock to

keep the anthers  from bursting out  prematurely.  A

Fig. 1.
 A,

  B,

C,D,E,F,

 H)Iptis suaveolens:
Flewer-epening  with  unfolded  saccate  lower lobe concealing  with  stamens  and  pistil,

Right-Saccate lower lobe under  tensien for tripping. Left-Tripped  saccate  lower lobe and  ex-

posed  stamens  and  stigma.

AmegiUa  sp.  tripping  and  foraging on  the  flower,

Megachile  sp.  tripping and  foraging for neetar.

Apis indica tripping  and  foraging en  the  flower,
Pithitis binghami tripping the  flower with  proboscis.
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Table 2. Flower tripping by wind  spe ¢ d in IL

       suaveotens.

Wind  speed

 (mlsec.)
Flowers  trippecl

Number Percentage

O.2O.4O.81.21.7 oo81420  o

 oco701oo

ff Flowers  observed=20.

slight  disturbance to the earinal  lobe by flower-
visitors  or  wind  speed  above  O.8m/sec. (Table 2)
cause  it burst violently  releasing  the pollen-liberating
stamentsandthereceptivestigma.  Anaverageof47

(Range=30-88) pollen grains remains  in the anther
following explosive  pollen release.  After the  explo-

sion,  the saccate  lobe bends backward  (Fig. IB-
left). The  filaments and  the  two  side  petal lobes
serve  as  an  alighting place  for flower visitors.  The
stamens  are  straight,  and  the  stigma  is bent very

slightly  downwards  without  further growth. The

stigma  is receptive  in the bud  stage  about  30 minutes

before dehiscence of  the  anthers  and  ceases  receptivi-

ty about  90minutes  after  anthesis.  Pollen grain
viability  lasts for 19hours after  anther  dehiscence.
The  calyx  persists and  shelters  the ovary.  The  cor-

olla,  stamens  and  pistil drop off  immediately after
the  loss of  stigma  receptivity.

2. MatingSystem

  Results of  the  breeding systems  provided  in Table

3 indicate that  H.  suaveolens  was  both self-  and

cross-compatible  and  was  not  apomictic.  Fruiting
by autogamy  in closed  conditions  by  bagging shows

that  the  fiowers were  pollinated automatically  by the

wind  activated  explosion.  Although  fruit-set was

1oo%,  seed  set  and  fecundity rate  was  related  to  the

amount  of  pollen  deposited on  stigma  during auto-

pollination.  In natural  conditions,  it is not  always

expected  because  wind  speed  varies  through  time  of

day  which  ranged  between  O.2 to 1.7mlsec. Strong
winds  caused  the  wind-activated  carinal  explosion  as

well  as  flower drop. Fruiting within  andbetween  in-

dividual plants after  hand-pollination was  a  refiec-

tion  of  the  ability  to reproduce  through  cross-pollina-

tion. Natural-fruiting  was  a  product  of  both  wind

and  insect-mediated pol!ination.  There were  no

differences for the fruiting, seeding  and  fecundity
ratios  between  hand  cross-pollinated  and  open-

pollinated flowers. But there  were  significant  differ-

ences  in such  parameters (Chisquare test used)  exist

between hand  cross-pollinated  and  self-pollinated

flowers. Such differences in fruit, seed  and  fecundi-

ty rates  reveal  that  there  are  handicaps for the suc-

cess  of  pollination by both  wind  and  insects.

3, ]Efower-visitor  Activi07, Efower  7?'ipping and

   Pollination

  Flewer-visitors  are  day-active, visited  H.  sua-

veolens  flowers shortly  after the  initiation of  an-

thesis, and  continued  until  night  fall. The  regular

foraging activity  of  bees gradually  rose  to a  peak  at

1000-1200h  and  declined thereafter, ceasing  at

1800h.  Occasional foraging visits  of  butterrues

were  mainly  confined  to the period between  0900-
1100 h. Bees probed  the  flower after  landing on  the

filaments andlor  lateral petal lobes and  rubbing  the

stamens  and  stigma  with  their ventral  side (Fig. IC-
E). Except for the  small  TTigona, Ceratina and

Pithitis, bees were  not  disturbed by the violent  explo-

sion  of  the carinal-lobe  when  probing  the  fiower.

Consequently, small  bees first moved  around  the

flower and  touched  the carinal-lobe  with  their pro-

Table3. Results of  breeding systems  for H.suaveolefts.

Test Treatment "Flowers
pollinatedfi

 Flowers
 fruited

Fruiting
 (%)

Seeding

 (%)
Fecundity
  (%)

Apomixis

Automatic
self-pollination

Effectiveness of
self-pollination

Effectiveness of
cross-pollination

Open-pollinated

Emasculated, bagged

Untreated, bagged

Self-pollinated by
hand within  individual
plant,  bagged

Cross-pellinated by
hand, bagged

Untreated, not  bagged

303S

co

40

500

o35

34

30

394

 o1oo

85

7S

79

o92

82

68

69

o92

70

51

54
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4. Flower  visitors, their forage type and  pollen grains of  HL  suaveotens  deposited on  their  bodies.

239

Forage type # Pollen grains deposited
Insect species

Nectar Pollen Range Average Standard
deviation

HYMENOPTERA

Apis  indica

7)'igona sp.

X),tocopa latipes

Rseudapis  oaybeloidas'

CZIratina sp.

Amegitla sp.

71hyreus histrio

Pithitis binghami

Megachile  sp.

LEPIDOPTERA

Butterfiies

+

+

+++++

+

++

+++

+

34-12159-9527-15273-27872-10377-643

 7-4522-8327-111

O-23

 58

 70

 71230

 90233

 23

 65

 70

5

22.32

 10.80

 26.54

 83,24

 11.21236.95

 12.17

 24.96

 37.35

8.20

Pollen is deposited only  on  ventral  side;#  specirnens  examined  for each  speeies=10.

boscides (Fig. IF). These behaviors caused  the ex-

plosion. After  the  explosion,  they  foraged on  the

flower. Ceratina and  Pithitis first foraged for nectar

and  then  collected  pollen remaining  in the  anthers,

on  the filaments and  pistil. 7)'igona  foraged for

pollen only.  There  was  little or  no  pollen  in the an-
thers or  on  the  stigma  after  the  bees have  left the

flowers. Butterfiies probed  the untripped  flowers

laterally, landing on  the adjacent  flower calyces,  and

the tripped flowers frontally as  bees did. A  separate

analysis  of  ventral  and  dorsal sides  of  each  bee and

butterfly species  indicated that  pollen is deposited on
the ventral  side  only.  Amegilla  and  Rseudepis  pick-

ed  up  pollen grains nearly  thrice the amount  that  was

deposited on  the ventral  side  of  the other  bee

species.  The  butterflies probing  frontally (Table 4),

picked up  pollen  grains from  tripped  fiowers only.

They  picked up  no  pollen by  frontal probing when

they yisited the flowers that  received  too  many  visits

by  pollen collectors.  A  single  foraging visit  of  any

bee species  caused  the tripping of  the carinal  lobe of
the  flower. Butterflies did not  trip the fiowers.

                Discussion

  Many  members  of  the  Lamiaceae,  being self-com-

patible, exhibit  protandry, which  is highly prevalent
in the  sub-family  Ocimoideae.  The  group  is charac-
terised by  anthers  and  stigma  enclosed  by a  carina

formed  by  the lower lip of  the  flag-shaped flowers

adapted  for sternotribic  pollination (Vogel, 1954;

Van  der Pijl, 1972). The  genus H'iEptis for its species

thus  far known  is unique  in this regard.  The  carina

formed  by  the  middle  lobe of  the  lower lip does not

open  upon  anthesis  but is under  tension  which  is re-

leased in an  explosive  way  by a  gentle  disturbance.

The  carina  then  flips backward  and  downward,  caus-

ing the anthers  eject pollen onto  the  stigma  resulting

in self-pollination.  The  stigma  is receptive  after

elongation  of  the style  and  protrusion beyond  the an-

thers in H.  pauliana  (Brantjes and  De  Vos,  1981)

and  by opening  of  the bilobed stigma  in HL cupitata

(Keller and  Armbruster,  1989) after  the explosion  of

the carinal  lobe and  after  the stamens  bend  down  in-

to  the same  lobe. The  last condition  also occurs  in
H.  mutabiiis  (Burkart, 1939) and  in E?'iope crassipes

(Harley, 1971). In H. suaveoiens,  hewever, the

shortly  bifid stigma  is receptive  before the anthers

dehisce, and  stigma  receptivity  remains  until  before

the corolla  wilts  or  drops. In addition,  the  style

does not  elongate  after  the  carinal  lobe has explod-

ed,  and  the  stamens  do  not  bend  down  but remain

straight, as in Aeolianthus  njassae (Hedge, 1972).
Such a condition  might  favor pollen reaching  the

receptive  stigma  when  the  forager trips the fiower.

  Foragers reported  on  Hj'ytptis flowers include bees,

wasps,butterfiesandhummingbirds.  Bombusbrevi-

viltus  triggers the  floral explosive  mechanism  ster-

notribically  in H. paradisi, Ebeomalopsis auropitosa

in H. subrosea,  and  Centris tarsata in H.  irwinii in

Brazil (Harley, 1974). Brantjes and  De  Vos  (1981)
treat the flower of  H. pauliana  as ornithophilous

and  possibly pollinated by  a  hummingbird  in

Brazil. The  fioral mechanism  in H. capitata  grow-
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ing in Panama  is visited  by bees, wasps  and  but-
terflies and  is tripped only  by a  wasp,  Omicron

fldvonigrum, which  collects  nectar  nototribically.  It
,is

 very  unusual  to have nototribic  pollen  deposition
in fiag-shaped blossoms  (Keller and  Armbruster,

1989). The  floral explosive  mechanism  in H.
suaveolens  in India is tripped  by a  slight  disturb-
ance.  The  wind-caused  explosion  results  in fruiting
and  seeding  in untreated  flowers covered  with

porousbags.  Thecompletesuccessofpollinationin

fruiting as  a  result  of  wind-activated  explosion  in
this treatment  is due  to wind  pressure  inside the bags
developed by the  influx of  wind  through  pores  on  the
bags. It means  that  wind  could  cause  1oo%  self-

pollination in natural  conditions  only  when  the

wind-speed  is above  O.8m/sec,  and  upto  certain

limit. The  seed  output  and  fecundity is, however,
subjected  to the amount  of  pollen  deposited on  the

stigma.  Since the  flowers are  delicate, strong  winds

cause  carinal-explosion  followed by flower drop.
The strong  winds  therefore  have  negative  effects  in
that they  indirectly limit the  natural  fecundity and
also  reduce  the  foraging  activity  of  insects.

  Foraging  bees cause  the carinal-lobe,  to reflex  and

release  the stamens  and  stigma.  Deposition  of

pollen is always on  the ventral  side  of  the bee's
body. The  foraging behavior of  the small  7}'igona,
Ceratina and  Pithitis suggests  that  they  are  disturbed
by  the explosive  mechanism.  Censequently, from

past experience,  they first touch the carinal  lobe with

their proboscides to  make  sure  it is exploded.  they

then  probe  the  fiower for nectar  or  pollen.
Although  they  trip the explosive  mechanism  as  a

result  ef  which  pollen is deposited on  the  stigma,

their pollen collecting  behavior leaves little or  no

pollen on  the stigma  after  they  have left the  flower,
They  are  therefore  net  ordinarily  pollinators, can  be
treated as  mere  visitors  for exploiting  the  floral
resource.  The  medium-sized  Amegitla, Apis  and

Rseudopis  pollinate  ordinarily  but also  collect  pollen
as  small  bees do, The  medium  $ized  Mqgachite, the
large-sized Xylocopa  and  T;hyreus trip the explosive

mechanism  and  collect  nectar  only.  Their habitual

movement  between fiowers of  the  same  or  different

conspecific  plants  increases the chances  for cross-

pollination and  can  be major  pollinators. The  dual
behaviors of  nectar  foraging butterflies seem  to ex-

ploit both  tripped  and  untripped  fiowers, This

behavior and  their infrequent visits  indicate that

they  are  not  ordinarily  pollinators.

  Sexual reproduction  through  autogamy  and

allogamy  in H. suaveolens  is absolutely  dependent

Aluri

upon  a  biotic or  abiotic  vector  for the explosion  of

the  carinal-lobe  and  subsequent  placement  of  pollen
on  the  stigma.  The  fiower has about  two  hours
lifespan and  needs  to be pollinated  during that  peri-

od.  The  abiotic  vector,  the  wind  does not  always

biow at  particular  speed  in natural  conditions  and

hence  its role  in activating  carinal-explosion  is
limited during that short  period of  fiower life. The
wind-activated  carinal-explosion  however  results  in
only  self-pollination.  It is the insect foraging activ-
ity that  brings about  cross-  as well  as self-pollina-

tion. As  a  result,  the  plant  may  have confined  an-

thesis to daylight hours when  the  flower-visitors are

active.  The  total anthesis  period correlates  with  the

foraging period  of  insects on  HL  suaveolens.  Fur-
thermore,  the  peak  period  of  anthesis  also  coincides

with  theintensive  foraging period  of  insects. Such  a

coincidence  insures completion  of  pollination pro-
cess  in most  of  the flowers anthesed  in a  day  by in-

sects  which  are  usually  most  active  foraging when  air

temperature  is relatively  higher and  relative  humidi-
ty  lower. The  natural  pollination thus  is a  function
of  insects collecting  fioral resource  and  periodical oc-
currence  of  appropriate  wind,  As  already  stated,

the mere  carinal-explosion  does not  insure 100%

pollination success  in terms  of  seed  output.  The  pro-
duction of  seed  from  each  of  the  two  ovules  in the
flower is then dependent on  the rate  of  enough  self-

or  foreign-pollen deposition on  the  stigma  and  not

directlyontherateoffiowertripping. Thelownatu-
ral  seed  output  in H.  suaveolens  is a surprising  result

that  difffers from  expectations  despite its being self-

and  cross-compatible.  This might  have been  due to

the  behavior or  small  bees collecting  pollen from

stigma  and  iimited role  of  wind.  There is no  infor-
mation  on  natural  fecundity of  other  allied  species

and  hence the speciality of  H. suaveolens  cannot  be
observed.  The  low  rate  of  natural  seed  $et  however
does not  affect  the  plant being a  ruderal  occupying

varying  habitats in tropical or  subtropical  regions.

The plant  is a  perennial  and  can  reproduce  sexually

by seed  as well  as  asexually  by  vegetative  growth
from  perennating root  steck.  The  sexual  process
brings about  the required  change  in genetic material
through  insect-mediated pollination  that  is essential
for weediness.  The  asexual  process on  the other
hand  permits perpetuation of  the plant  in times of

poor  yields. Therefore, such  a  dual reproductive
behavior exhibited  by H  suaveolens  is a ruderal  char-

acter for perpetuation  of  the plant.
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