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ABSTRACT

Bidens pilosa L. is an annual weed in many cropping systems wheeduces crop yield up to 9 to 48 percent
because of its fast growth and competitive abilltigis weed is commonly found in gardens, cultivadeeias, waste lands
and along road sides. The reproductive biology e&dvhas an implication on controlling practicest tiénimize the
populations on agricultural fields. With this baokgnd the study was conducted to know the biolofyveed seed
production under the canopy of plantation cropsawegrowth is observed during July to SeptembeSauth India.
A wide variation in plant height, Number of branshbiomass, seed production potential were obsefMeere was no
definite pattern in seed production between seéd episodes and branches of weed but significaffierdnces were
observed in the growth parameters Viz. number eflsgproduced from different branches. The timevaldetween seed
rain episodes significantly varies from 4 tol5 daysl 37 to 73 days taken to complete entire seiedegsode varies
among population. Test weight of seeds collectathduseed rain episodes had significantly high 4g)6between early
and (1.08g) at later stage of seed rain episodeteTis a positive significant correlation betweke growth parameters

and the seed yield was observed.
KEYWORDS: Bidenspilosa, Seed Production Potential, Seed Rain Episodeeation
INTRODUCTION

Bidens pilosa L is a major weed of numerous crops (maize, sorglvegetables, cotton, tea, coffee, coconut, oil
palm, citrus, rubber and tobacco) in many countfi¢sim et al 1977). Generally found in full sun partial shade on
grazing land, roadsides or waste ground and invesfasant grassy vegetation in farming areas. Hégld production and
ability to thrive in any environment are most imjamit survival strategy (Souza et. al. 20@yens pilosa grows quickly

and comes to flowering 4 months after germinatiot produce mature seeds 4 weeks after flowering.

Bidens pilosa is an erect annual herb commonly called as begtek'sr Spanish needle with branching habit to
about 0.3-1.8 m tall with pinnately compound leawé.5-13.5 cm length from petiole and deeply didéd into three
toothed lobes. The terminal lobe is larger thandtier two lobes. Flowers are tiny, yellow and higldlense terminal
clusters. Each flower cluster has 4-5 short, bredidte petals but these do not persist for a lotigee. Fruit is (achene)
dark brown to black, straight, wingless, and 8-16 tang. The seeds are black about 1 cm long, wishbarbed awns at

the tip. Heavy growth is observed during July tgpt8ember in south India. A survey on weed flora asged with
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cardamom and coffee plantations indicated that afuten major weedsBidens pilosa, Ageratum conyzoides and

Crassocephalum crepidioides occupy top three ranks in the order of predomingdAcgon, 2001).

A single plant typically bear 80 flower heads wisieeds production potential of 3000 seeds per year
(DPI, 2008; Mvere, 2004; PIER, 2007). It can formnde stands (Weber 2003) and significantly reduoe gield
(Cerna & Valdez 1987; Ugen, Wien & Wortmann 20()dies about reproductive biology Bifdens pilosa L. can have

an implication on controlling practices that minmithe effects of these populations in fields.

Annual weeds depend on seed production as thensedms of propagation and survival. Production einalant
small seeds is a common adaptation that ensur@éghaphobability of dispersal and re-infestation. eDto high seed
production potential combined with dormancy, semtfjevity possesses higher advantage as therehareze of at least
for some of them to germinate and grow into newmpéasingle plant of an annual weed can producegnseeds in one
season to cover an area of one acre. one plahtigfurospermum inodorum produces over a million seeds (1,000,000)
(Lutman, 2002).

Amaranthus powellii, Echinochloa crus-galli and Setaria faberi produce 30,000, 100,000 and 28,700 seeds per
plant respectively, whildatricaria perforata produces 300,000 seeds per plant (Blackshaw ankkHd997). With this
background, the experiment was to know the biolofj\Bidens pilosa seed production and variation in the existing

population was studied under the canopy of plaswatiops in hill zone.
MATERIAL AND METHODS

The study was conducted to know the biologyBadens pilosa seed production potential under the canopy of
plantation crops such as Coffee, Cardamom and Peup@onal Agricultural Research Station (ZARS), ditiere,
Chikmagalur district which belongs to hilly zonegia-climatic zone -9) of Karnataka. The zone israbterized by high
elevation, undulated and rolling topography wititkhvegetative cover in slope land. The zone rexeiveavy rain fall of
2800 to 3500 mm per annum and located 423’8l latitude and 7%®5’E longitude and at an elevation of 975.6 m above
mean sea level. The monthly average sunshine wagdafrom 6.10 to 10.27 hour in February, MarchrilAgnd May.

A minimum sunshine 0.43 to 0.90 hour was obseraefiuigust. The maximum and minimum mean temperateerded
during the period of study were 32.04mm and 15.16 nespectively. The average relative humidity)(Buring morning
and evening hours was 80 to 88.58 percent and 14.83.48 percent respectively. The soils are galyered in color

with acidic pH and loamy in texture and rich in @nic matter.

Experimental site of ten square meter land areaiheg canopy of Coffee, Cardamom and Pepper piantaas
used for collection of dat&idens pilosa plants were selected randomly in between crop mweare tagged in the marked

area of the experimental site. The growth pararsetere recorded.
Growth Parameters

The plant height (cms) of the tagged plant was omeadsat the time of flowering from ground levelthe top and
average height per plant was obtained. The branch&sdens pilosa were numbered serially from base of the plant.
Matured seeds were collected from the branchesdh @lant were pooled and calculated average nuotheeeds per
plant. After the completion of seed rain episodks,plant biomass was dried in oven and mean dighvef each plant

was calculated. Seed rain episode is the shatterfirthe seeds from different branches at a padicgrowth stage.
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Subsequent seed rain episodes takes at irregulwah of time. Hence it is coded as DAFSS (Dayerafirst seed

shattering). It will take maximum of 73 DAFSS fdf the seed rains from a plant.
Seeds Collection

The total number of seeds Bidens pilosa were collected from all the seed rain episodethefplant separately
episode wise into the plastic bags and dried usldade and stored in the seed desiccators. Thegaveeads per plant was
calculated and obtained seed rain episodes reqtoredllect all the seeds from each plant and @mdrthe number of
days taken to complete all the seed rain episoflemch plant. Seed production potential was caledlas product of
Number of seeds per seed rain episode and the rntataber of seed rain episodes per plant. The tegghtv (g) of

1000 seeds collected from different seed rain ejgisof different branches in each plant were resmbetparately.
Statistical Analysis

The data collected from the laboratory, pot cultane field experiments were analysed statistidaylyadopting
the ANOVA technique described by Panse and Sukha{t®99). Further Duncan Range test was perfornsdgu
M stat-C statistical software. The percent valuesanfirst transformed to angular arcsine valuesreefinalysis. Based on
additive test the data was suitably transformed AN@VA was carried out. The data were tested & fiercent level for

significance using student “t” test and non sigifit data were indicated by the letters NS.

RESULTS AND DISCUSSIONS

Growth parameters and yield parameters among ohakViplants oBidens pilosa Viz. plant height, number of
branches per plant, biomass per plant, seeds pedcher plant and days taken for complete seedemisodes were were
significantly different in plant height (102 to 2@®/ plant), number of branches per plant (6 tdighches/plant), Dry
weight (12 to 145 g/plant), Number of Inflorescer{d to 531/ plant), Seed rain per plant (4 to X)nber of seeds
produced per plant (1244 to 10507 seeds) and dags to complete all the seed rain episodes froto 3B DAFSS were

observed.

Gawronski (2000) stated that weed amaranths isbtapd producing 100,000 seed per plant. Studiesesd
production potential inAgeratum conyzoides, Bidens pilosa and Crossocphalum crepidiodes showed that each plant
produces an average of 2808, 810 and 832 seedsctiegy,(Annon.,2001)Celosia argentea produces 11,812 seeds
/plant whereas Parthenium plant produces 10,0@0 @00 seeds/Plant. (Jayakumar and Jagannatha®),. 0@ isolated
Bidens pilosa plant can produce over 30,000 seeds (PIER, 200i)s B.pilosa produced 810 to 30,000 seeds per.plant

Table 1: Variation in Growth and Yield Parameters anong Populations ofBidens pilosa

Plant | Plant | Branch/ | DW (g)/ | INFL/ | S€89 | seeds | DAYS Taken to
No. |Ht(cms)| Pl Pl B | RER Ty o)
) ) Pl Seed Rains
P1 122 18 52 206| 11| 7575 60
P2 200 9 40 231 15| 6454 73
P3 182 16 70 468 14| 8224 71
P4 145 10 25 157 10| 2070 62
P5 139 6 18 101 5 1479 37
P6 153 7 32 79 6 1745 45
p7 134 13 50 307| 12| 5903 63
P8 181 17 145 | 531 10| 10507 58
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Table 1: Contd.,

P9 112 8 20 94 7 1862 52

P10 102 6 12 54 4 1244 48
Meanz* 147 11 46.40 | 231.80| 9.4 4706.30 56.90
o 32.21 4.64 39.03 | 167.24| 3.77 | 3414.84 1141

PI- plant DW-Dry weight INHAbflorescence

Plant size and photosynthetic capacity (Kirby 19Tdyogen assimilation by seed on the spike (Asdeet al.,
2004) and endogenous plant hormone levels (Wahuady, 2001) may differ between plant to plant and dbote to the
difference in seed production. The quantity of spestluced amongst plants and branch position waaniform. Further
variation in spike length between plants grownameon environment was observed (Wah@l., 2001; Perilleet al.,

1991). The seed production potential significantlyied between episodes (Table 2).

There is significantly high degree of positive tielaship between number of branches per plBitnumber of
inflorescence per planbD§(0.890) and between dry weight of plant with numbkinflorescence@&D) (0.901), between
number of branches per plal)(number of seeds per plam)((0.895), between dry weight of plai@)(and seed number
per plant F) (0.874), number of inflorescence per plant shosteong positive relationship with number of sepdsplant
(D&F) (0.956), Further, number of seed rain episodeth wWays taken to complete seed raf&G) (0.946) were
observed. Plant having more seed rain episodegivabgirelated to long reproductive period (0.94@khereas total
number of seed per plant strongly positively relate number of inflorescence per plant (0.956)mzes (0.874) and
number of branches (0.895). It indicated that theammeters are important in yield determinantsabse the more
number of branches increase more number of infterese similarly as increase in number of branchésequently
increase in number of seeds per plant. This wadiromtion with the conclusion of earlier workersatha strong
relationship between seed production and plantvdeight in weeds ofSenecio vulgari, S media, Tripleurospermum
inodorum (L) and Sinapis arvensin L. (Lutman, 2002: Lutman et al. 2008), SuleymafO@&) and Rashid et al.(2007).
There is positive and significant correlations tesw growth characters didens pilosa and the final seed vyield.
Dry matter production contributed more to seeddyiednd this could be probably meant that seed yieldreatly

depending on the biomass of the plant.

Table 2: Relationship between Growth and Seed YielBarameters inBidens pilosa (N=10)
Characters | A B C D E F G

A 1 ]0.312] 0557 0596 0.680 0.600 0.567
B 1 0.760| 0.890* | 0.639| 0.895* | 0.586

C 1 0.901* | 0.422| 0.874* | 0.359

D 1 0.686| 0.956* | 0.616

E 1 0.735| 0.946*

F 1 0.658

G 1

-Plant Height (cms)
B- Number of Branchs/Plant
-Ory Weight (g)/plant
D- Inflorescence/Plant
-B®umber of seed Rain/plant
F- Number of seeds /plant
-®ays taken to complete seed rain

The total duration between first seed rain epidodast seed rain episode were 73 days. Unlike ptapts which
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produce seeds synchronomously between plants wathidays, whereas weeds produce seeds non synafwasly and
shattering in different seed rain episodes. The fimerval between seed rain episodes and daya takeomplete entire

seed rain episode varies within species and amopglgtion.

The total number of seeds produced per plarB.ipilosa (plant No.1) in entire seed rain episode was 7575.

The percent seed production in each seed rain a4, ?5,8,6,23,20,13 and 5 for different seed egilsodes of 0, 2, 5, 7,
11, 15, 21, 28, 36 and 51 days respectively (figlireThis data suggest that the seed sheddingffiereit seed rain
episodes varied from 2 to 23 percent dependinglant putrient status, moisture and environmentatofis influence
during seed production period. In other words ¢hjyercent of total seed produced by the plant \wad at first seed rain
episode and 23 percent was observed 21 DAFSS. Sarskdoust (2000) showed that plant size and fradition of

Alliaria petiolata affected fruit size, seed production and pattérovole fate. Large plants had more seed fecurttidy

their smaller counterparts. Maternal investment weggulated according to plant mass at two levelsArhong fruit

(small plants had significantly lower fruit set thdid large plant). 2. Within fruit (small plantsidh significantly fewer
ovule and significantly higher propogation of aledrbvules per fruit than did large plants). Sméhps tend to produce
same total seed number per biomass and total saesfumit plant biomass comparable to large pl&#sd production by

fruit position depends on spikelet position on spitEredrich and Smith, 2006).

Test weight of seeds collected from different brexin different DAFSS were recorded in order tmpare the
variations in seed mass in the same branch of r&.glawas observed that a later formed seed,pgetive of branches
from where they have been collected, shows higkgpificant lower seed weight compared to early fednseeds.
The highest average weight (1.649) of 1000 seedsoliaerved in O days after first seed shatteridg éad lowest was
1.08g in E5. 34 Percent decrease in seed weight fist seed rain to last seed rain was obser@ohilar pattern of
declining in seed mass towards plant distal end etserved inCapsella bursa-pastoris (Hurka and Benneweg, 19)/9
Cassia fasciculate Michx. (Lee and Bazzaz, 1986)lhlaspi arvense L.(Matthies,1990) andAsphodelus albus
(Obeso,1993)Further it is also evidenced by Susko and Lovettfd (2000) that in garlic mustardlliaria petiolata) a
biennial herb, seed mass was highly variable amseegds within fruits accounted for 25 percent ofiarare.
This is mainly due to the availability of food resoes from the mother plant. Seed mass varies a@eraily among and
within species in different habitats and differstatges of succession. In an individual plant seasisrdecreased from base
of the plant to distal position. This variationnginly due to limited availability of parental resoes such as nutrients and

photosynthates.

Multiple linear regressions was applied betweerldy@nd growth parameters and obtained the equdtion

estimating yield factor as
Y= -0.3634-0.0411%0.006X%+0.151%+0.041X%+0.003%+0.431X%

As per multiple linear regressions, significantlysaciation between casual growth factors and te&l yas
observed. For every day to complete the seed msode 0.0411 g of seed yield decreases, and ewenyf plant height
0.006 g of seed yield is also decreases. For dwanych of plant, 0.151 g of seed yield increases|asly for every gram
of dry weight of plant 0.041g of seed yield is imased. The calculated R square between the sdddoyiBidens pilosa
with respect to the growth parameters is observ@86® indicates that there is 95.66 percent ofrdetation obtained.

Hence, It shows that the growth parameters weoamgtcasual factors for seed yieldBiflens pilosa.
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CONCLUSIONS

The study indicates that the growth statuBifens pilosa is reflected by biomass per plant which had strong

relationship with number of seeds per plant. Thees no clear pattern of seed production among rdifteseed rain

episodes or among branches within a plant. Thidystnay useful for preparing model for predictingitig and weed

seedling emergence before and during growing setasfom effective control of weed with limited uséherbicides.

Seed production pattern in B.pilosa
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Figure 1: Pattern of Seed Production in Different ed Rain Episodes irBidens pilosa

Table 3: The Average Weight of 1000 Seeds in Diffent Branches in Different Seed Rain Episodes @&idens pilosa

Seed Rain El E2 E3 E4 E5 CD
Episode | (0 DAFSS*) | (18 DAFSS)| (22 DAFSS) | (30 DAFSS) | (52 DAFSS)| (P=0.05)
Mean 1.64 1.45 1.37° 1.22° 1.08 0.185
(*DAFSS-Days after First Seed Shattgr
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