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Weed flora of black pepper garden at high rainfall tract 
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Black pepper (Piper Iligrtllll L.) is a vine 
on live support trees (standards) planted at a 

ipacing of 2,5 to 3,0 m on either side, however, 
P.''''''l; varies considerably according to local 

situation, Weed is one of the major problems 
affect the growth and development of black 

Weeds, besides competing with black pepper 
or fLatllral resources, also harbor diseases and serve 

alternative hosts of root-knot nematode and 
Field survey has shown that weed flora in 

pepper have changed with location/agro­
:nm,mc situation (Ipor, 1993; Kueh ef ai"~ 1993; 
~bnlhaln and Abraham, 1998), Weeds are used as 

in black pepper garden (Parthasarathy ef ai" ~ 

Black pepper being widely spaced crop and 
in high rainfall tropical humid climate that 

great scope for weeds to emerge and compete 
tlI11_Cr(lp at different magnitude (Parthasarathy and 
,a"''ld''''d'', 2009), An understanding of the 
ommcm weeds associated with this crop in different 
!ro ··clim~ltic situation is important for plantation 
lan:lgemc:nt. The objectives of this study were to 

the weed flora and the most predominant 
species present in black pepper plantation and 

analyze the major nutrient content of the weed 

A field survey to identify weeds in black 
plantation was conducted at Indian Institute 

Spices Research (IISR) experimental farm, 
ru~'anlaarnu:'hi,Kozhikode District, Kerala during 

Tille top,oglraphy of the area consists of a range 
undulating hillocks, dissected by numerous 

The altitude ranges from 10 m to 60 m MSL. 
The farm area fall s under high rainfall tract of 
northern agro-climatic zone ofKerala and enjoys a 
humid tropical climate. The tract is receiving 4461 
mm of annual rainfall in 145 rainy days. South west 
monsoon (June to September) alone contributes 75% 
of the annual rainfall and July was the peak rainy 
month (1117mm) with 27 rainy days. The length of 
growing period was between 18" to 47" week (30" 
April to 25" November) (KandialUlan el ai"~ 2008), 
The temperature ranges from 19°C during February 
to 37°C in April. The months January to March are 
comparatively dry. Geologically the area is primarily 
a zone of residual laterite. 

In order to make weed count, a quadrate. 
with a square of 50 cm was used in this study. 
Five random samples were observed from ten 
black pepper plots. The quadrate was randomly 
thrown into the field , individual weed species 
inside the quadrate were counted, and the actual 
number of species per unit area was recorded. 
While counting the species, care was taken to 
count the species which fall within the quadrate 
only. The species which a re lying or just 
overlapping the quadrate but not have sprouted 
from the sampling unit were omitted. Weeds in 
quadrate were identified and classified into 
monocots and dicots , Following weed indices 
were calculated. 

Total count of individual species 
Density = -------------­

Number of samples (quadrates studied) 
where the species is present 
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Number of times (quadrates) 

(
>I ) where particular species occurred 100 

The survey indicated the presence of 51 weed 
species belonging to 47 genera o f 31 famili cs . 
Among them 3 were monocotyledonous (including 
I sedge), 47 dicotyledonous and 1 terrcstrial fem 
(pteridophyte) (Table I) . TIle species which are very 
common and are found in the pepper fie lds are 
mostly herbs. On an average 37 weeds per quadrate 
with a range of 12 to 101 , similarly, mean of 5 
species per quadrate (I mono cot and 4 dicot) wcre 
noted. Weed species belonging to Asteraceae, 
Convolvulaceae, Solanaceae and Euphorb iaceae 
were the most abundant families based on the 
number of species recorded. Annual weeds were 
common than perennial weeds . The observed 
dominant mono-and dicotyledonous species were 
Age ratum conyzoides, Vernollia cill erea L., 
Chrolllola ella odorata (L.) King & Ro bins 
(Asteraceae), Mo/lugo slricla L., Mo /lllgo 
pelllaphylla L. (Mollllgillaceae), Oxalis comiclliala L., 
Biophytlllll sellsitivlIlII (L.) DC. (Oxalic/aeeae), 

Frequency % ~ • x 
Total number of quadrates studied 

Relative density 
(%) [RD] 

Density for a given speciesx 100 

Total density for all species 

Frequency ~alue for 
_~ __ ~a~s~p~e=c=l~e~s~~_ 

Relative frequellcy ~ 
(%) [RF] Total frequency for 

x 100 

all species 

Summed dominance ratio (SDR) ~ 
RD+RF 

2 

The weed samples collected were thoroughly 
cleaned and kept for drying in the hot air oven at 
60'C until uniform dry weight was obtained. These 
samples used for chemical analysis by standard 

procedures. 

Table 1. Weed species present in black pepper plantation 

Acanlhaceae 
Justicia adhatoda L. 
Rllelfia pros/rata Poir. 

Apocynaceae 
Rauwolfia serpentina (L.) Benth.ex Kurz 
Icirnocarpus/rlllescens (L.) R.Br. 

Asteraceae 
EcJipta prostra~ 
Vernonia cinerea L. 
Agerailim conyzoides L. 
Emilia sonchifolia (L.) DC. 
Chromofaena oJorata L. 

CaesaJplnlaceae 
Senna sophera (L.) Roxb. 

Capparacue 
Cfeome rIltidosperma DC. 

Convolvulaceae 
Evo/villus numnllliarills (L.) L. 

Ipomoea digitata L. 
Me"emia vitifolia(Burm.O Halt.f. 

Cyperaceae 
Kyllinga monocephala Roub. 

Commelinaceae 
Commelina diffJllsa Burm.f. 

Euphorblaceae 
Euphorbia hirla L. 
Phyllanlhus amanlS Schum and Thonn. 
Pllyffanf/ms Ilrinaria L. 

Fabaceae 
Cenlrosema molfe Mart.ex [lenth . 

Crola/aria pal/ida Aiton. 

Larnlaccae 
LeI/cas indica L. 

Lobeliaccae 
Lobelia a/sit/oides Lain. 

Malvaceae 
SMa rhombi/olia L. 
Sida alnifolia L. 

Menlspcrmaceae 
Cyclea pellala (Lam.) Hoak.f.and Thoms 

Mimosaceae 
Mimosa dip/olricha L. 
Mimosa plldica L. 

t\1oHuginaceae 
MolIlIgo pentaphy/la L. 
Moliligo stricta L.· 

l\·loraceae 
Ficus exasperala Vahl 

Nyctaginaceae 
Boerhaavia diffusa L. 

Oxalidaccae 
Biop/iytllm sellsifivllm (L.) DC. 

o.talis cornicu/ata L. 

Piperaceae 
Peperomia pelllicida (L.) Kunth 
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Poaceae 
CYliodoli dactyloll (L.) PeTS. 

Ptcridaceae 
Plcris qrwdriaurita Rctz. 

Rhamnaccae 
Zizyplllls oenopila (L.) Milt . 

Rubiaccae 
Spermacoce lati/olia Aubl. 
OldcniallJia auriclIlaria (L.) Ii.Muell.­

Rutaceae 
Glycoslllis penlaphylla (Relz.) DC. 

Scrophulariaccae 
Scoparin dlilcis L. 

Solanaceae 
Capsicum !rlltesccns L. 
Physalis angll/ala L. 
Solanlln! ton'lIm Sw. 

Stcrculiaccac 
Helie/eres isora L. 
Me/oeMa corchorifolio L. 

THiaceae 
CorchonlS oeS/llans L. 

Umbclliferae 
Cenlella (ljia tica L. 

Verbcnaccac 
Lantana camara L. 

. . is(L.) Vahl. Stachytarpheta jamaleens 

Weed flora of black pepper ga rden in Keraln 

Solalllllll 10rvIIIII Sw. (So lanaceae), Phy llallllllIs 
alllams Schum and ThOlUl ., Phy llalltillls IIrillaria 
L., Ellphorbia hirla L. (Euphorbiaceae), Sida 
ailli/olia L., Sida rholllbi/olia L. (Ma lvaceae), 
Milll osa plldica L ., Milll osa diplotric ha L. 
(Mimosae), Sperlllacoce lali/olia Aubl., Oldellialldia 
allriclliaria (L.) F.Muell . (Rubiaceae), Evolvllills 
1I11111111111arills (L.)L., Merrelllia vili/olia (J3urm.1) 
Hall.f. , Ipollloea dig ilala L. (Convolvulaceae), 
Slachylwphela jalllaicells is (L.) Vahl., Lalllalla 
call1am Linn. (Verbenaceae), Peperolllia pellllcida 
(L.) Kunth, (Piperaceae), Crolalaria pallida Aiton, 
Celltrosellla 1II0l/e Mart.ex Benth. (Fabaceae). 
Monocot weeds were less in number and only three 
Illonocots were identified, monocot weed species 

COllllllelina di/fllsa Burm . f., Kyl/ill g a 
I nlolloc"phala Roub. and CYllodoll daclylon (L.) Pers 

Ie 2). Pteris qlladrillarila Retz. was the 
I lene.strial fem present in the pepper fie ld . Weed flora 

with location, earlier, Anandaraj ef al. {I 989) 
Thankamani ef al. (2000) have reported nine 

litnplort,,, wecds from this location. 

I)ensity Frequency (%) 

aeslllolls L. 
dacytloll (L.) Pcrs. 

~d"'lall,;i£ auricularia (L.) F.Mucl l. 
mOllocephala Rottb. 
I molle Mart.cx Bcnth. 

I sellsitil'll111 (L.) DC. 
Schum andThonn. 

r'·!iia "erp""i"" (L.) Bcoth.ex Kurt . 
fnlle.,r.m L. 

. Vahl 

1.22 
4.34 
7.98 
8.04 
0.60 
3.54 
3.72 
2.52 
0.44 
0.22 
0.32 
0.24 
0.02 
0.42 
0.24 
0.06 
0.46 
0.02 
0.20 
0.74 
0.60 
0.58 
0.06 
0.38 
0.04 
0.02 
0.02 

26.0 
52.0 
36.0 
62.0 
12.0 
62.0 
42.0 
28.0 
t4 .0 
2.0 
8.0 
6.0 
2.0 

14.0 
10.0 
4.0 

16.0 
2.0 
8.0 

34.0 
22.0 
10.0 
2.0 

8.00 
2.00 
2.00 
2.00 
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Simil ar weed survcys in plantation and fi eld 
crops were undertakcn throughout the world by 
different workers from ti me to time. For cxample, 
w ee d survey ca rri ed out in rubb e r (He vea 
brasiliellsis Muell. Arg), oil palm (Elads gllilleellsis 
Jacq.) , cocoa (Theobrollla cacao L.), tea (Calllellia 
s illellsis (L.) O .Kunze.) and rice (Olyza saliva L.) 
in Indonesia indica led the presence of 131 weed 
species from 89 genera and 43 families. It further 
highli ght ed that E llp horbia prlllli{olia and 
Spermacoce alala arc the dominant weed spccies in 
tea and cocoa (Mangoensoekardjo and Pancho, 
1975). Another work in tea fields ofTaiwan indicated 
that Agerallill I101ISli11ll1l1ll composed 66% of the 
weed flora (Liau, 1974). This indicates that weed 
flora vary with location. Weed survey in black 
pepper field s of India was carried out by Abraham 
and Abraham (l998) in Cannanore, Wyanad, Idukki 
and Kozhikode districts of Kerala. Their results 
indicated the presence of a diversified group of 
weeds in pepper gardens and recorded 55 weeds 
(41 dicots, 9 grass~s, 3 fcms and 2 sedges). The 

Relative density Relative frequency (%) SDR 

36.8 5.3 21.0 
55.0 10.6 32.8 
56.0 7.4 31.6 
56.7 t2.7 34.7 
40.0 2.4 21.2 
42.8 12.7 27.7 
41.6 8.6 25. 1 
79.3 5.7 42.5 
32.0 1.6 t6.8 
35.2 2.8 t9.0 
37.9 0.4 t9.1 
38.8 1.2 20.0 
05.2 0.40 2.8 
10.8 2.90 6.8 
07.5 2.0 4.7 
12.5 0.8 6.6 
17.1 3.2 to.2 
04.0 0.4 2.2 
25.0 1.6 t 3.3 
t2.0 6.9 9.4 
t 8.4 4.5 1 t.4 
08. t 2.0 5.0 
04.0 0.4 2.2 
18.9 1.6 10.2 
07.7 0.4 4.0 
03.4 0.4 1.9 
03.4 0.4 1.9 



major dicot weeds in their study were D,Yllwria 
cordata Willd., Mimosa pudica L., Sida r/lOmbifolia 
L., SYll edrella lI odiflora Gae irtn ., Ageratum 
cOllyzoides L., Bidells pilosa L. , Mikallia micalltha 
HBK., Pep eromia p ellucida (L.) Kunth. and 
Vemollia cinerea (L.) Less . Most of these weeds 
are seen in the high altitude regions and are usually 
associated with plantation crops of hilly areas like 
cardamom (Sudheesh et al., 1998), coffee and tea 
(AICRPWC, 1997). 

In the present study, Ageratum cOllyzoides L., 
Peperomia p ellucida (L.) Kunth, Sperma coce 
latifolia Aubl. and Oidellialldia auricularia (L.) F. 
Muell. were the most densely populated weeds in 
the black pepper garden with average density of 
8.04, 7.98, 4.34 and 3.72, respectively. The mean 
data showed that Agerallim cOllyzoides L., CYllodoll 
dactyloll (L.) Pers. and Spermacoce lalifolia Aubl. 
were the most frequently occurring weeds in black 
pepper crop having average frequency of 62%, 62% 
and 52%, respectively. 

Nitrogen content of whole weed species 
ranged from 1.34% to 3.85% (Table 3). A lower 
value was recorded in Oidellialldia auricularia 
(L.) F Muell and higher content was recorded in 
Chromolaella odorala L. Phosphorous content (P) 
range from 0.02% to 0.71 %. P content is lower in 
Boerhaavia diJJusa Linn. (0.02%) and higher in 
Rauwolfia serpelltilla (L.) Benth .ex Kurz. 
(0 .71%). In case of potassium, the lowest range 
was in / chllocarplis jrlltescells (Linn.) R.Br. 
(1.3%) and highest range was in Ccntroscma 
molle Mart.ex Benth. (3 .02%). Weeds are 
ubiquitous and its dynamics, species cycle may 

Table 3. Summary statistics of weed indices and nutrient content of 
weed species 

Weed Indices/Nutrient Min Max Mean SO CV(%) 

Density 0.02 08.04 01.4 2.26 164.96 

Frequency 2.00 62.00 18.1 18.60 102.93 

Relative density (RD) 3.40 79.30 26.3 20.50 78.20 

Relative frequency (RF) 0.40 12.70 03.6 03.80 03.60 

Summed dominance 1.90 42.50 15.0 11.60 77.30 
ratio (SDR) 

Nitrogen (%) 1.34 3.85 2.48 0.55 22.17 

Phosphorus ('Vo) 0.02 0.71 0.21 0.10 47.62 

Potassium (%) 1.3 3.02 2.00 0.34 17.0 
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vary at temporal and spatial scale. It is essential 
to docum cnt them systematically from time to 
time to know the biodiversity of farming system 
and manage them for success ful crop production. 
The present information from this study would 
give insight on weed f10 ra present in this high 
rainfall tract of northern agro-climatic zone of 
Kerala. 
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