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1. INTRODUCTION

Palakkad District of Kerala, once heart land of
rice cultivation fed by Bharathapuzha and its
tributaries, was famous for its palm bordered
paddylields, vegetable farms and lush forests.
The District has a rich traditlon and culture,
especially in farming and water conservatlon.
By using traditionally standardized harvesting
rechniques and wise use of available water,
they efficlently managed their agriculture.
Bharathapuzha. the longest river in Kerala, with
its 14 iributaries Mows through the district.
There are 12 reservoirs in Palakkad District,
of which seven are major ones. Apart from the
temporary Kokkarni's, there are nearly 10,000
ponds and more than 2,000 perennial streams.
According to the official hgures, nearly 31
per cent of the total land area is under forest
cover, Compared 1o other Districts ol Kerala,
topography of Palakkad District is suitable
for rain water retention. However, now the
District has been transformed into the most

water-scarce and droughi-hil, so turned out
ty be the agriculturally pathetic [D¥strict in
Kerala. The story of Palakkad is an example
of what is happening o the once agriculture
rich, water rich, tradition rich, cultural rich
Kerala, Apro-based lifestyle Is gone forever,
the climate has changed, the rainfall has
dwindled and the rivers have dried up, the
reglon has lost s glory, When compared to
the so called developmental booming and
modernization in human life style, quality of
life and infrastructure development in very
essential basic fields did not improve much
over the years. Along with that the traditional
sectors did not improve their performance
and small, decentralized and sustainable
basic projects were never the priorities of our
authority, which made the situation worst

A silent revolurion is taking place in the
Erimayur village of Palakkad District, perhaps
one ol the most drought hit and chemically
polluted  paddy lands In Palakkad District
(Narayanan, 2005). Erimayur i now trying
oul many methods [or reviving the agriculture,
soil health and water conservation finally
the human life by implementing better
management practices in  basic sectors.
People, especially farmers. are beginning to
understand the need of improved bio-farming,
water conservation, etc. It is indeed an



ambitious programme, the first of its kind in
entire Kerala with the concept of a Bio-village_
The active involvement and participation of the
local people have given it an added dimension,
On its successful completion it will be a model
project for the entire country.

The proposed study aimed 1o assess the
Noristic configuration in various agricultural
systems in Padetti, Erimayur, o as to generate
scientific basis for better management of
agriculture  ecosystem  and  sustainahle
utilization of available land. During the frst
phase of the study detailed data regarding
vepetation were collected from the entire
ecosystem, consisting of paddylands, natural
{orests, homesteads, ete, (Suraj & Sujanapal,
2009). The main objective of the Phase-1l study
is to provide qualitative and quantitative study
of flora in the Padetti paddyfields following
organic and chemical farming.

2. Location and Area

The entire Padetti reglon of Erimayur Grama
Panchayath in Palakkad District of Kerala had
been selected in the first phase for detailed
study, An area of about 100 acres of Paddy
land in the Panchayath between T6"27' 30" and
76°32°55" E longhude and between 100367207
and 10°40°47" N latitude following chemical
and organic cultivation has been subjected to
intensive study in the second phase, Most of
the area of this low land terrain is bordered
by natural forests with rocky patches and
nourished by streams such as Erimayur
thodu, Kurudan thodu, Kurukkanparambu
thodu. This natural forests and paddy fields
form an important catchment for Gayathri
Puzha. Since the area of study is surrounded
by hilly tracts with natural vegetation of moist
deciduous nature (Chandrasekharan, 1962),
topographically it is isolated, which made the
region ideal for biofarming or other unigue
agricultural or land practices (Kristen Blann.
2006).

Last year the area received rich monsoon
showers, June onwards up to August was peak
periods for rainy days, unlike other parts of
Kerala the north-east monsoon is negligible.
The average rainfall during this period is 1200
mm, and comes from the south-west monsoon.

Average minimum temperature in this region
is 27°C and average maximum lemperature
is 38°C (Erimayur Grama Panchayath.
2011). During the peak of summer days, the
temperature may reach up to 4 1°C. Tmportani
climatic factor in this region is “Palakkadan
kattu” (Gap wind), This type of wind is
normally seen during December month to the
end of summer season, Gap wind influences
the climate of this ‘gap land. However the
surrounding natural forest and homesteads
protect this reglon from gap wind to a certain
extent.

Location and
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3.People’s participation and
awareness on bio-farming

Over the decades, it was clearly recognized
that the top-down’ approach characteristic of
traditional development strategies has largely
failed to reach and benefit the rural poor
(FAC), 1991). Now the authorites realized
that people’s participation is an inevitable
mechanism for promoting rural development.
Many successfully completed projects proved
that mobilizing local knowledge and resources
is essential for self-reliant development and,
in the process, reduce the cost to governments
of providing development assistance. People's
participation is largely recognized as an
essential element in strategies for sustainable
agriculture, since the rural environment can
only be protected with the active collaboration
of the local population. People's participation
should be viewed as an active process in
which people 1ake initiatives and action that
Is stimulated by their own thinking which
they can effectively influence. Participation
Is therefore more than an Instrument of
implementing government projects

Une of the most important peculiarities of the
hiofarming and related activities in the Padetii is
the active involvement of inhabitants in the area
Fhey are gradually switching on to biofarming
arl traditional practices because of the lessons
from modern agriculture, practiced in the area
for a long time. Continuous assistance and

scientific support is necessary, especially during
this transforming stage owards a sustainable
hio-village, Since Padettl s the mode] area because
of the land and culture, on its completion, this
region serves as an ideal centre for disseminating
messapes about sustainable bio-farming. Students
should be an integral part of this programme, so
as 1o spread and practice the useful essons for
a kong time. During the shor survey, we tred o
mtegrate the soudies with siudents. especially
botany students in the District Many students
from colleges like Govt. Victoria College, Palakkad:
SN College, Alathur, etc participated in the
foristie study. During this study we were able o
introduce the system especially, traditional land
practices, bio-farming, eic to these key people.
This is only a precursor towards this large
endeavor, Large scale campalgn is very essential
lor popularizing this eco-sustainable concept in
the contemporary world.




4.Pre-harvest{September) &
post-harvest{May) scenarios in
paddyfields

Major floral component in the paddy and allied
systems are herbaceous. dominated by grasses
amd secges. Most of this hablt forms are weeds.
Regeneration of weed Is highly seasonal, also
various agricultural practices in the paddy fields
obstruct the growth, so established floral stands
ioliows various diversity pattern with respect to
prevailing condition in the area, It influences the
systematic assessment of weeds. For overcoming
these constraints and to generate most reliable
data, the cropping pattern and life cycle of
paddy from sowing to harvesting were analysed
amd maost suitable seasons with maximum weed
diversity were selected lor assessing the pattern.
Post-harvest season during May and pre-
harvest period during the month of September
were selected as two broad categories, which
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are found comparatively less disturbed, These
two seasons are falling in wet and dry climate,
Continuous observations have shown that the
thata is more or less compatible with the actual
data from a virgin unmanaged paddyficlds. In
dry climate (May-post harvest), woody forms
are dominant when compared to grass and
sedge flora, while in wet climate delicate plants
including grasses and sedges are prominent
These vegeial dynamics were assessed using
sample plots. In this way, both chemical and
organic farming were assessed, which provides
comparative seasonal data in two systems,

0.Arborescents and utilization of
bunds in paddyfields

Palakkad 1s a picturesque land bordercd by
mountakns and showeases a different landscape
dottet] with pabme and paddyfields. Paddyfields
are extraordinarily scenlc with palms, arranged




along her buds providing shape and shelter o
the: region and its living beings. Palmyra palm,
Borassus Habelifer and Neem wee, Avadirachia
Imdica is very commeon along the bunds in most
of the paddyfields in Palakkad, also In Padetti
These species naturally growing in the area, also
farmers promote their growth in places where
their natural regeneration is low. Apart from an
additional income provider, Borassus Mabellifer
has some Important ecological role since
these palm act as a home for many birds and
agro-friendly mammals and reptiles. Similarly,
along with the profound benefits in the form
of ecological value, Azadirachta indica acts
as a natural bio-pesticide or insecticide. Now
Coconut tree has become an integral part of the
paddyfields and farmers largely prefer Cococs in
broader part af the bunds. Some indigenous trees
like Morinda pubescens, Careya arborea, ete. are
also seen in the area, though thelr population
is very low, Gliricidia sepium is another tree
species used for biofencing between the vayal
and adjacent highland plots, which provides
guality organic manure.

Farmers in Padett utilize the available land in
bunds for small scale cropping, While these
crops provide vegetables for their daily use, it
acts as a natural bio-shield from the pest attacks
between the adjacent paddyfields. They are
using variety of vegetables and grams, mainly
multipurpose legume like Koluvith (Grams),
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Muthira (Cajanus). Payar (Vigna), etc. for
bund planting, which is otherwise a nitrogen
provider, Vegetables such as Abelmoschus
Lycopersicum, etc. are also cultivated along
the bunds, After the introduction of organic
tarming, farmers in Padetti intensified the off-
season cultivation in paddyfields with Uzhunmnu
(Balck gram), Payar (Vigna sps), etc.. which
irmproves the quality of lamd, This has a high
agro-ecological significance.

6.Weed management in
traditionally managed Paddyfields

Farmers, especially the traditional farmers In
Padetti have their own practices [or reducing
weed intensity in paddvhelds. In  organic
farming arca they are practicing traditional
methods along with physical weeding for weed
control. They start their weed control work
on the beginning of ploughing itsell. Physical
removal of weeds before their flowering
and fruiting stage and burning them are the
methods practiced in pre-ploughed paddyfield.
Controlled burning using dried weeds along
with other leaves are practiced in ploughed
area, For collecting leaves they preserve trees
in their homesteads, also collect leaves from
acdjacent natural forests, So, preserved groves
or protected trees are always associated with
paddyfield. Since the seeds of weeds have long
term viability and dormancy, there are chances
of weeds from the dormant seeds during
different stages of paddy growth. For removing
these weeds, the seeds are allowed to germinate
by applying limited quantity of water. Afier
their germination the area is filled with water
for few days, By maintalning waler table in the
field for various durations, most of the weeds
will die Along with these practices, Iwo-lime
physical weeding help to eradicate majority
of weeds from paddylield during cultivation
However, this weeding practice is cxpensive
ardl influenced by water availability

1.Methodology

In the first phase of study entire Padet1i micro
watershed area was enumerated [or [oristic
diversity and structure, however insecond phase
studies intensified to explore the paddyfields

{vayal and its bunds} for petting micro level
data regarding vegetation structure, Only a
few selected homesteads were analysed for
vegetation pattern, For assessing the Horistic
structure and composition in chemical and
organic farming pacddy fields, two seasons such
as May and September in a broad category of
post and pre harvest scenarios were selected
and enumerated. Identification and systematic
SUMETralon using 5.‘5;11|;|r1 p!r;l_l-. wWiere Carried
out in these habitats during Januvary to
September 201 1. Stratified random sampling
technique was adopted for structural and
compositional analysis, Herbaceous flora with
sapling and seedling of trees were enumerated
for analyzing the vegetation structure and plot
size was fixed as 1x1 m. (Muller-Dombois &
Ellenberg, 1974). A total of 180 sample plots
were randomly laid out in the Paddy cultivating
andl nearby homesteads of Padetti-Erimayur
bio-farming area (Table, 3).
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Table, 3. Distribution of sample plots in variows habitats

——

[Post-hanest) {Pre-harvest) - <

: - Organic Chrmical Organic Chemical ¥

1 Vayal - Paddy field 20 20 b 0 a0

2 Bund 20 20 Ful] 0 B0

Homisteads 20 - 20

Total ] 4 1] 40 180
7.1.5tructural and cumpug.itinngl (where ¢i = number of guadrats where

analysis
7.1.1.Density (D)

Density Is used to describe the general nature
of vegetation (Bharucha & De Leeuw, 1957). It
is a measure of dominance, an expression of
numerical strength of a species in a community
and relates to the counting of individuals per
unit area. It is calculated as follows.

Total number of Individuals
Total number of quadrats studied

The relative numerical sirength of a species
with respect to total number of individoals of
all species form another useful comparative
figure called Relative Density (RD) which were
determined according to Phillips (1959).

Relative Density (RD) =\ x 100

Density (D)=

(where ni = number of individuals of ith
species; N = total number of individuals of all
the species).

7.1.2.Frequency (F)

This is a measure ol estimating abundance.
It indicate the number of sampling units in
which a given species occur and so expresses
the distribution and dispersion of various
Species in a community

y MNue ol i 3
Frequency ()= Munber of et of oocurence: of species
Total number of quadrars studied

For comparison of different communities,
frequency is expressed in terms of percentage
values (frequency %) or Frequency index’.

Percentage Frequency (PF) = ::: x 100

species present; C = total number of quadrats
studied)

The Relative Fequency (RF) (Phillips. 1959)
was calculated as

=No.of of ence af the '
Mo, off qusskrans of occurrence of all the species

7.1. 3 Importance Value Index (IVI)

Curtisand Mc-Intosh (1850) developed a single
value index in order to express dominance
and ecological success of a species, This index
which is called Tmportance Value Index (IVL),
derived from three guantitative parameters
of vegetation viz, Relative Frequency (RF),
Relative Density (RD), and Relative Basal Area
(RBA for trees and shrubs only).

IVl = RF + RD + RBA

s 1O

8.Framework of the report

Since the main objective of this study is the
comparison of flora in paddylields Tollowing
chemical and organic farming, the resull
obtained are presented in a  systematic
manner with a broad category such as Post-
harvest and pre-harvest seasons in May and
September respectively. Floristic diversity and
structure in organic and chemical Farming
area for two seasons are analysed, presented
and compared for better understanding on the
vegetation structure. Overall lora is analysed
and compared with the results of first phase
of the study. In each part, flora common to the
area Is provided followed by structural and
compositional atiributes. Density, frequency
and other parameters are provided for the
most common species in each habitat. Since
the paddy field were devoid of arborescent
species, quantitative analysis were done only



for herbaceous species which are distributed
in random manner. In the report, the plant
species are enumerated under alphabetical
order based on the valid name, Other scientific
details such as synonym/'s, family, vernacular
name/s, English name/s. botanical description,
medicinal properties, etc. are avolded since
the study is locused only on the species
distribution pattern. As only frequency and
density of most common species are required
for this study more complicated Indices are
avoided.

Abbreviations used In the text are Den, -
Density, Freq. - Frequency, BA - Basal Area, RD
Relative density, RF- Reladve frequency, RBA
Relative Basal Area, IVl - Importance Value
Index, RIV] - Relative Importance Value Index.

9.RESULTS

First phase ol this project monitored the
vegetation structure in entire Padett micro-
watershed area and generated comprehensive
information about  the wvegetal mosaics
in diverse habitats. Since paddyficlds are
continuously subjected to intensive cultivation
practices, compared to other habitats vegetal
changes may take place withina short duration.
a0, the second phase-of the stody exclusively
examined the situation prevailed in paddyficlds
under chemical and organic farming.
Moreover, the explored area Is habituated with
particular agricultural methods of organic and

chemical for a time span of two years, which
facilitated the collection of more accurate
data about the influence of these two systems
of farming. For analyzing seasonal vegetal
configuration, data during two seasons such
as pre-harvest and post-harvest were collected
and processed. Pre-harvest scenarios were
assessed after examining the data collected
during September, though the season is the
post sesslon of second weeding. However,
during this season available ones are in full
bloom and rest of the weeds is in regeneration
stage, so as to get comparatively an explicit
data. For assessing the post-harvest scenario,
data callected during May, comparatively dry
season without any agricultural activity, the
woody forms of flora were prevalent. Data
were collected from both organic and chemical
farms. Comparisons were done for the similar
season under chemical and organic farming
category. This is compared with the data of
first phase for better understanding about the
vegetal dynamics occurring in organic and
chemical farms for a long duration

9.1.PRE-HARVEST AND POST-HARVEST
CONFIGURATION

In the context of ongoing organic cultivation,
paddyfields are assessed for its diversity,
productivity and sustainability. For a long
period of time, productivity and sustalnability
is directly proportional to diversity and the
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later can be easily assessed through vegetation
analysis, The influence of farming methods
immediately reflects on animal diversity,
especially on  amphibians, worms. soil
microbes, ete. though, the plants respond to the
changes In soll but in a slow and steady maode,
Among the planis, ephemerals and herbaceous
components are more sensitive than other habil
groups. 50, the changes in soil and enviromment
can be easily recognized through studying the
distribution and diversity of herbs and other
ephemerals in the area. For collecting vepetal
dynamics, dlata,
different time intervals such as pre-harvest
senson and post-harvest season were studied
in detail. Post and pre-harvest confipuration
in both chemical and organic farming area is
systematically discussed in following chapters.
Owverall floristic diversity is also provided for
the better understanding of the diversity of
this region, since the area is following organic
farming for a period of two vears.

tliversity  and  stroctural

9.2.0VERALL FLORISTIC DIVERSITY

Compared to 465 taxa of vascular plants
documented from the entire Padetti micro
watershed area during the first phase of the
study, 202 are recorded during the second
phase from paddyfields and adjacent organic
homesteads only. Among the 202 species
enumerated from the sample plots, about 30
per cent of species have higher percentage of
abundance, density and frequency.

Distribution patlern of the recorded species
during the second phase of study has shown
that there is a decrease in exotic and broad
spectrum floristic elements in the area (Table
1), Two yvear of organic cultivation vielded
higher percentage of indigenous and site
specific species. There is a marked variation
in vegetal structure of chemical and organi
farming area in all the studied seasons.

A wiew ol paddy hedd and bund with palmyra palm in the backgnound




Table 1. Vascular flora recorded from Padetti during the second phase

No Species = Famdy | Distribution
1. Apfyranthes aspera L Amaranthaceas Pantropical
2, Aarva lanada (L) Juss. ex Schult Amaranthacess Iropecs & subtropics
3 Aaschynomens aspara L, Fabacass Inde-Balesia
4, Agerslum conyroides L Asteracean Pantragics
5, Mmerppses cimicana |L.) Stapl Foacess Paleotropics
B. Altarnanthera bettaickiana {Regel] Voss Amaranthacess Tropécal Amenca
T Afermanthers pdrmrptnm'dﬂ AL St Hill Amaranthacese Tropical Asia & Amernca
B. Afrermanthera sessidiz (L) A, Br. ex, D, Armaranthaceas Pantrapics
9. | Alysicamus vaginalis (L) DE, Fabacese Paleptropics
10, | Amareniiug frcolor L. Amaranthacess Tropics
11. | Ammanvia hacciers L Lythracean Tropecs
12, | Anamirta eoccufus fL.) Wight & Am. Men=permaceas Indn-Malesia
13, | Arvisochilus carnosis (L. 1) Wall ex Benth. | Lamacase Southbndia, 8r Lanka & Myanmar
14, | Arsca catechi L. Aracateas Cultivated
15, | Anstolochia indica L. Aristalechieceas Indo-Malesia
16, | Adocarpes heteraphyiivs Lam Moraceae Sguth Irdsa, Cultivated in Tropics
17, | Axonopus comprasses {Sw.) P Beauy. Pracase Trapecs B subtrapics
18, | Aradirachts mdica A Juss. Meliazeae Indo-Malesia
14, Barieria priotis L. Acanthaceas Tropscal Asia & Africa
20, Hadens pinss L. var, minor (Bluma) Sherff Astaracean Pamtroqucs
21, | Blophytum raimwardti [Zuce. ] Klotzsch, Oxalidaceae Inde-Malesia & China
22, | Blurnes bedangenaas OC. Astaraceas India & Sn Lanka
23. | Blurnes owyodands OC. Asteracean Indo-Malesin
24, | Borassus fabielifar L, Arecaceas Palagotropics
25, | Bougaimaies spectatiis Willd, H'.'DPPEIEB!E Matve of Branl Cultweted
26, | Brachiaria miliformis |, Pres! ex C. Presl) A, Chase | Poaceas Indo-Malesia
27, | Brachiane remota [Retz.) Haines Froacess Indis b Sr Lanks
78, | Briedeha retusa (L) A, Jiss, Euphnehiaceas Indn-Malesia
|28, | Buthostylis borbata [Rotth | Kunth ex Clarke Cyperacene | Paleotrapics
30, | Capsalpima mimosovdes Lam, Caesalpinisceae Indo-Malesia
31. | Cajanus cajan (L. Miisp. Fabacuss Cosmogpolitan, Cultivated
3z Canna ndica L. Cannacene Inde-Malesia. Cultrvated
33 | Capsicum aruwm L Salanaceae West Indias. Cuftvatad
3. | Capsicum fnngsoans L. Solonaceas Tropical Amernica.Cultivated
35. | Cardissparmum halicacatusm L. Sapindacess Pantropics
3. | Centells asistica (L) Urhan Apinceas Tropical Asia B Africa
37, | Controsema male Benth, Fabaceas Cosmogpalitan
38. | Corafoptens fhabictrandes (L.) Brongn, Ceratoptericaceae | Tropecs
30, | Chamaesyce hita (L) Millisp. Euphorbisceas Mative of Tropical America now
Pamtrapical
i, | Chemaesyoe roses (Rets. | Webster Euphorbinceas South Asia
1. | Chromaiagna odarata {L.) King & Robins. Asteracnan Maturahzed in Tropics
42. | Chrysopogon aciculatus (Rat ) Trin, Poaceas Tropical Asia & Australia
43, | Cinnamomum verum Pres| Lawracass Sauth West India & Sn Lanka

"



4. | Cissampelas pargird L. var bersuta (Ham. ex 0C.) | Menspermacean Indo-Malesia
Farman .
45 Citries radica L Rutaceas India. Cutivated
48. | Ciestanthus codinus [Roxh. ) Benth. ax Hook f Eupharhiaceas India & Sri Lanka
&7 Clerodendrum infortunatum L. Verbenzceae Indo-Malasia
48 | Cocos nuedera L Arecacess Cultnated through out tropics
49, | Coldenda grocumbans L. Boraginaceas Pantropics
50. | Commelina benghslensis L. Commeliraceas Paleatropics
51, | Commeling difusa Burm, i Commelinaceas Pantropcs
52, | Coveharus sastians L. TBcame Paniropics
53, Crossandra infuribuifarmis (L.} Neds Acanthaceas Culltivated
54, | Croton bonplandiamas Baill, Euphorbaaceaa Peleotropics
55. | Crypolepss buchanani Roem. & Schult. Asclepsadacean Peninsular india & Sri Lanka
56. | Cyanotis axiliar (L) 0. Den Commelinacens Indo-Malesia
57. | Cyaifurls prostrata (L.} Blume Amaranthaceas Pantropics
58. | Cycies pedtala (Lam. ) Hoak. £ & Thoms, Menispormaceas | India & Sn Lanks
58. | Cynodon dactylon (L.} Pers Poaceas Trapics and wanm lemparata regéons
60. | Cyperus castaneus Willd, Cyperacass Inde-Malesia 1o Noahern Australia
61, | Cyperus campactus Retz, Ciparacag South and South East Asia
BZ. | Cyparss campessus L. Cyperacaps Famtropics
B3 | Cyperus cypanngs [Retz.] Sur. | Cyperacaae Tropics B subtrapics
Bd. | Cyparys cifforms L Cyperacass Trapics B Subtropics
B5. | Cypenus digitatus Roxb, Cyperaceas Partropics
EE. | Cyperws distans L. 1. Cyperacaas Pantropics
ET. Cyperus exaleius Rete Cyperacane Pantropics
B3, | Cyperus haspan L Cyperacess Pantrapics
BY. | Cymerus i L. Cyperacaas Tropical Asia & East Africa
ML | Dathergs latfaly Mo, Fabacest Inda-Ralesia
71, | Datura metel L. Solanaceae Puleatropics |
12. | Desmodsum trifiorum iL.j OC. Fabaceas Indo-Masgsia and Austrasa |
73. | Desmodwm imiguetumn L) DC. Fabacsas Indo-Malasia tn Pacific islands |
14 Ligrtaria ciliaris (Retz| Koeles Poacess Paletrapics
75 | Dipreracanthus prostratus (Poir | Nees Acarthaceae Inea
| 16. | Dopatraen winceim (Aoxk.| Buch.-Hom, ex Benth, | Scrophulenaceas Eastern fropics
11, | Duranta erecta L. Varbaraceae Cosmopalian
78, | Echinochios colomum (L) Link Posceas Trapical Asia & Africa
18. | Eclipta prostrats (L.) L Astaracens Paniropics
80, | Efeusie mobca (L) Gasrin, Poaceap Pantropics
81. | Emilis sonchifola (L.} OC, Asteracenn Tropical & Subtropical Africa and Asin |
82. | Eragrostis japanica (Thurb.) Trin. Poaceas Pantrogics
83, | Eragrostis renedia (L.| P Beauv, ex Roem. & Schult, | Poaceas Palentropics
Bd. | Eragrostis wmokides (Retz ) Maes ex Steud. Paiicins South East Asia,India b Africa
BS. | Eragrostis viscasa (Rete.) Trin, Foacess Pantropics
BE. | Erocauion sexanguiae L Erincoulacess Indo-Malesia
BY. | Erfocaidon fwariesi Koermicke Erineaulaceas Paninsufar India B Sri Lanka
BE. | Fieus hispida L. 1, Moraceas Indo-Madasta 1o Australa
BA. | Fimbristylis sestivads Vah Cyperaceas Asia & Australia




90. | Fimbwrstylis argentea (Roith.) Vahi Cyperacean South and south east Asa
91, | Fimbristls dichotome (L) Vishl Cyperacaas Pantropcs
92, Fimbrishylis micracarya Muller Cyperacess Ingliz & Fast Asia
93, | Fimbvishylis narayani C.E.C. Fisch. Cyperaceas South India
94 | Fimbrishyiis tetragons A. Br Cyperaceas Tropics
95, | Glous oppasitfolus (L] A DG, Maolluginaceas Pantropics
8. Glwicinha sepium |Jacg.] Kunth ex Walp. Fobacnas Mative of South America, Cultivaied
§7. | Glycosmiz partaphyta |Rete] DL Rutaceas India-Mabassa
88, | Henwdesmus indrews (L) R. Br, Periplncaceas Ind & Sri Lanka
99, | Molwriena pubescens (Buch-Ham. ) Wal ex G, Don | Apocynacias Inds-Blalesia
100. | Mydrodes zeyvianics (L.] Vahl Hydroteaneae Pantropics
101, | Hygrophils schulli (Buch.-Ham. ) ML R & 5. M. Acanthacess India Mhyanmar b Indo-China
Almeida
102, | Hygrophita ringens |L.] Steud, Acanthacass Indo-Malesia
103, | Hyptis caprtada Jacn, Larmiacean Tropical America & Asia
104, | Hypiis siavepkens {L.] Poit. Lamiacean Pantropics
108, | lehnocarpus fdescens (LY R. Be Apocyrnacest Inda-Mabesia & Australia
106. | lpomoea marginats (Desr,) Vardc. Comvolvilacess Paleotropics
107. | lpomaea asarffola (Dase) Roam. B Schult. Comvolwulaceas Panirsular indip B Sn Lenka
108, | lpomoes deccans Austin Canvalvulacear Indie & Sri Lanka
100, | dpomoes obscora (L) Kar-Gawd. Commhnleceas Tropical Asia & Africa
100, | Jeachne globoss (Thunb.) 0, Kizs, Poaceas Trapcal Asia
1110, | secfne mitiaces Rath Foocoan indis.Ching ard South Ezst Asia
112, | Ischeemum ndicem [Houtt.) Marr, Poaceae Peninsular India & Seath east Asia
113, | Jasminum feaie Vahl Dieacean Panmsular India & Sri Lanks
114, | Jasmimwm maliifforsm (Burm, §) Andr, Dicaceae Intle-Malesia & China
118, | Jesticia gendarussa Burm, [ Aganthaceak Tropical Africa & Asia
116, | Justicis japomics Thunb. Acanthaceae Indo-Mualbasia & East Africa
17, | Justicia tnenwia Vah Acanthaceae Southen Western Ghats
118 !L’rﬂ'r'r:ga hreviiola Hotib. Cypereceag Pantropics
119, | Kpitmpar nemoralis [ R & G, Forst.) Dendy ex Cyperaceas Pantrapics
Hutch, & Dalz.
14 | Landana camara L. Verbienateas Maturalised in the tropics
121. | Limnophils regens {Benth.) Benth, Scrophulariaceae | Tropecal Asia
122, | Linderrun aragatis (Burm, 1] Pennell Scrophufariaceae | Indo-Malesia
123, | Uindemiz antipeda (L.) Alston Scrophulariscese | Tropisal & subtropicel Asia and
Austrafa
124, | Ludwigia ryssopdfola (G Den) Exell Dnagraceae Pantropics
125. | [udhwipis sefovaivis (Jacg,) Reven ssp. sassifflora | Onagraceas Pantropics
(Mich ) Raven
126, | Lyeopersicum escitamtum Mill, Sclaracest Fast and South Amenca & Meoco.
Culpvated
127, | Mangifara indica L. Anacardacoase Inda-malesia. Cultivated
178, | Marsiea minuta L Mersdeaceas Tropics & Subiropics
129, | Melfoetve corchorifols L Sterculiacean Pantrapics
130, | Mermemia furpetfum (L] Shah & Bhat Cormmhulsceas Paleatropics
131, | Mememia umbefata (L) Halk 1. Comvohvulaceae | Pantrogics
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132. | Memramiz vitifoda {Burm, 1.} Hall, |, Canvolyulaceas inda-China & China
133, | Microstachys chamaefea |L.| husll.-Arg. Eiphnehinceas Ia-Malasia to Australia
134, | Miksnia miceantha Kunth Asteracape Partrapics ]
135 [ Adiiuss tamentosa (Roxb.) Finet & Gagnap, Arnanacoss India, Nepal & Sri Lanka
136, | Mimosa pudica L. Mimasaceas Wative of S.America now Pantropical
137, | Molugo pentaphylie L. Moluginacess Partrapics
138, | Momordica charantia L Cucarbitaceas Paleatropics. Cultivated
139, | Moviacharia wagiraits (Burm. £) Pres! Pontedernacess Indho-Medesia
140, | Movwnds pubescens J, E. Smith Hubiacean Indo-Malzsia
141, | Mosinge plenpaspenna Gagdn, Monngacese Tropics- cultivated
142, | Muwkia madsraspatana {L.] Roem. Cucurbitacese Palegtropics
143, | Muvdfama spireds (L) Brueck, "Fgminacne Indo-Malesia
144, | Muvraya mwfgﬂ {L.} Spren. Autaceas Indha-ralesia and Chira. Cultieated
145, | Musa x prradisisce L Musaceae South Asta, Cultivated
148, | Mavagamia afara Wight & Am, Melacass Paninsular India
| 147 | Dcimum gratissimum L Lamizcess Pantropical
148, | Delra tanwifonum L Lamizceas Palzsotropics
149, | (Woerandia conpmbasa L, Hubiasceas Pantropics
150, | Qoismenes barmenni (Retz) P Baauy, Foacens Fantropics
181, | Opfismenss compasitus (L) F Beauw. Foacaas Pantrapics
152 | Owyra sativa L, Poacans Cultatud
_IE. | Panicum repans L, Pracaae Tropics B sublropacs
154, | Paspalichurn favidum (Rete.) A, Camus Foacaas Tropical Asia
155, | Paspalum comugativm Berg Poacaas Pantrapics
156, | Pazpalsm scrobicwatom L Preacamm India antd Pakistan
1587, | Passifiora fowhcis L. Passifioracens Mative af Tropical America
158. | Pennissium hobenscker Hochst, ex Sieud, Poacoas Tropical Africa & Asia
159, | Pannisatom potystachyon (L) Schult. Pracas Palealropics
TED, | Phaulopsis imbricata {Foossk. | Sweet. Acanthacess Indo-Malesia, & Africa
1B1. | Pfryis nodifiora iL ) Gresne Verbenaceas Tropics B subtropscs
162, | Phylianifs armanes Schum. & Thonn, Euphorbiacese Tropics
163, | Phylisnthus emblica L, Euphorbiacess Tropics
164, | Plyllanthus seticelatus Poir. Euphorbiscene Paletropics
165, | Pholanthus wmaria L. Euphorhiaceas Native of Tropical Eagt Asie. Mo
Circurmrapical
168. | Fhysalis angulata L. Solanaceas Tropical Asia, Afnca B Australia
167, | Pipar agrem L Piperscens Paninsular India & S Lanka. Cultivated
168, | Pongamiz pinnara (L) Perre Fahacsas Indo-Malasia
| 169, | Prsudanthrsting ambefisra [Hack.) Hook. | Poacess Perinsular India & 5rf Larka
170, | Pesdlimn guayava L. Myriacess Origirally from Tropical Amenca.
Culthvated
171, | Pycrous polystachyos (Roth) B HEE}I. Cyparaceas Tropics & subfropcs
172. | Rutala indica (Willd.) Koehng ' Lythracuan Tropical Asia
173. | Sacciolepis indica (L} A. Chasa Pracese Tropical Asia & Australia
14, | Sscomheods mierrwpta (WIlkL) Stap! Poaceas Tropical South east Asia and Africa
175, | Ssuropes quadrangulaes (Wild.) Muall.-Arg, Euphorbiacean |ndha-Malesia




178, | Schoenopirctiols leterifiora [Gmal.) Lye Eyperaceds Paleotropics
177, | Scopens duicis L. Scrophulariscean Trapacal Amrica, now paniroposal
178 .S'E:_ﬁ_-lH tova (L) Rokh. Caesplpininceas Mative of South America
179. | Setaria intermedia Roem. & Schalt. Poacoat India, Myanmar B So Lanka
180L | Seiavia pumils (Poir) Roem, & Schuls, Praceas Paleatrapics
181, | Side acura Burm. £ Mahmceae Pamtropics
182 | Sida ainifalia L. Mahmaceas Indo-Malesia
163. | Side cordata (Burm, 1.} Barss. Malareas Paniropics
184, | Suda cordiioha L Mabacess Pantropecs
185, | Savlanum malongens L Solanacess Patgotropics, Cultivated
186, | Spermacoce aticwtans L. 1. Rubiacsae Tropical Asa & Africa
187, | Epermscoce hsmoa | Riehiacaaa Panmsular Indea
T [r—————— Astaraceos ' Indo-Malesia, & Australia
188, | Ephagranthig ndicus L Agteraceae | Inda-Malesia, Australia & Afnca
| 180 Srmhﬂsmm—mmrc'a L Logaracaaa Inda-Malasia
181, | Spnmdreds MFII.I-EHT'?!—H. = Asteracans Tropics
102, | Temeninaus mdica L Caesalpinacass Natiwe of Tropical Africa.Cultivated
193, | Tecfoma gramdis LK Varbenaceae . _?Eulh & houth East Asia
184, | Themad friandra Forssk, Poscose Paleutropcs
145 Mhevenia pensdeig (Pers.) Mem Apacynaceas Matrve of Tropical Amsarica, now
Pantrapical
188, | Tnisndetia rhombedes Jacg. Tiliaceas Pantrapics -
| 187. | Urena fobata L. ssp. sinuata (L.) Borss. Mavacoae Fantmpics'
198. | Umicularia graminfiosia Vahl, Lenthulariacese | India & Sri Lanka
188 | Yernomia cineree (L) Less. dgteraceas Pantropics
200, | Wigna radiena |L.] Wicnak Fabacaa Faleotrapics
201, | Kemostegie mmolenfaig (L) Austin B Staples Commohuleceas Pelestrapics
_EEE. | I_Jl.‘y.'.ia aylocampa (Roxh. ) Taub, Mimasacaas Inde-%talesia

9.2.1.PRE-HARVEST PERIOD -
SEPTEMBER

9.2.1.1.0verall oristic diversity

A total of 91 species were recorded during pre-
harvest period. September (Table 2. 1t includes
species recorded from bunds and paddyfields
under organic and chemical [arming practices.
Since this season is the post session of second
weeding and just before the harvesting stage
of paddy, weed density is comparatively high.
Data shows that species diversity is higher in
bund during this peried. Most of the members
are grasses and sedges. Climbers and other
erect herbaceous members are common along
the bunds during this period.




Table 2. List of species recorded during pre-harvest period.

No i Species ¥ Habit
{F Achyranthes aspera Prastrate herb
2. Agersfum conyraides Erect herb
3. Allgterapsis cimicing Grass
4 Alternanthera paromychinides Prostrats harb
3 Alternanthers sessilis Prostrate berh
g, Amemannma bacodea Erect herb
1. Aristolochiz indica Climbing herk
a8 Axonopus compresses Grass
9, Brictumea miilommis Grass
10, | Buibosiyiis harbara Sedge
11, Cantrosema moile Climbing herb
12, Carplophens Malciroides Erect harb
13. Chromalaena nalorata Greganous shrub
14, Chnpsopogon aciculates Grass
15. Clarodendrum infarfumatum Shrub
16, Commaing difusa Erect herb
17 Corchons sastiang Erect heth
18. Cyanotis axilars Prostrate berb
14, Cynoon deenion Grass
20, | Cyperus castaneus Sedge
21, Clpanis compactus Badga
Fra Cyperys comprossus Sedge
23, Cyparys digfans Sedge
4, Cypenus haspan Sadge
i Cypers g Sedge
2B, | Datura mwial Subshnub
27, Desmoatinm trffoem Progtrate herh
2B, | Desmodium iguetrum Waoody herb
28, Digitarta cilians Grass
30, Dopatritem juncaurm Erect harb
3. Fchpta prosirata Eract harb
a2, Elepsime indica Grass
33 Emiia sanchifnfa Eract harh
34, Eragrostis japonica Grass
35 Eragraatis tenels Grass
6. Eragrostis unaniardes Grass
3 Erocawon sexangware Sedge
I8 Fimbristehs apshivaivis Sedge
3. Fimbrishylis dicholama Sedge
0. Fimbrisfyls migrocarys Sedyge
41, | Fimbrishlis navayani Sedge
a2 Fimbristehs teiraganatobus Sedge
13 Hygrophila rinpens Eract harh
14 Hyrophits schud Erect herb




45, Hyptis sumveatens Erect herh
4B, fnompes asanfoliz Clmbangy hadb
47 fpampas phscmra Chimbing herh
48. Fsadmeg.hbuﬂ- Grass

48, isachne milaces (rass

50, {schamaminn indicum Grass

g1, JEhiciy japanica Ercct harb
52. | Kytlinga bravifolia Sadge

53, Klinga memorals Sedpe

54, Lirmophila repens Erect herh

55 Lindernng anlipoda Prostrate herb
56 Ludwigia hyssopifolia Erect hirh

57 LI'.I:D'H'JEE ocfovalis Erect herh

54 Marseiia minute Erect hert

54 Medochia corchonfaiia Erect herh
B, Merramia Ripethsm Climbing hark
61 Mevramin mbaliars Chimbing herks
B ficrostachys chamaelea Erect herh

b3 Mimpss pudics Prostrate heth
G4, Murdannia spirala Frect herh

b5 derdandia conymbosa Prostrata herb
B8. Oryza saliva Grass

B7. Parucum repans Grass

=8 Paspalichurn B Grass

EQ. Paspalum sorocwlatem Grass

0 Paszifiora foetida Elirnhirr! hert
71. Pannisstivn hohenackes Grass

T2 Panmsstum potystachyon Grass

73 Phylianthics wringns Eract herh
74, | Physalis angulata Erect herh

75, Popurdanthistira umnbalatas Grass

6. | Pycraus polystachyos Setlge

1 Sacomlepls mndca Grass

75 Secoalems nferre Grass

78, Sauropus quadranguians aubshmb

Bl Schoenpplectielly falenfiory Sedge

Bl Scoparia dulcis Fract herh

B2 Setana infermedra Grass

gl Sefana pumila Grass

Ed Spermacoce arficolans Eract harh

B Spermacoce hispits Eract harb
BE. Sphagranthus indicus Erect herb

at Synedreia nodilona Eract harb
BE. [irena iphara Erect her
Ba. Wemonia cinerea Enact harh
0. igna radiads Chmbing hevb
a1, XNenggtagis trigantata Chimibeng herb
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9.2.1.2 ORGANIC FARMING
9.2.1.2.1 Dver all diversity

A total of 63 taxa were recorded from the
organic farming area (Table 3). Exotics,
invasive alien weeds and broad spectrum
elements  are  comparatively  low.  The
herbaceous flora, characteristic of deciduous
forests are well represented in the area, Site
specific species characteristic of tropical or
south Indian marshes are also common in the
organic farming area, One of the importani
peculiarities observed in the flora of organic
farming area in Padetii is the rich medicinal
plants diversity,

Table 3. List of species recorded from the organic farming area

- e it Speciesg® - " Remarks
AN .d.ﬂ.‘*‘}'!ﬂf]rms aspera Mericinal

2 Ageritum conyzoities )

3. Aflaterapars cunicig

4 Afternanthera paronychioides

5 | Aristolocha wdica Medic:inal

B, AXOnapus compressus

1. | Bulbastyfis basbats

8. | Centrosema molls Medicinal

9 Cerataprars thabictroides Ndliconal
10, Chompaens odorata Medicinal

11. Clarodendrum wfortunaturs Madicinal

1Z. Cammeboa difusas
| 13. Corchoris aestuans
14, Cyanotis axillans _

15. Cynodon dactyion Medsinal
lﬁ-__ Cypenys comprassis

17. | Cypenus distans

18, Cyperus haspan

14, Digptaria ciliges

20 | Dopatrim jwncem

. | Eclpts prostrata Medicnal
122 Fleusie indica
| 23, Emilia sanehilols Medicinal
| 24, Eragrosiis fapanica

25, Ersprostis wnnlpidas

26, Engcaulon sexanguiare

27, Fimbinstylis microcarya

i § Fienbristyiis narayani

28 Frmbuistylis tefragonoiahius

3. Hygrapha rngens Mdicinal

3. Hygrophila sehutl Medhciral




3z Hypiis sugvelens Mediciral
331 nomaas sl - Mediciral
3. tpnmaes plscirs Medicinal
3h. isachng globoss

3. isacthing milacea

1. ischasmum indicum

3. Justicia faponica

. Kyifimga hrevifofia

40. Ludwigia fyssopifolia

1. hm-gf DEtovElS

42 Marsilea minuta

43 Medochia coreharfioita

a4 Meremiz turpethum Medicinal
45 Merramia pmbaiiara

46 Mimosa putlics Medicinal
a1 Oryza sativa

4a. Panicwm repens

L Faspalum scrobvcuhtim

0. Peresativr hohenackon Medicwal
51, Panmisatim polystachyan

52, Pheliavathos urmcs Wedicinal
. Saeciplenis indics

54, Sacoiolams mtorrupta

a5, Seoparty dilcs Medicind
56, Swtaria imtermadia Mudicinal
| 57, Setinrta purmifa Mudicinal
58. SPATmacHeE aticaians Medicinal
54, Jpermacece hispda

fil, Jphaerantiurs indicus Madicinal
B, Uirena fnbata Madicina
B2, Vernoma cinoroa Mad:inal
63, Kenostegia indentats Mad-cing

9.2.1.2.2. Floristic diversity of paddy field

A total of 29 species were recorded
from the paddyfields of organic farming area.
The flora is dominated by sedges and grasses.
Seedlings of trees were also recorded, Water
ferns such as Marselia minuta, Ceratopieris
thalictroides, etc. are well represented in
the paddyfield flora. The species growing
gregariously in the paddy ficld have some
specialised tissue in their basal portion or
root. This group of plants locally known as
Pollakkala (Polla means a vacuole, Kala means
weed), Large aerenchymatous tissue in the
roots or basal portion is the peculiarity of
these species. Sacciolepis interrupta, Cvanotis
axillaris, Ludwigia octovalvis, Ludwigla

H'J-':.ul r.-ﬂm‘i'v. 1";"‘|d




iy ssUpidiza. et areTew gregarions vacumated

weeds in the paddy field. Some habitat specific
species. which are lound only in pij-l'llj‘.-'ﬁ{‘il.j-.'-i.
and associated marshes, are recorded from
the area,

9.2.1.2.3. Structural and compositional
attributes of flora in paddyfield

Among the 29 species recorded from the
sample plots of paddyfields. erect ephemerals
demninated over grasses or sedges (Table 4)
The species Ludwigia octovalvis has the highest
density followed by Ludwigia hyssopilolia,
Fimbristylis microcarya, Cyperus compressus,
Dopatrium  junceum, [sachne globosa and
Cyvanotis axillarls. A cyperacean member
Fimbristylis microcarya has the highest
requency tollowed by Ludwigia hyssopifolia,
Isachne miliacea, Isachne globosa, Cyperus
compressus and Dopatrium junceum.

Species  such  as  Ludwigia hyssopifolia,
Fimbristylis microcarya, Ludwigia octovalvis,
Isachne millacea, Isachne globosa, Cyperus
compressus antl  Dopatrium junceumn showing
the highest V] values of 10 or more, Among

the 29 species recorded from the area only five 5 B hadciMictd
species have lowest IV value of less than twa. . ; \

P

lable 4. Structural and compositional attributes of Paddyficlds in organic farming area {(Values in ha-1)

Mo Species den | freq | rd i F i riwi
| Ageratuen conyroiles 3000 10 0.26 : 088 1.4 057
z Bulbaseyfis barbata 48000 |0 492 |a47  [gsa  |am
E Ceratopteris thalictroides BO0G 20 0,69 .77 248 |12
q Covchars aestuans i 4000 20 0.34 1.77 211 1.06
B Cranots aalisns 5000 40 3.47 3,54 Aot 401 |
L CYDErUS COvarEs s E2000 &l 5.1 | 5.31 10.64 533 i
7 Cyperus haspan |38000 |40 3.25 354 |68 34
£l Clopafriu frcadT | 54000 B0 5,07 §5.31 1028 =19
9 Ectiota prostrats | o000 |20 1.2 77 291 |14
1a Engcaulon sexangufare 47000 Pyt i.0a 1.17 581 291
11 | Fimbristytis microcana 88000 | 100|156 885 | 1641 | B2
(12 | Fimbristyiis narayani _ aoo0 |10 Jomm [ose [165  |o0#3
13 an-'__l_l_'l_ﬂnﬂ'ls tatragonolehus 4000 110 034 I:I.EE.: 1.8¢ 0.61
T Hygrophila ringans 16000 |20 137 154 441 246
15 Hygrophila schutli 4000 20 0.34 1.77 211|108
16| Ipomana asarifalia 2000 |10 [oa7  [oss  [105 088
17 |isachne globasa - 5000 |70 447 |618 |66 |53
(18 | isachne millaces 45000 fso  ssr  [708  |ioes  |sae




|

e ——

19 | Ludwigis ootovaiis 164000 |20 | 1408|177  |1586 |7.83
20 f_l.iﬂ'i-'l'g'l'ﬂ fysso ol 13“;"]:5 B 11.68 1.0 18.76 9,38
B Marsiloa minuta 1000 |20 '\ |71 |28 14
(22 | Melochia corchorolia 3000 10 |oss |3s4 |ez3 |21z
73 | (oo sotvs 206000 |100  |170 |68 | 2655 |13.28
M | Paspalun scrobiculata w000 |10 |oa4 |oes |12z |osl
25 | Sacciolapis interrupta 8000 |50 |32  l&az  |7168 | a3e
24 Setara antermedia 18000 an 1.55 165 i.2 21
b mmm =000 20 0.5% 1.77 2.1 1.15
28 | Urena fobata 7000 50 06 356|414 | 207
20 | Vemmonia cineres 000 |40 |088 |35 |4a |22
TOTAL 1164000 (1730 100 |0 |20 |00

9.2.1.2.4 Floristic Diversity of bunds

Flora in the bunds of paddyfields underpoes
various  ‘structural  and compositional
changes' related to season. weeding, chemical
applications, eic. The analysis of the flora in
different season and weeding time showed
the wvarlation In diversity. density and
frequency. Some erect woody species such
as Sphaeranthus Indicus, Hygrophila ringens,
Ludwigla hyssopifolia, etc. and climbers such
as Xenostegia tridentata, Ipomoea asarifolia.
elc. are common in dry season. [is intensity
in wet season s low comparcd 10 other
herbaceous flora. Some grasses such as
Panicum repens, Pennisetum polystachyon,
ete, are perennial and seen in almost all
the season. except in extreme dry summer,
where perenaling by sublerranean rhizhome,
Omn the availability of water the grasses and
sedges gradually turns alive and spread over
the area. Some gregarious weed prows with
high density irrespective of season, but water
availability. Small scale vegetable or gram
cultivation, planting of coconut and other
trees, weed dumping during the weeding time
in paddyfields also affect the diversity.

Flormthc diversity al basnds

9.2.1.2.5 Structural and compositional
attributes of flora in Bunds of paddy held

Among the 48 species recorded [rom bunds
Ischaemum indicum has the highest density.
It is followed by Digitaria ciliaris, Axonopus
COMPressus, SPETTIHCHUE articularis,
Pennisetum polystachyon, Paspalum
scrobiculatum, Panicum  repens,  Cyperus
distans and Commelina diffusa. Grasses are
dominating with higher density classes.
Most gregarious weed In the paddy fields of
Padetti such as Saccinlepis interrupta and

Buirdls with P rhareons wes s




Cyanotis axillaris are also seen in bunds with
high density and frequency (Table 5). A grass
Ischaemum indicum has the highest frequency
followed by Digitaria ciliaris, Pennisetum
polystachyon and Paspalum scrobiculatum
and Panicum repens. An invasive alien weed
Chromolaena odorata has high frequency.

A grass, Ischaemum indicum has the highest VI
value followed by Digharia ciliaris, Axonopus
compressus and Pennisetum  polystachyon,
these species contributing more than 25
percentages of total IVI values. Among the 48
species recorded from the area all the species
have [VI higher than one,

Table 5. Structural and compositional attributes of bunds in organic farming area (Values in ha-1).

Mo | _Species den | fea | @ | o Wi | oA
1 Achyranthes 2000 10 0.25 0.B% 1.14 0.57
2 Alloteropsis cinicana 14000 10 1.78 0.89 787 1.34
3 Altamanthera paronychinides 1000 |20 14 1.78 3.19 15
4 Aristoloctis i 3000 30 .33 2.68 3.06 153
& AxOnoous cOMpressis 35000 30 £.97 .68 1.65 383
B Controsevma molie 2000 0 0.25 .89 1.14 057
7 Chrammlaens pdorats 17000 0 217 448 B.B3 337
B Clerodendram inforfundium 1000 10 013 0.89 1.02 051
2| Coiminima diffusa 21000 40 268 .57 .25 3.13
10 Cyanatiz axiflaris 10000 0 1.27 1.78 3.05 1.53
i1 Cymadon dactylan 18000 10 2.29 0.89 i8 1.58
12 Cyparus distans 26000 a0 3.31 357 §.88 144
13 Digitaria ciliars 71000 A0 6.04 446 135 .75
4 Echipta prosirela G000 20 e 1.78 Z.58 1.28
14 Efarsimg mchca 18000 10 220 .59 3.18 1.5
16 Emilia sanchifol 7000 20 0.89 1.79 268 1.34
17 Eragrostis japonica 4000 10 0.51 0BG 14 0.7
18 Eragrosiis unoloides 13000 20 166 1.78 345 1.713
19 Hygraphila nngens a000 20 1.15 1.78 294 1.47
0 Myptis suaveoiens 15000 40 2.04 1467 561 281
21 Ipomaea asarifola G000 70 0.76 1.78 2.55 1.28
22 Ipomaea phaciva 2000 b11] 0.25 0.89 1.14 .57
23 Isachno miincea 13000 Fil] 1.68 1.79 145 1.73
24 Ischaemum indicum 186000 |90 2369 8.04 31.73 15.87
75 Justicia fapomca 18300 20 2.04 1.79 183 1.83
26 Kiylinga brevifalia 17000 20 217 1.79 1,96 1.58
27 Lirehiaris byssopviola 2000 11 0.25 0.83 1.14 0.57
i) Ludhwigis pefavalis 11000 an 1.4 2.68 4.08 204
24 Melochia corchorialia 2000 10 0.25 n.ea 1.14 0.57
n Merramia lrpethim G000 an .76 ZGB 344 1.72
31 Merremia rmbelaia 4000 20 0.51 1.78 2.3 1.15




12 | Mimosa pudica 12000 |20 15 1.78 3.37 1.66
33 | Panicum repens JEE 331 3.57 688 3.44
34 | Pespalum scrobiculatum 25000 | 40 131 157 B.88 344
35 | Pannisetum hohenackeri w00 |10 051 089 |14 0.7
k[ Peanisefum pohstachyon 27000 | 40 1.44 157 7.01 351
31 | Phytlanthus urinana sg00 | 10 0.54 0.88 153 0.77
8 | Sacowiems mdice 13000 | 30 1.66 7.68 834|217
39 | Secciolepis interrua 9000 |10 1.15 .88 204 102
a1 Scoperia dulcis 15000 |30 1.91 2,68 4.50 23
41 Satania prmieta 1aoa 10 .13 .58 1.02 0,51
42 | Spermacoce articularts 2000 |30 3.60 2 B8 637 3,19
43 Spermacace hispiva 3000 {10 .38 088 127 0.54
45 Sphaeranthus idicus 7000 10 0.88 0.B5 1.78 059
46 | Ureng fobate ssp. lobste 7000 10 088 0.88 1,78 0,39
47 | Lena inbata ssp. sinuata 3000 10 0.38 0.89 1.27 0.54
88 | Vivnon cinerss BO00 20 1.02 1.79 2,81 141
49 | Xenostegia trdentata 17000 |40 217 157 5.74 287
TOTAL TR5000 1120 10 i 200 oG

9.2.1.3.CHEMICAL FARMING
9.2.1.3.1.0ver all diversity

A total of 56 species of vascular plants were
recorded from the chemical farming area (Table
6). Most of them are woody specles. Broad
spectrum grass density Is high. Percentage of
indigenous flora and site specific vegetation
Is comparatively low, Percentage of other
econamically important and ecosystem specific
species are also low, however percentage of fast
spreading broad spectrum herbs are high., Erect
woody herbs, grasses and sedges are more or
less uniformly distributed in the area
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Table. 6. Overall floristic diversity during pre- 44 Bassifiors foatils
harvest period in chemical farming area. ™ h ot
Mo - Species m Physalis angulara
1. Ageratm canyzoides 41 Pseudanthvstivia umbellata
2 Altermanthera paronychioides 48 | Pyoreus polystachyos
3 Algrranthera sozslis 49, Saccrolepis mokce
4 Ammannia beeeiena 0. Saccmlegs minrrvpta
G ARONOOUS COMpPrassis 51. Saurnpus quadranguls
. Arachiaria miliiformis 52. | Schosnoplactisiis bateniflora
7 Cheysopogon acleats 53, | Scopania ducis
8. Commelng diiusa 54, Synedrella modilare
g Cyaviatis axilians g5, Vermonia cingrad
10. Cynerins cRslansus 56, Vo radvara
11, Cyparus compacts
- m m 9.2.1.3.2. Floristic diversity of Paddy field
14, Datura metel A total of 31 species of vascular plants were
TR [ T — recorded from the paddy fields following
) R ——— chemical farming, Compared to grasses and
- Digitaria ciaris sedges, ?lhl:r_ hurharfn}m members  show
o T higher diversity, Diversity of lower plant
: P"’“"’“_ groups such as ferns, bryophytes, ete, and
19. | Eimviia sanchifofia indigenous site species are also low.
20 Eragrostis tenelia
21, Eragrostis whrofoidas
.l Erincadlon sexanpiing
i Fimtinztylis aestivals
24. Fimbristydis dichotoma
25, Fimtiristyfis microcanys
26, Ipomoea esanfolia
7. Bachne globosa
24. Ischaemum ngdowm
29 Kylinga brevfolia
ao. Killinggs nemarais
a1, Limnopmhita repans
42, Lindwriia antipoda o St foheprs intephupim S ..
33, | Ludwige hyssopiloha
34, Ludl.wg.u aciovalis 9.2.1.3.3 Structural and compesitional
35. | Marsiso minuts attributes of flora in paddyfield
::' it Among the 31 species, Sacciolepis interrupta
EE. ;Th“ and Fimbristylis aestivalvis ha.ﬂnrf the highest
Musarive densities followed by Ludwigia octovalvis,
38, | Oldeniandia corymbosa Paspalum scrobiculatum, Cyanotis axillaris,
a0. Cryza sativa Eriocaulon sexangulare. Panicum repens and
41. Fericam) rapens Cyperus iria. A gregarious weed Sacciolepis
AL | Paspalidiven flavidum Interrupta  has the highest density and
1. Paspalum scrobiculats Irequency, and this is the most common weed

in paddy cultivation areas of Kerala.



Sacciolepisinterruptahasthehigheststructural
parametes such as density, frequency_and [V,
It indicates the gregarious nature of this wide
spread and most common weed in chemical
farming area. Fimbristylis aestivalvis, Ludwigia
octovalvis and Paspalum scrobiculatatum are
the other species with IV value of more than

10 (Table 7).

Table 7, Structural and compositional attributes of paddy land in Chemical farming arca (Values in ha-1),

Mo [ “speiee & T wew | mel| @ | ar ] w ]
| Altarmanthera sessilis | 15000 20 151 2.08 150 1.8
2 Ammannia bacsiers 4000 20 032 2.08 24 12
3 Axanapus rompressus 14000 10 111 .08 215 1,08
4 Commelina dfusa 10000 0 0.79 2.08 2487 1.4
5 Cyanotis axillaris 59000 30 469 313 182 381
6 Cypenss haspan 21000 a0 1,67 313 a8 24
7 Cymenss g 50000 50 3.97 52| 818 459
8 Eraqrostis unioiides 25000 0 1.99 208 4,07 2.04
g Eriocsulon sexangulars & 7000 30 453 3,13 7.66 3.83
10 | Fimbristylls awstiva 126000 so] 100 5.21 15.22 761
1| Fimbristyiis dichotoma 24000 20 1.91 2.08 3.99 2
12 | Firbvistylis micsocany 26000 70 207 2.08 415 2.08
13 | lsachne globosa 36000 30 2.6 3.13 5.99 3
14 | schasmum ingicam 30000 10 238 1,04 142 1.
15 | Kyflinga brevitotia 24000 20 191 2.08 3.99 2
16 | Limnophila repans 3000 10 0,24 1.04 .28 D54
17 | Lindemin sntipods 26000 30 271 313 .35 268
18 | Ludwwigia octovas 75000 60 5,96 5.25 12.21 611
19 Ceratoptens thalictrses BOOO i .54 1.04 168 0.84
20 | Marsiles minsta 10000 0 0.7 208 247 144
21 Microstachys chamaalag 5000 20 0.4 2.08 248 1.24
2 | Oidontndis corymbass 14000 30 111 3.13 1.24 212
23 | Oryes satin 195000 we| 1548 1042 79| 1298
24 | Panicum repens 53000 m 421 417 838 1189
25 | Paspalum scrobiculara 74000 an 5,68 417 10,05 £ 013
M| Phyllanthus wrinana 24000 40 .81 417 .08 104
7 | Pvoreus polystachyes 18000 40 1.43 417 50 2.
28 | Sacciolepis interrupta 191000 | 1En B33 235] 1.
20 | Schomoplectieils lararifiora 4000 10 0.32 1.04 1,36 0.68
30 | Scopavia dulcis 18000 a0 151 313 154 2.32
31 | Synedrelia nodifiors 13000 20 1,03 2.08 an 1,56
TOTAL 1259000 86D 100 100 200 100
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9.2.1.3.4 Floristic diversity of bund

A total of 44 species were recorded fram the
bunds of paddyfields. Grasses and other erect
herbs are common. Cyperacean members are
tew. Weeds are also common. Weeds which are
removed from the paddyfields were dumped
in the area. So diversity of weed, compared 1o
paddyheld is high Percentages of invasives
are also high. Because of the suitability in
growth factors, grasses have formed mats in
most of the bunds.

9.2.1.3.5. Structural and compositional
atiributes of flora in bunds

Three grass species viz Ischaemum indicum,
Digitaria ciliaris and Panlcum repens have
highest densities, all are mat forming and last
one 15 surviving by perennial rhizhomes, A
grass species, Digitaria ciliaris has the highes
[requency followed by Agecatum conyzoides,
Ischaemum indicum Pajicum rEpens e,

A grass Ischaemum indicum has the highest
V] value followed by Digitaria ciliaris and
Panicum repens. These three species forms
major part in the vegetal cover al the area
Grass cover over other herbaceous elements
in bund indicares the increased disturbances
{Table 8). It is also noted that the existing
herbaceous members, other than than grass.
are mainly weeds common in homesteads or
disturbed deciduous forests.



Table B. Structural and compositional attributes of Bunds in chemical farming area (Values in ha-1).

Ne. Species v ten freg rd f | ]
1 Apsratum conyaones 4 1000 T 352 B.03 .55 4.78
2 Alteranthers paranychinicss BOOO w| o069 o086 155 o078
3 Brachiania miliifoemis 12000 w| 103| o086 183] 085
4 Chrysopogon acicitatus 1000 10 0.6 0.86 146 073
K Commaina diffisa £ E000 an 2.4 2.59 499 5
] Cyanotis axilaris 18000 20 1.55 1.72 an 1.64
) Cyperus castanmus 12000 10 1.03 0.86 1.88 085
f Cyperus compactus 18000 a0 1.55 .54 4.4 zar
£ Cyperus haspan 20000 20 1vr2| 17z| 3ae| 172
10 Dt emeted 5000 | os2] 258 an| 156
1 Desmodium triflorum 8000 w| o68| o086 155 078
12 Desmacin fraguetem 2000 20 .69 1.2 241 1.241
13 Digutane cilars !d-'H-l]_IIIEI 80 12.53 6.1 19.43 9,72
T Ectiots prostrata 45000 0| 386] 517 903| 452
15 Emitia sonchifola Hian 10 017 .EG 1.03 052
I Eragrostis tenella 13000 10 112 .56 188|083
17 Erarostis unsoiodes 110400 10 094 0.EE 1.8 0.9
ik Fimbwishylis dichofoms 13000 g | 1.2 .58 3.1 1.5
19 Fimbrigtyls micracarys 340000 0] 58| 172 43| 215
20 Ipomoea asarifalia 16000 ol 137] 3as]  amz] 24
21 [=acihne globoza E0D0 |} 043 0.86 .29 0.65
22 [sehaetnum mdewn 185000 B0| 1588 517 2105| 1053
23 Kyllinga nemuorals 123_]1 20 1.03 1.1¢ 2.76 I.38
2 Lindermia antipoda 32000 2| 2m| | sar| 22
25 Ludwigia hyssopifaliz 55000 so] 72| 43| 903| asz
26 Lishwigna octovatis 33000 20] 283| vrz| 4ss| 228
2 Marsadia minta 13000 w| 112| o8s| 98| n0es
28 Werromia umbatiata 000 10 .26 0.86 1.12 .56
29 Murdaryia spirata 23000 20] 197| 12| a3sa| i8S
EL! Ofdeniandiz corymbosa 7000 20 o6 172 232 198
n Panicum repens TROO0 gl B.T 517 11.87 594
32 Paspahiiam fawdwm aOon 10 0.52 .86 1.34 0.69
33 Passalum scrabyculatum 57000 60| ess| sa7| w008| 503
kD Passifiars foetida 4000 0] 03a| 172 208| 103
35 Ehwilarthus urinang 12000 2| wm| | am| 138
35 Physalis anguiata 4000 0] 03a] 172 206( 1.03
7 Prapdaniusting smbelsia 17000 14 .46 064 232 1.16
14 Saccinlepis indica 11000 | &8 254 92 46
ki Saccienis imerrmie 1an i .03 1.72 .15 1.38
40 Sauwropus quadiangataris 2000 w| oir] oes| 103 0%
41 Scopans dicis 26000 BD 3 5.7 Bt £04
42 Syredrelia nodifiora 8000 w| o06s] 086 156 078
43 Varmanix cinsea 21000 £ 1B a.31 B.11] 388
44 Vigna radiara 2000 w| o17] o086 03| os2
TOTAL 1165000 1160 100 100 200 100

Lr e |
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9.2.2 POST-HARVEST PERIOD - MAY
9.2.2.1 Overall diversity

A total of 166 species were recorded during
the post-harvest period, May (Table 9). This
includes the species seen in paddyfields, bunds
and adjuscent homesteads following organic
and chemical farming during the month of
May. Since this season is the post harvest
session, weeding practices and other ficld
maintenance work is low, so representation
ol natural flora is comparatively high. Also
due 1o dry season woody flora is dominating,
Due to the flora from adjuscent homesteads
herbaceous elements are dominating over
grass and sedge flora. Climbings herbs are also
well represented. The percentage of delicate
and marsh specific species are low.

Tahle. 9. List of species recorded during the post
harvest period

Mo Species
Achyranthes aspera

Aerve fanara
Aeschynomens americans
Alfotaropsis cimicing
Aitermathera betinckana
Altemathera sessiis

Alternathera versicor

Alysicanus vaginaks

il bl Pl ol o Bl Bl ol B

Amaranthus tnoalps

10. Ammanng bacciars

—
—n
9

Aramurts eocculug

12 Amsochilus camosus

i3, Areca calechy

14, Anstalochis ndes
15, Artocarpus heterophyilus

1B, Axanopus COMITSsES

17. Aradirachis indies

18, Barierla prionitls

g, Brdens sufphurea

20, Brophyum reimraarcy

1. Bilumea belangeviang
2% Blumsea axpodonta

23, Borassus fabelfar

24, Bougaimyillea spectabilis
25, Bracharia mitifonmis
26, Brechiaria remota

27. Brdedia refuss

28 Bulbostylis barbate

25 Cacsalpinia mimosoides
30, Cajanus cajan

31. Canna indica

3z, Capsicum anrun

11 Capsicum frutescens

3. Cardinspermum halicacabum
35, Charaesyce hirta

3. Chromolesns cdorata
3. Cinnamamum vesum
38. Cissampelos pareira

9. Citrus madica

40. Clesetanthus collinus

a1, Cloradendrurm inforunatum
12 Cocos nucifera

43 Coldenia procumbens
44, Commedna benghalensis
45, Commesna diffusa

46, Crossandra mfundibuliformis
47, Craton sparciflorus

4B, Cryptalepis buchananii
44, Cyanotis axillaris

50 Cyathula prostrata

51. Cyclea peitata

L8 Gyraden dactylon

A1 Cyparus castameus

54, Cyparus compacius

35, Cyperes cypermus

56. Cyparus ina

&7, Cyprews distans

58, Calbsergia latifoia

5. Dpteracanthus prostreus
B Duranta enecia

B1. Echochios colonem




B2 Eclipta prostrata 108. Mimesa pudica
63, Eleusme mdice 104, Maolluga pentaphyila
B4, Emiliz sonchifola 110. Momordica charantis
65 Eragrostis tenelln 111. Monochora vaginalis
&, Erggrosns wiolaites 112 Mannda pubescens
&7, Eragroshs wiCrsa 113. Maringa plerygosperma
B4, Enpcoiron SeanpUiare 114, Mukia maderaspatana
64 Euphorbia hiritg 115. Murraya kpenigii
0. Ficus hispida 116 Mu=a x paradisiaca
n. Fimbveshels assivaives 117 Maragara alats
T2 Fimbrstylis arponfos 118 i ey gratigsimum
73 Fimbristylis micracarys 119, Cgimum tenuafigrum
4. Glnus opposidoius 120. Didenlandia corymbosa
75 ke sapiim 121. Dplizmenus Burmannii
76. Glycosmis pentaphydia 122, Dpksmenus compositbus
1. Giyricitdia sapium 123. | Oryza sativa
78, Hamidesmus ndicus 124, Panicum repens
T8 Holarrhana pubsscens 125, Paspalum conjugaturm
Bl Hydrolea soplanica 126 Paspalurm scrobiculatum
Bl Hygrophea sehinly 127, Passifiors fostada
Bz, Hypits capitata 12B. Pennisetum palystachyon
B3 Hyplis stiveoipns 128. Phaulops:s imbricata
Bi fehnpearpus fridescens 130, Fhiyla nedifloea
85, lponras marginals 13L, Phiyifanthus amanis
BE, fiumams Bsarioda 132 Fﬁ-lghnm:s emblica
B7. (pomoeg deccana 133, PhiyPanthus reticulatus
88, tsachne mobosa 134. PySanthus urinaria
83, Isehaeimrs eicum 135, Physalis angidata
a0, Jasminiym fexite 136, Pipes nigrum
. Jammm muiiorum 137, Pongamia pinnata
2z JUshiis gendarissa 138 Pessdanthistinia umbelista
83 Jirshcia irmenas 134. Psadiam: guegava
a4, Lavtiang camard 140, Pyerous pobystachyas
45, Lingarmis aaagaliis 141, Rotada indica
96. Lindarmia antipoda 142, Sacciolepis indica
a7, Lintargia hyssapifais 143, Saccmlepis interrupta
18 LiMfaigia notovadiis T44. Schoanoplectiella latenfians
5. LyCoparsician ascukantum 145, Scoparia duleis

1100, | Mangifera indica 146. | Senna tora

101, | Marsilea minuta 147. | Sida acuta

1102, | Maiochia corchariioha 149, | Sida alnfalia

103, | Mememia umbellata 148, | 5ida cordata

104, Marremva wiifalia 150 Sida cordidcha
108, Aicrostachys chamaetoa 151. Sotanurm malongena
106, Alikaria migramity 152 spermacoce arficulans
107, Flilusa fomanfosa 153. Sphaeranthus africanus

d



154 Tectorma grandis

154, Themeds tiandra

180, meuanhpm-'-ranl
161, Trumfatta rhoorboissa
162 Urgna labata

163, Utricislara greminiods
164, Vermoma cinares

165 Kenostegra indontats

164, Sphaeranths indicus Table 10. List of species recorded from the organic
154 Strychnos nuc-vomics farming area during May

156, Symedrally nodiora No 5 “, - i
157 Tamarindus indica o

Achyramthes aspera

-ﬂﬁp-ur frnata

| Apschymomens SMericang
AlDIEraES camicing

Altemathera hettnckians

Alfemathera sassis

Alrernathers verkoor

1
A
3
4
5. Altgrnanthers sessis
B
!
8
H

166, Kiha sylocama

9.2.2.2.0RGANIC FARMING
9.2.2.2.1 Overall diversity

A total of 163 taxa were recorded From the
organic farming area (Table 10} during the
month of May. Homesteads have high diversity
and growth pattern, Compared to the seasonal
flora of grasses and sedges. erect herbs and
other woody plants are well represented. Since
the homestead Is with number of cultivated
crops and other shade loving herbs, the
percentage of exotic elements, especially the
weeds are high. Herbs common to the natural
forest are represented with high density and
frequency. The percentage ol site specific
species and delicate marshy eclements are
also high. Due to the presence of flora from
homesteads and bunds, seedlings of trees and
shirutes are rationally represented in the flora

Aysicamus vapinals

o, Araranihig Iricokr

11. Ammannia haccidera

I Anamirts cocculis

13. Araca cafecti

14, Aristolochia indica

1. Artecarpus heternphyius

16 AROManus COMmressys
1. Azafiractita svdica

18 Havlaria prionitis
14 Bidens sulphiras

| 20. Biophytum reimwardt
j 21. Blimmes tﬁa?ynma

22, Bluvnes oxyodonta

23, Borasauy Mahedifar

24, Bovgamatles specia

25, Brachigna miifarms
_?E-. Hrachuava mliform
o Bridelia retice

28, Fuil!n_ns!rfrs barbata
9. Caesaipinia mimasaides

30 Cagraus cajan

31. Canng indics

‘13, | Capsicum futescens

11 Capsicinm avmnnm

| 34, Cardiosparmum haficacabum

ELH Chamaesyce hirta

36, Chromaana adovats
a7. Chromadaena adoraninm

38, Cinnamormusm verum

34, Cizsmmpelos paroing

40, Chrus medsca

§1. Clamtamtius oolinus




1z, Clerodendrum inforfunatum BB, lpomosE marginals
13, Cocos mciers ar. frachng globosa
44, Commealms banghalansis BB fschagmum indicum
45, Commaling diffusa B4, Jasmninm e
46, Crossmdra infundiuionms EEI dasmwm muntiiorm
47. Crofan sparcifionss 1. JUSTCAE gendarussa
48 | Cryptoleps buchanant 82, | Jushicia frinervia
48, Canotis axifars LER Lantana camara
50, Cyathuds prosirate 94, Lindsriug srsgalis
&1, Cyciga pelraty L Lindernia antipada
52 | Cynodon dactyfon 9. | Ludwipia hyssopifolkia
53, Cypiriss Castimnug 97, Lithwigia actovahas
54, Cypares compacius 8. Lycopersicm esculmntivm
55 Cypars ing ga. Mangdfera indica
5. Cyprous distans 100. | Malochia corchorifoliz
| 57. Daltrarmia Metifodia 101, | Mevramis wrbelsts
|58, | Dipteracanttus prostrates 102, | Mevremia witifolia
59, Duranta erecis 103. | Microsfachys chamaelea
B0 Echinochivg cofonum 104, | Mikanda micranthe
&1 Eclipts prostrade 105, | Miliuss ramentose
B2. Elewmne indica 106, | Mimosa pudica
i Ermita sanchifali 107, | Mofluge pentaphyiia
4. Eragrastis tenella 108, | Momordice charanta
65, Ergipostis uninkides 108, | Monachona vegirs
Bh. Eragrostis wiscose 110, | Monnds pubescens
B7. Eriocawtan saxamguls 111, | Morings pleryposmanm
B8. | Euphorisia hirita 112, | Mukis maderaspatana
B4, Fieis hispros 113, | Murraps ko
T Fimtwrastyls agsivobs 114. | Muss x pavadisiacal
7. Frntinznylis ampeniea 15 Naregamia &iafa
T2 Fimburistylis mcrocanya 116, | Dofmwm grabissrmmn
73 Giis oppasitifius 117, | Ocimiam tenuifiomm
74, il sepiim 118, | Oidenisndia conymboss
75. | Ghoosmis pentaghydia 18, | Oplismenis burmannil
7B Ghyrigrche sepwrn 120 | Opbsmenus composies
7. Hemidesmus indicus 121, | Onyza satva
1B, Hodarrfang pbescens 122, | Panvcivn rapsns
78 Hyurolea zeylanica 123, | Paspalum congigatum
80. | Hydrophia scholl 124, | Paspalum scroticulsium
81, | Hyptis capitata 125. | Passifiora fostida
8z, Hyplis svavenisns 126. | Peenisefum pofystachyon
83, | icwocopus fnescans 127. | Phawlapsis imbricata
B4, lpoimea marghahs 128. | Phls podifors
85, | lpomoes deceana 120, | Phyllenthus amarus
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