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MATERIALS AND METHODS 

2.1 THE WEED FLORA 

A detailed flora of crop field weeds of the district of Maida, West Bengal has been 
prepared. For this purpose crops were selected in such a manner so that their growing 
seasons cover the entire year. In most of the cases the sequences is as follows: 

SEASONS 
FIRST (AMAN) 

SECOND (RABI) 

THIRD (BORO) 

DURATION 
JUNE /JULY - SEPT /OCT 

OCT /NOV - JAN / FEB 

FEB / MAR - MAY / JUNE 

CROPS 
Paddy {Oryza saliva ) 
?u\ses{Lens culinahs. Cicer 
ahetinum). Mustard (Brassica 
Juncea.B. campeslris), Tishi (Limtm 
usUalissimum) 
Paddy ( Oryza sativa ) 

The entire district was covered for this work and sites were selected representing all 10 of 
its 'Police station' (Thana) areas The sampling of specimens were made with two 
methods: 

A RANDOM SAMPLING 

For random sampling crop fields of the entire district of Malda was surveyed at random in 
different seasons of the year to get a wholistic picture of its weed flora It was done for 
three consequtive years, June 1992 - May 1995. 

Collected samples were recorded in the field note book and then processed for the 
preparation of mounted herbarium sheets. 

B. QUADRATE SAMPLING 

To understand the phytosociological behaviour of different weeds some randomly selected 
fields under each police station area were surved by Quadrate Method. As all weeds are 
small and herbaceous, a standard quadrate size of Iwxl m was used for the purpose. The 
total area under cultivation is much more during the first season (Aman) than two other 
seasons ( Rabi and Boro ), so a larger number of quadrate i.e 80 were sampled in Aman 
crops. For two other seasons 50 quadrates for each were sampled 

It is difficult to use pegs or stakes for permanent marking of selected quadrates because 
that will disturb the practice of tilling for cultivation. So, Field wise position records 
(distance from a particular angle) were kept in field note books. As most of the weeds are 
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annuals or behave like annual little shil̂  from the actual position earlier probably will not 
affect the result. 
Quadrate sampling were made within 15-30 days after showing because a fiirther delay 
effect in two ways; (1) frequency of weeds may decrease due to the first growth of crop 
plants and (ii) weeding practices 

Data for list, count and cover for ail available species in quadrates were recorded 

2.1.1 PROCESSING OF SPECIMENS 

Specimens were collected as far as possible with flowers and / or fruits by random 
sampling and / or quadrate sampling, tagged properly, recorded in the "Field Note Book" 
and temporarily preserved in polythene bags with mouth kept closed using rubber bands to 
prevent desiccation. Plants brought to the main camp in Malda Town (Englishbazar) in 
such condition and were then segregated, cleaned, properly displayed on the blotting 
papers and finally inserted in a Wooden Plant Press for drying. Blotting papers were 
changed several times. Sometimes specimens were treated with formaldehyde for better 
preservation. 

The field records included the habit, habitat, abundance, life form, flowering period, 
flower colour, odour, mode of pollination etc. i.e. covering such characters which are 
generally available with dry herbarium specimens. 

After drying specimens were poisoned by soaking in 4% solution of HgCh in 90-95% 
etanol, then dried again in blotting paper. Now specimens were pasted on standard 
herbarium sheets (41.5-42,0 x 28.0 cm) and labeled with all relevant informations, such as 
i) name of the plant, ii) family, iii) local name (if available), iv) habit, v) habitat, vi)locality, 
vii) floral colour, viii) abundance, ix) date of collection etc. were affixed on the bottom 
right comer of the mounted sheets. 

Tubers / rhizomes, large fruits etc. were collected and sometimes splitted apart or made 
into thick longitudinal or transverse sections, then preserved separately, dried in separate 
blotting papers, sometimes using cotton pads to maintain shape. For quick drying a hot air 
oven was used in case of some succulent species. 

Loose flower, floral parts, small fruits and /or seeds as well as different parts were placed 
in paper packets or envelops which are in turn, affixed to the herbarium sheets. 
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2.1.2 IDENTIFICATION 

Identification of collected weeds were done mostly at the Taxonomy and Environmental 
Biology Laboratory, Deptt. of Botany, North Bengal University and were then matched at 
two herbaria, CAL and NBU herbarium. 

2.2 PHYTOSOCIOLOGY 

As had already been mentioned, crop fields were surveyed by Quadrate method of 
sampling. And, fi'om such samples data for list, count, and cover have been recorded. 
Using these data, different phytosociological parameters namely Relative density (RD), 
Relative fi-equency (RF), Relative dominance (RDm) and Importance Value Index (IVI) 
have been calculated using following formulae (Tripathi and Misra, 1971; Phillips, 1959; 
Malhotra, 1973): 

No of quadrates in which the weed species occured 
Relative Frequenc (RF) = XI00 

No of quadrate studied 

Total no of plants of a given weed in all the quadrate 
Relative Density (RD) = XI00 

Total no of plants of weed species in all the quadrates 

Total coverage of the weed species 
Relative Dominance"(RDm) = XlOO 

Total coverage of all the species 

Importance Value Index (IVI) = RF + RD + RDm 

Phytographs, using all the phytosociological parameters, have also been prepared. 
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2.3 PHENOLOGY 

Phenological studies were made on most of recorded weed species from the crop field of 
the district of Malda. These included both dicotyledonous and monocotyledonous plants. 
Following parameters were used for this study: i) germination, ii) vegetative stage, iii) 
flowering, iv) fruit set̂  v) seed dispersal, vi) death or perennation. A species was 
considered in a particular phenophase when it actually enters in that stage for instance, 
when just one or a few individuals starts flowering, plants enter in the phase / stage of 
flowering. Detail observations were made regularly both in natural and in laboratory 
conditions from 1993 to 1996 (Sundriyal, 1990). Special emphasis was given on seedling 
morphology, as it is the most essential feature to know the weeds of crop fields at their 
early stage. 

For life form classification, Raunkiaer 1934, has been followed without any modification 
as follows: 

Phanerophytes (P): Perennating buds well above the ground. 
Chamaephytes (Ch): Herbaceous perennial or suffrutescent plants bearing 

perennating buds just above the ground level to 30 cm high. 
Hemicryptophytes (H) : Perennting buds hulf hidden at the ground level. 

Cryptophytes (C): Perennating organs below the ground surface. 
Therophytes (T): Annuals which perenate through seeds or spores 

2.3.1 SEEDLING MORPHOLOGY 

The work was done in two ways: i) observing / collecting seedling of different stages from 
the crop fields and ii) in laboratory condition, seeds were germinated in petriplates and in 
pots and stages of their life have been studied. Seedlings collected from nature were 
compared and identified with the help of seedling raised from the seeds of known identity. 
At least fifteen specimens were studied from various habitats / locations. The seedling 
were preserved as herbarium specimens. The seedling morphology was studied following 
the terminology as proposed by Burger (1972), Hicky (1973), and Vogel (1980).For 
method of description of seedlings Deb and Paria (1986); Paria et. al. (1990); Kamilya and 
Paria (1993, 1994) were followed. For morphological diagnosis of seedling the 
germination type, characters of cotyledons or paracotyledons, eophylls (first few leaves) 
and hypocotyle were taken into consideration. 
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2.4 REPRODUCTIVE POTENTIAL 

Under this chapter two aspects have been covered: 
A. Number of seeds per fruit and seeds per plant. 
B. Seed weight. 

Methods largely followed by Steven (1932, 1957); Datta and Banerjee (1976); Datta ei.al. 
(1980) and Paria and Sahoo (1981) have been used to do this work. In general a plant of 
average size and growing under little competition, were chosen for the collection of fiiiits 
and seeds. After harvesting the fiuits were air dried for three weeks, threshed and cleaned. 
In most cases the number of plump and well developed seeds for a single plant was 
recorded. In some plants where seeds can not be separated from fruits, the seed weight 
depicts the weight of complete fruit. 

For plants in which ripening extends over a considerable period and seeds are set free as 
soon as mature, only a part of the total number can be procured at a single collection. In 
these cases daily collection was made for three months because fruit formation and seed 
maturity are successive to each other. For plants in which fruit formation and seed 
maturity are simultaneous to each other collection were made every day for a month and 
were bulked to calculate the total seed number. 

Following Stevens (1957), remarks are made concerning abortive and immature seeds as 
well as number of stalks and fruits borne by the concerned plants. Abortive seeds indicate 
those that do not develop at all, where as immature seeds are those that do not attain the 
same colour, size and shape as the mature ones. In runners, where it was difficult to 
detach the stalks, a square area was used as the unit of measure. Branches mentioned 
represent the total number of branches in a particular plant. The weed families, genera and 
species have been arranged here alphabetically for the convenience of the uses in other 
fields of science. 

Weight of 1000 seeds were calculated from 100, 250, 500, 1000 seeds according to the 
size of the seed and availability. An Electronic Digital Weigh Machine (SARTORIUS, 
Model No.BP-110) has been used for this purpose. 

2.5 INTERCROP WEED FLORA 

A different type and much more rich flora generally develop during the gap in between the 
harvesting of one crop and showing of the next. This flora is referred to as intercrop flora. 
Phenological study and flowering calendar of intercrop flora were also made following the 
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same procedure as described earlier. Intercrop flora have been collected at random and 
were processed and preserved. 

2.6 WEED CALENDAR 

Repeated visits to different crop fields throughout the district of Malda in various seasons 
were made and a comprehensive weed calendar was prepared. Weeds with crop as well as 
intercrop weeds were considered for this purpose. Detail observations were made over 
throughout a period from 1993 to 1996 (Das and Chanda, 1987; Panda et.al, 1992). 
Following parameters were used for preparing the weed calendar: (i)time of flowering 
(with crop and as intercrop) (ii) mode of pollination (iii) habit (iv) habitat and (v) life form. 
Variation in flowering period in some species in different areas and in different years were 
recorded and covered within the overall recorded period of flowering. 

2.7 ALLELOPATHY 

Allelopathic studies were restricted to the effects of leachetes and extracts on the 
germination of crop seeds and early growth of seedlings only. For this work, procedures 
followed by Datta and Ghosh (1987)was described below. Leaves and inflorescence of 
different weed species were collected during 1994 to 1996 and washed thoroughly in 
distilled water for three times. Leachetes were made by soaking lOOg of fresh material in 
water for 72 hours. Each type of leachetes were filtered through Whatman (No.l) filter 
paper and the filtrate were brought to 250 ml with the addition of distilled water. This 
constituted the leachetes stock solution (1: 2.5). Extifacts stock solutions (1: 2.5) were 
made following the same procedure, only extiaetion was done in a Bajaj Mixture Machine. 
From the constituted Leachetes or Extracts stock solution (1:2.5) desired concentrations 
(1:5, 1:10, 1:20) were obtained by the way of dilution. Each bioassay were consisted of 
placing 25 seeds in a sterile petriplate of 15 cm in diameter which contained one thickness 
of filter paper and 15 ml test solution. Distilled water was used in control petriplates 
instead of leachetes or extracts solution. There were three replicates per experiment. Work 
was confined only to the effect of leachetes or extracts on the germination of seeds and on 
the grow t̂h of root and shoot of young seedlings of crop species, for the present set of 
experiments cultivers IET-1444, of paddy was used. Germination percentage, length of 
root and shoot were worked out and presented in the form of tables. 


