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ABSTRACT

Four methods of vegetation analysis were compared to determine the most suitable method to use in trans-
planted rice.

The highest number of weed species, 14 was obtained with the list quadrat method while the least number,
8 was obtained with the line intercept method.

The clip quadrat method tended to overestimate weed species with a low moisture content such as Sagittaria
trifolia L. and Ludwigia prostrata Roxb while for the list quadrat method, weed species with a high moisture
content such as Sagittaria pygmaea Miq. and Monochoria vaginalis (Burm. f) Presl were overestimated. With
the line intercept method, weed species having conspicuous leaf blades such as S. trifolia and Potamogeton
distinctus Benn. were dominant.

Of the methods tested, the line intercept method was the least desirable because it accounted for the least
number of weed species. Any of the others could be use for vegetation analysis without any significant pro-
blems arising. However, preference was given to the point quadrat method because of the ease of measure-

ment. It was also less tedious and less time consuming than the other methods.

alyze the vegetation and to correctly represent it

INTRODUCTION in order to interpret the competitive effect be-

tween weeds and rice.
The degree.and nature of competition between Usually all the members of a plant community
rice and weeds are dependent upon the weed species in a given environment set cannot be counted or
growing in association with rice (Arai, 1967; IRRI,
1967, 1968, Kataoka and Chisaka, 1970; Lubigan
and Vegg, 1971; Kim et al. 1977a, b; Kim and

Moody, 1980a, 1980b). A plant community is

measured, and even if this was done, the infor-
mation would be no more useful or significant
than an adequate set of data acquired by proper

sampling. Therefore, it becomes of prime import-

rarely homogeneous throughout as to species and
their distribution and hence, the usual plant com-
munity will have some variation. Since variation

is the rule, it becomes necessary to correctly an-

*HEEYERE, **BRRERER

ance to determine what constitutes an adequate
sample in terms of the community as a whole
and how to obtain such a sample with the proper

sampling technique.

* Yeongnam Crop Experiment Station, ORD, Milyang, Korea, ** The International Rice Research

Institute, Los Banos, Laguna, Philippines.
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Once the method of determining the area to
be sampled has been decided, then the method of
vegetation analysis has to be chosen. Vegetation
can be analyzed by qualitative or quantitative
methods. Subjective sampling methods have the
tendency to overestimate conspicuous species
and underestimate inconspicuous species because
the rating systems used are an estimate of the oc-
currence of species. Quantitative sampling me-
thods are usually used for vegetation analysis
because they are more precise than subjective me-
thods even though they are more time consuming.

In general, the density and population of weeds
in rice experimental plots are commonly measured
by either their weight or density or both. IRRI
(1978) reported that a) weed weight by weed
type, and weed density by type both correlated
well with rice yields, and b) combining weed weight
and weed density did not appreciably improve
correlations with yield over those based on either
measure. It was concluded that weed weight was
more appropriate to use as the vegetation para-
meter for weed studies in transplanted rice be-
cause weed weight is simpler to measure than
weed density.

This paper reports results of a study comparing
different quantitative sampling methods to deter-

mine the most suitable method to describe the

dominant weed species in a transplanted rice field

in Korea.
MATERIALS AND METHODS

The experiment was conducted at the experi-
mental farm of the Yeongnam Crop Experiment
Station in 1980. The field was ploughed twice,
before and after winter and harrowed once be-
fore rice transplanting to level the field and in-
corporate the basal dose of fertilizer. One hundred
and fifty kg N/ha was applied in three equal splits,
before transplanting, at maximum tillering and
at panicle formation while 100kg P,Os5/ha and
100kg K,O/ha were applied before transplanting.

Rice cultivar (Milyang 46) was transplanted

on May 27, 1980. The weeds were sampled at
rice heading because the floristic composition of
the field was distinct at that time. The field was
not weeded prior to sampling. The moisture con-
tent of the major weeds was determined by drying
them to constant weight at 80°C for 48 hours.
The importance value (I.V.) or summed do-
minance ratio (SDR, Numata, 1971) indicates the
degree of dominance of a species over the other
species in a given sample plot. Simpson’s index
(cited in Whittaker, 1965) which is a measure of
the concentration of dominance can be used to
determine the degree of diversity in a community.
This can be determined using the following equa-
tion,

Simpon’s index (C) = £ (y/N)?

where, y=1.V. or SDR of a given species
N=the sum of the LV.’s or SDR’s for all

species in the sample.

For comparison of the variability of the degree
of dominance across the methods for the dominant

species the following equation was used,

Coefficient of _ standard deviation(s) x 100 (%)

variability (%) mean (X)

The Similarity coefficient in terms of floristic
composition was computed using the following

equation,
2(w)
Similarity coefficient =5Fp X 100

where, w =sum of the lower I.V.’s or SDR’s of
species shared by two communities
{(methods).
a= sum of thel.V.’s or SDR’s of all spe-
cies in the first community (method).
b= sum of the L.V.’s or SDR’s of all spe-
cies in the second community (method).

The following methods were compared to deter-
mine which was the most suitable for describing
the weed vegetation in transplanted rice.

List or census quadrat. With this method the
weed species are listed and the number of indivi-
duals of each species is counted. This method is
accurate, allows direct comparison of different

areas and different species and is an absolute mea-
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sure of the abundance of a plant. The disadvantage
of the method is that it is tedious and very time
consuming. The accuracy is dependent on the size
of the quadrat and the number of quadrats sampled.
A 1m? (Im x 1m) quadrat was used. The number
of individuals for each species within 10 randomly
distributed quadrats were counted and the follow-
ing vegetation parameters were calculated.

Absolute density =The total number of plants for

(D) a given species in all quadrats

- Absolute density for
Relative density a species (D)

(Rd) = x 100%

Total number of plants
for all species

The number of

quadrats in which

a given species
Absolute frequency occurs

x 100%
(F) = The total number
of quadrats used (10)
Absolute frequency
for a species (F
Relative P () x 100%
frequency — Total of Fhe absolute
R frequencies for all
(R species

Importance value (1.V.) = Relative density (Rd) +

relative frequency (Rf) Summed dominance ratio

_LV.
(SDR) =%

Clip quadrat. This method is used to measure the
fresh and dry weight of weeds. Fresh weight suf-
fers from the disadvantage that it varies with the
moisture content of the weed species. Weight
takes into consideration both density and bio-
mass. Therefore, dry weight is considered to be
more precise in quantitative assessment of the
weed vegetation than weed density. It has the
following disadvantages a) destruction of plants
is required b) there can be no repeatability and
it is time consuming.

In this experiment, the oven dry weight of
each species clipped at the soil surface was mea-
sured. The size of the quadrat used was 1m? (1m x
Im) and weeds were sampled from 10 quadrats.

The importance value (=Relative dry weight)

was determined using the following equation:
Weight of a given
species

Total weight of
all species

1.V. (or relative
x 100%

dry weight)

Point quadrat (Point intercept) method. This
method is frequently used in sampling low, dense
or matted vegetation such as in pastures where
it is impossible to define where one individual
starts and another one ends. Vegetation parameters
that can be calculated using this method are cover-
age and frequency. Density data cannot be obtained
with this method.

A measuring tape was stretched out for 10m
over the area to be sampled and divided into 10
subplots each 1m in length. In each subplot 10
sampling. pins spaced 10cm apart were pushed
vertically into the ground. The weed species touch-
ed by each pin were recorded. If no species was
contacted, this was also noted. The following
vegetation parameters were determined.

Number of hits for
a given species

= x1 00%
Absolute coverage The total number
<) * of points (100)
Absolute coverage
. © :
Relative coverage = x100%
The total number
(Re) of hits for all
species
The number of
sample plots in
which a given
Absolute frequency = species ocured x100%

(F) The total number

of sample plots (10)
Absolute fre-
quency (F)

Relative frequency x 100%

The total number
(RD) of sample: plots

in which all

species occured

Importance value (I.V.) = Relative coverage (Rc)

+ relative frequency (Rf)

Summed dominance ratio (SDR) =,I'_!'

2
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Line intercept (Line transect) method. This
method is particularly useful in dense stands of
tufted plants where plant outlines are clear. It has
the following advantages, a) repeatability b) rela-
tively easy to use and c) specialized equipment is
not necessary.

In this method, a measuring tape was stretched
out for 10m over the area to be sampled and divided
into 10 subplots each 1m in length. The ground
surface occupied by a weed species was determined
by the length of the transect line that touched,
lay over or lay under a particular species was re-
corded.

For each species, the total number of indivi-
duals, the total intercept iength and the number
of transect intervals in which the species occured
were determined. The length of transect segments
overlaying base ground was also noted. From
these values, various vegetational measurements
were calculated using the following equations:

Total number of

individuals for
a given species

Relative density x100%

Total number of
(Rd) individuals for
all species

Total of intercept
lengths for a
species

Relative coverage =

Total of intercept
(Rc) lengths for all
species

Number of inter-
vals in which a
species occured

Frequency (F) x100%

Total number of
transect intervals

(10)

Frequency (F)

Total of the fre-
(Rf) quency values for
all species

Relative frequency x 100%

Importance value = Relative density (Rd)+
(ILV.) Relative coverage (Rc) +
Relative frequency (Rf)

Summed dominance ratio (SDR) =—%¥'——

x100%

RESULTS AND DISCUSSION

Using the list quadrat method, the greatest
number of weed species were recorded; 14 species
belonging to 8 families were observed (Table 1).
The dominant weed species with summed do-
minance, ratios_(SDR’S) greater than 10 were, in
decreasing order of dominance Sagittaria pygmaea
Miq., Monochoria vaginalis Presl., Scirpus hotarui
Ohwi. and Sagittaria trifolia L. Simpson’s index
was only 0.10 indicating that this community was
very diverse and was not dominated by one or two
weed species. .

In contrast to the list quadrat method, for the
clip quadrat method, only 12 weed species be-
longing to 7 families were harvested (Table 2).
In this method, based on importance values (1.V.
’S), Lugwigia prostrata Roxb. was the most impor-
tant weed. Other species with 1.V.’s greater than
10 were, in decreasing order of importance, Scirpus
hotarui, Sagittaria trifolia, Eleocharis kuroguwai
Ohwi and Cyperus serotinus Rottb. The concen-
tration of dominance in this community was 0.15.

With the point quadrat method 12 weed species
belong to 8 families were recorded (Table 3).
The concentration of dominance of this com-
munity was again low (0.13) indicating the diver-
sity of the community. The major weeds (SDR >
10) were in decreasing order of importance, S.
trifolia, S. hotarui, E. kuroguwai, M. vaginalis and
L. prostrata.

For the line intercept method, the least number
of weed species were sampled (eight species be-
longing to five families) (Table 4) while the highest
value of Simpson’s index was obtained (0.16)
but the flora was still very diverse. With this me-
thod, S. trifoliz was the most important species
with a SDR value of 27.1 Other weed species with
SDR’s greater than 10 were, in decreasing order
of dominance, Potamogeton distinctus Benn.,
S. hotarui, M. vaginalis and C. serotinus.

The most important weed species in the field
differed depending on the method of vegetation

analysis selected. The two most important weed
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Taole 1. Various vegetation parameters and the summed dominance ratio of different weed species using the
list quadrat method. YCES, 1980.

Absolute Relative  Absolute Relative
Family and species Density  Density  Frequency  Frequency SDR
Alismataceae
Sagittaria pygmaea Miq, 248 19.1 100 10.5 14.8
Sagittaria trifolia L. 158 122 100 10.5 il.4
Commelinaceae )
Aneilema japonica Kunth, 31 2.4 80 8.4 54
Cyperaceae
Cyperus difformis L. 10 0.7 20 2.2 1.4
Cyperus brevifolius Hassk. 1 0.1 10 1.1 0.6
Cyperus serotinus Rottb. 132 10.2 60 6.3 8.3
Eleocharis kuroguwai Ohwi 98 7.6 90 9.5 8.6
Scirpus hotarui Ohwi 175 13.5 100 10.5 12.0
Scirpus triqueter L. 1 0.1 10 1.1 0.6
Lythraceae
Rotala indica Koehne, 18 1.4 20 2.1 1.7
Onagraceae
Ludwigia prostrata Roxb. 86 6.6 100 10.5 8.6
Polygonaceae
Polygonum hydropiper Spach. 77 5.9 80 8.4 71
Pontederiaceae
Monochoria vaginalis (Burm, f) Presl. 214 16.5 100 10.5 13.5
Potamogetonaceae
Potamogeton distinctus Benn. 48 3.7 80 8.4 6.0
Total 1,297 100 950 100 100
Table 2. Dry weights and Importance values of weed species as determined by the clip
quadrat method, YCES, 1980.
Dry
Family Species Weight Importance
(g/m?) value (%)
Alismataceae Sagittaria pygmaea 32.4 2.4
Sagittaria trifolia 208.6 15.4
Commelinaceae Aneilema japonica 21.6 1.6
Cyperaceae Cyperus difformis 15.2 1.1
Cyperus serotinus 139.1 10.3
Eleocharis kuroguwai 1420 10.5
Scirpus hotarui 2419 17.9
Scipus triqueter 2.7 0.2
Onagraceae Ludwigia prostrata 3259 24,1
Poaceae Leersia hexandra Sw., 311 2.3
Pontederiaceae Monochoria vaginalis 112.7 8.3
Potamogetonaceae Potamogeton distinctus 79.0 5.8
Total 1,352.,2 99.9
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Table 3. Various vegetation parameters and the summed dominance ratio of different weed species using the
point quadrat method, YCES, 1980.

Absolute Relative  Absolute Relative
Family and Species Coverage Coverage Frequency Frequency SDR

Alismataceae

Sagittaria pygmaea 4 2.5 20 3.6 3.0

Sagittaria trifolia 33 10.4 100 18.2 19.2
Commelinaceae

Aneilema japonica 4 2.5 20 3.6 3.0
Cyperaceae

Cyperus serotinus 13 8.0 30 5.5 6.8

Eleocharis kuroguwai 21 130 70 12.7 12,9

Scirpus hotarui 31 19.1 100 18.2 18.7

Scirpus triqueter 1 0.6 10 1.8 1.2,
Onagraceae

Ludwigia prostrata 17 10.5 60 10.9 10.7
Poaceae

Echinochloa crus-galli (L) Beauv 2 1.2 10 1.8 1.5
Polygonaceae

Polygonum hydropiper 11 6.8 50 9.2 8.0
Pontederiaceae

Monochoria vaginalis 17 10.5 70 12.7 il.6
Potamogetonaceae

Potamogeton distinctus 8 4.9 10 i.8 - 3.4

Total 162 100 550 100 100

Table 4. Various vegetation parameters and the summed dominance ratio of different weed species using
the line intercept method, YCES, 1980,

Coverage (cm)

Total Relative Relative Relative
Family and Species individual density E:zt;:;ept coverage Frequency frequency SDR

Alismataceae

Sagittaria pygmaea 6 3.7 61.0 3.5 30 5.8 4.3

Sagittaria trifolia 28 17.4 768.5 44,6 100 19.3 27.1
Cyperaceae

Cyperus serotinus 33 20.5 68.4 4.0 40 7.7 10.7

Eleocharis kuroguwai 6 3.7 7.0 0.4 50 9.6 4.6

Scirpus hotarui 29 18.0 70.4 4.1 100 19.2 13.8
Onagraceae

Ludwigia prostrata 12 7.5 184.5 10.7 60 1.5 9.9
Pontederiaceae

Monochoria vaginalis 12 7.5 252.0 14,6 60 11.5 11.2
Potamogetonaceae

Potamogeton distinctus 35 21.7 311.0 18.1 80 15.4 18.4

Total 161 100 1,722.8 100 520 100 100
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Table 5. Comparisons of summed dominance ratios or importance values between the various methods of
vegetation analysis for different weed species, YCES, 1980

List Clip Point Line Coefficient of
Family and Species Quadrat Quadrat Quadrat Intercept Average Variability (%)

Alismataceae

Sagittaria trifolia 11.4 15.4 19.2 27.1 183 36.5

S. pygmaea 14.8 2.4 3.0 4.3 6.1 95.3
Commelinaceae .

Aneilema japonica 5.4 1.6 3.0 - 2.5 -
Cyperaceae

Cyperus brevifolius 0.6 — - - 0.2 -

C. difformis 1.4 1.1 - - 0.6 -

C. serotinus 8.3 10.3 6.8 10,7 9.0 20.1

Eleocharis kuroguwai 8.6 10.5 12,9 4.6 9.2 38.3

Scirpus hotarui 12.0 17.9 18.7 13,8 15.6 20.6

S. triqueter 0.6 0.2 1.2 - 0.5 -
Lythraceae

Rotala indica 1.7 — - - 0.4 -
Onagraceae )

Ludwigia prostrata 8.6 24,1 10.7 9.9 13.3 87.1
Poaceae

Echinochloa crus-galli - - 1.5 - 0.4 -

Leersia hexandra - 2.4 - - 0.6 -
Polygonaceae

Polygonum hydropiper 7.1 - 8.0 - 3.8 -
Pontederiaceae

Monochoria vaginalis 13.5 8.3 11.6 11.2 11.2 19.3
Potamogetonaceae

Potamogeton distinctus 6.0 5.8 3.4 18.4 8.4 80.6

Simpson’s index 0.10 0.15 0.13 0.16 0.12 19.6

species were, in decreasing order of dominance,
S. pygmaea and M. vaginalis for the list quadrat
method L. prostrata and S. hotarui for the clip
quadrat method S. trifolia and S. hotarui for the
point quadrat method and S. trifolia and P. distinc-
tus for the line intercept method.

When all methods were taken into considera-
tion, 16 weed species were recorded. The degree
of dominance for each species varied depending
on the method used (Table 5). The variability
also differed depending upon weed species. The
greatest variability was observed with S. pygmaea,
L. prost‘rata and P. distinctus while the weed species
which had a relatively stable degree of dominance
were M. vaginalis, Cyperus serotinus Rottb. and
Scirpus hotarui Ohwi. (Table 5). This could partially

be explained by the differences in the moisture

content of weeds (Table 6) and differential con-

spicuousness of the weed species as affected by

Table 6. Moisture contents of major weed species
found in the experimental fields,

YCES, 1980.

Species Moisture content (%)
Sagittaria trifolia 91,0
Scirpus hotarui 89.0
Eleocharis kuroguwai 89.1
Monochoria vaginalis 93.0
Ludwigia prostrata 90,9
Polygonum hydropiper 87.0
Cyperus serotinus 90.7
Potamageton distinctus 88.7
Sagittaria pygmaea 93.4
Echinochloa crus-galli 89.6
Aneilema japonica 929
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plant height, plant type and leaf characteristics.

When the density was used as the vegetation
parameter as in the list quadrat method, weed spe-
cies of high moisture content like S. pygmaea and
M. vaginalis were dominant. However, when the dry
weight was used as in the clip quadrat method,
weed species of low moisture content such as
S. trifolia and L. prostrata had a tendency to be
dominant. For the line intercept method weed
species having conspicuous leaf blades such as

S. trifolia and P. distinctus were dominant.

The floristic composition did not differ greatly
among methods. The similarity coefficients be-
tween methods were always higher than 65%
(Table 7). In addition, the importance values or
summed dominance ratios by weed group varied
by less than 15% between methods (Table 8).
Of the four methods tested, however, the point
quadrat method minimized the tendency of under
or over-estimation of a particular weed species in
the weed community (Table 5). And had the

greatest similarity to the average of all the me-

Table 7. Similarity coefficients between methods of vegetation analysis. YCES, 1980,

Methodology Clip quadrat Point quadrat Line intercept
List quadrat- 68.3 ° 76.1 66.4
Clip quadrat - 772 70.5
Point quadrat - 719

Table 8. Importance values or summed dominance ratios of different weed groups as affected by method of

vegetation analysis. YCES, 1980.

Weed group List quadrat Clip quadrat Point quadrat Line intercept
Broadleaf weeds 68.5 58.9 70,9 ¢
Grasses 0 1.5 0
Sedges 31.5 39.6 29,1 -

thods in terms of order of dominance of species.
In addition, the similarity coefficients between
methods of vegetation analysis were always highest
between the point quadrat method and the other
methods compared to the other comparisons tested
(Table 7). These results imply that the point quad-
rat method could overcome to some extent the
problems arising from the other methods.

Of the methods tested in this experiment the
line intercept method was the least desirable be-
cause it accounted for only eight weed species.
Any of the others could be use for the vegatation
analysis without any significant problems arising
because of the high similarity coefficients between
them in terms of floristic composition and weed

type. Preference, however, is given to the point

quadrat method because of the ease of measure-

ment and it was less tedious and less time con-

suming than the other methods.

Further studies are needed using different
weed community types to confirm the results

found in this experiment.

ic] =

A RER-S ST (vegetation analysis)oll Bo|
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Clip quadrat 5#, Point quadrat5#:, Line inter-
ceptH & Wl 44rstddch
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