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The Waithou lake is a freshwater body which falls at 930 58'E longitude and 24o 37'N latitude in
Thoubal district, Manipur. The present study deals with monthly variation of phytosociological data
i.e. density, abundance, frequency, primary productivity and nutrient status of Eicl, homia crassipes.
The highest value of density, abundance, frequency and IVI were recorded to be 72.0 plants m,
(April), 100.9 plants m'2 (April), 71.4o/o (Deoember to July) and l7l.l (May) respectively. The
aboveground biomass varied fornf 188.0 gm, (March) to75a.4 gm-: (July) and the maximum and
minimum underground biomass weie recorded to be 196.3 gmr(July) and 57.9 gm, (March). The total
monthly biomass was found to increase gradually fiom 245.9gm, (March) to 946.7 gmr(July) and the
values were fluctuated in the remaining months. The annual total production was recorded to be
7 6l .6gm'2 yrt. The concentration of nutrinents (N,P,K Na) in different biomass components i.e. leaf,
stem and root were estimated and their concentations followed the sequence as leaf > stem> root.
Thettanding state of nutriehts in all the months werefound in the order : N>K>p>Na.
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Infoduction
Free floating macrophytes play a significant role in
maintaining and regulating the structure of freshwater
bodies. Eichhornia crassipes, the free floating macrophyg
grows luxuriantlyin the freshwaterlakes. Several workers
have studied various aspects of phytosociology, biomass
and net primary productivity of Eichhornia crassirys in
different freshwater bodiesr-s. The present study was.
undertaken to assess monthly variation of density,
abundance, frequency, Importance value Index, biomass,
net primary productivity and nutrient status of E. crassipes
in the Waithou lake of Manipur. The submerged
macrophytes absorb nutrients from the bottom mud and
overlying watere. However, for the free floating aquatics,
water is much emphasised as a nutrient substraterq'!.

The lake is located in the Thoubal district at a
distance of I 7 km from the Imphal city and is sunounded
partially by hills with a mean altitude of 785 m from mean
sea level. The lake is oval in shape with maximum length of
1.04 km and breadth of0.95 km in the rainy season. The
depth ofthe lake varied from 0.75 m to 1.67m The mean
maximum temperature ranged from 25.150C ( January) to
33.27oC ( August) and the mean minimum temperature'
varied from 2.80C ( January) to 20.630C (.August ). The
mean annual rainfall is 1305.4mm.
Meterialsand Methods
At the sudy site thirty quadrates of 50x50 cm! were

ernployed randomly for determining density, abundance,
frequency and Importance Value Index (IVI). The
distribution pattern of the species was measured by
calculating the ratio of abundatce to frequency (A/F
ratio)'- 

,,. Standing crop biomass was measured by harvest
method' and the sampling was do.ne monthly in various
sites each with five replicates..The plant materials were
washed in the running water to remove the mud and were
oven dried for 72 houn at 80"C to constant weight. Biomass
was-, assessed on dry basis and has been expressed in
gm-and productivity was computed by adding all the
positive increments in the standing crop biomass in
different months during the study period. Monthly
changes in all the portions of the standing crop biomass
ofthe species were added to obtain annual production.

The plant samples i.e. root, stem and leaf were
oven dried and the samples were powdered for chemical
analysis-.Total nitrogen was determined by micro Kjeldahl
method'- and determination of phosphorus was carried
out spectrophotometrically by using- the
phosphomolybdic blue colorimetric m€thod''. The
concentration of potassium and sodium were estimated
through photometrymethod by using a flame photometer
as described by Jackson'-.
Resultsahd Discussion
The species was present throughout the year in the lake.
The ma,rimum density, frequency, and abundance were
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Thbte 1. Monthly variation in the netPrimary Productivity
(gm' monthi\ of Eichhomia crassipes in the Waithou
Iake.

recorded to be 72.0 plants mr (ApriD, 7l .4%o (Jaruary to
July and December) and 100.9 plants m' (April) (Fig.l ).

The maximum value of Importance.value index was found

to be l7l.l in the month of May and the values were

fluctuated in all months during the study period. The ratio

ofabundance to frequency was 1.4 and 5.5 in the maximum

density occurring months of April and June respectively.

The maximum above ground biomass was recorded to be

7 50.4 gm-2 in July and minimum was I 88.0 gm-2 in March'

The highest and lowest below ground biomass were
estimated to be 196.3 gm'(July) and 57.9 gm'(March).
Monthly biomass values were found to increase gradually

from March (245.9 gm-2) to July (946.79m'2) and no
consistent tend was observed after July (Fig. 2). Maximum
monthly net productivity was recorded to be

284.9 gm'z in the mon& ofMay followed by 120.9 gm2 in

July. 88-00 gm-2 in June. 68.8 gm' in October. Negative
production was recorded in thcremaining months.

The maximum below ground productivity was

found to be 70.3 gm' (July), followed by 54.I gm'(May),
8.6 gm' (June) and 5.4 gm' (April) respectively. No
production was evident in the remainidg months. (Table -

I ). The ranges ofthe values for daily net productions ofE
crassipeswas found to be 2.0 gm{ day -t in (October) and

I l. 0 gm' in May.
Monthly variation in the concentrations ofNPK

and Na in the different components i.e. leaf, stern and root
of Eichhornia crassipes are set in Table - 2. The mean

concentration of N, P, K & Na in various biomass
components ofleaf, stem and rootwere found fluctuating
in diffsrent months. The mean concentration of total
nitrogen was found increasirig from January to May and

fluctuated thereafter. The minimum value was marked in
January (0.60 mg g') and maximum value at August ( 1.76

mg g') whereas the mean concentration of phosphorus

ranged from$-.02 mg g' to 0.04 mg g' (Fig.3).

The mean concentration ofpotassium was found
between 0.09 mg g' and 0. 12 mg gt whereas the values for
sodium ranged from 0.01 mg gt to 0.02 mg gr. The greater

values for sodium were marked at May, June, Augttst,
November and December (Fig 4).

Monthly changes in the standing states of
of Eichhornia

)

Table 2. Monthly variation in concentration of nutnents (mg g'') ln blomass componenls ol Ltchhornw crasstpes.

Biomass
Components Nutrients

Months

Jan. Feb. Mar. 'Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec.
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N
P

K
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P
K
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N
P
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Fig.l. Monthly variation of Density, Abundance, and Frequency in Eichhornia crassipes.
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Table 3. Standing State ofnutrients of E. crassipes.

Nutrients Jan. Feb. Mar. Apr. May Jun. Jul. Aug. sept ft. Nov. D6.

N

P

K

Na

2m5.8

10.17

45.81

5.@

1488.8

7.4

3349

3.72

1229.3

7.37

24.59

2.46

1y20.0

6.4

28.80

3m

3953.5

19.76

72.48

13.t7

3@4

15.ll

68.00

7.fi

37%.4

18.93

6tr'27

9.{t

w)t.6

15.57

6230

1558

t@l-

72r

36.08

72,

15483

ll6l
34.85

3.n

tns.6

6.13

u5t

613

I131.6

8.49

7s.M

5.6

nutrients (N, B K and Na) has been set in Table -3. The
maximum values ofthe standing state ofnitroge-n (8021.9 .

,g.'] in Augu-st), pho,sphoru-s (19.76 mg m-'in Mgr), 
'

potassium (72.48 mg m* in May) sodium (l 5.58 mg m in
August) in E crassipslnve been estimated. The minimum
vatues were found to be t 13 I .36 mg m-' for nitrogen in
December, 6. 13 mg m-2 forphosphonrs inNovemberJ4.S I
frlg r-'foi potassi-um in lriovember and2-.46*grn'' fo,
sodium in March. Thdvalues ofnutrients fluctuated in all
the months. The accumulations of nutrients were found
to be in theorder: N> K> P> Na.

No regular trend for density, frequency,
abundance and Importance value indexwere evident in
the study site. Shah and Abbasr reported the value of
density in the range of 8.5 plants m- (January) to 10.8
plants m 

- (February)-,in the river Ganges. The present
value of 72.0 plants m 

- (April) uas found higherthan the
reported values. However, the present frequency value of
71.47o was found higher than the value of6.0% in Kolleru
lake-. In Pichhola lake the maximum value of Imoortance
value indexwas recordedto be 51.5 in E. rrorripes" .Th're
presentvalueoflmportance value index (171.0) was found
higher ttran the reported value. The plant species exhibited
an aggregate nature in the present study of distribution.

The present estimated valye of biomass for E
crassipes.is very much crcmparable with the value reported
uy singh't in the Surhatal take in the Balia (908.4 gm'2).

The values reported for E. crassipep in the Waithou.lake
has been found higher than those reported by Shahai and
Sinha'- (72p gm -) from-Ramgarh lake in Gorakpur, Shah
and Abbas3 fiSO.+ gm''l from tant<ighat and449.Q gm''z

froqr Tilokothighat of Bhagalpur, Singh and Sahai'(63Q
grn') from Jalwania pond of Gorakpur, Billore and [as''
(5.0 to 25.0 gm'') from Udaipur. The present findiqgs were
quite lowe-r than the values rgqgrte! bV )VresJ,1!i' t lf qO
gm -) in Mississippi lake and Gopal et al,' (2067 gm -) in
Jaipur lake. The maximum biomass of the macrophyic
species usually occurs during the flowerigrg period ofJuly
and August in the nothern hemisphere-'. In the present

study E crassipes exhibited the ma,ximum biomass in the
flowering month ofJuly.

-, _, 
ftr -nualnetpnductionwas foundtobr-761.6

gm- yr'. The present value was quile higher-than the
value reported by Billore and gas" (80 gm'' yr-') in
pichhola lake, Udaipur. Among the aquatic macrophytes
E: crassipes isone ofthe productive aquatic maqrophy'tes
and extending in the tropical and subtropical regions of
the world-. Daily net primary productivity of E. crassipes
(2.0 - 11.0 gm'day') in the present study was found
hieher than the values reoorted bv Billore and Vvas' ' (0. I 0
g;'y in ei.hholalake, Udqipur, Singh't1t.zz gm'auy'1in
Surhatal lake, Balli4 Saha'(0.3 gm" day''; in Mukhraand
Tiwari pon( Bhagalpur. The pnse4! valws ari co-mparable

to the value repoged Uy Westt4e- 1z .l-zz gm'''day''1i1t
Neworleans. Das" 13.5 - 9.5 gm''day'; in varanasi, Sinha"
(3.8 grn-'day-') in Gorakpur and the values are found lower
than the higher;alues ripor-ted by Yount and C.rrrun".
De Busk elal."" (2-29 gn'' daf') in central and southern
region of Florida. The more productivity of the plani
specieswas dueto its fullyorposingto surdight and regular
multiplication tkoughout the year. The present study site
has been found to be a eutophic lake due to its continues
coverage 6f E. crassips in atl the months of the year.

The concentration of nufients in all the biomass
components of E. crassipesptaefound in the order : Leaf
> Stem> Root. The concentation of nutients were found
to follow the decreasing fread : N> K> F> Na A more or
less trend ofN,BK & Nawas observed forconcentration
of the n-qtrients in four macrophytes in a wetland in
Varanasi".

The standing state ofnutrients (NPK and Na) in
all the months for E. crassipeswaefluctuating. The present

values are found comparatlvely lowrr than those in
Wetlands ofKahsmirwhereKaul et al.-" reported 16.79 -
124.30 kgha'yr'ofNitrogen, 0.7p - 10.2i kgha' yr'of
Phosphorus, 16.21 -251.67 kg ha' yi' of Potassium and

2.52 -32.30keha' yr' of Sodium.
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