
 

Effect of Simulated Harvesting on the Plant 

Composition in the Floating Grasslands of Keibul 

Lamjao National Park, Manipur  
 

1 Thounaojam Sanggai Leima* 
Wildlife Institute of India 

Chandrabani, Dehradun 248001, Uttarakhand, India 

 
3 Ruchi Badola 

Wildlife Institute of India 

Chandrabani, Dehradun 248001, Uttarakhand, India 

 

 

2 Pebam Rocky 
North Eastern Space Applications Centre 

Shillong 793 103, Meghalaya, India 

 
4 Syed Ainul Hussain 

Wildlife Institute of India 

Chandrabani, Dehradun 248001, Uttarakhand, India 

 

Abstract— The Keibul Lamjao National Park in Manipur 

has been a source of livelihood for the peripheral villagers, who 

have been extracting different types of plant resources 

throughout the year. A simulation harvesting experiment was 

carried out in permanent plots in the park to understand the 

trend in which grass composition might have changed over the 

years due to human disturbances. Three harvesting regimes of 

no harvest (0%) half harvests (50%) and complete harvests 

(100%) were employed. The result indicated that no harvest of 

Hedychium coronarium and full harvest for Leersia hexandra 

yielded positive results. Moderate harvest gave positive results 

for Phragmites karka, while full harvest significantly decreases 

the plant density.  

Keywords— NWFP, Plant harvest, composition, Keibul 

Lamjao National Park, simulated harvesting 

I.  INTRODUCTION 

Studies on interactions between human, plants, animals and 
the space that they live in is essential for understanding the 
bio-physical phenomenon associated with integrated 
ecosystem approach and its management [1]. the physical, 
chemical and biological processes of environment affect the 
human species [1],[2] while the biological and social 
characteristics of the humans (though shaped by evolution) 
affect their immediate environment. Many protected areas 
have human settlements within or adjoining them which 
depend on forest products as a source of sustenance or 
consumption [3],[4]. 

The importance of non-timber forest products (NTFPs) were 
usually considered of little importance and primarily seen of 
as only local interest [5]. However, during the last few 
decades, the role of NTFPs on rural development and 
conservation of natural resources had gained importance. 
With the ever-increasing population, the harvesting of forest 
products is no longer sustainable in many areas. Over-
harvesting of forest products in a non-sustainable manner has 
had a drastic effect on the forest ecosystems in India [6],[7]. 
From among different ecosystems, grassland ecosystems 
were distinguished owing to their species richness which can 
be attributed to the diversity in site conditions in which they 
occurred [8] and the maintenance of these ecosystems 
depended both on natural factors as well as anthropogenic 
activities [9],[10]. 

Any process which altered the natural process resulted in 
reduced stability of communities and posed a threat to the 
maintenance of floristic diversity of grassland ecosystems 
[11],[12]. There was also an increasing concern about the 
response of species and ecosystem to human altered 
disturbance regimes [13] and undesired plant succession in 
natural grassland ecosystem. Thus, maintaining a suitable 
disturbance regime was essential to persist and sustain the 
biodiversity of grassland ecosystems 

There are several natural factors that determine the structure 
of population and regeneration of given species but 
anthropogenic disturbances like fire or harvesting some 
particular species will also alter the plant composition [14]. 
Keibul Lamjao National Park (KLNP) covering about 40 sq. 
km. (24°30'00" N, 93°46'00" E) is the only floating national 
park located in Bishnupur district of Manipur. Before the 
park came into existence people living around the park had 
been deriving benefits from the area. Even after the 
notification of the national park local villagers around the 
park have been extracting resources since there are no other 
option to rely for their livelihoods. It may be difficult to 
assess to what extent changes were brought about to the plant 
population due to harvest of the plants in a short study period. 
To get a quantitative valuation of the effect of harvest on the 
plant population (composition) of some few selected plants, 
commonly extracted by the peripheral villagers for 
livelihoods, an experiment was set up to examine the 
outcome of simulated harvesting of the target species at 
different harvesting regimes. 

II. METHODS 

To understand the trend in which grass composition might 
have changed over the years in the park due to human 
disturbances permanent plot experiments were conducted for 
selected four commonly extracted plants namely Zizania 
latifolia (fodder and thatch material) Phragmites karka (fuel 
wood) Hedychium coronarium (vegetable) and Leersia 
hexandra (fish feed/fodder) for the study. Experimental plots 
were laid in selected areas inside the park where contiguous 
distribution of the target plants was located. In each of the 
four sites for the four species, main plots (10 m x 10 m) were 
fenced with bamboo poles and a 2 m buffer was cleared by 
cutting down grasses along the boundary to prevent damage 
due to fires from neighbouring areas. Sub plots of 1 m x 1 m 
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were demarcated by fixing jute ropes tied to bamboo poles. 
Each quadrate was again separated by a buffer of 1m in 
between two quadrates. Three harvesting regimes of no 
harvest (0%) half harvests (50%) and complete harvests 
(100%) were employed. The three treatments were 
randomized within the 3 blocks (3 replicates). Initial readings 
were taken during May 2010 for each quadrate and 
treatments were given to each plot by simulating the above 
harvesting methods to each species accordingly to the 
intensity of harvests. Phragmites karka, Leersia hexandra 
and Zizania latifolia were cut at the base of the stem/tillers as 
done during harvesting by the villagers while for Hedychium 
coronarium part of the rhizomes were also harvested to 
simulate the way it was being extracted by the villagers. For 
0% harvesting plots no cuts were made, in 50% plots half of 
the total stems/tillers were cut selectively while for 100% 
harvest plots all the grasses were cut after recording the 
numbers to study the regenerative potential. Subsequently 
readings were taken in November, 2010 and the treatments 
were repeated, and then readings were taken again in April, 
2011. 

III. RESULTS 

The results from the simulated harvest experiment of few 
important grass species showed varied responses to the 
different treatments. Significant increase in the plant densities 
were observed for control and complete harvest treatment in 
Leersia hexandra as compared to 50% harvesting (TABLE 1 
and Fig. 1).  

TABLE 1: DENSITY OF INDIVIDUALS BEFORE AND 
AFTER SUBSEQUENT HARVESTS FOR Leersia hexandra 

AT DIFFERENT HARVEST INTENSITIES 

Level of 

harvest (%) 

Density May 

2010 

Density Nov 

2010 
t-value 

0 245.00 ± 13.23 250.67 ± 9.24 2.2 

50 276.67 ± 25.17 323.33 ± 40.42 3.2 

100 315.00 ± 5.00  360.00 ± 17.32 3.6 

 

Density Nov 

2010 

Density April 

2011 
t-value 

0 250.67 ± 9.24 254.00 ± 10.39 5.0* 

50 323.33 ± 40.42 341.67 ± 34.49 2.2 

100 360.00 ± 17.32 381.67 ± 24.67 4.9* 

(* = significant at 0.10 level) 

 

 

 

 

 

 

 

Fig. 1: Densities of plant before and after subsequent harvests of Leersia 
hexandra at different harvesting intensities 

In the case of Hedychium coronarium, controlled plot showed 
a significant increase in the plant densities (TABLE 2) 
whereas there was a significantly drastic decrease in densities 

in the 50% harvest. Decrease in plant densities was also 
observed in complete harvest plots though it was not 
significant (Fig. 2).    

TABLE 2: DENSITY OF INDIVIDUALS BEFORE AND 
AFTER SUBSEQUENT HARVESTS FOR Hedychium 

coronarium AT DIFFERENT HARVEST INTENSITIES. 

Level of 

harvest (%) 

Density May 

2010 

Density Nov 

2010 
t-value 

0 7.67 ± 2.1 11.3 ± 2.31 11.0* 

50 12.00 ± 5.20 8.67 ± 1.86 2.8 

100 8.00 ± 6.56 4.00 ± 2.00 1.5 

 

Density Nov 

2010 

Density April 

2011 
t-value 

0 11.3 ± 2.31 14.33 ± 1.16 2.6 

50 8.67 ± 1.86 6.00 ± 2.65 8.0* 

100 4.00 ± 2.00 2.67 ± 1.16 4.0 

(* = significant at 0.10 level) 

 

 

 

 

 

 

 

Fig. 2: Densities of plant before and after subsequent harvests of Hedychium 
coronarium at different harvesting intensities. 

In the case of Zizania latifolia, 50% and 100% harvesting 
intensities did not have significant impact on the densities of 
plants in the plots (TABLE 3) but significant increase in the 
density was observed in 0% harvest (Fig. 3). Complete 
harvesting in Phragmites karka significantly reduced the 
plant densities in the plots while no harvest showed a 
significant increase in density (TABLE 4) whereas 50% 
harvesting shows a slight increase in densities which was not 
significant as compared to the control (Fig. 4). 

 

Table 3: DENSITY OF INDIVIDUALS BEFORE AND 

AFTER SUBSEQUENT HARVESTS FOR Zizania latifolia 

AT DIFFERENT HARVEST INTENSITIES 

Level of 

harvest (%) 

Density May 

2010 

Density Nov 

2010 
t-value 

0 55.00 ± 21.79 63.00 ± 22.61 13.9* 

50 45.00 ± 15.00 56.67 ± 16.07 3.5 

100 50.33 ± 20.01 56.00 ± 17.69 2.4 

 
Density Nov 

2010 

Density April 

2011 
t-value 

0 63.00 ± 22.61 67.67 ± 23.11 7.0* 

50 56.67 ± 16.07 64.00 ± 18.25 2.8 

100 56.00 ± 17.69 59.33 ± 16.92 3.8 

(* = significant at 0.10 level) 
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Fig. 3: Densities of plant before (May 2010) and after subsequent harvests 

Zizania latifolia at different harvesting intensities. 

 
TABLE 4: DENSITY OF INDIVIDUALS BEFORE AND 

AFTER SUBSEQUENT HARVESTS FOR Phragmites 
karka AT DIFFERENT HARVEST INTENSITIES 

Level of 

harvest 

(%) 

Density 

May 2010 

Density Nov 

2010 
t-value 

0 20.67±11.02 25.67±13.05 3.3 

50 49.67±25.70 61.67±33.29 1.8 

100 42.67±8.74 13.33±5.77 5.5* 

 

Density Nov 

2010 

Density 

April 2011 
t-value 

0 25.67±13.05 31.00±14.73 4.4* 

50 61.67±33.29 67.00±35.68 3.7 

100 13.33±5.77 10.00±4.36 3.8 

(*= significant at 0.10 level) 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: Densities of plant before (May 2010) and after subsequent harvests of 

Phragmites karka at different harvesting intensities 

IV. Discussions 

The harvesting simulation results indicated that increased 
harvesting intensities decreased the plant density in case of 
Hedychium coronarium and complete harvest was 
detrimental to the regrowth of Phragmites karka. This 
indicated that the results from the quadrate study and 
comparison over the years confirmed to one of the probable 
reason for the decreased occurrence of Phragmites karka. 
The cause of the change may be due to the continuous 
harvesting of Phragmites karka resulting in increased 
abundance of species with vegetative reproduction due to 
flowering being hindered [15]. Excessively intensive 
management as well as complete abandonment or improper 

utilization of grassland results in deterioration of both its 
natural and economic value. Most often it resulted in 
disappearance of valuable species and appearance of 
unwelcome expansive taxon [16],[17]. 

Role of other anthropogenic activities might also have 
resulted in the change in composition of the KLNP grassland. 
Fire could be another factor which might have contributed to 
the change. Fire was not only significant in maintaining an 
open sward, but also had the potential to control the invasion 
and spread of exotic species in native grasslands [18],[19]. 
However, on the contrary in the present study, unwanted 
plants like Pteris sp. came up in areas that were burned 
though this needs to be substantiated with further studies. 
Frequent burning in Phragmites karka dominated grasslands 
of Kaziranga National Park lead to replacements by 
Saccharum, Themeda and Imperata species [20]. Few studies 
had verified the claims that fire was beneficial but burning 
season remained the least understood component of the 
disturbed regime [21]. Burning may have exerted selective 
forces altering the composition of the native community over 
the years in Kalsow Prairie, Iowa [22]. Another probable 
reason for the change in the composition may be the nutrient 
loading in the lake ecosystem from inflowing river from the 
main settlement areas in the valley. It was also reported that 
in a year 372.6 ton of nitrate nitrogen was received from the 
inflowing rivers out of which 76.8 ton was deposited in the 
Loktak Lake water [23] and nitrogen concentration of the 
lake water was estimated at 2.3 g m-3. This high loading of 
nutrient in the lake water had also led to proliferation of 
floating meadows in open waters of the lake. This might also 
be one of the causes for the change in the overall grassland 
composition as nitrogen addition experiments in grasslands 
indicated that one of the consequences was a reduction in 
plant diversity [24] dominance of a few species and 
suppression of many other species [25]. 

V. CONCLUSIONS 

The people surrounding the KLNP have been harvesting the 

plant resources for different uses from the floating grassland. 

Over the years the villagers might have also overharvested 

for more economic gains. From the present experimental trial 

based on simulation of the harvesting pattern, it has been 

found that extraction of the plant resources bears a negative 

effect to the regeneration and subsequently may alter the 

composition of the grass species. While grass species like 

Leersia hexandra and Zizania laifolia have a positive effect 

after disturbance or complete harvest others have some 

negative effect, but in lesser degree when the harvests are just 

moderate. For better management of the park resources 

controlled/regulated harvesting and moderate cutting/ 

harvesting of the plant resources are recommended for 

maintaining a balanced plant composition to sustain the wild 

population of Sangai in the park.  
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