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Plant Species Richness: An Ecological Investigation of
[bookmark: _Toc323804082]Biotic and Abiotic Factors in an Ecosystem

Purpose:
The purpose of this study is to explore field experiment design, to gain observation skills and to compare plant species richness through sampling and sample means. 

Background
     All processes within ecosystems involve interactions between biotic (living) and abiotic (nonliving) factors. These factors impact what plants grow in an area and how well they grow there. The richness or biodiversity of species in a given area depends on specific habitat characteristics such as available sunlight, precipitation, temperature, soil composition, hydrology and disturbance. Competition from other plants also impacts growth in an area. Species richness can be measured through various sampling techniques and statistics. This study is an introduction to hypothesis construction, experimental sampling in disturbed and undisturbed habitats and sample comparisons to determine relative biodiversity in three different areas.

Materials:

· 1 square-meter PVC quadrats
· Measuring tapes for transects
· Yard/Meter Sticks
· Group Field Datasheets

Methodology 

     Each group will be working in two sites with different abiotic conditions: a Mowed Area Shaded, and a Mowed Area Full Sun. Before going out to one’s respected field, he must create a hypotheses relating to the possible effects of various abiotic and biotic factors between the two sites. The next set of actions is to create transacts for sampling the two sites 12 times each with your quadrat.  Use the included random number tables to get 48 pairs of random numbers. Random Number Table 0-3 is meant to determine how many meters off the transect line you will place your quadrat. Random Number Table 0-33, however, is to determine at what foot along the transect you will place your quadrat.  Write each set of random numbers in the appropriate spaces on your datasheets. Begin your sampling by placing the quadrat at the appropriate position determined by the first set of random numbers and counting the number of different species of plants within the quadrat.  Record this on the datasheet. The name of a species may be included if you know it.  At least 2 people within each group should be counting the number of species in your quadrat so that you get them all.  Repeat this for 12 samples in the Mowed Area Shaded, and the Mowed Area Full Sun. Special Note: Stay within the area determined by your Learning Assistant. We have tried to keep you as far away from Poison Ivy as possible, but cannot guarantee its absolute absence in the sampling area.  Do not touch any plant with three leaves!



Plant Species Richness Hypotheses Sheet

Team Hypothesis

H1- We hypothesize that the area covered in sunlight will provide several variations of different plant species.

H2- The hypothesis regarding the mowed area that is shaded is that due to the lack of sunlight, it will have a
        very little mount of different plant species. 

Null Hypotheses



Mowed Area: Shaded

	Sample
Number
	Meters from 
Transect
	Foot on 
Transect

	Number of Plant Species Counted

	1
	2
	7
	3

	2
	3
	31
	3

	3
	3
	2
	4

	4
	2
	2
	3

	5
	3
	31
	3

	6
	1
	9
	2

	7
	3
	2
	1

	8
	2
	6
	3

	9
	1
	23
	4

	10
	3
	15
	3

	11
	3
	25
	4

	12
	2
	27
	4



Total number counted: 37
Number of individual plant species found in area: 5
 Plant species found:
	Vescue				
	Goose Grass
	Smart Weed

	Buckhorn 
	White clovers
	




Mowed Area: Full Sun

	Sample
Number
	Meters from 
Transect

	Foot on 
Transect

	Number of Plant Species Counted

	1
	1
	2
	2

	2
	2
	13
	5

	3
	1
	6
	4

	4
	3
	1
	3

	5
	2
	22
	6

	6
	2
	1
	2

	7
	2
	15
	3

	8
	3
	7
	4

	9
	3
	32
	6

	10
	3
	22
	5

	11
	2
	3
	2

	12
	2
	9
	4




Total number counted: 46
Number of individual plant species found in area: 11

Plant species found:
	Kentucky Blue
	White Clovers
	Plain Tane
	St Augustine
	Bull Thistle
	Crab Grass

	Fascue
	Rye
	Speed Well
	Buffalo Grass
	Bermuda
	




Need a table with the average number of species


Analysis
	
[bookmark: _GoBack]During the lab period on October 4, 2013 at 8:00 AM, plant species in different areas were studied to investigate – remember a hypothesis is either supported or negated -  prove the hypothesis that a greater variation of plants existed on areas with sunlight rather than shaded areas. In a group consisting of four students, we used the random number table to randomly select sampling area - depict how many meters and feet off the transect line we would place the quadrat. Then, the amount of different plant species counted within the quadrat was recorded into the datasheet. ForFor the lab conducted (this statement doesn’t make sense) to compare plant species richness in a field experiment design, we hypothesized that the mowed area covered in sunlight would be rich with variations of different plant species Why. We also hypothesized that the shaded mowed area would have less plant species than the area covered in sunlight. Why The total amount of plant species counted in the mowed area covered in sunlight was 46. However, the total amount of plant species counted in the shaded mowed area was only 37. During the lab period on October 4, 2013 at 8:00 AM, plant species in different areas were studied to prove the hypothesis that a greater variation of plants existed on areas with sunlight rather than shaded areas. In a group consisting of four students, we used the random number table to depict how many meters and feet off the transect line we would place the quadrat. Then, the amount of different plant species counted within the quadrat was recorded into the datasheet. The names of the identified species were recorded for further analysis. What was your analysis - The data showcases that for the area covered in sunlight, a total number of 46 plant species were counted and 11 different types of plant species were identified. The data for the shaded mowed area, on the other hand, demonstrate that only 37 plant species were counted and only 5 different plant species were identified. Therefore, the data strongly supported the hypothesis our hypothesizes that the sunlight mowed area provide a richer variation in plant species than the shaded mowed area.  The analysis therefore is that sunlight allows more plants to grow. Plants need sunlight in order for photosynthesis to occur. An area with a lot of sunlight would be more habitable than a shaded area. Only a limited amount of plants can live with a minimal amount of sunlight. That is why the shaded area only had five different plant species. 
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\ Fp— BioticConditions
| Blome Abiotic Conditions Major Flora 1 Major Fauna
Tundra Coldest biome: -40°C, -18°C ‘Stunted trees, dwarf woody shrubs, mosses, | Reindeer, migratory animals (feed on plants
Dry 150.250 mnyt tiehens grass Guring surmen) woives, 05, moQUEDS
Northern nerisphere (feed on migrtory animats)
Taiga Cool year-round: 40°C to 20°C Conifers Black bears, wolves, moose, migratory birds
(Northern | Adeaate ranfalt 300-500 myr (curing surmer)
conferous | N.Am and Eurais, undemeath tundra bomes
forest)
Tropical Always warm: 20-25°C Vines, palms, orchids, ferns.
rainforest | Very wet: 2,000-10,000 mmyr
Bctween TropicsofCancr no Capricon
Grassland | Warmto hot 20-30°C Grasses, few trees. Mammals (giraffes, zebras, lions, etc), birds,
Wt &y seasons 500500 e inseas
Allcontents except nvaraics
Desert Extreme temp: 49°C (day), -18°C (night) Cactus, sage brush, dwarf shrubs, short. Kangaroo mice, lizards, insects, scorpions,
Very dry : <250 mmyyr 'woody Tees. ‘snakes, birds
Tropicland tempeatezones
[ Biome Abiotice» Bioticlnteractions
Tundra permafrost + L1| temp + Twinds + | rainfall & small plants only (roots close to H,0 source)
Liight for Ttime 9 plants grow and flower rapidly
~Ltemp = animals w/ fur, hibernate to conserve energy; no exothermic animals (e.g., reptiles, amphibians)
insects survive winter as eggs/pupae
_presence of migratory animals only during summer (Tplants)
Taiga T snowfall 3 needle-like leaves preventbreaking off leaves
(Northern dueto T snow & water loss thru evaporation
coniferous Ltemp + cuticle on leaves = hard to decompose = Lnutrients in soil
forest animsls. hick coat or Insiation: hibermationt coserve nergy
Summer crought = freresetant leaves & cons = abl o st 2 sucession
Tropical ‘closed canopy = | light reaches ground = vines (climb on other plants, roots st in soil),
ainorest epiphytes growon other pans, not i sol)
Grasstang | Grought +fires gating > nowoodyshrubsand e
Desert L rainfall  pleated structure of cacti plants to store water;
Spnesto prevent anmalsfom obaining water from them
L ranfall smallants o (roots close to water source
animsls: noctumal,burrovers





