Ecology Midterm 

April 22, 2005

I. Multiple-choice (30%)

1. According to the 3/4 power principle, respiration rate per unit weight of a 100 kg animal is about  eq \o\ac(○,1)0.032 eq \o\ac(○,2)0.32 eq \o\ac(○,3)3.2 eq \o\ac(○,4)32 g CO2/kg.

2. Calcium concentration in streamhead of a watershed is 200 kg/day, however, 30 kg/day will be retained by stream biology metabolism.  Then, the cycling index of watershed is  eq \o\ac(○,1)6.7 eq \o\ac(○,2)2.35 eq \o\ac(○,3)0.15 eq \o\ac(○,4)0.01.

3. A soil plow machine can increase farm benefit $1,000/month, but decrease $1,500/month by compact soil to form hardpan, so net energy is  eq \o\ac(○,1)0.67 eq \o\ac(○,2)1.5 eq \o\ac(○,3)2.5 eq \o\ac(○,4)0.14.

4. Suppose a pig increase 1 kg body weight by feed 10 kg food, production efficiency is  eq \o\ac(○,1)10 eq \o\ac(○,2)5 eq \o\ac(○,3)1 eq \o\ac(○,4)0.1.

5. Calculate ecological footprint for a city of 1 million people living in an area of  10,000 ha.  eq \o\ac(○,1)0.1 eq \o\ac(○,2)0.5 eq \o\ac(○,3)1.0 eq \o\ac(○,4)10.0.

6. A greenhouse contains CO2 in air about 850 mg/m2, crop using CO2 about 50 mg/m2 day.  Turnover rate is  eq \o\ac(○,1)1.4 eq \o\ac(○,2)1.1 eq \o\ac(○,3)0.4 eq \o\ac(○,4)0.06.

7. A crop transpires 1000 kg of water to increase 1 kg of biomass. Transpiration efficiency is  eq \o\ac(○,1)0.001 eq \o\ac(○,2)1000 eq \o\ac(○,3)0.1 eq \o\ac(○,4)10.

8. Concentration of Cu in seawater is 0.5 mg/kg, and in clam body is 5 mg/kg, so concentration factor is  eq \o\ac(○,1)0.1 eq \o\ac(○,2)1 eq \o\ac(○,3)5 eq \o\ac(○,4)10

9. One joul of fossil fuel can produce 0.25 joul of electricity, so eMergy of the electricity is equal to  eq \o\ac(○,1)2000 eq \o\ac(○,2)4000 eq \o\ac(○,3)6000 eq \o\ac(○,4)8000 solar energy.

10. Dissolved oxygen concentration in light bottle and dark bottle is 5.0 mg/l and 1.0 mg/l, respectively.  Photosynthesis is  eq \o\ac(○,1)5.0 eq \o\ac(○,2)1.0 eq \o\ac(○,3)6.0 eq \o\ac(○,4)4.0 mg/l.

II. Fill in the blanks. (20%)

1. Energy flow can be categorized stepwise through the community is ____________.

2. Ecosystem characterizes by amount of energy transfer to photosynthesis is ____________.

3. Ecosystem characterizes by rate of inflow and outflow to express stability of an area is ____________.

4. Rate of metakolism effect by animal body weight is ____________.

5. Available energy to support an ecosystem is not unlimited is ____________.

6. Optimum carrying capacity is the best way to maintain ecosystem is ____________.

7. Activity of aquatic biology altered with flow condition in large streams is ____________.

8. Keeping floodplain increase nutrient recycle in stream is ____________.

9. All organism are effected by stress is ____________.

10. All organism are effected by minimum quantity of food is ____________.

Possible answers for “fill in the blanks”:  concept of sustainability, concept of ecotype, concept of limit of Liebig, concept of productivity, concept of wetland, concept of footprint, concept of carrying capacity, concept of beautiful, concept of trophic level, concept of flood pulse, concept of watershed, concept of metakolism, concept of river continuum, concept of limits of tolerance, concept of 3/4 power.

III. Investigation of wildflow species in a land for one ha. is listed below:

	species
	No/area

	Taraxacum formosanum
	1000

	Taraxacum officinale
	700

	Crassocephalum rabens
	400

	Gnaphalium affine
	100

	A. maranthus spinosus
	80

	Siegesbeckia orientails
	50


Calculate the  eq \o\ac(○,1)Simpson index  eq \o\ac(○,2)Shannon index (10%).  

