
CO2 flux from soil in pastures and forests in the Amazon                                         Wk #: _______

Read, annotate, and complete each section.

Carbon cycling in the tropics, especially in South America’s Amazon basin, has received 
considerable research attention since the recognition that deforestation for cattle ranching and other 
agricultural uses is an important source of greenhouse gases to the atmosphere. The amount of 
carbon in Amazon rainforest is well studied. On the other hand, carbon fluxes from soil to the 
atmosphere are still poorly understood. In particular, there is a need to understand seasonal variation 
and amounts of carbon respired in different land covers. 

In search of a better understanding of patterns in CO2 fluxes, an experiment was conducted to answer 
the following question: What is the seasonal pattern in CO2 flux from soil to atmosphere and how 
does that seasonality relate to patterns of precipitation and temperature? 

1. (RST.9-10.4.) Explain the meaning of these words using context clues and prefixes/suffixes. 

     deforestation: ___________________________________________________________________

     fluxes: ________________________________________________________________________

     respired: _______________________________________________________________________

2. (RST.9-10.2) What is the purpose of scientists conducting this experiment in the Amazon basin?

     ______________________________________________________________________________

     ______________________________________________________________________________

Figure 1 illustrates carbon dioxide flux from soil as a function of water filled pore space (%).  Each 
data point represents data collected from the wet season. Use Figure 1 to answer questions 3-5.

3. (IOD 301) Which of the following data points represents 75% water filled pore space and 350 
units of CO2 flux?

a. W                    c. Y
b. X                     d. Z

4. (IOD 301) Which of the following is true 
of the data point labeled X?

a. X has less carbon dioxide flux 
than U.

b. X has more carbon dioxide flux 
than V.

c. X has less carbon dioxide flux 
than W.

d. X has more carbon dioxide flux 
than Y.

Name: ___________________________________ Date: ________________________ Period: _______

Freshmen Biology- Pre-Accelerated

of the respiration from the pasture soils is either from
root respiration of the grasses or from microbial
decomposition of C produced by the grasses, and that
only a small fraction was contributed by microbial
decomposition of old forest soil organic matter.
Incubations of soil samples from which we excluded

roots and leaves (column 3 in Table 3) demonstrate that
the d13C of the CO2 respired by microbes in the pasture
soil was 15.7%; a result similar to the values measured
by Feigl (1994) of !18 to !13% for the d13C respired in
pastures between 3 and 80 years old in Rondônia. This
value is also very close to !13% of grass leaves

(especially when considering the 1.2% of uncertainty
from analytical error and natural variability). These
results suggest that microorganisms are feeding mainly
on recent soil organic matter originated from grasses.
Although 50% of the carbon in the pasture soils was

still of forest origin (calculated from the isotopic mixing
model; last column in Table 2), this carbon must be in a
passive state, since CO2 from heterotrophs had a strong
C4 signal from grasses. Therefore, high respiration rates
in pastures are almost entirely derived from root
respiration and decomposition of grass residues and
not from loss of remnant forest soil organic matter.

Fig. 3 CO2 flux from soil as a function of water filled pore space. Dry and wet season data were sampled from all sites at Peixoto 1 and

Humaitá 1 in June 2001 and February 2002, respectively.

Fig. 4 CO2 flux from soil as a function of soil temperature (10 cm depth). Data extracted from all sites and all dates of sampling from

July 1999 to July 2000.
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5. (IOD 301) Which of the following places the data points in order from the lowest percent of water 
filled pore space to the highest percent of water filled pore space?

a. U, Z, Y, V, X, W
b. Z, U, Y, X, W, V
c. V, X, U, W, Y, Z
d. Z, Y, W, U, X, V

Figure 2 illustrates carbon dioxide flux in different types of land cover as a function of soil 
temperature. Use Figure 2 to answer questions 6-7.

6. (IOD 401) What is the highest temperature recorded for soil in a secondary forest?
a. 34°C
b. 33°C
c. 35°C
d. 32°C

7. (IOD 401) Which of the following statements best describes the data points.
a. The highest density of data points is between 30-34°C.
b. The highest density of data points is between 600-800 units.
c. The highest density of data points is between 22-26°C.
d. The highest density of data points is between 400-600 units.

8. (EMI 401) Which of the followings conclusions is supported by the data in Figure 2?
a. Fluxes are higher in secondary forests compared mature forests.
b. Fluxes are higher in pastures when compared to mature and secondary forests.
c. Fluxes are equal between all three types of land cover.
d. There is not relationship between fluxes during the wet and dry season.

-------------------------------------------------------------------------------------------------------------------------
Adapted from:
Salimon, Davidson, & Melo. (2004).  CO2 flux from soil in pastures and forests in southwestern Amazonia. Global 
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