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Many thanks to teacher Sarah Thorne, who developed this lesson for her Prospect Mountain High School Ecology class. 
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Sugar Babies 
 
What influences sugar maple

                        seedling survival? 

 
Sugar maples are an important component of the forests in Northeastern and North Central United 
States. They are valued by people for their foliage, beauty, and sweet sap. At Hubbard Brook 
Experimental Forest in the White Mountains of New Hampshire, scientists are gathering data to find out 
what influences the survival of sugar maple seedlings. The research described in this lesson was 
supported by a grant through the US Dept. of Agriculture National Research Initiative. Thank you to Dr. 
Natalie Cleavitt for sharing her data with us.  

 
1. On your own, make a list of 5 factors that you think might affect whether a sugar maple seedling in 
the middle of a forest will live through its first year of life.  Then discuss your ideas with your partner. 
 

 
Factor How will it affect the plant? 
 
 
 

 

 
 
 

 

 
 
 

 

 
 
 

 

 
 
 

. 

 
 
 

 

 
 
 

 

http://etc.usf.edu/clipart/license/license.htm 

http://upload.wikimedia.org/wikipedia/commons/4/48/Sugar_Maple_%28PSF%29.png
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2. Discuss: do you think that the location in a forest could play a role in seedling survival? How? 

 
 
 
 

In one study, Dr. Natalie Cleavitt planted seedlings in nine plots and followed them during their first 
year of life in two different sub-watersheds of the forest, Watershed 1 and Watershed 3. Here is her 
data, below.  

 
% Sugar Maples Emerged 

 
Plot # Watershed 1 Watershed 3 

1 71.43 36.36 
2 60.00 35.71 
3 37.50 16.67 
4 33.33 47.73 
5 25.00 31.51 
6 31.58 43.18 
7 33.33 43.86 
8 37.50 8.70 
9 38.89 42.22 

 
 

3.  What percentage of the sugar maple seeds emerged as seedlings 
 
a. in plot 1 in Watershed 1? ____   
 
b. in plot 9 in Watershed 3? _____  

 
4. Calculate the average percentage of sugar maples that  

emerged for each watershed. 
 

 Watershed 1 Watershed 3 
 

Average 
 
 

 
 

 
5.  What conclusions, if any, can you draw from this data? Explain how you arrived at your answer. 

 
 
 
 

http://etc.usf.edu/clipart/license/license.htm 
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6. It might interest you to know that Watershed 1 had calcium silicate applied to its soils in 1999 and 
Watershed 3 did not. Explain how this might have influenced the growth of the seedlings.  

 
 
 
 
 
 

7. Look at the data in the table below. It records the percent of sugar maples that survived their first 
summer and the seedling density for each square meter plot.  What question do you think Nat was 
asking when she set up this study? 

 
 
 
 
 
plot # density  

(# seedlings per square meter) 
% surviving 

2 4.53 66.67 
4 17.57 45.28 
5 5.77 74.03 
1 3.8 36.36 
36 5.47 68.12 
11 3.4 66.67 
12 12.97 51.79 
13 1.87 43.64 
188 7.03 65.31 
189 11 41.51 
190 3.8 66.67 
192 8.63 64.41 
196 2.37 65.15 
262 4.97 76.79 
315 1.67 73.86 
331 1.47 76.92 
332 1.8 90.11 
334 3.17 88.64 
335 4.2 72.97 
24 8.9 64.91 
34 3.7 86.84 
35 2.87 70.42 
31 6.07 59.52 
 
(Partners will now share their findings with the rest of the class.)
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Finish this assignment in the Computer Lab.  
  

8. a. With your partner, open up Sugar Babies Data.xls and create a scatter plot chart from the middle and 
right columns of data to help Nat answer her question. Remember to include a title and X and Y 
axis labels.  

 
b. Do you see a pattern (or relationship) between these two variables? Can you draw a conclusion from 

the scatter plot? If so, what is it? 
 
 
 
 
 

c. Does this seem to answer the question that Natalie was asking (question 7)? 
 
 

 
9.  Now, add a trendline by right clicking on a data point and choosing Add Trendline. In the Trendline 

box, select Linear and Excel will fit a line to the data points. We can find out how well this line 
describes the data by asking the computer to calculate the R2 value for the line. To do this, again right 
click on a data point, choose Add Trendline, and at the bottom of the Trendline box, click in the box 
next to Display R-squared value on chart. The highest an R2 value can be is 1; and the higher the R2 
value, the better the response variable (% surviving) is described by the predictor variable (density).  
 
What is the R2 value? 

 
 

10.  How does knowledge of the R2 value expand your answer to Question 8b? Rewrite your conclusion. 
 
 
 
 
 
 
 

11. Since the R2 value seems to imply that some, but not all, of the percent of seedlings surviving can be 
described by seedling density, what others factors besides density do you think might also influence 
seedling survival? Make a list. 

 
 
 

JackieWilson
Cross-Out

http://hubbardbrookfoundation.org/wp-content/uploads/2011/10/Sugar-Babies-Data.xlsx
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12. What factors might cause or explain the relationship between seedling density and seedling survival 

through the first summer? 
 
 
 
 
 
 
 
 
 
 
 
 

13. Print out your chart and staple it to your worksheet.  (Results will be shared with the class and 
discussed.) 

 
 
 



Many thanks to teacher Sarah Thorne, who developed this lesson for her Prospect Mountain High School Ecology class. 
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Sugar Babies 
 
What influences sugar maple 

                        seedling survival? 

 
 
Sugar maples are an important component of the forests in Northeastern and North Central United 
States. They are valued by people for their foliage, beauty, and sweet sap. At Hubbard Brook 
Experimental Forest in the White Mountains of New Hampshire, scientists are gathering data to find out 
what influences the survival of sugar maple seedlings. The research described in this lesson was 
supported by a grant through the US Dept. of Agriculture National Research Initiative. Thank you to Dr. 
Natalie Cleavitt for sharing her data with us.  

 
1. On your own, make a list of 5 factors that you think might affect whether a sugar maple seedling in 
the middle of a forest will live through its first year of life.  Then discuss your ideas with your partner. 
 

 
Factor How will it affect the plant? 
 
Soil substrate 
 

Soil substrate is extremely important to seedling survival, as 
it is what provides nutrients, moisture, and a place for roots 
to grow and anchor the plant. 

 
Light availability 
 

Different plant species require different amounts of light. Though 
sugar maple is a shade tolerant species, it still requires 
sunlight for photosynthesis. 

 
Nutrient availability 
 

Plants require nutrients for growth. A nutrient-poor substrate can 
inhibit growth. 

 
Moisture availability 
 

Different plants species have different moisture requirements. 
Seedlings are particularly sensitive to a lack or an excess of moisture. 

 
Competition 
 

Competition among seedling for the above factors can limit growth 
and survival. 

 
Pathogens/disease 
 

Pathogens, especially fungi, often kill seedlings. 
 

 
Predation 
 

Animals, particularly slugs, eat seedlings. 

 
Extreme events 
 

Wind storms might potential drop trees onto seedlings. 

http://etc.usf.edu/clipart/license/license.htm 

http://upload.wikimedia.org/wikipedia/commons/4/48/Sugar_Maple_%28PSF%29.png
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2. Discuss: do you think that the location in a forest could play a role in seedling survival? How? 

Yes, the location in a forest certainly plays a role in seedling survival. There is much variation in 
many of the factors listed in Q1 across the forest. There can even be a lot of variation within a 
very small area (“microtopography”).  
 

In one study, Dr. Natalie Cleavitt planted seedlings in nine plots and followed them during their first 
year of life in two different sub-watersheds of the forest, Watershed 1 and Watershed 3. Here is her 
data, below.  

 
% Sugar Maples Emerged 

 
Plot # Watershed 1 Watershed 3 

1 71.43 36.36 
2 60.00 35.71 
3 37.50 16.67 
4 33.33 47.73 
5 25.00 31.51 
6 31.58 43.18 
7 33.33 43.86 
8 37.50 8.70 
9 38.89 42.22 

 
 

3.  What percentage of the sugar maple seeds emerged as seedlings 
 
a. in plot 1 in Watershed 1? ____  71.43 % 
 
b. in plot 9 in Watershed 3? _____ 42.22 % 

 
4. Calculate the average percentage of sugar maples that  

emerged for each watershed. 
 

 Watershed 1 Watershed 3 
 

Average 
 

40.95 
 

33.99 
 

5.  What conclusions, if any, can you draw from this data? Explain how you arrived at your answer. 
A higher percentage of sugar maple seedlings survived in Watershed 1 than did in Watershed 3. 
We know this because the percentage of seedlings surviving in Watershed 1 was about 41%, 
while survival in Watershed 3 was about 34%. 
 
 
 

http://etc.usf.edu/clipart/license/license.htm 
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6. It might interest you to know that Watershed 1 had calcium silicate applied to its soils in 1999 and 
Watershed 3 did not. Explain how this might have influenced the growth of the seedlings.  

Students can be expected to surmise that the addition of calcium, silica, or both was beneficial 
for the growth of seedlings. Perhaps students may suggest that calcium and/or silica were 
limiting nutrients in Watershed 3. In fact, about 50% of the calcium present in the soils at 
Hubbard Brook prior to the Industrial Revolution has been lost, as acid rain has leached it and 
other nutrients (base cations) from the soil. This was the basis for the experimental 1999 calcium 
silicate application in Watershed 1. 
 

7. Look at the data in the table below. It records the percent of sugar maples that survived their first 
summer and the seedling density for each square meter plot.  What question do you think Nat was 
asking when she set up this study? 

Does the density of seedlings affect the survival of seedlings?  
How does the density of seedlings affect the survival of seedling? 
 
plot # density  

(# seedlings per square meter) 
% surviving 

2 4.53 66.67 
4 17.57 45.28 
5 5.77 74.03 
1 3.8 36.36 
36 5.47 68.12 
11 3.4 66.67 
12 12.97 51.79 
13 1.87 43.64 
188 7.03 65.31 
189 11 41.51 
190 3.8 66.67 
192 8.63 64.41 
196 2.37 65.15 
262 4.97 76.79 
315 1.67 73.86 
331 1.47 76.92 
332 1.8 90.11 
334 3.17 88.64 
335 4.2 72.97 
24 8.9 64.91 
34 3.7 86.84 
35 2.87 70.42 
31 6.07 59.52 
 
(Partners will now share their findings with the rest of the class.)
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Finish this assignment in the Computer Lab.  
  

8. a. With your partner, open up Sugar Babies Data.xls and create a scatter plot chart from the middle and 
right columns of data to help Nat answer her question. Remember to include a title and X and Y 
axis labels.  
Graph is below. 

 
b. Do you see a pattern (or relationship) between these two variables? Can you draw a conclusion from 

the scatter plot? If so, what is it? 
Thought most of the data points fall under 10 seedlings per square meter, and the survival rate 
among these seedlings varies from between 36-90 %, there does appear to be a relationship 
between density and survival. It appears that when seedling density is greater, a smaller 
percentage of seedlings survive. 
 

c. Does this seem to answer the question that Natalie was asking (question 7)? 
Answers will vary. Some students will say that yes, it does answer the question. Others might say 
that density seems to play a part, but that there must be other factors (variables) involved. 

 
9.  Now, add a trendline by right clicking on a data point and choosing Add Trendline. In the Trendline 

box, select Linear and Excel will fit a line to the data points. We can find out how well this line 
describes the data by asking the computer to calculate the R2 value for the line. To do this, again right 
click on a data point, choose Add Trendline, and at the bottom of the Trendline box, click in the box 
next to Display R-squared value on chart. The highest an R2 value can be is 1; and the higher the R2 
value, the better the response variable (% surviving) is described by the predictor variable (density). 
What is the R2 value? 

R2 = 0.2607 

 

http://hubbardbrookfoundation.org/wp-content/uploads/2011/10/Sugar-Babies-Data.xlsx
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10.  How does knowledge of the R2 value expand your answer to Question 8b? Rewrite your conclusion. 

Since the R2 value is relatively low (closer to 0 than to 1), we know that the predictor variable 
(density) does not completely describe the response variable (% surviving). Density does seem to 
affect seedling survival, but there must be other variables that also affect survival. 

 
11. Since the R2 value seems to imply that some, but not all, of the percent of seedlings surviving can be 

described by seedling density, what others factors besides density do you think might also influence 
seedling survival? Make a list. 

Almost all of the factors included in the list in Q1 are appropriate to list here. 
 

12. What factors might cause or explain the relationship between seedling density and seedling survival 
through the first summer? 

Seedlings in an area of greater density will likely experience greater competition for light, 
nutrients and moisture. Pathogens and disease are more easily spread among seedlings growing 
closely together. 

 
13. Print out your chart and staple it to your worksheet.  (Results will be shared with the class and 

discussed.) 
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