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Coast redwood seedlings were grown from seed in controlled environments with 16 hour 

photoperiods using three light patterns that mimicked full shade (constant light level), 

intermittent high light (low light with 15 minutes of intense light every two hours), and large 

openings (four hours low light, eight hours high light, four hours low light). Each light pattern 

contained three light intensity levels (33%, 66%, and 100%) with one intensity level in each 

pattern that provided 5.1 Em
-2

 per day. Among the treatments, the extremes of daily light were 

1.6 Em
-2

 to 15.5 Em
-2

. 

Seedlings increased biomass accumulation with increasing light level with diminishing 

accumulation at the higher light levels. The seedlings were most efficient at utilizing light in the 

full shade and large opening patterns with poor utilization of light in the intermittent pattern.  

Within each pattern increased light intensity resulted in increased seedling height, caliper, 

branching, branch length, leaf area, specific leaf area, leaf mass, root mass, total mass, root/shoot 

ratio, stomatal density and needle thickness. Within each pattern increased light intensity resulted 

in decreased needle width/thickness. In general, seedling respiration and maximum net 

photosynthesis increased with increased light intensity. Quantum efficiency did not vary with 

intensity within the full shade and large opening patterns. Within the intermittent pattern, 

quantum efficiency was lower in the seedlings grown at the lowest light intensity.  

With equal daily light, seedlings in all three patterns had similar branch length, total mass, and 

leaf mass. However, seedlings in the large opening pattern had greater height and greater caliper 

but less specific leaf area that the full shade pattern. Seedlings in the intermittent pattern had less 

height, caliper, total mass, leaf area, and leaf mass; but greater root/shoot ratios and specific leaf 

areas than seedlings in the other patterns. The needle length/width was lower in seedlings grown 

in the full shade treatment. Stomatal density was lower in seedlings grown in the intermittent 

pattern compared to the large opening pattern. Respiration was lower in seedling grown in the 

intermittent pattern and maximum net photosynthesis was greater in the seedlings grown in the 

large opening pattern. Quantum efficiency was not affected by light pattern.  

Photosynthetic light compensation points ranged from 12µEm
-2

s
-1

 for seedlings in the low 

intensity treatment of the shade pattern to 20µEm
-2

s
-1

 for seedlings grown at full intensity in the 

large opening pattern. 

Needle morphology varied markedly among light treatments. Needles in the high light treatment 

of the large opening pattern had a regular pattern of rounded upper epidermal cells and a deeply 

safranin stained, elongated palisade layer. Needles in the low light treatments of both the full 



shade and intermittent treatments had prismatic shaped cells in the upper epidermis and irregular, 

lightly safranin stained palisade layers.  


