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NIR spectrum of Typical Wood Sample 



NIR is Practical for Analyzing Genetic 
Families

Cellulose, Extractives, 
Lignin, Hemicellulose



Comparison of NIR to FTIR and TGA for 
Wood Chemistry?
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Using Near Infrared to Measure Lignin Content of Genetically 
Improved Families.  

A33 A26 A13 A5 A1 A37 A2 A15 A9 A21 F23 F17 A10

LSD (α =0.10) = 0.709
n = 12-15 per family
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In the southeast US:November, 2014 –
7th coldest in 119 years



In the southeast US:December, 2014–
99th warmest in 119 years



In the southeast US:February, 2015 –
10th coldest in 120 years





“Normal” Freeze Injury



Freeze Injury 2013 - Recovery







Can NIR be used to measure / 
identify freeze injury in seedlings?

 NIR is used to classify products and evaluate quality
 Wines, fruits, herbs, olive oils

 Identify Eucalyptus clones

 Dairy & Eggs



Sensitive & Tolerant Families



Freeze Event:  1, 3 and 6 hrs



Roots clipped, small portion of 
stem exposed



Stem held to NIR scanner



Software scans spectroscopy of stem



Series of samples – Calibration 
curves can be made



756 Family:  Control & 6 hr



Piedmont Family:  Control & 6 hr



756 Family:  Control, 1, 3 & 6 hr



Piedmont Family:  Control, 1, 3 & 6 hr



NIR Freeze Project
 PhD student working on project
 Funded in part by SFWS
 Examine specific wavelengths 

Sugars, Hemicellulose, Cellulose, 
Lignin

 Key on cell products produced when 
freeze injury occurs

 Tighten up curve for more precise 
answer

 “Have the seedlings been subjected to 
a damaging freeze”?
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