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New Facilities and Equipment 
North Carolina State University is building a 200,000 sq. ft. Plant Science Research 
Complex that will be completed by 2021. The facility will have 30,000 sq. ft. of 
controlled environment rooftop greenhouses with 10,000 sq. ft. being biosafety level 3 
compliant as well as multi-user area with growth chambers.  Faculty labs and offices will 
be located throughout the facility and there will be leasable corporate lab and startup 
suites available for corporations. An atrium collaborative space and multi-user labs will 
also be included. 
 
Accomplishment Summaries 
NCSU Phytotron staff has completed an Energy Conservation project renovating the 
facility/growth chamber/greenhouse cooling system, facility electrical system and growth 
chambers.  We have also added a full-service Plant Transformation Laboratory (PTL) to 
our facility on the third floor.  The PTL was constructed using 2 lab spaces: one that was 
formerly used as a Plant Pathology lab & the other was a Phytotron staff research lab.  
We relocated the Phytotron research lab by renovating a room used for miscellaneous 
incubators.  A new incubator room was constructed on the first floor using part of the 
newly renovated mechanical room to create the extra space. 
 
Impact Statements 
Tables summarizing the use of the NCSU Phytotron by growth chamber type, department 
and crop are listed at the end of the report. Usage for all growth chambers in 2016 was 
91% of the recommended optimal occupancy, or 73% of maximal occupancy (Table 1). 
For 2016, total A-chamber (2.4 m width x 3.7 m depth x 2.1 m height) usage was 82% 
maximal occupancy. Usage of B-chambers (2.4 m width x 1.2 m depth x 2.1 m height) 
was at 82% and C-chambers (1.2 m width x 0.9 m depth x 1.2 m height), 69% for the 
year. Lower usage of C-chamber was due to on going renovations of the chambers. Fifty-
seven different projects were conducted in the Phytotron during 2016 by faculty and 
students from 11 departments (Table 2). The Crop Science Department used the largest 
amount of space in 2016 (more than 23%, for 12 different projects). The Plant Pathology 
Department used 9.1% of the space for 7 projects, Plant and Microbial Biology used 
8.8% of the space for 8 projects, and Horticultural Science used over 5% for 6 projects. 
During 2016, 37% of the growth space in the Phytotron was used to grow soybeans 
(Table 3). Research with other agronomic crops included cotton (9%), tobacco, (3.6%) 
and corn (5%).  Research on Arabidopsis used 7% of growth space, ornamentals, 6%, 
turfgrass, 4.5% and the ‘Demonstration’ category (1%) included space for plants grown 
for display during tours of the facility. 
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Table 1. CHAMBER USAGE SUMMARY, 2016 

  Chamber   
% 

Optimal % Maximum 
  A-chambers (20 individual) 131 82 
  A-chambers (2 standard) 110 69 
  A-chambers (22) 133 83 
  B-chambers (10) 82 82 
  C-chambers (14) 69 69 
  Glasshouses (4) 52 41 
  BSL3 Glasshouse (1) 60 48 
 HID Walk-in (2) 82 82 
  

 
 

  
 

 
   Dimensions of Chambers are:  

A = 8' x 12' x 7'h     
B = 8' x 4' x 7'h     
C = 4' x 3' x 4'h        
H = 10' x 6' x 8'h        
T = 16' x 12' x 7'-15'h 
 
 
 
 

 
Table 2. DEPARTMENT USAGE SUMMARY, 2016 

Department 
% Total Use-

Days # Projects 
Phytotron 4.2 1 
Bio & Ag Engineering 2.7 1 
Plant & Microbial Biology 15.8 13 
Crop Science 23.4 12 
Entomology 2.8 2 
Horticultural Science 8.8 8 
Plant Pathology 9.1 7 
Food Science 2.7 1 
Applied Ecology 0.4 1 
Biochemistry 1.3 1 
Soil Science 0.3 1 
Academic 0.1 1 
Commercial 28.4 7 
Other Universities 0.1 1 
  100 57 

 
 
 
 
 
 
 
  



Table 3. CROP TYPE SUMMARY, 2016 
 

Crop % Total Use-Days 
ARABIDOPSIS 6.9% 
BIOFUELS 0.4% 
CAMELINA 3.0% 
CORN 5.0% 
COTTON 9.2% 
CUCUMBER 1.3% 
DEMO 0.8% 
FRUIT 2.8% 
GRAIN 0.6% 
HOPS 1.3% 
INSECT 2.1% 
MANGROVE 0.4% 
MELONS 1.1% 
ORNAMENTALS 5.9% 
OTHER 2.4% 
SOYBEAN 37.4% 
STEVIA 0.8% 
STRAWBERRIES 0.7% 
SWEET POTATO 1.9% 
TOBACCO 3.6% 
TOMATO 0.8% 
TURFGRASS 4.5% 
VEGETABLES 5.3% 
WEEDS 0.9% 
WHEAT 1.1% 

 


