
MELiSSA 
 TECHNICAL NOTE 96.4 

 

 
This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified 

or transmitted without their authorization 
Page : 

Memorandum of Understanding 19071/05/NL/CP 1/5 
 

 
 
 
                               
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

TECHNICAL NOTE 96.4 
HPC Sampling and Analysis Protocols 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by/Préparé par Tikhomirova, N. and Stasiak, M. 
Reference/Réference MELiSSA Pilot Plant Frame Contract 19445/05/NL/CP 
Issue/Edition 1 
Revision/Révision 0 
Date of issue/Date d’édition 9 July 2009 
Status/Statut Final 

 





MELiSSA 
 TECHNICAL NOTE 96.4 

 

 
This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified 

or transmitted without their authorization 
Page : 

Memorandum of Understanding 19071/05/NL/CP 3/25 
 

 
 

Table of Contents
1. Introduction .................................................................................................................................. 4 
2. Equipment.................................................................................................................................... 4 
3. Sampling...................................................................................................................................... 4 
4. Analysis – Plant Material ............................................................................................................. 5 

4.1 Fresh weight.......................................................................................................................... 6 
4.2 Leaf area ............................................................................................................................... 6 
4.3 Dry weight ............................................................................................................................. 7 
4.4 Harvest and sampling protocol.............................................................................................. 7 
4.5 Plant tissue analysis............................................................................................................ 10 

5. Analysis – Nutrient Solution....................................................................................................... 12 
6. Analysis – Gas........................................................................................................................... 13 
7. References ................................................................................................................................ 14 
8. Appendix 1: Procedure for the Grodan rockwool safe manipulation......................................... 16 
9. Appendix 2: LI-COR 3100C....................................................................................................... 20 
10. Comments ............................................................................................................................... 24 

Illustration Index
Illustration 1: Plant analysis flow chart for lettuce harvest from HPC1.............................................4 
Illustration 2: LI-COR LI-3100C Leaf Area Meter .............................................................................6
 

 
Acronyms and Abbreviations 
 
EC:   Electrical conductivity 
FID:   Flame ionization detector 
GC:   Gas chromatograph 
HPC:  Higher Plant Chamber 
HPLC:  High Performance Liquid Chromatography  
LA:    Leaf area 
LAI:   Leaf area index 
ppb:   Part per billion 
TCD:   Thermal Conductivity Detector 
UAB:   University “Autonoma” of Barcelona 
UoG:   University of Guelph 
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1. Introduction 
 
This document describes the analytical methods required for sampling full 
maturity crop growth of lettuce in the UAB HPC1. For short-term experiments that 
test HPC system functioning, no plant harvesting or extra analysis is required.  
Many of the techniques described here can be employed for other basic plant 
growth and compositional analysis in HPC controlled environment plant research.   
 

2. Equipment 
 
  

1. Balance for fresh weight measurement (± 0.01g ) 
2. Balance for dry weight measurement (± 0.001g ) 
3. Drying oven (60 C) 
4. Tweezers 
5. Weighing dishes (consumable) 

 
3. Sampling 
 
Plant tissue sampling methodology will depend on the experimental design and 
desired results.  For basic harvest yield studies, the only sampling requirement is 
to separate the plants into edible and inedible biomass.  From this point, fresh 
weight, leaf area, and subsequent dry weight can be determined.  More detailed 
plant analysis may assess nutrient uptake and nutritional composition, while 
more in depth protocols may involve the extraction and analysis of biochemical 
and sub cellular components.  Such detailed analytical procedures are beyond 
the scope of this document, and specific sampling techniques can be obtained 
from analytical laboratories contracted to perform the desired analytical 
procedures.  In the case of short-term (1 week) studies, no sampling is required.  
For long-term tests (eg. 40 days), the analytical requirements are listed in this 
document. 
Proper sampling is the key to reliable analytical results. A sample can represent 
the status of one plant or the status of the entire plant growth chamber.  Often, 
for nutritional and biochemical determinations, the actual laboratory analysis 
requires less than one gram of tissue. However, a good sample should contain 
enough leaves (roots, edible biomass, etc) to represent the area sampled.   In 
the case of the HPC, representative samples can be taken from each trough and 
combined for a single sample for detailed tissue analysis, however experimental 
sampling protocols should be determined through consultation with a statistician.  
Depending on the type of analysis, either fresh or dry plant material will be 
required. 
 



MELiSSA 
 TECHNICAL NOTE 96.4 

 

 
This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified 

or transmitted without their authorization 
Page : 

Memorandum of Understanding 19071/05/NL/CP 5/25 
 

4. Analysis – Plant Material 
 

 
 
Illustration 1 outlines the basic sampling flow for the harvest and processing of 
batch lettuce grown in HPC1.  
 
The analysis considered relevant for a full maturity test are outlined here below. 
The ones considered critical are the following: 
 

• fresh weight 
• dry weight  
• percent carbon and percent nitrogen 
• plant mineral analysis 
• crop nutrient solution analysis 

 
Since in the frame of the present call of order (COO6) only first tests for chamber 
validation were performed, it was not considered necessary to carry out the 
following analysis: leaf area, ash, fat and fiber analysis.  
 

Illustration 1: Plant analysis flow chart for lettuce harvest from HPC1 
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4.1 Fresh weight 

 
Plant fresh weight is determined by removing the plant material from the 
growing medium and, if required, separating it into roots and 
leaves/stems, or roots, leaves/stems, and edible biomass.  Each part is 
individually weighed to +/- 0.01g on a scale, the mass recorded, and the 
plant material placed into a labelled paper bag which will be then dried for 
dry matter determination.  
 
Leaves/stem: 
 

1. Remove one plant from the trough by cutting the stem at the 
junction where the stem enters the Rockwool block 

2. Weigh the entire plant and attached stem to 0.01g and record 
3. Proceed to leaf area measurement quickly to avoid leaf wilting 
4. Return to step 1 until all the plants in the trough have been 

harvested 
  

 Roots: 
 

Detailed procedure for manipulation with roots and rockwool is given in 
the procedure for Rockwool safe manipulation in the end of this 
document (Appendix  1). 

 
4.2 Leaf area 

 
Leaf Area (LA) is the total area of the leaf upper surface generally 
expressed on a per plant basis.  Leaf Area Index (LAI) takes into 
consideration the ratio of total upper leaf surface divided by the surface 
area of growing area.  
 
Once the plant has been harvested and fresh weight determined, the LA 
procedure must be performed quickly to avoid leaf wilting.   
 
 

1. Zero the leaf area meter 
2. Strip leaves from the lettuce stem one at a time and feed through 

the entrance of a leaf area meter (Li-Cor 3100, Li-Cor, Lincoln, NE, 
USA, Appendix 2, Illustration 2) 

3. Record the total leaf area (cm2) that is displayed 
4. Place the leaves and stems in a labelled paper bag 
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5. Transfer to a drying oven for 14 days, or until the leaves/stems 
have dried completely 

 
Detailed procedures on leaf area meter operation will be included in the 
instrument's user/operation manual.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.3 Dry weight 
 

After fresh weight and leaf area determination, the plant material is dried  
for a period of 2-5 days (until constant weight) in an oven set to 60-70°C. 
(the time required for complete drying depends on the tissue type and 
amount of water it contains, so this period may vary)Be sure that the 
material is completely dry before weighing.  Dry weight is determined as 
follows: 
 

1. Remove the plant material the paper bag and place on a tared 
weighing dish 

2. Weigh to +/- 0.001g   
3. Record the value 
 

4.4 Harvest and sampling protocol 
 

In the frames of the present call of order the harvest and sampling protocol is as 
follows: 
 

a. 11-days crop test 
 

 
 

Illustration 2: LI-COR LI-3100C Leaf Area Meter 



MELiSSA 
 TECHNICAL NOTE 96.4 

 

 
This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified 

or transmitted without their authorization 
Page : 

Memorandum of Understanding 19071/05/NL/CP 8/25 
 

1. Seven days after crop test start up, turn off irrigation pump 
2. Open the exterior harvest air lock door 
3. Open the inner harvest air lock door 
4. Take photos of the plants in HPC1 
5. Turn off the system of environmental control 
6. From the side of module A remove 4 troughs and take photos of the plants   
7. Remove one plant from the trough by cutting the stem at the junction 

where the stem enters the Rockwool block 
8. Weigh the lettuce shoot (leaves and stem) to 0.01g and record.  
9. Place shoots of a plant from the middle of the tray (central plant, plant #3 

of each tray) into a glass vessel for liophylization.  
10. Mix 3 central plants from each 3 trays in a one glass vassel. For 18 

troughs there should be 6 glass vessels with lettuce shoots. 
11. The last glass vessel will contain only 2 lettuce shoots harvested from the 

last 2 troughs 
12. Place a rockwool cube with the root system into a plastic bag and put the 

bag into a container for further storage (for detailed procedure of rockwool 
safe manipulation during harvest, please refer to Appendix 1 of this 
document, paragraph c). Repeat for all 20 central plants. 

13. Place the containers with rockwool cubes and lettuce roots into the cold 
cabinet of the department for a storage 

14. Take 3 samples of nutrient solution from drain valve 
15. Place the samples of nutrient solution into a fridge 
16. Place glass containers with lettuce shoots into a freezer and leave them 

for 2 days at -80 ºC 
17. Return all the troughs into the chamber at the same position, close the 

doors, enable system of environmental control and continue the test 
18. Two days after harvest, take glass containers out of the freezer and start 

the process of lyophilization. The lyophilization process should last 2 days. 
19. Weigh lyophilized samples to  0.01g and record their dry weight. Store the 

samples  in a desiccator in a fridge for further elemental analysis 
20. Eleven days after crop test start up,  turn off irrigation pump 
21. Repeat steps 2-8. 
22. Place shoots of a plant #2 (counting from the wall where main nutrient 

collector is situated) of tray #1 into a glass vessel for liophylization.  
23. Place shoots of a plant #4 (counting from the wall where main nutrient 

collector is situated) of tray #2 into the same glass vessel for 
liophylization. 

24. Place shoots of a plant #2 (counting from the wall where main nutrient 
collector is situated) of tray #3 into the same glass vessel for 
liophylization. 

25. In order to fill 7 glass vessels with lettuce shoots, repeat steps 21-23 for all 
the troughs. 
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26. The last glass vessel will contain only 2 lettuce shoots harvested from the 
last 2 troughs 

27. Weigh the rest of the plants to 0.01g and record fresh shoot weight, place 
each lettuce shoot into a labelled paper bag 

28. Place the paper bag with lettuce into a big plastic bag for further 
transportation 

29. Repeat steps 12-19. 
30. In the Veterinary School, place paper bags with lettuce shoots into a 

drying oven and leave to dry for 8 days at 70ºC.  
31. Next day after harvest, deliver rockwool cubes with roots inside to the 

Veterinary School for separation and drying. Please refer to Appendix 1 of 
this document, paragraph d for detailed procedure of rockwool safe 
manipulation. 

32. Place paper bags with the lettuce roots into the oven with lettuce shoots 
and leave them drying for 7 days. 

33. Eight days after harvest, take the paper bags with lettuce leaves and 
shoots out of the oven, weigh them to 0.01g and record the dry weight. 

34. Mill each dry root sample and store them in a desiccator in a fridge for 
further elemental analysis 
 
 
b. 45-days crop test 
 

1. Turn off CO2 control mode 
2. Take a sample of air for ethylene analysis 
3. Turn off irrigation pump 
4. Open the exterior harvest air lock door 
5. Open the inner harvest air lock door 
6. Take photos of the plants in HPC1 
7. Turn off system of environmental control 
8. From the side of module A remove 4 troughs and take photos of the plants   
9. Remove one plant from the trough by cutting the stem at the junction 

where the stem enters the Rockwool block 
10. Weigh the lettuce shoot (leaves and stem) to 0.01g and record.  
11. Place the lettuce shoot into a labelled paper bag 
12. Place the paper bag with lettuce into a big plastic bag for further 

transportation 
13. Place a rockwool cube with the root system into a plastic bag and put the 

bag into a container for further storage (for detailed procedure of rockwool 
safe manipulation during harvest, please refer to Appendix 1 of this 
document, paragraph c). 

14. Repeat steps 8-13 until all the plants are harvested 
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15. Place the containers with rockwool cubes and lettuce roots into the cold 
cabinet of the department for a storage 

16. Take off the lead of the nutrient tank and take 3 samples of nutrient 
solution from the top of the tank and 3 samples – from drain valve 

17. Place the samples of nutrient solution into a fridge 
18. Make analysis of ethylene in the air sample, taken from HPC1 
19. In the Veterinary School, place paper bags with lettuce shoots into a 

drying oven and leave them for 10 minutes at temperature of 105ºC for 
enzymes inactivation. After place the bags into a drying oven and leave 
them to dry for 8 days at 70ºC.  

20. Next day after harvest, deliver rockwool cubes with roots inside to the 
Veterinary School for separation and drying. Please refer to Appendix 1 of 
this document, paragraph d for detailed procedure of rockwool safe 
manipulation. 

21. Place paper bags with the lettuce roots into the oven with lettuce shoots 
and leave them drying for 7 days. 

22. Eight days after harvest, take the paper bags with lettuce leaves and 
shoots out of the oven, weigh them to 0.01g and record the dry weight. 

23. Mix 5 lettuce dry shoots of 1 tray in order to have an average dry shoot 
sample per tray. 

24. Mix 5 lettuce dry roots of 1 tray in order to have an average dry root 
sample per tray. 

25. Repeat steps 23-24 for all 20 trays 
26. Mill each average dry sample and store them in a desiccator in a fridge for 

further elemental analysis 
 

4.5 Plant tissue analysis 
 

There are a great variety of plant tissue analysis procedures and methods.  
Procedures selected will depend on the data required by the experimental 
design and equipment available to perform the analysis.  As these 
specialized analysis are generally beyond the scope of the local UAB 
laboratory, the work should be contracted to laboratories better able to 
perform work of this type.  Sample size is critical and must be determined 
prior to harvest.  To determine the amount of plant tissue required for each 
analytical procedure, refer to the methods referenced below or contact the 
laboratory that will be performing the test(s).  The following are analytical 
procedures (with example references) to be performed on lettuce root and 
leaf tissue at the end of the 40 days crop test: 
 
Total Carbon and Total Nitrogen: The combustion gas analyzer method for 
total nitrogen and total carbon is often employed for this measurement. 
This analytical method quantitatively determines the total amount of 
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nitrogen and carbon in plant and other materials using a dynamic flash 
combustion system coupled with gas chromatographic (GC) separation 
and detection by thermal conductivity (TCD). The analytical method is 
based on the complete and instantaneous oxidation of the sample by 
"flash combustion" which converts all organic and inorganic substances 
into combustion gases (N2, NOx, CO2, and H20). The method has a 
detection limit of 0.01% and is generally reproducible within 5% (relative). 
This method is used for C, H, N determination in the lettuce after 7-days 
and 40-days crop tests. 
Official Methods of Analysis of AOAC International, 16th Edition (1997), 
AOAC International, Arlington, VA. 
 
Sheldrick, B.H. 1986. Test of the Leco CHN-600 Determinator for soil 
carbon and nitrogen analysis. Can. J. Soil Sci. 66(3):543-545 
 
Sweeney, Rose A. 1989. Generic combustion method for determination of 
crude protein in feeds: Collaborative Study. J. Assoc. Off. Anal. Chem. 72: 
770-774. 
 
McGeehan, S.L. and D.V. Naylor. 1988. Automated instrumental analysis 
of carbon and nitrogen in plant and soil samples. Commun. Soil Sci. Plant 
Anal. 19:493  
 
Proximate Analysis: Proximate analysis involves the determination of dry 
matter, ash, nitrogen and fat. 
  
Official Methods of Analysis of AOAC International, 16th Edition (1997), 
AOAC International, Arlington, VA. 
 
NO3-N:  Nitrate can be determined by extracting plant tissue samples 
using a 1 N KCl solution. Nitrate is determined by reduction of nitrate 
(NO3-N) to nitrite using a cadmium column followed by spectrophotometric 
measurement. 
 
Keeney, D.R. and D.W. Nelson. 1982. Nitrogen - inorganic forms. p. 643-
687. In: A.L. Page, et al. (ed.). Methods of Soil Analysis: Part 2. Agronomy 
Monogr. 9. 2nd ed. ASA and SSSA, Madison, WI. 
 
Plant Minerals (Excluding N and Cl): Plant minerals (B, Ca, Cu, Fe, K, 
Mg, Mn, Na, P, S, and Zn) can be determined by ICP analysis of a nitric 
acid digest. This method is used for determination of Na, S, Ca, Mg, K, 
Mn, B, Zn, Fe, P in lettuce after 7-days and 40-days crop tests and in the 



MELiSSA 
 TECHNICAL NOTE 96.4 

 

 
This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified 

or transmitted without their authorization 
Page : 

Memorandum of Understanding 19071/05/NL/CP 12/25 
 

nutrient solutions of HPC1. The determination of Cu and Mo is done by 
ICP-MS ICP analysis of a nitric acid digest. 
 
Isaac, R.A. and W.C. Johnson. 1975. Collaborative study of wet and dry 
ashing techniques for the elemental analysis of plant tissue by atomic 
absorption spectrophotometry. J. Assoc. Off. Anal. Chem. 58: 436-440. 
 
Havlin, J.L. and P.N. Soltanpour. 1989. A nitric acid and plant digest 
method for use with inductively coupled plasma spectrometry. Commun. 
Soil Sci. Plant Anal. 14:969-980. 
 
Acid Detergent Fiber (ADF)-Neural Detergent Fiber (NDF): Fiber is 
determined gravimetrically following a liquid digestion process. 
 
HORWITZ, W. (ed.) 2000b. AOAC official method 973.18. Fiber (Acid 
Detergent) and Lignin (H2SO4) in Animal Feed. In Official Methods of 
Analysis of AOAC International, section 4.6.03, AOAC International, 
Gaithersburg, MD. 
 
Komarek, A.R. 1993. An improved filtering technique for the analysis of 
neutral detergent and acid detergent fiber utilizing the filter bag technique. 
Publication #101. Ankom Company®, Fairport, NY 14450. 
 
 

5. Analysis – Nutrient Solution 
 

In addition to pH and electrical conductivity which are continuously 
monitored, detailed nutrient solution analysis should be performed after 
the solution is mixed. In order to prevent nutrients accumulation or 
depletion in the solution, nutrient solution is to be changed every 5 days 
and 3 samples of nutrient solution should be taken before and after 
nutrient solution changeover. Detailed nutrient analysis of these samples 
should be performed.  Typical methodology of nutrient solution analysis 
involves the use of ion exchange chromatography using a high pressure 
liquid chromatograph (HPLC). Anion and cation exchange columns are 
used separately for the analysis of calcium (Ca2+), magnesium (Mg2+), 
ammonia (NH4

+-N), sodium (Na+), sulfate (SO4
2-), phosphate (PO4

3-), 
nitrate (NO3

--N), nitrite (NO2
-), chlorine (Cl-), and Potassium (K+).  There 

are numerous HPLC manufacturers, types of columns, and analytical 
methods employed for this type of analysis, thus specific methodologies 
are beyond the scope of this document.    
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Method of ion exchange chromatography is used for sulfate (SO4
2-), 

phosphate (PO4
3-), nitrate (NO3

--N), nitrite (NO2
-), chlorine (Cl-) analysis in 

the nutrient solutions in the frames of the present call of order. 
 

6. Analysis – Gas  
 

Carbon dioxide and oxygen are continuously monitored by the HPC gas 
analyzer(s).  Other gas phase components, while in minute quantities, can 
elicit detrimental effects to plant growth and development.  The most 
important molecule to monitor on a regular basis is ethylene.  Ethylene is 
a potent plant growth regulator with numerous biological effects including 
stem swelling, leaf epinasty, seedling hook opening, floral abortion, leaf 
abscision, and fruit ripening (Abeles, Morgan, and Saltveit, 1992).  It is 
well known that most higher plants produce small amounts of ethylene 
during various stages of growth and development (Mattoo and Suttle, 
1991), but in closed environments, there is the potential for ethylene to 
build up to levels which could be detrimental to plant growth and 
development.  Atmospheric concentrations from as low as 4 ppb to 10 
ppm can elicit responses in numerous plant species (Mattoo and Suttle, 
1991).  Ethylene has been shown to alter the  rate of photosynthesis in a 
number of plant species (Gunderson and Taylor, 1988; Kays and Pallas, 
1980; Woodrow and Grodzinski, 1989), and has been attributed to 
alterations in leaf angle (Woodrow and Grodzinski, 1989; Woodrow, 
Thompson, and Grodzinski, 1988; Woodrow et al, 1989).  In soybean, 
ethylene has been shown to directly inhibit foliar gas exchange 
(Gunderson and Taylor, 1990) regardless of the epinastic movements of 
leaflets induced by the ethylene exposure.  In controlled environments, 
ethylene has been shown to increase to potentially detrimental levels in 
soybean and other crops (Wheeler et al, 1996).   

 
For ethylene monitoring in the HPC, an aliquot of air should be obtained   
through the air sampling port and analyzed at least weekly.  Currently, the 
best method for low ppb measurement of ethylene involves the use of a 
gas chromatograph (GC) equipped with a flame ionization detector (FID) 
and gas analysis capillary column (example: 30 metre 0.53mm ID Supel-Q 
Plot, Supelco Inc).  When properly configured, this type of system is 
capable of detecting ethylene levels as low as 10 ppb. 
 
If ethylene is detected and removal is required, the simplest method 
involves passing a gas stream (ie. using the return line from the CO2 
analyzer) through potassium permanganate (KMnO4) impregnated on a 
suitable porous material (for an example, see Hernandez et al, 2007). 
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Within the frame of the present Call-off Order, ethylene analysis is 
performed with Agilent Technologies 6890N Network Gas Chromatograph 
System equipped with a flame ionization detector (FID) and gas analysis 
capillary column 19095P-QO4 HP-PLOT/Q length 30 metre ID 0,530 mm 
film 40 µm. The following method conditions are used: 
 
Oven:  
Initial temperature - 60ºC 
Initial time - 5 minutes 
Rate 1 - 20 (ºC/min) 
Final temperature - 200 ºC 
Final time 1 - 1 (min) 
 
Front inlet (S/SL): 
Mode – Split 
Temperature - 250 ºC 
Pressure – 9 psi 
Split ratio – 5 
 
Front detector (FID): 
Temperature - 270 ºC 
H2 flow – 45 mL/min 
Air flow – 400 mL/min 
Mode – Constant makeup 
Makeup (N2) - off 
Flame – on 
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8. Appendix 1: Procedure for the Grodan rockwool safe 
manipulation 
 

 
a. Manipulation with rockwool - small cubes - Grodan AO 36/40 6/15W 

 
1. Use Personal Protective Equipment: 
 particle mask,  
gloves (3 pairs), 
 goggles,  
lab coat.  
As alternative to goggles and particle mask for better protection of face 
skin integral dust protection mask with face protective shield can be 
used. In order to prevent possible affect of gases that might be 
released from rockwool a mask with integral gas and dust filters can be 
used.  
2. Place the two flats of rockwool cubes into a big plastic bag. 
3. Fill this bag with deionized water until it covers all the cubes.  
4. Having gloves on wash the hands. 
5. Tie up the bag and let the cubes to dampen. 
6. Wash the hands with the gloves on. 
7. Place wet rockwool cubes into thermostable vessels. 
8. Wash the hands with the gloves on. 
9. Cover the thermostable vessels with aluminium foil and fix well with 

sticky paper  tape. 
10. Sterilise these rockwool cubes by autoclaving during 30 minutes at 

120ºC. 
11. Wash again the hands with the gloves on. 
12. Take off the gloves preventing the contact of gloves “polluted” side 

with skin and put them into a garbage bag. 
13. Put on another pair of gloves. 
14. Take the thermostable vessels with sterile rockwool out of 

autoclave and leave them to cool down until room temperature. 
15. Take off the gloves and put them into a garbage bag. 
16. When the vessels with sterile rockwool are cooled down put on 

another pair of gloves. 
17. Place rockwool cubes into 2 seed germination trays and follow 

procedure for seeds planting (TN 96.3). 
18. In the end of planting manipulation take off the gloves preventing 

the contact of gloves “polluted” side with skin and put them into a 
garbage bag. 
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b. Manipulation with rockwool - large cubes – Grodan Delta 4G 42/40 

 
1. Use Personal Protective Equipment:  

particle mask,  
gloves (1 pair), 
 goggles,  
lab coat.  
As alternative to goggles and particle mask for better protection of face 
skin integral dust protection mask with face protective shield can be 
used. In order to prevent possible affect of gases that might be 
released from rockwool a mask with integral gas and dust filters can be 
used.  

2. Fill this bag with deionized water until it will cover all the cubes. 
3. Having gloves on wash the hands. 
4. Tie up the bag and let the cubes to dampen. 
5. Wash again the hands with the gloves on. 
6. Take off the gloves preventing the contact of gloves “polluted” side with 

skin and put them into a garbage bag. 
 

c. Manipulation with rockwool cubes during plants harvest 
1. Use Personal Protective Equipment: particle mask, gloves, goggles, lab 
coat.  
2. Take one of the 20 trays with plants from HPC1. 
3. After cutting upper part of plant make sure that rockwool cube 
containing roots is wet. If not, dampen it with distilled water. 
4. Take wet rockwool cube and place it into a plastic bag with zip, after zip 
up the bag and place it into a plastic box for storage and transportation to 
Veterinary School. 
5. Repeat steps 2-4 for all the cubes in the 20 trays. 
6. Having gloves on wash the hands. 
6. After plastic box for storage and transportation is full, close it with 
appropriate lid. 
7. Use more than 1 box if necessary. 
8. Place plastic box/es for storage and transportation into cold room until 
in General Laboratory until it is transported to Veterinary School. 
9. Wash again the hands with the gloves on. 
10. Take off the gloves preventing the contact of gloves “polluted” side 
with skin and put them into a garbage bag. 
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d. Manipulation with rockwool cubes during samples preparation in 
Veterinary School 

1. Use Personal Protective Equipment: 
 particle mask for manipulation with roots rinsing,  
integral dust protection mask with face protective shield for manipulation 
with roots separation from rockwool, 
longish  gloves,  
goggles, 
lab coat and trousers,  
protective cap, 
safety shoes.  
2. Turn on laminar flow cabinet and place plastic bags with rockwool 
cubes inside the cabinet under the hood. 
3. Fill a plastic vessel with water and place it out of laminar flow cabinet 
next to a sink for roots rinsing. 
4. Open plastic bag with rockwool cube and carefully separate roots from 
Rockwool using tweezers under the hood. 
5. Rinse roots with water out of rockwool particles in the vessel out of 
laminar flow cabinet. 
6. Dry out roots with paper towel and place them into a paper bag. Seal 
labeled paper bag and put it on a table out of laminar flow cabinet. 
7. Empty vessel with rockwool contaminated water into a bigger vessel. 
8. Rinse empty vessel with water using a sink in the same room where 
laminar flow cabinet is situated and fill it with clean water. 
9. Repeat steps 3-8 for all rockwool cubes. 
10. Place Rockwool wastes into a garbage plastic bag. 
11. Clean thoroughly laminar flow cabinet with water and paper towels. 
12. Throw contaminated paper towels into the garbage plastic bag. 
13. Turn off laminar flow cabinet. 
14. Clean vessels with water. 
15. When a vessel containing rockwool contaminated water is full, place 
another empty vessel into a sink in the same room where laminar flow 
cabinet is situated and filtrate contaminated water into this vessel. After 
empty filtrate in the sink and throw sediment with the filter into the garbage 
plastic bag containing rockwool wastes. 
16. Having gloves on wash the hands. 
17. Take off protective Personal Protective Equipment in the same room 
where rockwool manipulation was performed. 
18. Throw integral lab coat and all disposable equipment into the garbage 
plastic bag. 
19. Put on another pair of gloves. 
20. Clean non-disposable masks with paper towels wetted with ethanol 
and place the masks into separate clean plastic bags. 
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21. Throw contaminated towels into the garbage bag. 
22. Having gloves on wash the hands. 
23. Tie up the garbage bag. 
24. Having gloves on wash the hands. 
25. Place non-disposable personal equipment into separate clean plastic 
bag. 
26. Place paper bags with roots into the oven. 
27. Having gloves on wash the hands. 
28. Take the garbage bag with you and throw it into appropriate garbage 
bin in Campus. 

 
 
 
 



MELiSSA 
 TECHNICAL NOTE 96.4 

 

 
This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified 

or transmitted without their authorization 
Page : 

Memorandum of Understanding 19071/05/NL/CP 20/25 
 

 
9. Appendix 2: LI-COR 3100C 
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10. Comments 
 

 
 

TN 96.4 
Sampling and Analysis Protocols 

 
 

Comments 
 
General comments 
 
The protocols included in this TN were discussed during the Progress meeting on 
HPC1 and TRR functional tests with SCHNEIDER (MPP-MOM-09-4105(0)-EP-
20090716, page 8, second paragraph). The TN was updated accordingly after this 
discussion, mainly regarding: 
 
- Ion analysis in the hydroponics solution 
- Leaf area analysis 
- Ethylene analysis 
 
 
Detailed comments 
 
Page/paragraph Comment 
3/Section 3 "In the case of short-term (1 week) studies, no sampling is required.  For 

long-term tests (eg. 40 days), the analytical requirements are listed in 
this document." 

We are missing a clear sampling protocol which I cannot find in any of 
the document provided. 

 

A protocol is added to the paragraph 4 (Analysis) 
4/Illustration 1 "Illustration 1 outlines the basic sampling flow for the harvest and 

processing of batch lettuce grown in HPC1." 
Please clarify if all analysis are performed on each single 
plant. This remark is linked to the general one on sampling 
protocol /strategy. 
 
Clarified in the analytical protocol (Section 4.4). 

9/Section 4.5 Where do we find then the exact procedures used for our 
tests? My understanding is that we should somehow follow 
always the same analytical methods to authorize a 
comparison of results. Please clarify. 
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Exact procedures used for the tests are provided below in 
the doc., and additional clarification in the text (pages 9-12): 
"Total Carbon and Total Nitrogen: This method is used for C, H, N 
determination in the lettuce after 7-days and 40-days crop tests." 

"Plant Minerals (Excluding N and Cl): This method is used for 
determination of Na, S, Ca, Mg, K, Mn, B, Zn, Fe, P in lettuce after 7-
days and 40-days crop tests and in the nutrient solutions of HPC1. The 
determination of Cu and Mo is done by ICP-MS ICP analysis of a nitric 
acid digest." 
"Nutrient solution: Method of ion exchange chromatography is used for 
sulfate (SO4

2-), phosphate (PO4
3-), nitrate (NO3

--N), nitrite (NO2
-), 

chlorine (Cl-) analysis in the nutrient solutions in the frames of the 
present call of order." 
 
Included description of method conditions for ethylene analysis (page 
12). 

9/ Section 4.5 "Total Carbon and Total Nitrogen:" 
Sorry I do not remember if other analysis were to be 
performed on other elements? Can you refresh my 
memory? Thank you 
 
Yes, we agreed to perform analysis also on H, P,S, Ca, Mg, K, Na, Fe, 
Cu, Mn, B, Zn, Mo, Cl. 

11/Section 5 "In addition to pH and electrical conductivity which are 
continuously monitored, detailed nutrient solution analysis 
should be performed after the solution is mixed, and then 
every 5 days until the end of the experiment. " 
I do not understand this sentence as the nutrient solution is 
renewed every 5 days ("In order to prevent nutrients 
accumulation or depletion in the solution, nutrient solution is 
to be changed every 5 days.") Please clarify. 
 
Removed the phrase: " and then every 5 days until the end 
of the experiment" 
Added the following: 
"and 3 samples of nutrient solution should be taken before 
and after nutrient solution changeover. Detailed nutrient 
analysis of these samples should be performed." 

14/Section 9 "Data file: 3100C.pdf" 
Is it possible to include the file in the document? 
 
Document included. 
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