
RE: queries about LI-6800

Ziyou Huang <ziyouhuang@u.nus.edu>
Wed 7/22/2020 12:23 PM
To:  Aaron Saathoff <aaron.saathoff@licor.com>
Cc:  Tan Chun Liang <bdgtcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <tim.dornbos@licor.com>

Dear Aaron,
 
Please find the graphs below. It looks there are some difference between these graphs.
May I know how do we es�mate the LCP?
And should the experiment be done under dark or not necessary?
 

  

 
 
Thank you.
 
Regards,
Ziyou



 
 
              
From: Aaron Saathoff <aaron.saathoff@licor.com>  
Sent: Saturday, 18 July 2020 12:02 AM 
To: Ziyou Huang <ziyouhuang@u.nus.edu> 
Cc: Tan Chun Liang <bdgtcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <�m.dornbos@licor.com> 
Subject: RE: queries about LI-6800
 
 - External Email -

 

Hi Ziyou, 

I agree that there seems to be variability in the induction times from leaf to leaf.  One approach would be to choose a time whereby most plants are able to reach stability and use
that time.  In that case, it could be 30 minutes, or whatever you data suggests most plants reach their response. 

There is one other option.  You could try experiments where you first set the actinic light to 100 and allow the plant sufficient time to fully adapt to that light level. This could very well
take 30-60 minutes.  Then, you can start lowering the light intensities in steps of 10.  Generally, plants will adapt much more quickly to a lower light level than a higher one.  Under
such a scenario, you may get stabilization in 2-10 minutes at each light intensity.  This method may work better for these plants; my recommendation is to experiment and see if this
alternate approach works better.
 
Best Regards, 

-Aaron
____________________________________ 
Aaron J. Saathoff, Ph.D. 
Senior Applica�ons Scien�st, Environmental 
LI-COR Biosciences 
4647 Superior Street 
Lincoln, NE 68504 USA 
aaron.saathoff@licor.com 
1.402.467.0923 

LI-COR Science and Support Team 
envsupport@licor.com 
1.402.467.3576 
Toll free: 1.800.447.3576 

Please opt-in to receive product update no�ces and tell us your email preferences
 
From: Ziyou Huang <ziyouhuang@u.nus.edu>  
Sent: Thursday, July 16, 2020 7:22 AM 
To: Aaron Saathoff <aaron.saathoff@licor.com> 
Cc: Tan Chun Liang <bdgtcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <�m.dornbos@licor.com> 
Subject: RE: queries about LI-6800
 
Dear Aaron,
 
Please find the a�ached files for induc�on experiment.
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I did induc�on experiment twice, from 0 to 20, then increase to 30 today.
The first figure below (red line) is from the file : 2020-07-16-indc20_2
It seems it needs around 2500s to stabilize from 0 to 20. At around 3300s, I changed the light to 30 (directly from 20), then it took another 700s to stabilize.
 
The second and third graphs (blue line) is the same experiment but was done on the other leaf.
It took about 3500s (4600s minus 1200s) to stabilize from 0 to 20 (increased first then decreased). Then I changed it to 30 (the second blue graph), it took 3000s+ to stabilize.
 
Combined with the results from last 0-100 induc�on experiment, does the results mean in the LCP experiment, I have wait at least 3500s from 0 to 10 (induc�on)?
Then from 10 to 20, 20 to 30 etc, the wait �me is s�ll not so clear as it varied from 700s to 3000s+.
Also, I am not sure for 30-40, 40-50 etc. Should I also do the same experiment for these before the LCP experiment? Will the stabilizing �me for all these ranges shorter than the induc�on �me?
 

 

 
 
Thank you.
 
Regards,
Ziyou
 
 
 
From: Aaron Saathoff <aaron.saathoff@licor.com>  
Sent: Thursday, 16 July 2020 12:07 AM 
To: Ziyou Huang <ziyouhuang@u.nus.edu> 
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Cc: Tan Chun Liang <tcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <�m.dornbos@licor.com> 
Subject: RE: queries about LI-6800
 
 - External Email -

 

Hi Ziyou, 

In looking at your data files, it looks to me that they all have the appropriate computed flux values, at least for light and gas-exchange fluxes.  When Rick is again available, I can ask
him about that, but there does not appear to be anything missing from your data sets that you would need for your experiments. 

Rick may have been referring to the fluorescence data, but since we’re not interested in leaf fluorescence parameters, we can safely ignore the data columns with a “FLR” at the top. 

Using a light level of 100 is useful for experiments where you are trying to determine long photosynthesis takes to fully induce in the species you are studying.  For a second
experiment, you may want to fully induce photosynthesis at a light level of 20, and then increase the light level to 30 and see how long it again takes to stabilize.  It’s possible that
induction will take less time for small increases in the light level than for large ones.  However, I would be surprised if it takes less than 20 or 30 minutes for induction, even for small
increases in light. 

For your determinations of the light compensation point, I still recommend starting at 0 and then, in increments of 10, increasing the light levels all the way up to 100.  This should
give you enough data points to make a good estimate of the light compensation point.  You may even need to exclude some of the data at the higher light levels (for example, at 80,
90, and 100) if a graph of assimilation vs. absorbed light shows curvature by that point. 

I hope the above information is useful; please let me know if anything isn’t clear.
 
Best Regards, 

-Aaron
____________________________________ 
Aaron J. Saathoff, Ph.D. 
Senior Applica�ons Scien�st, Environmental 
LI-COR Biosciences 
4647 Superior Street 
Lincoln, NE 68504 USA 
aaron.saathoff@licor.com 
1.402.467.0923 

LI-COR Science and Support Team 
envsupport@licor.com 
1.402.467.3576 
Toll free: 1.800.447.3576 

Please opt-in to receive product update no�ces and tell us your email preferences
 
From: Ziyou Huang <ziyouhuang@u.nus.edu>  
Sent: Monday, July 13, 2020 9:40 PM 
To: Aaron Saathoff <aaron.saathoff@licor.com> 
Cc: Tan Chun Liang <tcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <�m.dornbos@licor.com> 
Subject: RE: queries about LI-6800
 
Dear Aaron,
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Thank you for your reply.
The computed flux data is what Rick refer in the previous email. I sent him similar excel files and he said no computed flux data so he wanted to have an online session with me to check where goes
wrong.
Looking at my data, I think he referred to the following data??
You may want to check with him.
 
So do you suggest that I can s�ll use 100 as the light induc�on experiment level to find out pa�erns and then for LCP, I use ” starting at 0, then going up to 100 in steps of 10”?
Or  for the light induc�on I also use 10 or 20 to see pa�ern, then LCP use ” starting at 0, then going up to 100 in steps of 10”?

 
 
Thank you.
 
Regards,
Ziyou
 
 

From: Aaron Saathoff <aaron.saathoff@licor.com>  
Sent: Tuesday, 14 July 2020 3:37 AM 
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To: Ziyou Huang <ziyouhuang@u.nus.edu> 
Cc: Tan Chun Liang <tcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <�m.dornbos@licor.com> 
Subject: RE: queries about LI-6800
 
 - External Email -

 

Hi Ziyou, 

I think I’m a little confused by what you mean by “no computed flux data?”  The flux data that I think you’re referring to is plant assimilation (A) and plant transpiration (E).  Those are
contained in columns H and G of the data set, respectively.  Or are you referring to some other flux? 

Your data shows the following: 

 
In both cases, the light was turned on around 1000s.  Then, it looks like there is a relatively lengthy induction period.  In the first case, A seems to at around 3000s, while in the
second cased it increases to about 2.2, then decreases to about 1.6.  Sometimes, leaves can do that – they reach a higher value then something becomes limiting and A
subsequently decreases.  Based on this, you’ll need to allow somewhere between 2000 and 5000 seconds for the plant to light adapt after you turn on the light.  That’s within the
range we typically see; you will probably need to do more light induction experiments to see what pattern you see more (the top one or the bottom one).
 
Regarding the fluorometer trace, I don’t think that will be helpful here.  Also, when you do try determining the light compensation point, starting at 0, then going up to 100 in steps of
10 may be a good protocol.  After the plant is light adapted at a light setting of 10 umole, you may want to see if it takes less time when you go from 10 to 20, and from 20 to 30.  If
you see clear curvature in the data (in A vs. absorbed light) by the time you get to 100, you may need to exclude some of the higher light intensity settings so they don’t bias the
regression. 

I hope that helps; please let me know if any of the above is not clear.
 
Best Regards, 

-Aaron
____________________________________ 
Aaron J. Saathoff, Ph.D. 
Senior Applica�ons Scien�st, Environmental 
LI-COR Biosciences 
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4647 Superior Street 
Lincoln, NE 68504 USA 
aaron.saathoff@licor.com 
1.402.467.0923 

LI-COR Science and Support Team 
envsupport@licor.com 
1.402.467.3576 
Toll free: 1.800.447.3576 

Please opt-in to receive product update no�ces and tell us your email preferences
 
From: Ziyou Huang <ziyouhuang@u.nus.edu>  
Sent: Monday, July 13, 2020 4:24 AM 
To: Aaron Saathoff <aaron.saathoff@licor.com> 
Cc: Tan Chun Liang <tcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <�m.dornbos@licor.com> 
Subject: RE: queries about LI-6800
 
Dear Aaron,
Please find the a�ached files for preliminary experiment. I did it twice for two similar leaves.
It’s the same as last �me I sent to Rick, no computed flux data.
I followed all the steps Rick sent but s�ll no data.

1. May I know if we can tell the �me to reach equilibrium from the A value curve?
To compare this two files, it is strange that for file 2020-07-13-1306_100_2, the A value went up to 2+ umol then went down to 1.6umol.

2. May I know possible causes?
3. And for no flux data, should I record the fluometer trace as shown in a�ached picture?
4. Or there are other more se�ngs I should do to have the data?
5. Let’s say the LCP is roughly 10 μmol m−2 s−1, then in order to draw the curve near the point, about how many more ligh�ng level response should I measure? For example, 0, 10, 20,30, 40,

etc. or more?
 
Thank you.
 
Regards,
Ziyou
 
 
 

From: Ziyou Huang  
Sent: Monday, 13 July 2020 12:18 PM 
To: Aaron Saathoff <aaron.saathoff@licor.com> 
Cc: Tan Chun Liang <tcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <�m.dornbos@licor.com> 
Subject: RE: queries about LI-6800
 
Dear Aaron,
 
Thank you for the mee�ng before.
I have some further ques�ons.
Please refer to the detailed instruc�ons from Rick at the bo�om of this email.
As he said: ”A�er 5 minutes or so and all environmental se�ngs are stable then manually match”.
However, the stability status can’t always be reach at the same �me for 3 indicators. It always switched from unstable to stable or inversely intermi�ently.
Is it OK?
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Also, I am also confused about these red words sent by Rick: NEXT Setup the Light control.  Of course you will have it set to off during the dark measurements but as soon as you turn on the
light source you want the other se�ngs to be ok.  The so�ware expects an entry for the total light incident.  Perhaps 100 for your lowest (first) se�ng  a�er you have completed the dark
measurements (in this preliminary experiment we will use 100 as the lowest setpoint when the light source is turned on.  In your later light response measurements you will probably want
several data points between the dark condi�on and the light compensa�on point so you may be star�ng at 10 or 20 in those measurements). 
As discussed in our last mee�ng, we should probably set ligh�ng level at from 0 to 10, 10 to 20 ,etc in the preliminary experiment.
However, Rich here suggest 100 for the first measurement of preliminary experiment, and 10, 20 for future light compensa�on point experiment.
May I know why here is 100umol?
 
Refer to last response from him:
Ques�on from Ziyou: Since the preliminary experiment is to determine the �me it takes for plant to equilibrate at each new light se�ng during the light response measurements, does it mean,
a�er we narrow our range (e.g. concentrate between 400 and 0 , e.g., 400, 300, 200, 150, 100, 75, 50, 25,0. ), we should do this preliminary experiment for 8 �mes: 1) from 0 to 25; 2) from
25 to 50; 3) from 50-75; 4) from 75-100;5) from 100-150; 6) from 150-200; 7) from 200-300; 8) from 300-400? Or this 9 ligh�ng level is set in only one experiment and con�nuously
measure?
 
 
Answer from Rick:
There are probably two determina�ons needed.

1. The �me to equilibrate from dark to first light.  This is some�mes referred to as induc�on
2. The �me it takes to equilibrate from one light state to another.  This could vary by species,  by stress history and condi�on, by light step size and direc�on……. 

 
Maybe this 100 is for induc�on? Is there any difference between choosing 100 from 10, or 20 etc. as the first light for induc�on?
And is it right that a�er the induc�on experiment, I should s�ll do other preliminary experiment to determine the equilibrium �me from one light state to another? Just as our last discussion?
would you please help me check with Rick or you have different opinions?
 
Thank you.
 
Regards,
Ziyou
 
 
 
From: Aaron Saathoff <aaron.saathoff@licor.com>  
Sent: Friday, 3 July 2020 5:08 AM 
To: Ziyou Huang <ziyouhuang@u.nus.edu> 
Cc: Tan Chun Liang <bdgtcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <�m.dornbos@licor.com> 
Subject: RE: queries about LI-6800
 
 - External Email -

 

Hi Ziyou, 

I will have to try and help you out as Rick is unfortunately not available from now until early August.  I am trying to learn the history of this case and what is going on with the
instrument.  I do have the data files you sent and have started to go over them. 

Regarding availability, LI-COR will be closed starting July 3, 2020 for our Independence Day holiday.  I will be back into the office on July 7.  If you would like a video chat after the
Independence Day holiday, I think we can probably set something up using Microsoft Teams, which allows for a web interface if you don’t have the Microsoft application.  There
appears to be a difference of 13 hours between our time zones.  Do you wish to meet between the hours of 8 AM – 8 PM Singapore Standard Time? 
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Please let me know and I’ll be happy to offer some meeting suggestions.

Best Regards, 

-Aaron
____________________________________ 
Aaron J. Saathoff, Ph.D. 
Senior Applica�ons Scien�st, Environmental 
LI-COR Biosciences 
4647 Superior Street 
Lincoln, NE 68504 USA 
aaron.saathoff@licor.com 
1.402.467.0923 

LI-COR Science and Support Team 
envsupport@licor.com 
1.402.467.3576 
Toll free: 1.800.447.3576 

Please opt-in to receive product update no�ces and tell us your email preferences
 
 
From: Ziyou Huang <ziyouhuang@u.nus.edu>  
Sent: Thursday, July 2, 2020 10:34 AM 
To: Rick Garcia <rick.garcia@licor.com> 
Cc: Tan Chun Liang <bdgtcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <�m.dornbos@licor.com> 
Subject: RE: queries about LI-6800
 
Hi Rick,
 
A gentle reminder for your availability.
 
Thank you.
 
Regards,
Ziyou
 
 
 

From: Ziyou Huang  
Sent: Monday, 29 June 2020 11:05 AM 
To: Rick Garcia <rick.garcia@licor.com> 
Cc: Tan Chun Liang <bdgtcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <�m.dornbos@licor.com> 
Subject: RE: queries about LI-6800
 
Hi Rick,
 
Thanks for the reply.
Yes, when doing preliminary experiment, I am using AutoLog as you suggested, and followed protocols you sent before. Not sure why no computed flux data.
A zoom session would be great.
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Due to the COVID-19, the access to lab is restricted for me from 8am to 8pm SG �me, Monday to Saturday.
May I know your availability this week?
 
 
Thank you.
 
Regards,
Ziyou
 
 
From: Rick Garcia <rick.garcia@licor.com>  
Sent: Saturday, 20 June 2020 2:53 AM 
To: Ziyou Huang <ziyouhuang@u.nus.edu> 
Cc: Tan Chun Liang <bdgtcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <�m.dornbos@licor.com> 
Subject: RE: queries about LI-6800
 
 - External Email -

 

Hi Ziyou,
 
The files you sent me did not have any of the computed flux data in them.  Do you have zoom or team or skype,  Perhaps we could do a live session where I walk you thru some of the steps for using
the instrument.  To answer  your ques�ons:
 

1. If you set up an autolight response curve you will not be able to manually change light during the measurements.  For a preliminary measurement I was just sugges�ng you set up a “AutoLog”
rou�ne.  This rou�ne will just log data every �me interval you specify (e.g., 20 seconds) and will log for a �me specified (e.g., 90 minutes)  this would result in 180 records.  Now once you
setup the environmental condi�ons I suggested with the light off,  clamp the leaf in the chamber and begin logging.  Then a�er 20 minutes turn the light on to 100 or 150 or 50 your choice
but more than 40 and less than 200. Con�nue logging data for the rest of the program 70 minutes.  Now download and plot the data. 

 
And today in the preliminary experiment, I am not sure how to interpret the results. According to A results, seems 45 minutes not enough for the state to reach stable?

A and gs may stabilize in 10 minutes a�er turning the light on or they may take 60 minutes.  It just depends on lots of physiology.  In the literature you can find a broad range of induc�on
�mes. 

 
Also I am wondering how to determine what light levels should be used (you suggest 100 for the first light, what about others?)? Should I determine according to the es�ma�on of very rough light
response curve?
              Once you have some preliminary data you will have a be�er idea what light setpoints you will want to work to.  The setpoints you choose would be quite a bit different if the light
compensa�on point is 10 umol of light vs 30 umol of light.
 
For this preliminary experiment, it is from 0 to 100. What if we want to test from 10 to 20, 20 to 30 etc? Can I change the light level during the logging process?

If you use the “AutoLog” rou�ne and NOT the AutoLightResponse” rou�ne you will be able to change light levels any�me you want.
 
 
And may I know if this preliminary experiment is to determine the min wait �me for light response curve auto program for our determina�on of LCP?
How  can I con�nuously do logging every 10 seconds in this light response program? I can’t find where to set.
              You had chosen the “AutoLightResponse” rou�ne.  It does not have an op�on to log every 10 seconds.  Only the “AutoLog “ rou�ne has the op�on to log every few seconds.
 
 
Best regards,
Rick
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From: Ziyou Huang <ziyouhuang@u.nus.edu>  
Sent: Thursday, June 18, 2020 8:44 AM 
To: Rick Garcia <rick.garcia@licor.com> 
Cc: Tan Chun Liang <bdgtcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <�m.dornbos@licor.com> 
Subject: RE: queries about LI-6800
 
Hi Rick,
 
I was doing some experiments during the past few days and please find the a�ached data.
In the trial of light response experiment (0-1500, 0-100, 0-200), I just want to have a feel about the es�mated light compensa�on point range to determine what light level to be set for the
preliminary experiments. But it seems the data very inconsistent and unstable.
 
And today in the preliminary experiment, I am not sure how to interpret the results. According to A results, seems 45 minutes not enough for the state to reach stable?
 
Also I am wondering how to determine what light levels should be used (you suggest 100 for the first light, what about others?)? Should I determine according to the es�ma�on of very rough light
response curve?
 
For this preliminary experiment, it is from 0 to 100. What if we want to test from 10 to 20, 20 to 30 etc? Can I change the light level during the logging process?
 
And may I know if this preliminary experiment is to determine the min wait �me for light response curve auto program for our determina�on of LCP?
How  can I con�nuously do logging every 10 seconds in this light response program? I can’t find where to set.

 
 
 
Thank you.
 
Regards,
Ziyou
 
 
From: Rick Garcia <rick.garcia@licor.com>  
Sent: Thursday, 11 June 2020 7:16 PM 
To: Ziyou Huang <ziyouhuang@u.nus.edu> 
Cc: Tan Chun Liang <bdgtcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <�m.dornbos@licor.com> 
Subject: RE: queries about LI-6800
 
 - External Email -
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Hi Ziyou,
 
I’ve given you detailed instruc�ons for the preliminary experiment.  Do that experiment and get back to me with the results.  I believe that many of your ques�ons will be answered as you do that
first experiment which may take one or two days to complete and analyze.
 
Rick
 
From: Ziyou Huang <ziyouhuang@u.nus.edu>  
Sent: Thursday, June 11, 2020 4:25 AM 
To: Rick Garcia <rick.garcia@licor.com> 
Cc: Tan Chun Liang <bdgtcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <�m.dornbos@licor.com> 
Subject: RE: queries about LI-6800
 
Dear Rick,
 
Thank you very much for your reply and the informa�on provided.
As we are not experts in plants physiology, we s�ll have some ques�ons.
Please see my further ques�ons below in orange. You may want to reply the answer in the area I pre-set for you in green.
We need to launch the experiment as soon as possible so your prompt reply is greatly appreciated.
 
Thank you.
 
Best Regards,
Ziyou
 
Ziyou HUANG (Ms) :: Ph.D. Candidate & Research Assistant :: Department of Building :: School of Design and Environment :: National University of Singapore :: 4 Architecture Drive, SDE2-02-09, Singapore 117566 :: +65
84238910 (DID) :: ziyouhuang@u.nus.edu (E) :: BDGHZ@nus.edu.sg (W) :: Company Registration No: 200604346E
 

From: Rick Garcia <rick.garcia@licor.com>  
Sent: Thursday, 11 June 2020 5:33 AM 
To: Ziyou Huang <ziyouhuang@u.nus.edu> 
Cc: Tan Chun Liang <bdgtcl@nus.edu.sg>; Long Xinping Sherlyn <sdelxs@nus.edu.sg>; Tim Dornbos <�m.dornbos@licor.com> 
Subject: RE: queries about LI-6800
 
 - External Email -

 

Hi Ziyou,
 
An experiment that evaluates light compensa�on point is an ideal �me to evaluate Fv/Fm (photochemical poten�al) and Jmax (maximum photochemical yield) in a parallel measurement of
gas exchange and Chlorophyll Fluorescence.  You will need to do a preliminary experiment in order to determine the �me it takes for your plant material to equilibrate at each new light
se�ng during the light response measurements.  For this preliminary experiment I would suggest the following protocol:
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Ques�on from Ziyou: Since the preliminary experiment is to determine the �me it takes for plant to equilibrate at each new light se�ng during the light response measurements, does it mean,
a�er we narrow our range (e.g. concentrate between 400 and 0 , e.g., 400, 300, 200, 150, 100, 75, 50, 25,0. ), we should do this preliminary experiment for 8 �mes: 1) from 0 to 25; 2) from
25 to 50; 3) from 50-75; 4) from 75-100;5) from 100-150; 6) from 150-200; 7) from 200-300; 8) from 300-400? Or this 9 ligh�ng level is set in only one experiment and con�nuously
measure?
 
 
Answer from Rick:
There are probably two determina�ons needed.

1. The �me to equilibrate from dark to first light.  This is some�mes referred to as induc�on
2. The �me it takes to equilibrate from one light state to another.  This could vary by species,  by stress history and condi�on, by light step size and direc�on……. 

 
1. If field grown plants the op�mum approach is to measure plants 2 to 3 hours before sunrise or a�er sunset for Fv/Fm and dark respira�on gas exchange.  If the material is po�ed then

of course you may be able to keep the material in a darkened space and the measurement �me would be more convenient.
Ques�on from Ziyou: We are using pot plants. How dark is OK? Almost no light or normal indoor space with some windows during day�me is OK?
 
Answer from Rick: NO,  indoor space with windows is NOT ok for dark adapted measurements.  Use a closet with no windows and no light coming under the door.  Do not open the door for
more than a second.  Use the instrument backlit display as your working light while in the dark room and don’t let the display light shine directly on the leaves you want to measure.
 
 

2. Setup the environmental condi�ons for your experiment.
a. Insure the chemicals are good and do the instrument “Warmup/System” Tests
b. In  “Start Up” go to “Se�ngs” check the date and �me,  and un�ck the “Autofill” boxes
c. Go to the Environment Tab and Setup the environmental condi�ons for the experiment
d. Set instrument flow to 500 as shown here and page #2 of the a�ached PDF

 
NEXT Set the Pump Control to a se�ng which gives roughly equal flow thru Flow_s and Flow_r.  In my instrument that is the “Low” pump speed yours may be different (“roughly equal flow
could be Flow_s of 490 and Flow_r of 404)
 

 
NEXT Set deltaP valve to manual and a se�ng of 0%
 
 



NEXT Set H2O.  I usually use an RH of 55%.  Some scien�sts prefer to control VPDleaf.  If you choose VPDleaf I would suggest a star�ng point of about 1.5 kPa.  See page #3 in the PDF
 
NEXT Set CO2_s to 400.  See page #4 in the PDF
 
 
NEXT Set FAN to BLC and enter 2.2.  This will give a fan speed of about 10,000 if your leaf area is set to 6.0 with a fluorometer chamber.  In order to keep the boundary layer conductance
constant the fan speed will decrease as leaf area is decreased.
 
NEXT Set Temperature.  Ini�ally use Txchg as the target and type in the ambient temperature you will be working at.  Before actually star�ng the experiment you will want to switch
Temperature over to control Tleaf.  But the target temperature should s�ll be the ambient temperature in almost all cases.  See page 6 in the PDF.
Ques�on from Ziyou: Does it mean we should set the Tleaf as the ambient temperature?
Answer from Rick: While the LI-6800 can control leaf temperature across a broad range of temperatures you should realize if you change the leaf temperature from ambient you will have to
know how much �me the leaf will require to equilibrate to the new temperature.  It could take a long �me.  Also,  great care needs to be taken while driving temperatures below ambient to
avoid condensa�on.  In many cases the LI-6800 will automa�cally OVERRIDE a temperature command in order to avoid condensa�on.
 
 
You will want to switch to control of Tleaf a�er you place the leaf in the chamber.  See page 7 in the PDF
 
 
NEXT Setup the Light control.  Of course you will have it set to off during the dark measurements but as soon as you turn on the light source you want the other se�ngs to be ok.  The
so�ware expects an entry for the total light incident.  Perhaps 100 for your lowest (first) se�ng  a�er you have completed the dark measurements (in this preliminary experiment we will
use 100 as the lowest setpoint when the light source is turned on.  In your later light response measurements you will probably want several data points between the dark condi�on and the
light compensa�on point so you may be star�ng at 10 or 20 in those measurements). 
 
The so�ware also expects an entry for par��oning the light between red and blue.  The LI-6800 default se�ng for this is r90B40.  This will give 90% red and 10% blue up to 40 umol of blue. 
If you plan to go from a dark adapted leaf to then turning on the light and working from low light to high light for a careful determina�on of the light compensa�on point then I would
suggest an alterna�ve setup.  With a se�ng of b30B40 then you will have 30% blue light un�l you reach 40 umol of blue. (for example at a se�ng of 50 umol total you will have 15 umol
blue and 35 umol of red.  There is no defini�ve blue requirement.  I know in some plants gas exchange can be measured without any blue (eg., Tobacco) however, other plants are known to
require a blue component for stomatal regula�on e.g., several tree species.  See page 8 in the PDF
 
 
NEXT Fluor. 
For the Measuring Beam set to on.
Dark mod rate 500 Hz
Light mod rate 50kHz
Flash mod rate 250 kHz
Averaging 15 seconds  ( advantage lower noise,  But need to be on the subject at least 20 seconds before Fv/Fm unless you decrease this number)
See page 9 in the PDF
 
 
Mul�phase (these se�ngs will be used during light curve measurements)
Ques�on from Ziyou: Do you mean the rough es�ma�on experiment (last �me your example, 1500, 1300, 1100, 900, 700, 500, 300, 100, 50, 0 light levels) and the narrow-down experiment(last
�me your example, 400, 300, 200, 150, 100, 75, 50, 25,0. )?
Answer from Rick:
 
Ques�on from Ziyou: But should not be used in this preliminary experiment?
Answer from Rick:
 
Red Target 10000



Phase 1 300
Phase 2 300
Phase 3 300
Ramp 25 %
Output rate 100
Margin 5
See page 10 in the PDF
 
 
Rectangular (these se�ngs will be used in the dark adapted Fv/Fm measurements,  note the difference in the Target flash)
Ques�on from Ziyou: Do you mean for the water stress experiment?
Answer from Rick:
 
Ques�on from Ziyou: But should not be used in this preliminary experiment?
Answer from Rick:
 
Red Target 6000
Dura�on 800
Output rate 100
Margin 5
See page 11 in the PDF
 
I would suggest se�ng up a log file op�ons as shown in page 12 of the PDF
 
I would use the match op�ons as shown in page 13 of the PDF for the preliminary autoprogram experiment where we will log data every 10 seconds for an hour
 
I would set the fluorometer op�ons as in page 14 of the PDF
 
Name the log file for this preliminary experiment See page 15 in the PDF
 
Put the leaf in the chamber and Start an AutoLog as in page 16 in the PDF
 
A�er 5 minutes or so and all environmental se�ngs are stable (green indicator) then manually match.
 

Ques�on from Ziyou: How to manually match? Choose always match? Or by click the Match IRGAs  in the measurement interface?
Answer from Rick:
 
 
A�er matching,  go to the Flurometer Rectangular flash screen and flash See page 18 in the PDF,  Once you have flashed you should see the Fv/Fm variable in screen 4 updated See page 19
in the PDF.
 
Con�nue to collect data un�l the gas exchange data give a stable nega�ve value for A,  respira�on rate in the dark.  Once you have stable data here then go to the light source se�ng and
turn on the light source to a se�ng of 100 umol of light and turn on the light See page 20 in the PDF.  You s�ll have at least 45 minutes of autologging every 10 seconds. And we can watch
how long it takes for the biology to induce and come into steady state (Ques�on from Ziyou: also a stable nega�ve value for A? Answer from Rick:  )at the new light level. See page 21 in the
PDF.
 



Ques�on from Ziyou: So a�er the experiment, we can  view from the logging files to find out the total �me for the biology to induce and come into steady state?
Answer from Rick:
 
This experiment should help you understand the kine�cs of the leaf response to change in light be�er.  As such it will help you to design an experiment that leaves enough �me between
light changes to allow for biological equilibra�on. 
 
 
Concerning some of your other ques�ons:

1. For objec�ve 1: page 4-29 shows that match once before star�ng and set Only march if abs(co2_r-CO2_s)<5, is this also applicable to con�nuous measurement such as 30-60 �mes of
measurement per day?

At a minimum you should match every 20 minutes.
Ques�on from Ziyou: Can we do the manual matching in the course of experiment? 

              Answer from Rick:
 

Ques�on from Ziyou: And this 20 minutes is applicable to all the experiment for just the LCP experiment?
              Answer from Rick:

 
If you change CO2 or H2O appreciably you should also match.  Matching frequency is covered in detail in the manual.
Ques�on from Ziyou: Do you mean from 4-3 to 4-17?

              Answer from Rick:
 

Ques�on from Ziyou: And in 4-16, the suggested match protocol, it seems if we acquire range match data, then we can minimize the need for matching. Then a�er we acquire range match
data, what se�ng is need in the match interface?

              Answer from Rick:
 

2. Under 4-29 humidity control, how to check the VPD leaf measurement?
VPDleaf is displayed in the H2O environmental se�ngs window.  See page 3 in the PDF.  You can also.  It can also be found in the Measurement Screen lower le� corner of the grid #2 (also the
grids are editable so you can add this variable in other grids)  

 
3. For objec�ve 1 and 2: how long should be the log interval?

Do the above experiment to find out
Ques�on from Ziyou: For the water stress detec�on, also need the same preliminary experiment?
Answer from Rick:
 
 

4. For objec�ve 1 and 2, any se�ngs special to C3 or C4 plants that need to be noted?
All plants are different and will require some preliminary measurements before you can design an efficient experiment.  C3 and C4 plants will definitely require different ACi protocols.

5. When to use external T1 T2 thermocouple?
The T2 connector is provided for researchers who design there own chambers and for the very large chambers like the 6x6 chamber from LI-COR

 
 

6. Ques�on from Ziyou: The above protocols is for preliminary experiments of LCP study, may I know the protocols for LCP experiment itself? Follow the instruc�on in #4-30 in the manual? This
is very important for us.

Answer from Rick:
 

 
7. Ques�on from Ziyou: For water stress experiment, what we plan to do is, a�er we determine the LCP of a species of plant, we put plants in the growth chamber with ligh�ng level slightly

higher than required for the LCP, and irrigate different groups of plants with different water volume every day, then measure whether plants are under water stress everyday using LI-6800, to
see how long and under which water level will the plants be stressed. In this case, would you please suggest protocols for this experiment? I can’t find it in the manual under 4-43
Fluorescence and gas exchange experiments as it only provides protocols for light response curve and a combined induc�on kine�cs and gas exchange measurement.



Answer from Rick:
 

 
8. Ques�on from Ziyou: Any recommenda�on of so�ware to draw the for light response curve in order to determine the LCP?

Answer from Rick:
 
 

9. Ques�on from Ziyou: Last �me your response: An example: perhaps you have a C3 plant with a light compensa�on point of 55 and A and gs light saturates at 1250.  Under these
circumstances a typical protocol may involve measurements at 1500, 1300, 1100, 900, 700, 500, 300, 100, 50, 0 light levels and take between 40 to 90 minutes.  May I know for this rough
es�ma�on before the narrow-down experiment, what should be the log interval? Automa�cally logging or?

Answer from Rick:
 
Best regards,
Rick

 
Dr. R.L. Garcia
Senior Field Applica�ons Scien�st
      
LI-COR Biosciences
Environmental Product Line - Interna�onal Group
4647 Superior Street
Lincoln, Nebraska  USA
68504-0425
Office: +1  402.467.0635
E-mail:  rick.garcia@licor.com
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