
OS30p  + Research Chlorophyll Fluorometer

Pulse Modulated Tests:

The best of both worlds  
Hand held pulse modulated fluorometer for   /    along with an advanced 

-2 -1protocol with auto-calibration of actinc light source at 3,500 :mols m s
F /FV M

OJIP 
F /FV O,

F /F  - V M A Measure of Maximum Quantum Efficiency

F /FV M
 Research has proven it 

to be a robust way to measure early plant stress that affects 
photosystem II. The parameter and its protocol also 
provide the advantage that samples are measured and 
compared at the same known dark adapted state. 

F /F has been shown to correlate with carbon V M 
assimilation for many types of plant stress in C  plants, C  3 4

plants & CAM plants. The OS30p  measuring trace is +

graphically displayed in color, and F  is accurately o
measured using red modulated light.

 is by far the most used chlorophyll fluorescence 
measuring parameter in the world.

F /F  - V O While it does not directly correlate with 
carbon assimilation, it is a very sensitive stress detector 

that is more sensitive than . It also allows 
comparison of samples in the same known dark adapted 
state.

F /FV M

“JIP” Test - Direct readout of important stress 
detecting parameters and the overlay of measuring traces, 
are now immediately possible  in the field. This plant 
stress testing method provides a high time resolution 
image of the Kautsky induction curve against a 
logarithmic time scale. It is possible to display and 
overlay curve traces for comparison.  They may also be 
easily recreated from the data file information to evaluate 
plant stress. 

The OS30p  provides a direct read out of the following +
parameters: OJIP, t100 :s, t300 :s (or K), tFm (or time 
to F ), A (or area above the curve), M (or RC/ABS), M O 
PI  (or performance Index), F , F , F /F and ABS O M V M, 

F /F  In addition, OptiSciences goes the extra mile, V O.  
by measuring F  instead of estimating the parameter. O
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Enhanced Strasser OJIP 

 The “JIP” test, with calibrated actinic light source   -  A                    dvanced OJIP



F /FV M - The most accepted & used 
chlorophyll fluorescence parameter in the 
world.

The reason why it is the most accepted chlorophyll 
fluorescence measuring protocol is because results 
correlate to carbon assimilation measurements and 
because all samples are compared at the same known 
dark adapted state.

F /F  is a normalized ratio that requires  a modulated V M
fluorometer for reliable measurement. The protocol was 
developed by Kitajima and Butler (1975) and it has 
withstood the test of time for measuring maximum 
quantum efficiency of PSII in plants. It has shown the 
robust capability to measure plant stresses that affect 
PSII. 

After dark adaptation, usually with dark clips, 
modulated fluorometers allow the accurate 
measurement of minimum fluorescence or F . This is O
done by using a weak modulated light, that is too low to 
drive photosynthesis, but high enough to excite pre-
photosynthetic antenna fluorescence.  In this state, 
photosystem II is maximally oxidized. The xanthophyll 
cycle, D ph of the thylokoid lumen, state transitions and 
chloroplast migration have all relaxed to their inactive 
states (Lichtenthaler 1999, 2004), (OptiSciences dark 
adaptation application note available upon request at 
www.optisci.com). 

The modulated fluorometer then irradiates the plant 
sample with an intense saturation light that is both high 
and long enoug, to fully reduce or close  all available 
PSII reaction centers. The maximum fluorescence 
output during this saturating light radiation called F  M
represents a fully reduced PSII.

It has been found that healthy plants have an F  /FV M 
value in the range of 0.79 to 0.84 (Maxwell and 
Johnson 2000). Lower values indicate plant stress.

To make sure that the OS30p  is the easiest to use and +
most reliable instrument it it’s class, It has the following 
design advantages:

1. Modulated light intensity setup bar.
2. An algorithum that finds the highest F  as long as M
the saturation flash is wide enough. This eliminates 
saturation pulse NPQ as an issue.

-2 -23. A calibrated saturation flash up to 6,000 umols m s
for reliable results under all temperature conditions.

  

Graph of F /F orV M  

F /F  saturation pulseV O 

F /F  = (F -F ) / FV M M O M

F /F  =( F -F ) / FV O M O O

F  - dark adapted pre-O
photosynthetic

minimum fluorescence
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F  -   Maximum M
fluorescence

Inexpensive, long lasting, very light weight dark 
adaption clips allow measurement of statistically 
significant plant populations very quickly and at 
reasonable times of day.  Each measurement takes 
between 3-5 seconds. Made of light weight plastic & 
stainless steel components.

Each instrument comes with 10 dark clips. However, 
more may be purchase as singles or in packages of 50. 

No more getting up way before dawn to 
make field measurements!



The “JIP” Test - OJIP

OJIP  or the “JIP” test is another dark adapted test 
that has been used for detecting and measuring plant 
stress. It was discovered by Kautsky (1957).  He 
used high time resolution of  the rise in variable 
chlorophyll fluorescence, after dark adaption, using a 
saturating actinc light. He found a distinct curve 
shape with multiple steps that represent chemical 
functions in PSII oxidation-reduction reactions. 
Using this approach, plant stress that affects PSII can 
be measured. 

The latest research shows that O-J is caused by 
photochemical quenching, J-I is caused by 
photoelectrochemical quenching, and I-P is 

Viewing graphic  results can now be quickly 
and easily done in the field. The OS30p  provides a +

color graphic display of the OJIP curve with a 
logarithmic time scale. It is common for researchers 
that use this technique to overlay measuring graph 
traces to study the effects of plant stress, and to use 
the special parameters that have been created to 
quantify plant stress. Up to 16 traces may be overlaid 
on the graphic color instrument  screen, and up to 32 
can be overlaid from a single measuring file in 
software.

Reto Strasser did much of pioneering work using 
OJIP for plant stress measurement.

Importantly, Wim Vredenberg (2011) found that OJIP 
results vary by actinic light intensity. Strasser 
originally used 3,000 :mols in his early work, 
but he used 3,500 :mols  in his later work. For 
that reason, The OS30p  actinic light source goes +

through an auto-calilbration routine every time 
measuring protocol selection occurs. This ensures 
reliable measurements at every temperature. The 
OS30p  may be used at either 3,000 :mols  +

3,500 :mols 

associated with the electric trans-thylakoid potential 
generated by the proton pump fueled by Cyclic 
Electron Transport (CET) in PSI (Vredenberg 2011).

It has also been shown that some types of plant stress 
affect specific parts of the OJIP curve.
In addition, special measuring parameters have been 
developed as sensitive stress detectors such as PI  ABS

or performance index. 

OJIP

 -2 -1m s
-2 -1m s

 -2 -1m s or
-2 -1m s
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PIABS F /FV M

The parameters O, J, I, P, t100us, t300us     
(or K), M  (or RC/ABS), PI  (or Performance O ABS

Index), A (or Area above the curve), and tF  M
(or time to F ) are all displayed,M
along with F /F , and F /F  on the screen. V M V O

Overlaid OJIP graphs and Spider graphs are now 
easily created using standard Microsoft Excel 
software. The data files are specifically organized 
with detailed time stamps, and consecutive row 
organization for very easy parameter spider graphing. 
Detailed OJIP overlay graphing is equally as easy, 
with the first column providing data capture time, and 
all OJIP curve traces lined up next to each other in 
columns to the right of the time. Both linear and 
logarithmic graphing become very easy to create.

USB output allows  the OS30p , to becomes a hard +

drive for your computer for simple transfer of data. 
No special external computer software is necessary.
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The “JIP” Test - OJIP

The instrument measuring screen on the right allows 
instant  review of the most important information 
when taking a measurement. 

Ÿ Settings are shown in the upper left window

Ÿ A color graph of the measuring trace is shown 
using  a logarithmic scale or a linear scale in the 
upper right window.

Ÿ Direct read out of the most used OJIP measuring 
parameters is shown in the lower window.

Ÿ

The last 100 measurements can be reviewed and 
compared as shown on screen to the right.

The default   actinic intensity is 
, other intensities are also available.

525    
875        
1,000  
2,500   

 

4,500 
6,000 

calibrated red light
3,500 :mols

3,000 :mols 
3,500 :mol

:mols      
:mols  
:mols
:mols  

 

:mols
:mols

s 

The graph on the right was made by using a 
measuring data file that was output by USB port to a 
spreadsheet. Sampling rate times are listed in column 
A of the spreadsheet and each successive trace reports 
to the following columns, one after the other.

The X axis is in logarithmic time and the Y axis is in 
fluorescence units. Of course, the Y axis may also be 
normalized over FO.
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“JIP” test traces can now be view in the field without 
using a computer. Up to 32 traces can be overlaid on 
the viewing screen or in the data file.
Colors will start to repeat after 16 traces have been 
overlaid.



Rugged field instrument designed  for hand held use.

Standard accessories included are a hard shell carrying case, a battery charger,
and a USB cable.  10 dark adaptation clips, a manual on a USB drive 

The system comes with 10 light weight, quality dark adaptation clips that are 
. Pricing of dark clips allows the purchase of large quantities to fit most 

application requirements & budgets.

very 
affordable

The OS30p  has been one of most cited research fluorometers in the world in recent years.+
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OS30p+ user references

Cold stress:

Pokluda R., Sękara A., Jezdinský A., Kalisz A. (2016)The 

physiological status and stress biomarker concentration of 

Coriandrum sativum L. plants subjected to chilling are modified 

by biostimulant application. Biological Agriculture & 

Horticulture: Volume 32, 2016 - Issue 4 

https://www.tandfonline.com/doi/abs/10.1080/01448765.2016.1

172344 

Affects of LED growth lights:

Metallo R.M., Kopsell D.A., Sams C.E., Bumgarner N.R. 

(2018) Influence of blue/red vs. white LED light treatments on 

biomass, shoot morphology, and quality parameters of 

hydroponically grown kale. Scientia Horticulturae, Volume 235, 

17 May 2018, Pages 189-197 

https://www.sciencedirect.com/science/article/pii/S0304423818

301456

Light stress under water deficit in papaya:

Vincent C., Schaffer B., Rowland D.  (2018) Water-deficit 

priming of papaya reduces high-light stress through oxidation 

avoidance rather than anti-oxidant activity. Environmental and 

Experimental BotanyVolume 156, December 2018, Pages 106-

119 

https://www.sciencedirect.com/science/article/abs/pii/S0098847

218300893

Using urban organic waste in soil:

López-Cano I., Cayuela M., Sánchez-García M. (2018) 

—Suitability of different agricultural and urban organic wastes 

as feedstocks for the production of biocharPart 2: Agronomical 

evaluation as soil amendment Sustainability, 2018 - mdpi.com 

Volume 10, Issue 6 https://www.mdpi.com/2071-

1050/10/6/2077

The affects of heat and drought on photoprotective and 

antioxident responses:

Wujeska-Klause A., Bossinger G., Tausz M. (2015) Seedlings 

of two Acacia species from contrasting habitats show different 

photoprotective and antioxidative responses to drought and 

heatwaves. Annals of Forest Science. - Springer June 2015, 

Volume 72,  Issue4, pp 403–414 

OS30p+ user references

The affects of microbial endophyes on conifers under stress:

MM Aghai, Z Khan, AM Stoda, AW Sher  (2019) The Effect of 

Microbial Endophyte Consortia on Pseudotsuga menziesii and 

Thuja plicata Survival, Growth, and Physiology Across Edaphic 

Gradients. Front. Microbiol., 18 June 2019 | 

https://doi.org/10.3389/fmicb.2019.01353 

The affects of saline and alkaline water on grass:

Cicchelli F.D.F, Wehr J.B., Dalzell S.A., Li C. (2016) 

Overhead-irrigation with saline and alkaline water: Deleterious 

effects on foliage of Rhodes grass and leucaena. Agricultural 

Water Management Volume 169, May 2016, Pages 173-182 

https://www.sciencedirect.com/science/article/pii/S0378377416

300786

The affect of cold stress on juvenile basil:

Kalisz A., Jezdinský A., Pokluda R., Sękara A. (2016) Impacts 

of chilling on photosynthesis and chlorophyll pigment content 

in juvenile basil cultivars. Horticulture, Environment, and 

Biotechnology August 2016, Volume 57,  Issue4, pp 330–339

K Thomason, MA Babar, JE Erickson, M Mulvaney (2018) 

Comparative physiological and metabolomics analysis of wheat 

(Triticum aestivum L.) following post-anthesis heat stress.  PloS 

one, 2018 - journals.plos.org Published: June 13, 2018 

https://doi.org/10.1371/journal.pone.0197919

Using nano-iron III oxide particles to enhance germination, 

seedling growth, and salt tolerance in sorghum:

HF Maswada, M Djanaguiraman (2018) Seed treatment with 

nano‐iron (III) oxide enhances germination, seeding growth and 

salinity tolerance of sorghum. Journal of Agronomy and Crop 

Science Volume 204, Issue 6 

https://onlinelibrary.wiley.com/doi/abs/10.1111/jac.12280 

Genetic response to cold stress in oil seed plants

D Horvath, JV Anderson, WS Chao, P Zheng  (2019) Genes 

associated with chloroplasts and hormone-signaling, and 

transcription factors other than CBFs are associated with 

differential survival after low temperature treatments of 

Camelina sativa biotypes PloS one, 2019 - journals.plos.org 

Published: May 31, 2019 

https://doi.org/10.1371/journal.pone.0217692
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OS30p+ user references

Tomato - lettuce intercropping:

TPL da Cunha-Chiamolera  (2017) Gas exchange, 

photosynthetic pigments, and growth in tomato: lettuce 

intercropping. Chilean journal of agricultural research versión 

On-line ISSN 0718-5839 Chil. j. agric. res. vol.77 no.4 Chillán  

2017 http://dx.doi.org/10.4067/S0718-58392017000400295  

VK Varanasi, S Bayramov, PVV Prasad (2017) Expression 

Profiles of psbA, ALS, EPSPS, and Other Chloroplastic Genes 

in Response to PSII-, ALS-, and EPSPS-Inhibitor Treatments in 

Kochia scoparia. American Journal of …, 2017 - 

researchgate.net

Using magnetically treated water on Tobasco pepper, radish 

and corn:

DI Ospina-Salazar, JA Benavides-Bolaños (2018) 

Photosynthesis and biomass yield in Tabasco pepper, radish and 

maize subjected to magnetically treated water. Corpoica Ciencia 

y …, 2018 - scielo.org.co

Herbaceous plant ageing:

BM Quarles, DA Roach  (2019) Ageing in an herbaceous plant: 

Increases in mortality and decreases in physiology and seed 

mass. Journal of Ecology, 2019 - Wiley Online Library

Using sorgaab to control weeds in sesame:

JC Murimwa, JT Rugare, S Mabasa  (2019)  Allelopathic 

Effects of Aqueous Extracts of Sorghum (Sorghum bicolor L. 

Moench) on the Early Seedling Growth of Sesame (Sesamum 

indicum L.) Varieties and… International Journal of Agronomy, 

Volume 2019, Article ID 5494756, 12 pages 

https://doi.org/10.1155/2019/5494756

The effects of salt stress on Medicago truncatula:

R Najar, S Aydi, S Sassi-Aydi, A Zarai (2019 Effect of salt 

stress on photosynthesis and chlorophyll fluorescence in 

Medicago truncatula.  Plant Biosystems-An, 2019 - Taylor & 

Francis

profiling of herbicide target-site genes in tumbleweed:

OS30p+ user references

Heat stress in Eucalyptus trees:

A Wujeska-Klause, G Bossinger, M Tausz (2015)  Responses to 

heatwaves of gas exchange, chlorophyll fluorescence and 

antioxidants ascorbic acid and glutathione in congeneric pairs of 

Acacia and Eucalyptus. Trees December 2015, Volume 29,  

Issue6, pp 1929–1941 

Used with lidar measurements:

AJ Maguire, JUH Eitel, LA Vierling, DM Johnson (2019) 

Terrestrial lidar scanning reveals fine-scale linkages between 

microstructure and photosynthetic functioning of small-stature 

spruce trees at the A Jezdinský, BP Konvičná  (2019) forest-

tundra ecotone. Agricultural and Forest Meteorology –Volumes 

269270, 15 May 2019, Pages 157-168 Sledování intenzity 

fotosyntézy u skleníkové kultury zeleniny - theses.cz

Drought stress in a C4 plant.

DB Medeiros, EC Silva, RJMC Nogueira  (2013) Physiological 

limitations in two sugarcane varieties under water suppression 

and after recovering. Theoretical and Experimental Plant 

Physiology On-line version ISSN 2197-0025 Theor. Exp. Plant 

Physiol. vol.25 no.3 Campo dos Goytacazes  2013

Utilizing Ground Level Remote Sensing to Monitor Peatland 

Disturbance

CN McCann - 2016 - macsphere.mcmaster.ca

Drought stress on Soybean:

Vu Ngoc Thang, Tran Anh Tuan and Vu Dinh Hoa  (2008) of 

water stress during soybean reproductive stages under nethouse 

conditions.  Journal of Science and Development 2008: Volume 

VI, Số 2: 116-121 HANOI UNIVERSITY OF AGRICULTURE

The effects of brushing golf green turf grass:

Gu, Chenchen (2016) The effect of brushing on creeping 

bentgrass putting green quality.

http://rave.ohiolink.edu/etdc/view?acc_num=osu1460571821

Silicon mitigation of boron deficiency in cotton:

Jonas Pereira de Souza Junior, Renato de Mello Prado, 

Marcilene Machado dos Santos Sarah Guilherme Felisberto 

(2019) Silicon mitigates boron deficiency and toxicity in cotton 

cultivated in nutrient solution. First published: 09 July 2019 

https://doi.org/10.1002/jpln.201800398
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Technical Specifications:

OS30p +

Modulated Fluorometer  

F /F  , F /FV M V O

Saturation intensity         600- 6000 umols set from 10% to 100%
Saturation light source                        Array of red LEDs 660 nm.
Modulated light source                                 red 0.2 to 1.0 :mols.

Detection method                                                Pulse modulated

Detector and Filter        Pin photodiode with 700-750 nm b/p filter

F /F  Test duration                          0.1  seconds to 1.5 seconds. V M
The default saturation pulse duration is set at 1.0 second;
however, the software takes a rolling eight point 25 ms average 
to determine F , and F , making it ideal for both algae and land O M

plants. 

Modulated light manual adjustment from 30% to 80%

Parameters measured and graphed   F , F , F /F , F /FO M V M V O

JIP Test

Actinic light intensities - 6000 :mols, 4500 :mol, 3500 :mols, 
3000 :mols, 2500 :mols,1000 :mols, 875 :mols, 525 :mols.
 An array of red LEDs at 650 nm are used for actinic illumination.

Detection method - Pin photodiode detector with 700-750 nm 
band pass filter using red pulse modulated light, and  variable 
sampling  rate from 10 :s to seconds. 

Test duration - JIP test 3 - 300 seconds   

“JIP “ Test parameters measured  - Direct readout parameters:
  O, t100:s, t300:s (or K), t2ms (or J), t30ms (or I), P, tF ,  A M

(area above the curve), M  (or RC/ABS), PI  (or performance O ABS
index) F , F , F /F , F /FO M V M V O, 

Up to 32 OJIP traces can be overlaid and displayed on the 
graphic display screen, Colors on the screen start to repeat after 
16 traces. Fo is measured, not estimated.

 , S, M, T are also measured and recorded in 
the data file,but not on the measuring screen.

Up to 32  traces can be overlaid on the graphic display screen, 
and up to 32 traces, per file name, can be stored for graphic 
overlay of traces in a single data file. Colors start to repeat on 
the viewing screen after 16 traces are overlaid. This limitation 
does not exist in the data file. If traces are not stored, thousands 
of measurement parameter sets can be stored in a single data 
file for spider graphing. The number of data files are only limited 
by machine memory limits.

                                                                        
Measured parameters reported to the data file: ABS/RC, 
TR /RC, DI /CS, ET /RC, TR /ABS, ET /TR , ET /CS,O O O O O O O

RC/CS , RC/CSO M

General Specifications

Auto Calibration of actinic light source when opening measuring 
protocols: Ensures that the actinic light intensity is the same even under 
hot or cold measuring conditions. It also ensures that OJIP 
measurements all occur at referenced actinic intensities.

Display - Color Graphic Display

Storage Capacity -  Up to 160,000 measurements. Up to 32 traces can 
be stored with a one data file name. Hundreds of traces can be stored in 
multiple data files, with different names.

Digital output - USB port

Battery - NiMH battery pack with a battery life of 8 hours between 
charges.

Dimensions - 18cm, 7 cm, 6cm.          

Weight - 1.25 lbs. , with carrying case and accessories - 4 lbs.

Carrying case -  Included std. Case dimensions: 36cm, 28cm, 
15 cm.

Technical references:

Vredenberg Wim (2011) Kinetic analyses and mathematical modeling 
of primary photochemical and photoelectrochemical processes in plant 
photosystems, BioSystems Contents lists available at 
journal homepage: 

Strasser R.J, Tsimilli-Michael M., and Srivastava A. (2004) - Analysis 
of Chlorophyll a Fluorescence Transient. From Chapter 12,  
“Chlorophyll a Fluorescence a Signature of Photosynthesis”, edited by 
George Papaqeorgiou and Govindjee, published by Springer 2004, PO 
Box 17, 3300 AA Dordrecht, The Netherlands, page 340

Baker N. R., Oxborough K., (2004) Chlorophyll fluorescence as a 
probe of photosynthetic productivity. From Chapter 3, “Chlorophyll a 
Fluorescence a Signature of Photosynthesis”, edited by George 
Papaqeorgiou and Govindjee, published by Springer 2004, PO Box 17, 
3300 AA Dordrecht, The Netherlands, pages 66-79

Kitajima M, Butler WL (1975) Quenching of chlorophyll fluorescence 
and primary photochemistry in chloroplasts by dibromothymoquinone. 
Biochim Biophys Acta 376:105-115

Lichtenthaler H. K., Burkart S., (1999) Photosynthesis and high light 
stress. Bulg. J. Plant Physiol., 1999, 25(3-4), 3-16 

Lichtenthaler H. K., Babani F. (2004) Light Adaption and Senescence 
of the Photosynthetic Apparatus. Changes in Pigment Composition, 
Chlorophyll Fluorescence Parameters and Photosynthetic Activity. 
From Chapter 28, "Chlorophyll a Fluorescence a Signature of 
Photosynthesis", edited by George Papaqeorgiou and Govindjee, 
published by Springer 2004, PO Box 17, 3300 AA Dordrecht, The 
Netherlands, page 716 

Maxwell K., Johnson G. N, (2000) Chlorophyll fluorescence – a 
practical guide. Journal of Experimental Botany Vol. 51, No. 345, pp. 
659-668- April 2000

ScienceDirect 
www.elsevier.com/locate/biosystems

Kautsky H., Hirsch A. (1931) Neuw Versuche zur 
Kohlensaureassimilation. Naturwissenshaften 19, 964.
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