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| Red | uv

I Red = RED LIGHT EXCITATION
1 UV = UV RADIATION EXCITATION
I = IRRADIANCE

T = EPIDERMAL TRANSMITTANCE
A = MESOPHYLL ABSORBANCE

f =FLUORESCENCE YIELD

F = CHLOROPHYLL FLUORESCENCE FRreq fluorescence F yv

F Red=1Red* T Red * A Red * f Red
Fuv=luv*Tuv*Auv* fuv

| Red * A Red * f Red
for T Red =1 and = constant
luv*Auv* fuv

F Red

1
=log —— =AFlav

log
F uv T uv

Light polyphenols polyphenols

light
coz ot

WARLERIEYNER, EYEKERE, &
MRS, MERSHED;

URERICHRER, EWEFRATHE, &
R Z 2N, ERMRERD .

Nitrogen Nitrogen
Chlorophyil Chlorophyll
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% EForce- AN TS ZE EFFAEERIIGE, L1550
RIS, $RHY T B ISR R TP T ebn—— R P 5 EaNBI
( Nitrogen Balance Index ) : NBI=Chl/Phen (Chl: MHEEEBLE;

Phen: ZENIGEE) o
iP5t aRH, NBIEREMAIEREYZFROL, WAEFT7R: NBI
SEYH R S BRI R EEA0.931,

. = Chl/Phen
r=osu

-1.0

(B/8) uaud/|ud

leaf N content (mg g

(Bryant ef al 1983)
(Cokey ef al. 1955)
(Hemns & Mattsan 1992)
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Evaluation of the Dualex for the Assessment of Corn Nitrogen Status
Personal Authors : Nicolas Tremblay, Zhijie Wang, Carl Blec
Journal of Plant Nutrition, Volume 30, Issue 9 September 2007 , pages 1355 — 1369
The Dualex is a new leaf-clip instrument that can be used to monitor corn nitrogen (N) status. It is based on the measurement of
polyphenolics ( Phen ), which are secondary metabolites affected by stress factors. The purpose of this study was to compare
Dualex to SPAD (chlorophyll meter), the latter having been used for several years in monitoring crop N status. As well, the
interest of combining Dualex and SPAD information in ChI/DUAD (ratio of SPAD to Dualex reading on adaxial side),
Chl/DUAB (ratio of SPAD to Dualex reading on abaxial side), and Chl/Phen (ratio of SPAD to the sum of DUAD and DUAB)
ratios were considered. Significantly positive and negative correlations with corn leaf N concentration were found for SPAD and
Dualex, respectively. Successful N status diagnosis could be achieved with either Dualex or SPAD for corn within 21 days after
topdressing while the Dualex lost sensitivity at later stages. Dualex measurements could be limited to leaves abaxial side or
adaxial side, instead of adaxial + abaxial sides, with no inconvenience. Among all parameters considered, the combined ratios
with SPAD (Chl) and Dualex readings, Chl/DUAD, Chl/DUAB, and Chl/Phen were strongly related to applied N dose at all

samplings dates, and found the most sensitive and robust through the season.
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1. A. Cartelat, Z G. Cerovic, Y. Goulas et. al. (2005) Optically assessed contents of leaf polyphenolics and chlorophyll as
indicators of nitrogen deficiency in wheat (Triticum aestivum L.) Field Crops Research, Vol 91, Issue 1, 35-49

2. 8. Meyer,ZG.Cerovic,Y.Goulas, et.al.(2006)Relationships between optically assessed polyphenols and chlorophyll contents,
and leaf mass per area ratio in woody plants: a signature of the carbon nitrogen balance within leaves? Plant, Cell and
Environment, Vol 29, Issue 7, 1338-1348

3. Oswaldo AR, Patrick HB, Steven AW, et. al. (2009) Evaluating foliar nitrogen compounds as indicators of nitrogen status in
Prunus persica trees. Scientia Horticulturae, Vol 120, Issue 1, 27-33

4. S. Barthod,Z. Cerovic,D. Epron, (2007) Can dual chlorophyll fluorescence excitation be used to assess the variation in the

content of UV-absorbing phenolic compounds in leaves of temperate tree species along a light gradient? Experimental
Botany, 58(7):1753-1760

5. Rickard Mellgren. (2008) Effect of irrigation and nitrogen treatments on yield, quality, plant nitrogen uptake and soil
nitrogen status and the evaluation of sap test, SPAD chlorophyll meter and Dualex to monitor nitrogen status in broccoli.
Swedish University of Agricultural Sciences, Master thesis in the Horticultural Science Programme 2008:445 hp ISSN
403-099

6. C A.Kolb.E E.Pfiindel. (2005) Origins of non linear and dissimilar relationships between epidermal UV absorbance and UV

absorbance of extracted phenolics in leaves of grapevine and barley.Plant,Cell & Environment.Vol 28, Issue 5, 580-590



2% (vE=mE @ SRR Y Bl BIR AT

Indicators of nitrogen status for ornamental woody plants based on optical

measurements of leaf epidermal polyphenol and chlorophyll contents
Personal Authors: Sabine Demotes-Mainarda, Rachid Boumazaa, Sylvie Meyerb and Zoran G. Cerovicb
Scientia Horticulturae, Volume 115, Issue 4, 21 February 2008, Pages 377-385
Indicators of plant nitrogen (N) status adapted to woody ornamental plants are essential for the adjustment of fertilization practices
in nurseries. The objective of this study was to investigate whether optical measurements of leaf epidermal polyphenol(EPhen) and
chlorophyll(Chl)contents could be used as N status indicators for woody deciduous and evergreen ornamental plants. One-year-old
plants of Lagerstroemia indica, Callicarpa bodinieri and Viburnum tinus were grown outdoors in containers. They received low
(TN1, 4 mgL™) or high (TN2, 105 mgL™) levels of N during 2 months in spring and summer. TN1 treatment limited shoot growth
from 28 to 37 days after treatment initiation in Lagerstroemia and Callicarpa, respectively. Shoot growth was unaffected until day
176 in Viburnum. The mass-based leaf N content ( NM ) of a sample of young expanded leaves exposed to direct sunlight was
tightly correlated with shoot N content and differentiated treatments several weeks before shoot growth reduction for the three
species was therefore used as an index of plant N status. EPhen and Chl contents were recorded with Dualex™ and SPAD-502
leaf-clip meters, respectively. Dualex values were strongly and negatively correlated with NM, and differentiated the treatments
early in the experiment, in all three species. SPAD values were positively correlated with NM for Lagerstroemia and Callicarpa,
but not for Viburnum, because large variations in leaf mass per area (LMA) in this species compensated for variations in leaf dry
mass invested in Chl. The SPAD/Dualex ratio was used to assess changes in the proportion of leaf dry mass allocated to proteins
and polyphenols in response to fertilization. It differentiated between the treatments early in the experiment and was correlated

with NM in all three species.
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1. Y. Goulas, ZG. Cerovic, A. Cartelat et. al. (2004) Dualex:A New Instrument for Field Measurements of Epidermal Ultraviolet
Absorbance by Chlorophyll Fluorescence, Applied Optics, Vol. 43, Issue 23, 4488-4496

2. EE. Pfiindel, NB Ghozlen, S.Meyer et. al. (2007) Investigating UV screening in leaves by two different types of portable UV
fluorimeters reveals in vivo screening by anthocyanins and carotenoids. Photosynthesis Research, Vol 3, No 1-3, 205-221

3. ZG.Cerovic,N. Moise, G. Agati, et. al. (2008) New portable optical sensors for the assessment of winegrape phenolic maturity
based on berry fluorescence. Food Composition and Analysis, Vol 21, Issue 8, 650-654

4. G.Agati,S.Meyer,P.Matteini, et al. (2007) Assessment of anthocyanins in grape (Vitis vinifera L.) berries using a non-invasive
chlorophyll fluorescence method. Agricultural and Food Chemistry, 55, 1053-1063

5. Z G.Cerovic, N. Moise, G. Agati, et. al. (2008)New portable optical sensors for the assessment of winegrape phenolic maturity

based on berry fluorescence. Food Composition and Analysis, Vol 21, Issue 8, 650-654
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