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Abstract Photochemical reflectance index (PRI) defined as a normalized difference index using two narrow reflectance bands at
531 and 570 nm that are closely related to xanthophyll cycle pigment content has been success ully used to estimate leaf photo-
synthetic light use efficiency (L UE) across species which vary in water content and nitrogen concentration. Previous research
demonstrated that a consstent relationship could be established between PRI and L U E calculated from gas exchange measure-
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ments at the leaf , small canopy , and full forest or crop canopy scales. However , a number of problems, such as the saturation of
PRI when L U E exceeds 0. 03 mol CO. mol ~* PPED (photosynthetic photon flux density) and digunctive relationships of PRI and
LUE in seaona changes, still existed and need to be handled in order to evaluate L U E more accurately. A sendtivity study of a
revised PRI withfour leaf parameters was performed based on PROSPECT model in the present article to study the effectsof dif-
ferent biochemical concentrationson leaf SR-PRI (simple ratio PRI) . Sensitivity study proved that leaf SR-PRI is more senstive
to leaf mesophyll structure parameter (N) and chlorophyll a+ b content (c») than parameters of dry matter content (o) and
equivalent water thickness (cv) , indicating that leaf mesophyll structure parameter (N) and chlorophyll a + b content (c»)
should be especiadly considered when acquiring leaf SR-PRI. And changes in the two parameters would cause large variation in
SR-PRI which would reduce the precison for estimating light use efficiency. Validation study of SR PRI was carried out in the
analysis and the results proved that SR PRI can a0 be afeasble index of estimating L U Efor four speciesof plantswith correla
tion coeficients better than that of PRI and LUE. The advantage of SR-PRI compared to PRI isits much clearer physical mean-
ing and its sendtivity to the changes in reflectance at 531 nm which serves as a core parameter to eval uate light use eficiency.

Keywords Photochemical reflectance index (PRI) ; Smple ratio PRI (SR PRI) ; Sendtivity; Revision

(Received May 10, 2007 ; accepted Aug. 20, 2007)

2008
1981 , : CN 11-2200/ 04 , : ISSN 1000

0593, CODEN : GYGFED, , 16 , 240 ; ,

, 30.00 360 ; 82-68, M905

X
CSCl, SCI, AA, CA, EI, PX, MEDLINE
( 8094 )

: 7% : 100081

: 010-62181070, 62182998

: chngpxygpfx @vip. sna com; : gp2008 @vip. sha com

: http:// www. gpxygpfx. com



