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information content of a samples VIS/NIR spectrum isvery  not provide any significant insights} as tools with which we
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1wt harwesn cnecire eonmewhat amane elevasinne and
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position of a sample from NIR specrra (Bolster ez ae, 1996; lirtle (except for cellulase) berween crown positions. Pigment
Reeves & Van Kessel, 2000; Reeves, 200]) Hm\, msreul of conrent differed betwesn species, and changed rapidly with
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{species, crown position, mounrain or elevation) pasticular

sample belongs (which is perhaps a more consplex

with DA, knowledge of the sample qualities (e, group mem-  Because water within leaf tissues has strong absorption bands
bership is used 1o derive an empirical, predictive model, and  in the NIR that oveslap with (and even mask) those of
so both PLS (mci DA are more directed than PCA. Howcvu, xmpoz tant b:ot_hcmlcai components {Lacaze & Joftre, 19‘)/1)
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Table 1 P-vaiues fiorn statisticat analysis of
principal components dedved from four sels
of specirel data visible/near infrared (ViS/
NIR} absorbance of dried, ground conifer
foliage) in relation to experimental factors

Compaonent Prin 1 Prin 2 Prin 3 Prin 4 Prin & Prin &

Raw STR (original, untransfornsed spectra)

Species 0.1 0.62 L0 <0.01 .32 0.04
Crown pos. < 0.01 £0.01 061 C.11 c.22 0.53
Elevation 0.02 0.26 0.03 £0.01 .22 018
Mountain 2 0.09 % 0.01 Q.51 0.25 Q.08 0.08
Raw TRAN (original spectra transforrned with MSIC, SNV and detrending)

Spedcies <0.01 <0.01 6.04 <0.01 ¢.06 =0.01
Crown pos, % 0.01 0.35 029 £0.01 £0.01 0.07
Elevation 0.01 0.14 0.1 .12 =0.01 0.84
Mountain 0.03 0.0 0.76 0.04 Q.07 =001
S P S L. .

o, I

(AR anhicd ammumanbion 1 300, 1100 ...

Species % 0.04 0338 0.94 0.03 061 0.76
Crown pos. 0.71 £0.01 s 0.0 0.25 0.13 0.42
Elevation 0.04 £ 0.01 0.35 G.17 %0.01 0.20
fAountain 5 0.04 0.01 0.03 0.09 £0.01 50.01
2mnd S5TR {second dertvative of original spectra)

Species 5 0.01 0.32 0.04 0.09 0.68 .38
Crown pos. 0.06 £0.01 <0.01 <00 0.13 0.01
Elevation 0.65 < 0.01 0.10 0.37 £0.01 0.98
Mountain % 0.01 0.1 <0.0% 016 £0.01 Q.08

The split-split-plot experimental design is described in texi, Two species {red soruce (Piced

rubens) and balsam fir (Abies balsamea)}, two crown positions (sun foliage and shade foliage),
three elevations (low, mid and high), and three mountains (Whiteface Mt., NY, Mt Mansfield,
VT, and ME Moosilauke, NH, USA), Factors significant at £ < 0.05 are shown in bold.
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. - . ] . Table 3 Results of partial least squares (PLS}
Grouping variable Specirum # Factors RAMSD R* ASCC CER regression of sample hdmdenslm against

o hsme o b

PR

e T

/ { m
‘ j
Crowr: Pos. Raw STR 7 0.339 0,885 0.88 0%
2nd 5TR 6 0.292 0.915 0.91 0%
Elevation Raw STR 10 0.374 0.788 0.39 7%
2nd STR 7 0.281 0.881 0.44 7Y%
ol P AT S VY L A b i =

2nd 5TR 5 0.237 0.915 0.45 4%

g v ek bl e ik r gDy g Rl ey

example, shade (~1) vs sun (+1) foliage, ot low {-1) vs mid (0) vs high (+1) elevation). Results
are showri for two sels of spectra, Raw STR (original, u.\trdnsformed spectra), and 2nd 5TR

f‘é'"ti h!:.: !:ﬁ

spectral sets tested. RMSD (root mean squared deviation} and R? are calculated for predicted
values. Discriminant analysis-type statistics (ASCC, average squared canonical correlation, and
g:bpm Alaceifirating mrmar rats hacad an a nnacand craceoalidation mesead sl wans.
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ssition of plant

classical methods of chemical analysis, it is necessary not only a tout for rapid, cost-effective predicion of the oo
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