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Near-Infrared Reflectance Spectroscopy (NIRS) Assessment of
4'®0 and Nitrogen and Ash Contents for Improved Yield
Potential and Drought Adaptation in Maize
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The oxygen moiope compoedion (A'0), eecwmulation of minerals iash condent), and nitogen (N
cantent in plant tastes have been recently preposed es uselu infegrative physological criena
associaled with yield polential and drought resistance in maize. This study Wstad tha ability of near-
irfrared reflectance spectioacopy (MIRS) fo predict 4'™0 amd &sh and N contents 0 leaves and
mature kemes of maize: The 4750 and ash and N contents ware deteernined in lea! and kemel
sarmples from & sel of 15 inbveds and 18 hyBnds grown in Marico ander full imgation and two laves
of drougnt stress. Calibration models between NIRS dpesira end the messued vanables were
disvesopet using modilied partal lessl-sguares regreseions, Global models (which included inbred
linas and hybrids) accisately predicted ssh and M conlants. wheress prediction of ™0 showad
lower Tesults. Monsover, in hybrids, MIRS clearly raflected genotypi d¥lerences in lee!-and kemel
ash and N corlents wiihin each weler resiment. It was concluded that NIRS can ba wsad as &
rapid, coskafectve. and accurate methad for predicting ash and M conterts and =8 & method for
soreaning A'M0 in makzs. wih promisng spploations in crop management ard maize Breadng
programs for impraved wisler gnd Aifrogen use slfickency and (fEi quality.

KEWWORDS: Ash conbont: 570 axypen isolops composifion; maze, mineral comtent; nearintrared

ralleeiance speciroscopy; plant nitrogen

INTRODUCTION

The us= ol istegriive physialosica] traits s 2 valoabls ool in
brewding programs assisiad by analytical selection For improving
viehll poitential and steess adepration of ceregls (111, Among
thess impegriive trwils, cuyuen siable sptope signatire fespresmed
for example a3 & composiion. 601 and mineral socumiaten
imensured As akl comlenl) iy plamt evgnmic multer huve hn
proposad aé indirect methods for nssessing the phtosymbey
el transpirative performarce of crops. The 40 of plant matier
relects (e isatopic compastion of source wider, tlw pvaporative
enrchment due o Lrauspe,rau'm. anil the riochemical fmcticn-
tion during synthess-of srzanic marrer i ). The sccamulasion of
winerals m kaves provides informaton on tampitive gas-
enchange peivily, Whedeus Buneal coptent n marose kermek can
bz relntod 1o phiosymthetic i retoinslocntion processes pecur-
rinig dunmp grain filling of cereals sueh a5 whear (5. 8) and
e 47 Recet stwdied have demonsried the aizlity af the
cnygen isosape Signedure aod mimersl sccumulition in lesves and
kernels {measured o8 ash coRlEnll 1o Esses the viekl of maie {Fio
specty L pemiortvpes better sunted 1o dillievernt water conditions (7 —9).

Fligh nitmogen dimtent s a dosicile wait for improving grain
guaZty; for example, iLis tarpsted in the development of quality

aganhar th whs correspomdencs shoulid e addresed (phone
¢ 3P40 AR T+ BRI LIEL e-mail | arauaiicgiar, ong

I et e Sndet

protsen akee (OQPM) (90 17 Additenalfy, ™ oconsent in
vegentive tissoes isof inlerest o waler &nd nilrogen use tﬂ'lticnt!-
hreading programs hecause of is effect on leal photonimehesis,
which determines final grain yiebd (2),

However, despise 1he potential value of thess: anilyses; the
refizied techmicnl skifls reguitex), iogetier wilh the high cosl dl
axygen lolope anglyizs fover U5 515 per sample), the slownes
of inesal and N content determination. aml 1he desiretive
natre o reference mgthods ofien fmmt 1hefr e, sipecnlly in
eurty gererufions of hresding programs when- many. penoivpes
rvust e sereenad and seed may e seanoe.

Mear-infrared reflectancy specirascopy (NIRS) s 4 chem-
metnc lechnague that comibines spectroscopy and mathematics 10
rapadiv prodace indirect. quinbtkive estimates of the coneentm-
tom ol OH-, MH-, CH-; or SH-conlamng compounds L om-
paized 1o wel chemesiry procedares, MIRS reguines simple sinsple
preparntion methods, i fust. seeorate, snd highly repeatable, and
min be a mdmdestrictive sod, mesd imporiantly mexpensive
techabgue (5 L5051 per sample} Tecilitaiing simuharsous anal-
veis ol moltiple iraits {10, /4] NIRS = currenglyv nsed 10 ussise
el aml Food yualily brsls 0 vineos erop spectes. including
maize, wheat, sorghum, and soyhean, Such NIRS. gssesiments
inehude nor ealy taganae plan compoomds; suchi el pilrogen,
maisture, fiber, carhohydrates. and aming scids {see ref 15 and
references ated hareing, but abso morgansc compounds such 2
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