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EVALUATION OF GRAIN YIELD IN WINTER WHEAT ACCESSIONS USING NDVI AND
DIGITAL PHOTO PARAMETERS

Wheat continues to be an important food grain
source for humans and is a close third to rice
and corn in total world production. Drought is a
polygenic stress and is considered one of the most
important factors limiting crop yields around the
world. Plant phenotyping has become a major field
of research in plant breeding. Plant phenotyping
is intended to measure complex traits related to
growth, yield, and adaptation to stress with cer-
tain accuracy and precision at different scales of
organization, from organs to canopies. The nor-
malized difference vegetation index (NDVI) is
widely used at ground level and from low, high,
and satellite altitudes to measure vegetative
greenness and canopy photosynthetic size. NDVI
can possibly provide more reliable estimates of
green areas. Early ground cover is also a valuable
stress adaptive trait where, for example, it can
reduce evaporative loss of soil moisture. This can
be measured using digital images captured by a
camera, allowing rapid and low-cost screening of
large populations for this trait. The experimen-
tal materials consisted of 48 varieties of winter
wheat, which originated from different countries
and regions (Central Asia, Turkey, USA and etc.).
This experiment was performed under an alpha-
lattice design with at least 2 replications and a
plot size of 7-8 m2. The genotypes were grown
under two treatments: (1) irrigated plots, which
received three drip irrigations (30 mm each) dur-
ing the flowering, heading, and grain filling pe-
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riod; and (2) rain-fed plots, which did not receive
any irrigation during the experiment, except for
natural rainfall. 10 NDVI and digital photos meas-
urements were taken every 7—10 days, from stem
elongation until wax maturity. SPSS statistical
software was used for statistical analysis. The
correlation analysis was performed based on the
digital photo parameters (photo-a, u, b), NDVI
measurements, and grain yield. We observed sig-
nificant and relatively high correlations of yield
with photo-a, photo-u, and NDVI at early stages
prior to flowering. The correlation between NDVI
and yield was positive until after anthesis, and
then it changed to negative as the crop matured.
This means that later and greener genotypes had
higher NDVI but suffered from terminal mois-
ture stress and high temperatures. According to
our results, NDVI significantly correlated with
grain yield as well as photo-a, and photo-u param-
eters. As a vegetation index photo-b is not suit-
able for identifying green genotypes. Our results
suggest the importance of early measurements of
spectral indices from stem elongation to anthesis
since substantial differences were observed for
NDVI and photo parameters between high and
low-yielding genotypes. Thereby, the development
of such tools is of paramount importance to con-
tinue progress through plant breeding, especially
in drought-prone and heat-stressed environments
where climate change is expected to increase yield
uncertainty.
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YXMTO 03UME - TAPAHT NPOJ0BOJIbYOI BE3MEKU YKPATHU

3epHO € TapaHTOM IPOMOBOJLUOI O0e3MeKUN OYIhb-
AKO1 gep:kaBu. AJjie, He 3Ba)Kalouyud Ha 3HAUYEHHSA
XJIi0a B KyJIbTYpi 1 Tpaauilii #ioro coo:XKnuBaHHs, BCe
°K TaKH IIOCiBHI ILTOIIl Hif »KMTOM 3a OCTaHHE Je-
CATUJIITTA CYTTEBO CKopoTumaucsa. JKuto € BayKIu-
BUM XJIIOHUM 3JIaKOM, ajie He Ma€ TOT'0 BU3HAHHS B
JKUTTI yKpaiHIiB, Ha AKe 3aciayroBye. lle miskom
3aJIe’KUTh BiJl 3MiHM TpagUIifHOTO XapuyyBaHHA i
cMakiB i, Ha KaJib, He HA KOPUCTb KUTHHBOMY XJIi-
0y. Mu Bigifiiim Bim BiKOBUX Tpamuiliii xapuyBaH-

HA i, AK pes3yJbTaT, 3 KOXKHUM POKOM IIOTipIITyETh-
cs CTaH 3[0POB’A HAaceJeHHs KpaiHu.

JKuro osumme € ogHi€I0 3 OCHOBHHUX XJiOHMX
KyJbTYyp y KpaiHax €Bponu, B TOMY UYMCJIi B B
VYkpaini, Mmae BHCOKY 3MMOCTiHiKicTh i mocyxoc-
TifikicTh, Big3HauyaeThCsd HeBUOATJIMBICTIO [0
IDYHTIB i momepegHUKiB, MeHIle, Hi iHIIi 3ep-
HOBi KyJBTYpPH, YPasKyeTbcA XBopobamu, mobpe
pearye Ha ymoOpeHHS Ta iHIII arpoTexHiuHi mpu-
omu.
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