
Irrigation had a significant positive impact on seed yield
in both locations; Pullman had higher yields than
Chimacum under irrigated and non-irrigated conditions
(Fig.3). Stomatal conductance was reduced in drought
conditions. The high temperature in Pullman combined
with the drought conditions in the non-irrigated
treatment significantly reduced the stomatal
conductance in the quinoa leaves (Fig.4). The genotypes
QQ74 and Pison were the most productive in both
irrigated and non-irrigated conditions. The photoperiod
sensitive genotypes La Molina and BGQ 352 did not
produce any seed (Fig.5). No strong correlations were
detected among yield and all the traits evaluated.
However, spectral reflectance indices had relatively
good correlations among yield.
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Quinoa (Chenopodium quinoa) is a nutritionally dense
annual seed crop originating from the Andes Mountains
of South America. Sensitivity to high temperatures has
been reported as a serious obstacle to the global
expansion of quinoa. The objective of this study was to
evaluate eight different genotypes of quinoa using
diverse physiologic parameters under high temperature
and drought conditions in two locations in Washington.
Pullman had higher yield than Chimacum with QQ74 the
most productive genotype on both irrigated and non-
irrigated. In conclusion, spectral reflectance indices could
be used as an efficient tool to evaluate different
genotypes of quinoa under high temperature and drought
conditions.
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Figure 1. Spillman farm (Pullman) recording data with sensors 

Figure 2. Cropscan, multispectral radiometer systems

We planted 8 quinoa genotypes in two locations with
distinct differences in summer temperatures and rainfall
patterns. We recorded the values of stomatal
conductance, chlorophyll fluorescence, leaf greenness
index (LGI), plant height, yield components, and spectral
reflectance indices (calculated in the visible and near
infrared ranges) in order to estimate biomass, pigment
abundance, and area of photosynthetic canopy. Drip
irrigation was installed at both locations, and a
randomized complete split block design was utilized to
evaluate the effects of the irrigation and genotype
treatments. Data was analyzed using JMP® Pro 12.2.0.

Evaluate the effect of drought and high temperature in 8
genotypes of quinoa.
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Figure 3. Mean yield in each
treatment and location

Figure 4. Mean stomatal
conductance in each treatment
and location

Figure 5. Mean yield for each genotype in each condition

Figure 6.  Principal components  analysis of quinoa trials

 Heat and drought reduced seed yield in quinoa.
 QQ74 and Pison quinoa genotypes are heat and

drought tolerant.
 Spectral reflectance indices could be used as an

efficient tool to screen genotypes of quinoa under
high temperature and drought conditions.
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Hypothesis Hypothesis 
Genotypes might be tolerant to high temperatures and
drought conditions. Spectral reflectance indices offer
potential field phenotyping options to screen for heat and
drought tolerance among quinoa genotypes.


