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Short episodes of heat stress often occur in the early flowering period of peanut in the
U.S. peanut belt. The objective of this study was to evaluate whether heat stress that
occurs during an early flowering period will have long-lasting effects on seed fatty acid
composition. Four peanut genotypes with varying degrees of heat tolerance were exposed
to heat stress for a short period (2.5 weeks) at the beginning of the flowering stage under
field conditions in 2018 and 2019. We found that a short duration of heat stress at the
beginning of the flowering stage did not affect the contents of the major seed fatty acids
that affect oil quality (oleic, linoleic, and palmitic acids) regardless of the heat-tolerance
level of genotypes. If stress is removed at the time of seed filling, seed fatty acid
composition seems to be unaffected. However, stress during flowering can decrease pod

and seed numbers, which will affect yield.

INTRODUCTION

Peanut (Arachis hypogaea L.) production worldwide is
challenged by yield reduction due to heat stress. Vegetative and
reproductive growth and pod yield in peanut are significantly
affected by daily average temperatures >30 C (Wood, 1968;
Cox, 1979). Decreases in seed yield by 14, 59, and 90% were
reported when day/night temperatures increased from 32/22 C
t0 36/26, 40/30, and 44/34 C, respectively (Prasad er al., 2003).
Daytime temperatures often exceed 30 C during the peanut
growing season in the U.S. peanut belt (NCDC, 2021). By the
mid-century, air temperature is projected to increase by 1 to 3
C in the U.S., which is expected to cause significant yield
declines for all major crops, including peanut (USDA, 2013).
Biological membranes act as the interface between the cell
and environment and also compartmentalize metabolism in
subcellular organelles. Lipids and proteins are the major
constituents of biological membranes. The structure and
function of cells are dependent on the fluidity and stability of

membranes, which are determined by lipid composition,
including the unsaturation levels of fatty acid components
(Zheng et al,, 2011). Lipids furnish structural, metabolic, and
regulatory roles in several aspects of plant growth and
development, and responses to environmental stresses (Welti er
al, 2007; Okazaki and Saito, 2014; Hou er al, 2016). Our
previous research identified lipid metabolic changes during heat
stress responses in peanut (Zoong Lwe er al., 2020). We profiled
the anther lipidome of the cultivars Bailey, Wynne, Georgia-
12Y, Sugg, Tifguard, and Phillips, and a germplasm line SPT
06-07 (Tallury et al., 2014), which were exposed to ambient or
high temperatures (for 2.5 weeks) during flowering, which is
one of the most heat-sensitive stages for peanut. We found that
heat stress caused decreases in lipid unsaturation levels in peanut
anthers. The decrease in unsaturation level was due to decreases
in highly unsaturated lipid species that contained linolenic acid
(18:3) and/or increases in less unsaturated lipid species that
contained oleic (18:1), linoleic (18:2), or palmitic (16:0) acids.
These lipid metabolic changes appeared to be adaptational
mechanism in peanut plants to prevent membrane transition
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into  non-bilayer to maintain membrane

phases and

functionality in anther cells under heat stress.

Peanut seed contains 44 to 56% oil and 22 to 30% protein
on a dry weight basis (Savage and Keenan, 1994). Fatty acid
composition of oil is a major seed-quality trait of peanut. Oleic,
linoleic, and palmitic fatty acids, together, account for more
than 80% of the total fatty acid content in peanut oil (Dwivedi
et al,, 1993). Storage life and nutritional quality of peanut are
largely influenced by the relative proportion of saturated and
unsaturated fatty acids in the oil. From a consumer standpoint,
increased levels of polyunsaturated and monounsaturated fatty
acids in seeds have health benefits (Reddy er af., 2003; Alex er
al, 2020).
proportional to the storage life of the oil. Specifically, high

However, unsaturation levels are inversely
values for the oleic/ linoleic ratio increase the product stability
and shelf-life of peanut oil (James and Young, 1983; Branch er
al, 1990). High levels of oleic acid are also beneficial in
lowering blood cholesterol (Reddy et al., 2003). Thus, peanut
genotypes with higher levels of oleic acid in seeds have often
been used in breeding programs to develop varieties with high
oleic to linoleic ratios, which are important for industry
(Branch, 2000; Pattee er al., 2002).

Plant heat stress studies have largely overlooked
physiological and biochemical alterations in the plant system
during the post-stress period (Jagadish er a/, 2020). However,
very limited information is available on plants’ ability to
overcome the damage caused by short episodes of heat stress
(Jagadish er al, 2021), which often occurs for a few days to a
couple of weeks in the early flowering period of peanut in the
U.S. peanut belt NCDC, 2021). It is not clear whether the
heat stress that occurs during an early flowering period will have
long-lasting effects on seed composition. If peanut plants
employ a memory mechanism after they are exposed to heat
stress (Yamaguchi er al, 2021) that includes altering the fatty
acid composition in seeds as they do in the reproductive tissues
during heat stress (Zoong Lwe er al., 2020), then heat stress will
impact seed quality (e.g., high oleic/ linoleic ratio in oil). The
objective of the present study was to evaluate the fatty acid
composition in seeds collected from peanut genotypes that were
exposed to heat stress for a short period (2.5 weeks) at the
beginning of the flowering stage.

MATERIALS AND METHODS

Plant husbandry and heat stress treatment.

The peanut genotypes evaluated in this study were cultivars
Bailey, Phillips, and Tifguard and a germplasm line SPT 06-07.
In our previous research, Bailey was found to be heat-
susceptible, SPT-06-07 to be heat-tolerant, and Tifguard and
Phillips to be moderately heat-tolerant based on physiological
traits and lipid metabolism (Zoong Lwe er al, 2020). Peanut
plants were grown under field conditions at the Clemson
University Piedmont Research and Education Center,
Pendleton, SC, USA (34°38'51.4"N, 82°43'41.1"W and 260 m
above sea.level.) from June to November in 2018 and 2019.
The soil type in the experimental site was a Cecil sandy loam
(clayey, kaolinitic, thermic typic Hapludults). Field operations
followed the recommendations in the Clemson University
Peanut Money Maker Guide (Anco, 2021). Tillage operations
included primary tillage using a chisel plow followed by

secondary tillage using a rototiller ~8 weeks before planting in
2018 and primary tillage using a rotary plow followed by
secondary tillage using a rototiller ~5 weeks before planting in
2019. No fertilizer was applied in either year as the soil was not
deficient in any nutrients based on soil tests. Hand-weeding was
performed whenever needed in both years. Additionally, pre-
emergent herbicides were applied in 2018 to control weeds.
Peanut genotypes were sown on 29 June in 2018 and 14 June
in 2019 in single-row plots using an Easy-Plant Jab-Type
Planter (Product ID: 9178, Johnny's Selected Seeds, Fairfield,
ME, USA). Row length was 2.4 m, row spacing was 0.76 m,
and plant-plant spacing within each row was 0.05 m in both
years. The treatment design was a two-factor factorial based on
temperature and genotype. The experiment design was a split
plot. The temperature was the whole plot factor with two
replications arranged as a randomized complete block design.
Genotype was the split-plot factor with four replications
arranged as a randomized complete block design within the
whole-plot blocks. All plots were maintained as rain-fed
throughout the cropping season. No pest or pathogen problems
were observed for the duration of the cropping season. The air
temperature was monitored every 15 min at the plant canopy
level (- 65 cm from the soil surface) using HOBO data loggers
(Onset Computer Corporation, Bourne, MA, USA) from
planting through final harvest at maturity (temperature data are
reported in Supplementary Figs. S2, S3 of Zoong Lwe er al,
2020).

In both years, heat stress treatment was initiated when the
last genotype reached anthesis in both treatments in each block.
This was determined by first tagging 10 consecutive plants
within each plot and then tagging each of them again when they
reached anthesis. Genotypes per treatment per block were
considered to have reached anthesis when 50% of the 10 tagged
plants in one of the four plots (four replications) reached
anthesis (Boote, 1962). The first and last genotype to reach
anthesis differed by <7 days in both years. Heat stress treatment
was imposed for 17 days in 2018 and 18 days in 2019 using two
heat tents. Each heat tent was 4.9 m wide, 13.7 m long, and 3.5
m high. Other details regarding the heat tents and the observed
air temperatures inside the heat tents at 65 cm from the soil
surface (plant canopy level) are given in Supplementary Figs.
S1, 82 and S3 in Zoong Lwe er al. (2020). The average daytime
(06:45 to 20:30) temperatures in 2018 during the 17-d
treatment period were 41 C inside the heat tents and 31 C
outside the heat tents, and the temperatures in 2019 during the
18-d treatment period were 38 C inside the heat tents and 28
C outside. Average night-time temperatures during the
treatment period in 2018 were 27 C inside the heat tents and
22 C outside the heat tents, and the night-time temperatures in
2019 were 26 C inside the heat tents and 22 C outside. After
the stress treatment period (17 d in 2018 and 18 d in 2019),
the greenhouse film covering each heat tent was removed so that
all plots remained under ambient temperature until final
harvest at maturity. In 2018, a total of 416 mm of rainfall
occurred during the growing season and 75 mm during the
treatment period. The total rainfall in 2019 was 444 mm during
the growing season and 69 mm during the treatment period.
The rain did not enter the heat tents while covered with the
greenhouse film.

At harvest maturity (growth stage, R8), plants from a 1-m
row length were harvested from each plot in 2018. Harvested
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plants were dried down, and pods were separated using a XH-
5000 Dry and Wet Type Peanut Picking Machinery (Henan
Xuanhua Imp. & Exp. Trading Co., Ltd., Henan, China). In
2019, plants were harvested from a 1-m row length, dried
down, and pods were separated by hand. In both years, ten
undamaged healthy pods per plot were randomly selected and
seeds were manually separated from pods with care to avoid any
physical damage to the seeds. Seeds were air-dried under room
temperature and a single undamaged seed per plot was
randomly selected for lipid extraction (Chamberlin er al,
2011).

Lipid Extraction from Seeds.

Single seeds per plot were used for lipid extraction following the
protocol given by the Kansas Lipidomics Research Center for
Arabidopsis (Arabidopsis thaliana) seeds (KLRC, 2019) with
minor modifications as given below. Each seed was placed in a
50-mL glass tube with a Teflon-lined screwcap (DWK Life
Sciences L.L.C., Millville, NJ, USA) that contained preheated,
(75 C) 3-mL isopropanol with 0.01% butylated hydroxy-
toluene. The glass tubes were maintained at 75 C for 15 min to
deactivate lipid-hydrolyzing enzymes. After that, each glass tube
was cooled to room temperature, and then the seeds were taken
out and ground using liquid nitrogen in a mortar & pestle. The
ground seed was transferred to a fresh 50-mL glass tube to
which 6 mL of chloroform and methanol (1:1), 3 mL of HPLC
grade water, and 3 mL of chloroform were added. After that,
the tubes were kept in a shaker for 2 hr. The tubes were
centrifuged at 1000 rpm for 5 min to obtain separate phases.
After transferring the lower layer (chloroform and lipid) to a
clean glass tube, 3 mL of chloroform was added to the
remaining content. This step was repeated three times, and each
time, the clear lower layer was collected in the same glass tube.
To the clear solution, 3 mL of 1M KCl solution was added and
centrifuged at 1000 rpm for 10 min. The top layer was removed
and discarded, and the same step was repeated by replacing 1 M
KCI with HPLC grade water. The solvent in lipid extract was
evaporated using a N-EVAP 112 nitrogen evaporator
(Organomation Associates, Inc., Berlin, MA, USA). Then, the
50-mL glass tube was filled with Nitrogen gas and stored at -20

C. Before shipping the lipid extract to the Kansas Lipidomics
Research Center for lipid profiling, the lipid extract in the glass
tube was dissolved in 1 mL of chloroform and transferred to a
2-mL clear-glass vial with a Teflon-lined screwcap (DWK Life
Sciences LLC., Millville, NJ, USA). The solvent (chloroform)
was again evaporated from the 2-mL vials using the nitrogen
evaporator and lipid dry weight was determined using a
microbalance (AX26, Mettler Toledo, LLC, Columbus, OH,
USA) that had a detection limit of 2 pg. Then, the vials
containing the lipid extracts were transported to the Kansas
Lipidomics Research Center over two days with dry ice.

Fatty Acid Profiling.

At the Kansas Lipidomics Research Center, lipid extracts were
used to profile fatty acids following the protocol of Christie
(1982). Fifty nanomoles of the internal standard, pentadecanoic
acid (15:0) were added to each sample vial containing about 1
mg of lipid extract. After that, 1 mL of 3 M methanolic
hydrochloric acid (3 moles of hydrochloric acid in 1 L of
methanol solution) was added to each sample, and the samples
were bubbled with nitrogen gas and heated at 78 C for 30 min.
Afterward, 2 mL of water and 2 mL of hexane were added to
each sample. Samples were vortexed and centrifuged to separate
the phases, and then the upper hexane phase was removed and
saved. This extraction was repeated twice, the solvent was
evaporated, and the sample was dissolved in 150 pl of hexane.
The samples were then analyzed on an Agilent 6890N gas
chromatograph (Agilent Technologies, Wilmington, DE) with
a flame ionization detector (FID) which was fitted with a DB-
23 capillary column (60 m x 250 pm x 0.25 pm). A sample
volume of 1 uL was injected in splitless mode. The gas
chromatograph oven temperature was held at 150 C for 1 min
and ramped first to 175 C at the rate of 25 C/min and then to
230 C at the rate of 4 C/min, which was held for 9 min. The
fatty acids were identified by comparison of retention times of
the compounds in the sample with retention times of Supelco
37 component fatty acid methyl ester mix standards [see Table
1 of Sigma-Aldrich/Supelco bulletin 907 (Sigma-Aldrich,
1996) for a list of the 37 component fatty acids).

Table 1: Analysis of variance results on the effects of treatment (ambient temperature and heat stress), genotype (Bailey, Phillips, and
Tifguard in 2018 and Bailey, Phillips, and SPT-06-07 in 2019), and their interaction on fatty acid contents (g per g of lipid dry

weight) of peanut seeds.

Fatty Acids P Values

2018 2019

Treatment Genotype Treatment x Genotype  Treatment Genotype Treatment x Genotype
16:0 0.972 0.654 0.411 0.786 0.009 0.416
18:0 0.644 0.815 0.204 0.603 0.065 0.366
18:1 0.577 0.727 0.542 0.764 0.019 0.233
18:2 0.590 0.801 0.564 0.759 0.001 0.401
18:3 0.252 0.582 0.506 0.444 0.314 0.262
20:0 0.999 0.750 0.276 0.768 0.027 0.299
20:1 0.243 0.912 0.664 0.863 0.008 0.215
22:0 0.304 0.944 0.326 0.792 0.026 0.232
22:1 0.121 0.668 0.369 0.905 0.001 0.233
24:0 0.534 0.933 0.494 0.756 0.010 0.281
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Data Analyses.

Analysis of variance and estimation of least-squares means and
standard errors were carried out using the GLIMMIX
procedure in SAS (Version 9.4, SAS Institute). Treatment and
genotype were fixed effects and year and block were random
effects. Separation of least-squares means was conducted based
on Fisher’s least significant difference (LSD) test (a = 0.05)
using the LSMEANS option in the GLIMMIX procedure.

RESULTS AND DISCUSSION

The major fatty acids in the seeds of the peanut genotypes were
16:0 (11-12% under ambient temperature and heat stress), 18:1
(43-51% under ambient temperature and 41-49% under heat
stress), and 18:2 (30-38% under ambient temperature and 34-
40% under heat stress). Other fatty acids were minor and

constituted less than 2.7% of the total seed fatty acid content
under ambient temperature and less than 2.6% of the total seed
fatty acid content under heat stress. The effects of heat stress
and heat stress-by-genotype interaction were not significant on
seed fatty acid contents in 2018 and 2019 (Table 1). Peanut
genotypes (Bailey, heat-susceptible; SPT-06-07, heat-tolerant;
and Phillips, moderately heat-tolerant) did not demonstrate
significant alterations in the relative percentage of the major
seed fatty acids, 16:0, 18:1, and 18:2 and minor seed fatty acids,
18:0 and 20:0 in both years (Table 2). Tifguard, another
moderately heat-tolerant genotype, demonstrated a decrease in
the relative percentage of 18:0 and 18:1 and an increase in the
relative percentage of 18:2 and 20:1 in 2018 (Table 2).
However, in 2019, Tifguard did not demonstrate significant
alterations in the relative percentage of any seed fatty acid
(Table 2). Future research is warranted to test the anomalous
fatty acid alterations of Tifguard in 2018.

Table 2. Relative percentage of seed fatty acids under ambient temperature and heat stress for the 2018 and 2019 crop seasons.

2018
Fatty acid Genotype AT
16:0 Bailey 10.83+0.35 ab
Phillips 11.1410.31 ab
SPT-06-07 -
Tifguard 11.72+0.31 ab
18:0 Bailey 2.32+0.20 ab
Phillips 2.21+0.17 ab
SPT-06-07 -
Tifguard 2.3610.17 a
18:1 Bailey 49.39+1.63 ab
Phillips 49.94+1.33a
SPT-06-07 -
Tifguard 46.15£1.33 ab
18:2 Bailey 32.87+1.57 b
Phillips 31.92:1.29 b
SPT-06-07 -
Tifguard 34.55+1.29 b
20:0 Bailey 0.9910.06 ab
Phillips 0.96+0.05 ab
SPT-06-07 -
Tifguard 0.95+0.05 ab
20:1 Bailey 0.95+0.18 ¢
Phillips 1.1340.16 bc
SPT-06-07 -
Tifguard 1.1840.16 bc
22:0 Bailey 1.6940.17 ¢
Phillips 1.78£0.14 ¢
SPT-06-07 -
Tifguard 2.06£0.14 bc
24:0 Bailey 0.72£0.07 b
Phillips 0.7720.06 ab
SPT-06-07 -

2019
HT AT HT
10.81+0.31 b 11.99+0.53 a 10.1710.75 a
11.8210.31 a - -
- 10.72+0.53 a 11.17+0.53 a
11.09+0.31 ab 11.02+£0.53 a 10.76x0.58 a
2.13+0.17 ab 2.3410.31 ab 2.06+0.38 abc
2.2+0.17 ab - -
- 2.540.31 a 2.16£0.31 abc
1.840.17 b 1.94+0.31 bc 1.73+0.32 ¢
45.1+1.33 be 45.88+2.5 a 48.53t3.14 a
46.54+1.33 ab - -
= 50.65+2.5 a 45.0742.5 a
42.08+1.33 ¢ 43.07£2.5 a 41.112.6 a
35.47£1.29 b 32.37¢1.96 ¢ 34.08+2.53 bc
33.76£1.29 b - -
- 30.07£1.96 ¢ 36.08+1.96 abc
39.25:1.29 a 37.77£1.96 ab 39.7512.06 a
1.03+0.05 a 1.04+0.08 ab 0.97+0.1 abc
0.99+0.05 a - -
- 1.07+0.08 a 0.94+0.08 abc
0.84+0.05 b 0.9+0.08 bc 0.86+0.08 ¢
1.63+0.16 a 1.65+0.24 ab 1.54+0.28 ab
1.37+0.16 ab - -
- 1.32+0.24 b 1.36+0.24 b
1.521£0.16 a 1.5310.24 ab 1.8£0.25 a
2.6110.14 a 2.77+0.3 a 2.09:0.4 a
2.2310.14 ab - -
- 2.3810.3 a 2.04:0.3 a
2.3:0.14 ab 2.2810.3 a 2.5310.3 a
0.94+0.06 a 1.2810.19 a 1.05+0.23 a
0.86+0.06 ab - -
- 1.01+0.19 a 0.94+0.19 a
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Table 2. Relative percentage of seed fatty acids under ambient temperature and heat stress for the 2018 and 2019 crop seasons.

2018
Fatty acid Genotype AT
Tifguard 0.85+0.06 ab

2019
HT AT HT
0.91£0.06 ab 1.1540.19 a 1.25#0.2 a

AT - ambient temperature. HT - heat stress. Values shown are least-squares means + standard errors. Least-squares means with different
letters are significantly different according to the Fisher’s least significant difference (LSD) test at o = 0.05. Note 18:3 and 22:1 fatty
acids are omitted as these fatty acids never accounted for more than 0.5% of the total. Genotype SPT-06-07 was only grown in 2019.
Due to seed unavailability, Phillips was not evaluated for seed fatty acid content in 2019.

In this study, heat treatment was imposed for a short
duration (17 d in 2018 and 18 d in 2019) at the beginning of
the flowering stage. After that, all plants were maintained under
ambient temperature conditions. This means that there was no
heat treatment during the seed filling stage. Our results suggest
that a short duration of heat stress at the beginning of the
flowering stage will not affect oil quality, which is largely
influenced by the content of the major seed fatty acids, 18:1
(oleic), 18:2 (linoleic), and 16:0 (palmitic). Instead, oil quality
will be more affected if stress occurs during the seed
filling/development stage as reported earlier (Sehgal et al.,
2018). It should be noted that the present study did not
evaluate any ‘high-oleic’ peanut varieties, and it would be worth
confirming the present results on such varieties.

Our results are supported by prior research on oilseed
crops (Dornbos and Mullen, 1992; Reddy er al, 2003;
Newman er al, 2005; Onemli, 2012; Nguyen er al, 2016;
Sehgal eral, 2018). For example, Onemli (2012) and Newman
et al (2005) found that high temperatures during seed
development alter seed fatty acid composition and nutritive
value of peanut. On the other hand, drought stress early or late
in the growing season had little or no effect on seed oil
composition in peanut (Reddy er a/, 2003). The alteration in
the seed fatty acid composition under environmental stresses is
believed to be a result of the altered activity of enzymes involved
in fatty acid biosynthesis, desaturation, and transport
(Bouchereau er al,, 1996; Flagella er al, 2002; Nguyen et al,

2016). For example, oleate desaturase that converts oleic acid
(18:1) to linoleic acid (18:2) and linoleate desaturase that
converts linoleic acid (18:2) to linolenic acid (18:3) are largely
heat-sensitive in most oilseed crops (Esteban er al, 2004;
Rolletschek er al, 2007; Narayanan et al, 2020; Zoong Lwe er
al., 2020). The altered activity of oleate desaturase and/or
linoleate desaturase can modify the ratio of oleic acid to
linolenic acid in oil and thus, affect seed quality. However,
based on our results, it appears that peanut plants were able to
regain the normal activity of these enzymes by the time of seed
filling although they were exposed to heat stress for a short
duration at the beginning of flowering.

We recorded pod yield (pod weight m?) data in 2018 and
found that all genotypes demonstrated a decrease in pod yield
due to exposure to heat stress (Fig. 1). Interestingly, in our
previous research, we found that genotypes Phillips and
Tifguard demonstrated decreases in pod number when they
were exposed to heat stress for the same duration (2.5 weeks) at
the beginning of the flowering stage (Zoong Lwe et al, 2020.
Pod number data were collected from the same experimental
plots used for the present study). This may be due to impaired
pod-set as heat stress was imposed during flowering when plants
set pods (because pod-set occurs when pollen fertilizes the ovule
in a flower). Thus, it should be noted that a short duration of
heat stress during the early reproductive stage can still affect
yield (as it can reduce seed numbers) even though it may not

affect seed quality.

600
[ Bailey-AT =3 Phillips-AT = Tifguard-AT
B Bailey-HT = Phillips-HT = Tifguard-HT
' 400 a
o a
s T
e b
sy T
B3 200 c
o c c
0 - .
Treatments

Fig. 1. Pod yield of peanut genotypes Bailey, Phillips, and Tifguard under ambient temperature (AT) and heat stress (HT)
conditions in 2018. Values shown are least-squares means. Error bars represent standard errors. Least-squares means with
different letters are significantly different according to the Fisher’s least significant difference (LSD) test at a = 0.05. Ambient
temperature (AT) was 31/22 C (average day/night temperatures during the 17-d treatment period); Heat stress (HT) was

41/27 C. Pod yield was not measured in 2019.
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Though the heat stress-by-genotype interaction effect was
not significant on seed fatty acid composition in both years, the
main effect of genotype was significant on the same parameter
in 2019. In 2018, the genotypes sampled were Bailey, Phillips,
and Tifguard. While Bailey and Tifguard were also sampled in
2019, Phillips was not evaluated for seed fatty acid content in
2019 due to seed unavailability. Instead, genotype SPT-06-07,
which was only grown in 2019 was evaluated for seed fatty acid
composition.

The present study only evaluates whether short periods (a
couple of weeks) of heat stress that occurred during the
beginning of the flowering stage will affect seed fatty acid
composition. Since the seeds that we analyzed for the fatty acid
composition may or may not have been set and developed
during the heat stress treatment, our conclusions are not specific
to the effect of heat stress that occurs during the seed
development stage.

Single seeds were used in the present study to measure fatty
acid composition. As peanuts mature, oleic acid content
increases and linoleic acid content decreases in seeds, which
suggests that seed maturity affects fatty acid composition
(Pattee et al, 1974; Klevorn et al, 2016; Davis et al., 2017). It
should be noted that the variation in seed maturity is not
accounted for in the present study. However, the random
selection of a seed from each of the four plots for each genotype
in each temperature treatment for two years stll presents
unbiased data for fair comparisons. Furthermore, the dry
weight of seeds did not differ among samples (individual seeds
representing  different treatment-by-genotype-by-replication
combinations) (P>0.05) in both years, which might be an
indication that the seeds used for fatty acid profiling might be
of more or less similar maturity.

CONCLUSIONS

The present study evaluated peanut genotypes, Bailey (heat-
susceptible), SPT-06-07 (heat-tolerant), Tifguard, and Phillips
(moderately heat-tolerant) for the effect of a short-duration (2.5
weeks) heat stress at the beginning of the flowering stage on seed
fatty acid composition in a two-year field trial. The results based
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