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Abstract ;. High temperatures ( HT) over 30°C occur frequently during the wheat grain filling season in China, and have
become an important limiting factor of wheat quality. To evaluate the impact of post-anthesis HT exposure on the amino acid
content and composition of wheat grains, two winter wheat cultivars of different gluten strengths, Zhengmai366 (a high-
gluten-strength cultivar) and Luohan2 (a medium-gluten-strength cultivar) , were investigated via a pot-culture experiment
conducted at the experimental farm of Henan Agricultural University in Zhengzhou, China (113°35" E, 34°51' N). The
experiment was performed using a split-plot design with two developmental stages and two durations of HT treatment. The

plants were exposed to HT (38°C ) in a climate-controlled greenhouse from 11:00 to 16:00 at 5 days post-anthesis ( DPA) ,

HETE AT (Fll ) BHIF L 5T (201203033, 201203031 ) 5 1] 3 4 BUAR Al 7 Ml £ A 7 5 ($2010-01- GO7) 3 [ 5 B4 52 F ol i H
(2013BAD07B07)

W #s B H#A:2015-05-20; W £& H i B #8 : 2015-00- 00

# WM iHA/EH Corresponding author. E-mail ; xmzxwang@ 163.com

http ://www.ecologica.cn



2 S % 36 &

for 2 d and 4 d, and at 15 DPA for 2 d and 4 d. The control (CK) plants were treated at 28°C in a different greenhouse.
After the completion of treatment, the plants were returned to field conditions. The results were as follows: (1) post-
anthesis HT significantly increased the lysine, essential amino acids ( EAAs), non-essential amino acids (NAAs), and
total amino acids ( TAAs) content of the grains, whereas the EAA/TAA ratio and amino acid accumulation per kernel
declined in both wheat cultivars. High temperatures had a stronger impact on the amino acid content of Luohan2 grains than
on those of Zhengmai366. (2) The impact of HT on the amino acid content of grains was greater when HT was applied at an
early stage of grain development (5 DPA) than when the treatment was applied at an intermediate stage of grain-filling (15
DPA). However, with respect to the amino acid accumulation per kernel, the effect of HT exposure at the intermediate
stage (15 DPA) was greater than when the treatment was applied at the early grain-filling stage (5 DPA). (3) The amino
acid content of the grains of the two wheat cultivars responded differently to different durations of HT treatment. The lysine,
EAA, NAA, and TAA contents of the grains of Luohan2 significantly increased with prolonged exposure to HT. However,
the lysine, EAA, NAA, and TAA contents of Zhengmai366 grains exhibited an initial decline after 2 d of HT, and then
showed a significant increase after 4 d of HT. (4) The effects of the developmental stage and duration of HT exposure on the
amino acid content of wheat grains differed between the two cultivars. The EAA/TAA ratio of both cultivars was strongly
influenced by HT stage. With respect to amino acid content, Zhengmai366 exhibited greater sensitivity to HT duration,
whereas Luohan2 exhibited a similar sensitivity to the different stages and durations of HT treatment. (5) Developmental
stage and the duration of HT exposure interacted significantly to affect amino acid accumulation. During the early grain-
filling stage (5 DPA), 4 d of HT exposure resulted in the lowest amino acid accumulation per kernel, whereas 2 d of
treatment at the mid-grain-filling stage (15 DPA) induced the lowest amino acid accumulation per kernel, in both cultivars.
In conclusion, the influence of HT stress on the content and composition of amino acids in wheat grains during the early and
mid-grain-filling stages depended not only on genotype, but also on the developmental stage at which the treatment was

applied, and the duration of the exposure.
Key Words: wheat; grain filling; high temperatures; amino acid
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Table 1 Effects of post-anthesis high temperature stages on amino acid content in grains of two wheat cultivars

sl o i I B LIERT Wity B R R IR EAA/TAA
Cultivar Stage Lys/(mg/g) EAA/(mg/g) NAA/(mg/g) TAA/(mg/g) /%
¥R 366 CK 4.50+0a 47.60£0.1a 107.70=0.1a 155.30+0a 30.65+0.1a
Zhengmai366 S, 4.83x0.3a 53.45+6.1a 125.05£16.0a  178.50£22.12a 29.97+0.3b
S, 4.38+0.2a 46.68+3.4a 106.90+8.4a 153.55+11.82a 30.410.1a
w25 CK 4.20£0.1b 42.95£0.1b 93.15£0.2b 136.10£0.3b 31.56+0a
Luohan2 S, 4.58+0.1a 49.13£1.1a 111.95+3.5a 161.05+4.6a 30.50+0.2b
S, 4.50+0.2ab 45.50+3.3ab 99.83+9.6ab 145.32£13.0ab 31.34+0.5a

Bt AN IR e TR SR B[R] (2d R0 4d) (9 P35 (B bR 22 5 CK . X JEAL 3 (28°C ), S, - AEJG 5 K (38°C) b3, S, . )5 15 R (38°C) 4b
1, EAA ; essential amino acid, NAA ;non-essential amino acid, TAA :total amino acid; [f31] P20 5 A #H R 7Bk B R 22 5 R385 5% i F K
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Table 2 Effects of post-anthesis high temperature duration on amino acid content in grains of two wheat cultivars

i i R 2 e ] AR W H IR AR TF IR ME SRR EAA/TAA
Cultivar Duration Lys / (mg/g)  FAA/ (mg/g) NAA/ (mg/g) TAA/ (mg/g) /%
B 366 CK 4.50+0.1ab 47.60+0.1ab 107.70+0.1a 155.30+0.1ab 30.65+0.1a
Zhengmai366 D, 4.28+0.1b 45.98+2.5h 105.53+6.6a 151.50+9.1b 30.36+0.2ab
D, 4.93+0.5a 54.15+5.4a 126.40+14.6a  180.55220.0a 30.02+0.3h
wR2E CK 4.20+0.1¢ 42.95+0.1b 93.15+0.2b 136.10+0.3b 31.56+0a
Luohan2 D, 4.4+0.1b 45.38+3.2ab 100.28+10.1ab  145.63=13.3ab 31.20+0.6a
D, 4.7%0.1a 49.25+1.0a 111.50+4.0a 160.75+4.9a 30.64+0.3a

A AN R = IR A B B (FE)5 Sd A 15d) AT S{E +FR eI 22 5 CK . X BRAR B (28°C ) , D« SR (38°C ) A F 2 K\ D, « iR (38°C ) A 4 K5
EAA . U5 K% essential amino acid;NAA;ﬂE%\%ﬁE@ﬁ non—essential amino acid; TAA ; B % LR total amino acid; [ % P9 5 A6 A ] 2B 1
TR FARIBH] 5% i K-
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Table 3 Variance analysis on amino acid content in grains of two wheat cultivars
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Fig.2 Interaction effects of high temperatures stages and duration on amino acid accumulation in per kernel of two wheat cultivars
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