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Effects of Post—anthesis High Temperature on Photosynthetic
Characteristics, Differentially Expressed Genes and

Key Pathways in Maize Leaves
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(1. College of Agronomy, Anhui Science and Technology University, Fengyang 233100;
2. Bureau of Agriculture and Rural Affairs of Shitai County, Shitai 245100, China)

Abstract: This study investigates the effects of post—anther high temperature stress on the photosynthetic char-
acteristics, differential expression gene changes, and yield factors of maize. Using Zhengdan58, Anke985 and Long-
ping206 as materials, photosynthesis and chlorophyll fluorescence parameters, grain yield and transcriptome se-
quencing of ear position leaves were determined after 35 days of high temperature treatment. The results showed
that high temperature stress decreased maize yield, net photosynthetic rate(P,), transpiration rate(E), maximum pho-
tochemical efficiency(F./F.), photoquantum yield(®PS II'), photochemical quenching coefficient(qP), increased non—
photochemical quenching coefficient(qN) and alopecia length. Compared with normal temperature control, 4 281 dif-
ferentially expressed genes were obtained from two treatments three varieties after thermal stress. Post— anthesis
high temperature stress had significant effects on the photosynthesis, cell metabolism and plastid membrane of
maize, which was not conducive to the storage, transport and formation of carbohydrates.

Key words: Maize; High temperature after anthesis; Photosynthetic characteristic; Transcriptome analysis;
Yield
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Fig.2 Effect of post—anthesis high temperature on photosynthetic parameters of maize leaves
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Table 1~ Correlation analysis of yield, yield components and photosynthetic pharacteristics under high temperature stress
PR E  Yield component index
PiRE R Plie 31
Photosynthetic related index [ R TR
Yield Grains per row 1 000-grain weight
HOLA AR 0.69 0.64 0.1
ZRM A 0.82* 0.78% 0.36
SIS IS SIE 0.76* 0.80% 0.49
S A S 0.76* 0.80* 0.81%
PRI SUTES 0987 0.94+ 0.65
AR R L -0.79% -0.89%* -0.84%

T 7 RORAE0.05 K L EAN R ; 0" R 12 0.01 K-F BB AR

Note:: * indicates a significant correlation at the 0.05 level; ** indicates a extremely significant correlation at the 0.01 level.
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Table 2 Sample QC data statistics

wh i 4 2 FEAKLH (1) BAEEMDb)  CPFEFSIKE (D) AT Q20 BT Q30
Variety Treatment Total reads Total bases count Average read (%) (%)
count length Q20 bases ratio Q30 bases ratio

ZD958 CK 41981 699 5856 700 000 139.43 98.57 94.96

HT 40 216 052 5676 700 000 141.17 98.57 94.97
AK985 CK 42 434 030 5927 698 381 139.70 98.53 94.84

HT 43077972 6065 916 638 140.79 98.51 94.84
LP206 CK 40 841 350 5676 366 092 139.05 98.62 95.12

HT 42 588 513 5916 405 065 138.97 98.55 94.89
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Table 3 KEGG enrichment of the differential expressed genes

ik Bl 3 S B N E A b B P (GO IS B S N (|
Comparison Name of channel enrichment Generatio  Up-regulated  Down-regulated
combination genes genes
HT958vsCK958  Photosynthesis — antenna proteins JG A /E - KRR 1 20/926 0 20
HT985vsCK985  Photosynthesis — antenna proteins YA - R & 11 21/951 0 21
HT206vsCK206  Photosynthesis — antenna proteins S A /E - R H 1 22/1 004 0 22
HT958vsCK958 Photosynthesis Y& A 1EH 13/926 1 12
HT985vsCK985 Photosynthesis Y& 1E 13/951 2 11
HT206vsCK206 Photosynthesis Y& A1 H 24/1 004 3 21
HT958vsCK958  Amino sugar and nucleotide sugar metabolism Z3EHEAZ I ML 34/926 20 14
HT985vsCK985 Amino sugar and nucleotide sugar metabolism ZIEFFAZ TS 32/951 19 13
HT206vsCK206  Amino sugar and nucleotide sugar metabolism Z 5 AL MG 42/1 004 26 16
HT958vsCK958  Lysine degradation #5142 [ it 12/926 5 7
HT206vsCK206 Lysine degradation i Z 2[4 i 16/1 004 6 10
HT958vsCK958  Carbohydrate digestion and absorption B /K A4 I AL A i 7/926 1 6
HT985vsCK985  Carbohydrate digestion and absorption /K k2457 A6 g i 9/951 2 7
HT206vsCK206  Carbohydrate digestion and absorption B /K A4 1T AL AN i 9/1 004 2 7
HT958vsCK958 Phenylpropanoid biosynthesis A N &2 A )5 bl 38/926 20 18
HT985vsCK985  Phenylpropanoid biosynthesis P28 915 i 38/951 23 15
HT206vsCK206  Phenylpropanoid biosynthesis #& P BE A= 4 A Al 43/1 004 19 24
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