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Effects of High Temperature Stress on Ear and Grain Morphology of

Summer Maize during Jointing to Big Trumpet Stage
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(Luohe Academy of Agricultural Sciences, Luohe 462300, China)

Abstract: Eleven maize hybrids, including Luoyu 16, were analyzed by simulating high temperature environ-
ment in intelligent greenhouse during jointing to big trumpet stage. The analysis of ear length, ear diameter, grain
volume(grain length, grain width and grain thickness),ear grain volume(grain width around ear and ear row grain
thickness) and grain weight per ear was carried out to comprehensively evaluate the high temperature tolerance of
summer maize hybrids during jointing to big trumpet stage. The results showed that the ear development of summer
maize was hindered, the ear length and the grain length became shorter, the ear diameter became thinner, the row
grain thickness, the grain width around the ear and the grain volume became smaller, and grain weight per ear de-
creased under the high temperature stress during jointing to big trumpet stage. According to the subordinate func-
tion value of high temperature tolerance coefficient by ear index(ear length and ear diameter) and ear grain volume
index(grain length, grain width around ear and ear row grain thickness), the high temperature tolerance ability of the
tested varieties during jointing to big trumpet stage in order of strength to weakness were Luoyu 16, Luoyul97, Luyu-
an 9, Zhengdan958, Luoyul72, Luoyu 18, Luoyu 19, Luoyul86, Xianyu335, Luoyul71 and Luoyul82.
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Table 1  Effect of high temperature on ear length and ear diameter during jointing to big trumpet stage
K Earlength ML Ear diameter
A Hr cK i 4536 5 (%) Hr CK i 4536 5 (%)
Variety Mean Ccv Mean (4% Heat resistance Mean Ccv Mean (4% Heat resistance
em %) (em) (%) coelficient em %) (m) (%) coofficient
RE 16 15.50 bed 1.29 1557 ¢ 1.96 99.60 4.47 ab 1.29 4.63 ab 1.25 96.42
EE171 16.10 abc 2.48 17.50 a 2.49 92.07 3.93 de 3.88 4.40 be 0.00 89.39
HEE172 1523 cd 2.01 15.80 ¢ 1.67 96.43 3.97 de 291 4.20 cd 4.12 94.52
RE18 16.27 ab 2.16 16.87 ab 1.37 96.47 4.23 bed 1.36 4.50 abe 3.85 94.15
R E 182 12.57f 4.66 16.17 be 1.89 71.79 3.67e¢ 1.57 4.03d 2.86 90.93
%E 186 16.60 a 2.41 17.83 a 2.33 93.15 4.20 bed 2.38 4.50 abe 0.00 93.33
BRE19 16.20 abe 1.63 17.83 a 2.12 90.86 4.43 abe 1.30 4.70 ab 3.69 94.42
BE 197 14.93 de 1.39 16.10 be 2.85 92.80 4.67 a 2.47 4.83a 2.39 96.57
LRE 95 14.00 e 2.58 1540 ¢ 1.72 90.94 4.47 ab 2.59 4.63 ab 2.49 96.42
SEE 335 14.13 e 2.16 17.73 a 1.42 79.73 4.13 cd 1.40 4.43 be 2.60 93.26
HE.958 15.23 cd 1.00 1587 ¢ 1.93 96.03 4.30 be 4.03 4.53 abe 1.27 94.90
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Table 2 Effect of high temperature on grain length during jointing to big trumpet stage

o HT CK i 5 1 2R £ (%)
Variety Mean(cm) CV(%) Mean(cm) CV(%) Heatresitance
coefficient
ZE16 0.92 abed 3.15 0.95 cde 0.00 96.49
BT 171 0.85 de 5.88 1.03 abe 2.79 82.38
B 172 0.87 cde 3.33 0.93 de 3.09 92.88
BE18 0.90 bede 0.00 0.98 abcde 2.94 91.58
182 0.82e 3.53 0.92e¢ 3.15 89.18
2T 186 0.98 ab 2.94 1.05 ab 0.00 93.65
EE19 0.90 bede 0.00 0.93 de 6.19 96.67
EE 197 1.00 a 0.00 1.07 a 2.71 93.80
LRI 0.95 abc 0.00 1.02 abed 2.84 93.49
JE1i 335 0.90 bede 0.00 1.02 abed 2.84 88.57
* #1958 0.92 abed 6.30 0.97 bede 2.99 95.00
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Table 3  Effect of high temperature on grain width index during jointing to big trumpet stage

Fi%  Grain width FEERITE  Grain width around ear

ih i Hr CK i 9 R A (%) HT CK i 9 R A (%)

Variety Mean CvV Mean CV Heat resistance Mean CvV Mean CV Heat resistance
em %) (m) (%) coofficient em %) (m) (%) coofficient
BEE16  0.80he 1.41 0.83 b 1.57 96.41 11.15 ab 141 11.57ab 1.57 96.41
BEL7 077 be 562  076bc  0.86 101.60 9.68 of 338  1057cde  0.86 91.57
BEEI72 077 be 602  077bc 448 100.04 9.74def 279 1026de  4.42 94.98
EE18  083abe  7.02  0.83b 4.81 99.97 1047 bede 173 11.04abed  4.10 94.87
BEEI82  075¢ 1.75 0.74 be 5.77 101.55 8.95f 1.75 9.79 e 3.34 91.49
EFE18  08labc 347  0.82b 0.00 99.54 1030 bede 562  1146abc  0.00 89.88
EE19  092a 163  094a 5.76 98.86 11.09 ab 163 11.83a 3.07 93.88
EE197  091a 568  077bc 512 118.06 11.51a 315 11.83a 2.76 97.36
G795 0.87ab 555  074bc  5.00 117.92 11.04abe 328 1136abe  2.88 97.25
2335 085abe 179 0.70c¢ 4.84 120.84 10.15¢cde 179 10.73bed  3.05 94.67
#9588  0.80 bhe 554 0.80b 0.81 99.90 10.62abed 341  1120abec  0.81 94.88
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Table 4  Effect of high temperature on grain thickness index during jointing to big trumpet stage

HiJE  Grain thickness HRMK  Effective ear length

i R Hr CK it 5 R (%) Hr K it 5 2R (%)

Variety Mean cv Mean cv  Heatresistance  pean cv Mean cv  Heatresistance
em %) (m) (%) coofficient em %) (m) (%) coofficient
BRE16 0.48 abe 2.31 0.48 b 2.58 99.33 15.23 ab 1.37 15.50 def 1.29 98.29
BmE171 0.53 a 4.77 0.55a 5.05 96.52 14.70 be 2.45 16.90 ab 1.57 87.02
RE 172 0.47 be 1.34 0.47b 5.19 100.99 13.87 de 1.1 15.13 ef 1.01 91.64
RE 18 045 ¢ 2.33 0.46 b 3.25 96.03 15.17b 0.76 16.10 cd 1.24 94.21
R 182 0.47 be 2.89 0.46 b 3.06 101.70 1117 ¢ 3.14 14.87f 1.40 75.14
R E 186 045 ¢ 2.83 0.48 b 2.27 94.89 15.13 b 1.01 16.43 be 1.86 92.11
BmEL9 0.52 ab 4.08 0.48b 2.63 108.53 15.87 a 0.96 17.53 a 0.87 90.50
HmE197 0.52 ab 4.01 0.47b 3.10 112.26 14.93 be 1.39 16.10 cd 2.85 92.80
H595 0.49 abe 6.06 0.46 b 8.91 107.32 13.60 e 1.27 15.13 ef 1.38 89.88
HEE 335 0.48 abc 4.19 047b 1.35 102.45 12.83 1.62 16.47 be 1.53 77.95
FBEA958 0.51 ab 2.76 0.48 b 1.21 105.99 14.43 cd 1.44 15.87 cde 1.93 90.97

224 RFERAANTHZH BN TAMRBRIEIRG RSN BRRBE AN, i RSN T
EAC) 100% , 5~ R A TR e it 22 K> ROk (A B ol 5%
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Table 5 Effect of high temperature on grain volume index during jointing to big trumpet stage

FHRUAB Grain volume HRLABL  Grain volume of ear

fir Hr K i 55 2% (%) Hr CK i 55 2% (%)

Variety Mean cv Mean cv  Heatresistance  pean cv Mean cv  Heatresistance
) @) em) () cocfficient em) @) em) () cocfficient
BE16  035de 140  038cde 185 92.33 155.69ah 442 17030c  2.02 91.47
BEI7T1 034de 349 043a 6.67 80.59 12099cd 739 184.54abc  0.52 65.57
BEI72 032ef 174 034ef 395 93.75 117064 647 14507d  8.18 80.99
BEI18  033de 886  038cd 237 87.91 142.88b 250 174.87be  5.97 81.86
BE182  029f 326 031f 2.36 91.82 81.57¢ 3.3 13338d  5.17 61.20
BE186  036d 406  04labe 227 88.46 15341ab 802 197.76ab  1.86 77.67
BRE19 0.44 ab 257 042ab 2.85 103.48 15844 ab 245 193.71abc  8.68 82.21
BE197  048a 245  038bed 229 124.04 171.88a  1.80 202.98a 155 84.69
GF9%  041be 071 035def 632 118.01 14269b 408 17481be  5.67 81.80
JEE3Z5 037ed 594 034ef  3.04 109.71 117.24d 043 179.55abc  3.24 65.34

FBE958 0.37 cd 3.43 0.37 cde 3.6 100.34 140.72bec 931 171.78 ¢ 3.90 82.16
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Table 6  Effect of high temperature on grain weight per ear during jointing to big trumpet stage

. HT ek i 5 %)
fn B .
. Mean % Mean % Heat resistance
Variety .
(®) (%) () (%) coefficient
BmE16 126.63 a 1.80 131.43 def 1.50 96.35
BE171 100.79 d 2.33 150.61 ab 5.01 67.05
BE 17 105.29 ed 4.28 139.74 bed 0.86 75.35
EE 18 102.13 d 1.49 135.13 cde 2.64 75.63
EE 182 91.72 ¢ 2.67 137.96 cde 2.80 66.52
2 186 116.12 b 1.78 157.88 a 2.81 73.57
HEL9 108.59 bed 1.41 145.18 be 5.74 74.98
RE 197 116.06 b 5.16 127.07 ef 1.80 91.34
LRI 95 108.64 bed 1.73 12093 f 1.70 89.86
SEE 335 110.87 be 1.01 150.93 ab 2.05 73.47
FREA958 104.15 ed 1.52 122.13 f 1.56 85.30
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Fig.2  Membership function values of high temperature tolerance coefficient of ear index and ear grain volume index
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