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Effects of low temperature during grain filling stage on
photosynthetic characteristics and yield of summer maize

WANG Ruo-nan, REN Wei, LI Ye-bei, ZHANG Ping, CHEN Lu-jie, TAO Hong-bin, WANG Pu”*
(College of Agriculture and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract A field experiment was conducted in order to analysis the impacts of low-temperature during grain filling
stage on photosynthetic characteristics.dry matter translocation and yield of summer maize. The experiment was set up
at Shangzhuang Experimental Station of China Agricultural University (Beijing) in 2013. Three sowing dates were
arranged with randomized block design:June 15 (CK) ,June 25,and July 5 with 3 replicates. Leaf area index,dry matter
accumulation,net photosynthesis rate, SPAD values, Fv/Fm, and grain yield were measured. The results showed:
Delayed sowing date (June 25 and July 5) caused low temperature stress to maize during grain filling stage and sowing
on July 5 significantly limited maize growth;Photosynthesis, dry matter accumulation and translocation,crop growth rate
of delayed sowing treatments were all significantly decreased compared with CK. Among yield components, total
amount of grains were similar across treatments. while thousand-grain weight of delayed sowing treatments were
significantly less than CK. Hence, grain yield reduced by 17% and 31% of maize sowed on June 25 and July 5
respectively compared to CK. Therefore, selection of proper sowing date of summer maize would reduce the risk of low-
temperature during the late filling period of maize,and improve maize resistance to cold stress and yield production.

Keywords summer maize; grain filling stage; low-temperature; photosynthetic characteristics; dry matter
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Table 1 Comparison of the value of sunshine and temperature under different
sowing date in different regions of summer maize
\ § FRHARME/CC -« D
) e K B30 B 1l /d H - #3/°C o
Effective accumulated
Sowing date Growth stage Days Daily mean temperature
temperature
A4~ nt 22 1 58 26.8 974
6 H 15 H
22~k 22 )5 25 d 25 26. 4 410
June 15
22 J5 25 d~mk 225 55 d 30 20.0 300
5 0 4] ~ ik 22 19 57 27.4 992
6 A 25H
22 )~ 22 )5 25 d 25 23.8 345
June 25
M2z )5 25 d~m %25 55 d 30 18.5 254
5 Rl ~ it 22 1] 55 27.4 957
7THS5H
22 )~k 22 5 25 d 25 22.1 303
July 15
225 25 d~nk 22 )5 55 d 30 16.0 179
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Table 2 Analysis of total sunshine hours,daily mean temperature, effective accumulated
temperature and yield during silking stage to 55 days after silking
" , AR
24 H - i 1 , " B
Effective accumulated
Parameter Daily mean temperature Yield
temperature
H 5 #4)i& BF Daily mean temperature 1
A 3R Effective accumulated temperature 1.000* 1
7= & Yield 0.997" 0.996 1

e owx FRM N B (P<C0.01), * FRM MR ZE(P<0.05),

Note: ** means highly significant correlation(P<Z0. 01), ¥ means significant correlation( P<C0. 05).
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Fig. 1 Effects of low-temperature during grain filling

stage on LAl in summer maize
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Fig.2 Effects of low-temperature during grain filling

stage on LAD in summer maize
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Table 3 Effects of low-temperature during grain filling stage on photosynthetic parameters in summer maize
ERNES %0 X SRE SR HFEAIOR/ (pmol/(m” » s)) e ERIL
Growth stage Sowing date SPAD Pn Fv/Fm
6 H15 H 57.7 a 30.1 a 0.799 a
I 22 1)
6 H 25 H 57.0 a 29.6 a 0.781 a
Silking stage
7THSH 54.4 b 29.2 a 0.785 a
6 15 H 55.3 a 28.3 a 0.779 a
k225 30 d
6 H 25 H 52.5b 26.0 ab 0.726 ab
30 days after silking
THSH 49.4 ¢ 22.6 b 0.671 b

- AR SR R AR R B R 7E 0. 05 KF BT 2% 5%

THM.

Note: Values followed by same letters in each column are not significantly different at 0. 05 level according to Duncan

Test. The same as in the following tables.
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Fig. 3 Effects of low-temperature during grain filling stage on dry matter

accumulation (a) and crop growth rate (b) in summer maize
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Table 4 Effects of low-temperature during grain filling stage on the transfer ratio and

grain contribution ratio of summer maize organ

M H Leaf 258 Stem+ Sheath £ M Husk
#5101 B B B B B B
Sowng | TEIL/E HER/% TURK/Y% SEER/e BOER/% TRK/N SGEA/g FOER/% TORK/K
date Amount of Transfer Contribution Amount of Transfer Contribution Amount of Transfer Contribution
transfer ratio ratio transfer ratio ratio transfer ratio ratio

6 H 15 H 2.12 a 4.9 a 1.4 a 11.1 a 13.0 a 7.4 a 4.20 a 28.5 a 2.8 a
June 15
6 A4 25 H 1.76 b 4.4 a 1.2 a 5.0b 6.7b 3.5b 3.64 a 23.1b 2.6 a
June 25
7HS5H 0.66 ¢ 1.9b 0.6 b 1.2 ¢ 1.8 ¢ 1.1¢ 1.18 b 10.5 ¢ 1.1b
July 5
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AR S BT R S (B2 3 B 41 =2 1] Y B A7 T
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R TR R 6 ] 15 HR Iy 2 T e gk &
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Table 5 Effects of low-temperature during grain {illing stage on yield components and harvest index of summer maize
HEE/ TR R/ WAL/ Y% ERVATTE Y=Y & TR /g Py -
5 .
HEM (F#/hm*) Chz /8D Double ChL/m*) Thousand ) "
. ) ) (kg/hm*) Harvest
Sowing date Spike Grain number spike Total grain number kernels
Yield index
numbers per spike rate per unit area weight
6 A 15 H June 15 66 120 b 481 a 0.4 b 3179 a 320 a 9735 a 0.49 a
6 H 25 H June 25 66 120 b 457 a 0.4 b 3020 a 279 b 8 040 b 0.42 b
7H 5 H July 5 75 285 a 405 b 14.0 a 3048 a 229 ¢ 6 705 ¢ 0.41 b
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