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Effects of exogenous abscisic acid on the filling
characteristics in different dehydrated maize types
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Abstract To clarify the effects of exogenous ABA on kernel filling and dehydration processes in maize inbred
lines with different dehydration types, the fast dehydration type ‘E8501’ and slow dehydration type ‘PHN73’
were taken as study materials, they foliar-sprayed with 0.5 mmol/L ABA for three consecutive days after

pollination, with water spray as the control (the two inbred lines are designated as CKg and CKg, respectively).
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Kernels were sampled at day 10, 17, 24, 31, 38, 45, 52, 59 and 66 after pollination (DAP). The kernel dry
weight, moisture content, ABA and GA; contents, soluble sugars, total starch and activities of starch-synthesis
enzymes were determined. The results show that: Two ABA peaks were observed during kernel development
after ABA treatment, the first peak in ‘E8501” occurred at day 31 after pollination (31DAP,the same below),
with ABA content, increased by 16. 4% (P<0.05) compared with CKg, and the first peak in ‘PHN73’ occurred
at 24DAP, with ABA content increased by 15. 2% compared with CK,. The second peak of the two inbred lines
both occurred at 52DAP, with ABA contents increased by 15. 0% (P<0.05) and 13.6% (P<0.05) compared
with CK¢ and CK,, respectively. The content of GA; declined during kernel filling, compared with CK¢, and that
in “‘E8501° showed reductions of 36. 2% from 31 to 45DAP and 30. 9% from 52 to 66DAP, whereas ‘PHN73’
exhibited of 20. 0% and 29. 5% decrease relative to CK.. At 38DAP, ABA-treated ‘E8501° and ‘PHN73’ kernels
showed increases in dry weight of 13. 7% and 17. 2%, compared with CK¢ and CKp, respectively, and the grain
moisture content decreased as dry weight increased. At 31DAP, the contents of sucrose, glucose and fructose
in ‘E8501” increased by 49. 2% (P<0.05), 23. 7% (P<0.05) and 38. 4% (P<0.05) relative to CKg, respectively,
whereas those in ‘PHN73’ increased by 29. 2% (P<0.05), 21.2 % (P<0.05) and 6. 7% (P<0.05) compared
with CKe. The period from 31 to 45DAP was the rapid starch accumulation stage, the total starch of ‘E8501’ was
6.6 %, 7.8% and 13. 7% higher than CK; at 31, 38 and 45DAP, respectively, and the total starch of ‘PHN73’
exceeded CKp by 14.5%, 10.3% and 11. 3% at the same developing stages. The activities of ADP-glucose
pyrophosphorylase (AGPase), soluble starch synthase (SSS), granule-bound starch synthase (GBSS) and
starch branching enzyme (SBE) in the kernels of both inbred lines increased at 10DAP, reached peak at 17-
24DAP and declined sharply thereafter. At 24DAP, AGPase activities in the kernel of ‘E8501”and ‘PHN73’
increased by 11.9%(P<0.05) and 7. 0% (P<0.05) relative to CKg and CK,, respectively. SBE activities at 24DAP
was 13.6% (P<0.05) and 26. 7% (P<0.05) higher than the respective control CK; and CK;. In summary,
exogenous ABA treatment can significantly increase kernel ABA content and decrease reduce GA; content in
maize kernels, elevated grain soluble sugar content and starch-synthesizing enzyme activities, and promote
grain dry weight and starch accumulation, thereby accelerating kernel the dehydration and maturation of the
two maize inbred lines.

Keywords abscisic acid (ABA); dehydration type; grain filling; starch synthesis; enzyme activity
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Fig. 1 Monthly mean precipitation and mean air temperature
from May to October in 2023
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‘E8501’ and ‘ PHN73” are fast-dehydration and slow-dehydration maize inbred lines treated with exogenous ABA, respectively. CKj and CK,

are the control sprayed with water for ‘E8501" and ‘PHN73’ , respectively. ns, * and ** indicate no significant, significant (P<<0. 05) and

extremely significant(P<<0. 01), respectively. The same below.

B2 SMEABASIEEFFAIR ABAFIGA, S EHNEN
Fig. 2 Changes of ABA and GA, contents in grains after exogenous ABA treatment
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Fig. 3 Changes of grain moisture content, dehydration rate, dry weight and filling rate after exogenous ABA treatment
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Fig. 4 Changes of grain sucrose, glucose and fructose content under exogenous ABA treatment
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