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Change of starch granule size distribution during endosperm development
in waxy corn
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Abstract: In this study, the diameter, volume, surface area and number distribution of starch granule during waxy

corn endosperm development were determined using laser

s BHE.2015-01-10 diffraction particle size analyzer. The results showed that

EETIH: HZEARBEESTH (31101100) ; IR A B KR the minimum of starch granule decreased, the maximum and
JITTH (2014GNCI11001) 5 Lh A A0l LA T AR B 11 27 mean of starch granule increased from 10 DAP (days after
AR AP A S A THLRE SR XS R0 H (20140701 5 £ pollination) to 20 DAP. The minimum, maximum and
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SR WK 3 i 25OF F AT AT AT H (2012)
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AEFRFSE, (Tel) 053286080447 ; ( E-mail) yizutaol 990 @
126. com

BIWAEE . kG H, (Tel) 053286080447 ; ( E-mail ) hyzhang608 @ 126. ever, the number distribution exhibited a single peak curve

com all along. According to the concave point of three peak

mean of starch granule didn’t have a significant change af-
terwards. With endosperm development, starch granule vol-
ume and surface area distribution showed a similar dynam-

ics of “single peak-double peak-three peak” curves, how-
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curve of starch granule volume distribution at maturity, starch granules were classified into three types: small (<3.519 pm),

middle (3.519-7.422 wm) and large (>7.422 pm). At the earlier period of endosperm development, the volume and sur-

face area percent of small starch granule decreased whereas the number percent increased, the volume percent, surface area

percent and number percent of middle starch granule droped, and those of large starch granule increased. Small granule starch

was the most abundant and accounted for the biggest surface area and volume, followed by middle granule and large granule

starch. At the middle and late period of endosperm development, large starch granule was predominant in volume distribution

and small starch granule was predominant in surface area and number distribution. Therefore, the key phase of starch granule

formation was the earlier period of endosperm development when starch granule size distribution could be controlled to improve

starch quality of waxy corn.
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Table 1 Change of starch granule diameter in waxy corn endo-
sperm
BB JE KA RiAE TR KAz 1B SRR

(d) (pm) (pm) (pm)
10 0.496a 12.99¢ 3.77¢
15 0.496a 17.18b 5.91b
20 0.375b 20.71a 10.07a
25 0.375b 22.73a 11.65a
30 0.375b 22.73a 11.79a
35 0.375b 24.95a 12.42a
40 0.375b 22.73a 12.79a
45 0.375b 24.95a 12.33a
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Fig.1 Change of starch granule volume distribution in waxy maize endosperm
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Fig.2 Change of starch granule surface area distribution in waxy maize endosperm
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Table 3 Change of surface area percent of small, middle and large

starch granules in waxy corn

RS FAR TERRLRTAIE (%)
(d) ANHRERRL PETERRL KRR
10 72.85h 18. 66a 8.48¢
15 67.57¢ 18.85a 13.58h
20 52.86d 11.30b 35.86a
25 55.10d 8.92b 35.99a
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Fig.3 Change of starch granule number distribution in waxy maize endosperm
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Table 4 Change of number percent of small, middle and large
starch granules in waxy corn
P R VERPRIECH F AL (% )
(d) AVEIGERPRL  RENERRL  RALERDRL
10 96.43b 3.50a 0.06b
15 98.28a 1.35b 0.37a
20 98.53a 0.85b 0.61a
25 98.92a 0.68b 0.44a
30 98.68a 0.78b 0.54a
35 98.72a 0.78b 0.50a
40 99.27a 0.42b 0.32a
45 98.97a 0.59b 0.44a
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