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Effects of Planting Density on Starch Particle Size Distribution and Pasting
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(College of Agronomy, Anhui Science and Technology University, Fengyang, Anhui 233100, China)

Abstract: The effects of different planting densities on the particle size distribution and pasting properties of
starch granules in maize grains along the Huaihe River were analyzed. Taking 13 maize hybrids such as
Yudan 132 and Jingke 968 as materials, three planting densities of 56 250 plants/hm?, 67 500 plants/hm? and
77 250 plants/hm” were set up. The effects of different planting densities on grain quality, starch particle size
distribution and gelatinization characteristics of maize in the region along the Huaihe River were analyzed.
The results indicated that the protein and fat content of maize grain decreased with the increase of planting
density in the range of 56 250 ~ 77 250 plants/hm”. The starch content showed an increasing trend, which

means, the starch/protein ratio increased. The volume and surface area percentage of large starch granules in
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maize grains increased significantly, while the small starch granules decreased significantly. At the same time,

it was found that the peak viscosity, trough viscosity, final viscosity and breakdown value of corn starch

increased significantly after rising planting density. Relevant analysis showed that the viscosity parameters

such as peak viscosity of corn kernels were positively correlated with the volume percentage of small and

large starch granules. There was a significant or extremely significant negative correlation with the volume

percentage of medium starch granules. It shows that planting density affects the starch particle size

distribution starch viscosity parameters and chemical components of corn kernels.

Key words: maize starch; plant density; particle size distribution; pasting properties
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Table 1 Effects of planting density on grain quality traits of maize along Huaihe River

VEAR /%

VEAR /R A B

mh W SR % e Wi 2 5 /%

YDI132 D1 7.66+0.12efghijklm 7.32+0.21defghi

D2 7.41:0.45hijklm 6.34+0.311m

D3 7.400.30ijklm 6.31£0.34m
JK968 DI 7.77+0.22efghijk 7.67£0.74cd

D2 7.54+0.03ghijkIm 7.6240.10de

D3 7.50:£0.21hijklm 7.40+0.15defghi

1S34 D1 9.91+1.18a 7.22+0.19defghij

D2 7.71:£0.40efghijkl 7.04£0.07efghijk

D3 7.400.66ijklm 6.90:£0.46hijklm
GY720 DI 8.24+0.07bcde 7.43+0.32defghi

D2 8.22+0.15cdef 6.97+0.78fghijk

D3 8.22+0.13cdef 6.35+0.431m
LP206 D1 8.25:0.09bcde 6.96+0.11ghijk

D2 8.25+0.06bcde 6.85+0.24ijklm

D3 8.15+0.46defg 6.36+0.331m
HL1589 D1 8.88+0.18b 8.87+0.09a

D2 8.88+0.23b 8.79+0.09ab

D3 8.85+0.20bc 8.60+0.22ab
ZD958 D1 7.15£0.02kIm 7.48+0.50defgh

D2 7.08:£0.04Im 7.48+0.36defgh

72.99+1.88lmnop
73.52+1.13klmno
75.87+0.24fghijkl
72.11+£2.58nopq
77.47+2.58bcdefghi

78.01+1.85abcdefgh

71.29+£0.990pqr
75.60+2.18ghijklm
76.81+1.73defghij
75.35+1.74hijklm
76.13+0.70fghijk
76.53+1.01efghijk
80.03+0.91abc
80.25+2.89ab
80.67+0.26a
68.11+1.33s
68.90+1.08rs
70.08+0.52pqrs
78.81+0.66abcdef
79.24+1.66abcde

9.54+0.39¢efghijklm

9.94+0.69defghi
10.26+0.42cdefg
9.30+0.5%ijklm
10.27+0.30cdefg
10.41+0.17bcde
7.27+0.98p
9.82+0.73efghij
10.43+£0.93abcde
9.14+0.20ijklm
9.27+0.23hijklm
9.31+0.10hijklm
9.71£0.17efghijk
9.73+0.30efghijk
9.92+0.55defghi
7.67+0.31p
7.76£0.170p
7.92+0.18nop
11.02+0.07abc
11.19+0.19ab
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D3 7.05+£0.27m 7.46+0.39defgh 79.62+2.58abcd 11.32+0.82a
AK985 D1 8.01+0.11defghi 8.70+0.70ab 69.84+2.52qrs 8.72+0.421mn
D2 7.92+0.14defghij 8.36+0.37ab 71.06+2.310pqrs 8.97+0.19jkIm
D3 7.75+0.48efghijk 8.26+0.30bc 72.60+1.11mnopq 9.39+0.47ghijklm
JK999 D1 8.28+0.10bcde 7.39+0.04defghi 73.8540.99jklmno 8.92+0.21jklm
D2 7.54+0.46ghijklm 7.23+0.65defghij 77.01£2.21cdefghi 10.23+0.44cdefg
D3 7.34+1.09jklm 7.21£0.34defghij 77.70+1.66abcdefgh 10.75+1.66abed
NH803 D1 7.96+0.40defghij 7.28+0.25defghij 76.60+2.01defghij 9.65+0.72efghijk
D2 7.72+0.33efghijkl 6.91+0.26hijkl 77.68+3.46abcdefgh 10.07+0.40defgh
D3 7.59+0.16fghijklm 6.31+£0.231m 78.27+2.24abcdefgh 10.314+0.12bcdef
JX100 D1 8.04+0.30defghi 7.48+0.31defgh 75.68+3.12ghijkl 9.42+0.63fghijklm
D2 8.00+0.51defghi 7.18+0.47defghij 77.93+3.09abcdefgh 9.78+0.92efghijk
D3 7.83+0.82defghij 6.45+0.25kIm 78.41+1.30abcdefg 10.09+1.07defgh
YF303 D1 8.44+0.26bcd 7.74+0.57cd 72.87+3.16lmnopq 8.64+0.37mno
D2 8.25+0.25bcde 7.57+0.38def 73.50+1.94klmno 8.92+0.24klm
D3 8.22+0.08cdef 7.52+0.21defg 74.5340.55ijklmn 9.07+0.15ijklm
AY419 D1 8.16+0.18defg 7.20+0.17defghij 75.34+1.55hijklm 9.23£0.13hijklm
D2 8.15+0.14defg 6.97+0.17ghijk 75.54+1.47ghijklm 9.2740.33hijklm
D3 8.05+0.18defgh 6.71£0.24jklm 77.27+1.69bcdefghi 9.60+0.04efghijkl
F g D 11.50%** 20.57** 19.00%* 21.23%*
C 11.63%* 27.75%%* 24.31%* 18.23**
DxC 2.58%%* 1.00 0.85 1.98%

T R A I (E AR E S s D B C: fhFl s D x C: B x SR 5 [R5 A 8 5 10 /NS A0 3R A B i 25 57 8 38 ( P<0.05 ),
F (B 20 B R A FRRAE 0.05 F1 0.01 K P22 7 B3, MIRE 3 WOPFME. &R,

Note: The data in the table are mean + standard deviation; D: Density; C: Cultivars; DxC: DensityxCultivars The lowercase letters after

the same column data indicate the significance of the difference between the treatments (P<0.05). In the F value, * and ** indicate that the
treatments are significantly different at the 0.05 and 0.01 level respectively. The test took three averages. The following table is the same.
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Table 2 Effects of planting density on volume distribution of starch granules in maize kernels along Huaihe River

mE TERRR 2 PRI T RA
<3 um 3~18 um >18 um
YDI132 D1 6.91+0.11cdefghij 57.44+0.76a 35.65+0.82s 16.28+0.170pq
D2 6.84+0.04defghijkl 56.87+0.41ab 36.29+0.43qrs 16.37+0.440pq
D3 6.78+0.19fghijklm 56.10+0.88abc 37.12+0.84pqrs 16.62+0.131mnopq
JK968 D1 4.86+0.07q 53.46+1.68defghijk 41.68+1.75efgh 17.10+0.31ijkl
D2 4.75+0.20q 53.43+2.25defghijk 41.82+2.43defg 17.13+0.42ijk1
D3 4.68+0.11q 52.73+2.21fghijk 42.59+2.27cdef 17.37+0.36ghi
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JS34 D1 7.84+0.06a 56.00+1.60abed 36.17+1.64rs 18.05+0.24def
D2 7.57+0.37ab 54.95+1.59abcdefg 37.49+1.960pqrs 18.54+0.11cd
D3 7.22+0.36bc 54.33+2.46bcdefgh 38.45+2.69jklmnopqr 18.69+0.23bc
GY720 D1 7.04+0.37cdefgh 52.10+0.70hijk 40.86+0.97fghijk 19.19+0.23ab
D2 6.70+0.09ghijklmn 51.91£0.41hijk 41.39+0.44efghi 19.28+0.36a
D3 6.49+0.091mno 51.71£1.23ijk 41.80+1.16efgh 19.59+0.32a
LP206 D1 6.87+0.45cdefghijk 52.86+1.52efghijk 40.28+1.96fghijklmn 17.16+0.38ijkl
D2 6.83+0.24defghijkl 52.58+2.29fghijk 40.59+2.50fghijklm 17.26+0.39hij
D3 6.68+0.09hijklmno 51.72+1.44ijk 41.59+1.40efgh 17.51+0.45fghi
HL1589 D1 7.07+0.21cdefg 48.13£0.041 44.81£0.19bc 15.33+0.31s
D2 7.05+0.15cdefgh 47.80+0.961 45.15+1.11bc 15.65+0.12rs
D3 6.98+0.09cdefghi 47.14+1.411 45.88+1.47b 15.69+0.27rs
ZD958 D1 6.90+0.08cdefghij 55.37+£0.67abcde 37.73+0.74nopqrs 16.12+0.58qr
D2 6.80+0.02efghijkl 55.15+0.59abcdef 38.06+0.59mnopqrs 16.26+0.42pq
D3 6.76+0.04fghijklm 54.8540.79abcdefg 38.39+0.83klmnopqr 16.49+0.59n0pq
AK985 D1 5.24+0.56p 54.01+1.18cdefghi 40.75+1.74fghijklm 16.26+0.47pq
D2 4.82+0.16q 51.19+1.49jk 43.98+1.64bcde 16.51+0.35mnopq
D3 4.57+0.19q 50.93+1.98k 44.50+2.16bcd 16.81+0.26jklmno
JK999 D1 7.09+0.08cdef 54.77+1.81bcdefg 38.14+1.781mnopqrs 17.05+0.09ijklm
D2 7.09+0.28cdef 52.12+2.11hijk 40.79+2.35fghijkl 17.33+0.23ghij
D3 7.07+0.12cdefg 43.39£1.72m 49.54+1.62a 17.49+0.13ghi
NH803 Dl 7.19£0.15¢cd 54.14+1.08cdefghi 38.67+1.03jklmnopqr 16.54+0.34mnopq
D2 7.16x0.12cde 53.72+3.45cdefghij 39.1243.41hijklmnop 16.69+0.39klmnop
D3 7.07+0.05cdefg 51.21+0.95jk 41.7240.92efgh 16.98+0.06ijklmn
JX100 Dl 6.52+0.44klmno 56.28+0.64abc 37.20+0.41pqrs 18.19+0.23cde
D2 5.41+0.45p 55.41£0.74abcde 39.17+0.93ghijklmnop 18.44+0.31cd
D3 4.86+0.07q 52.46+0.88ghijk 42.68+0.83cdef 18.59+0.52cd
YF303 DI 6.64+0.03ijklmno 54.47+0.19bcdefgh 38.89+0.17ijklmnopq 17.19+0.27hijk
D2 6.53+0.28jklmno 53.46+1.68defghijk 40.01+1.96fghijklmno 17.26+0.24hij
D3 6.32+0.260 52.58+3.34fghijk 41.10+£3.19fghij 17.32+0.48ghij
AY419 DI 6.49+0.411mno 54.10+1.65cdefghi 39.42+1.51 ghijklmnop 17.48+0.23ghi
D2 6.41+£0.35mno 53.4342.25defghijk 40.16+1.93fghijklmno 17.73+0.27efgh
D3 6.35+0.22n0 51.00+1.43k 42.65+1.39cdef 17.81+0.24efg
F i D 24.94%* 25.40%* 30.62%* 12.87**
C 124.84%* 19.33%* 19.74%%* 83.42%*
DxC 2.88%* 2.82%* 2.66%* 0.18
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Table 3 Effects of planting density on starch granule surface area distribution of maize grain along Huaihe River

mE TR SR P fum
<3 um 3~18 um >18 pm
YDI132 D1 43.90+2.55efghijkl 41.85+2.43abcde 14.25+0.12ghijkl 8.47+0.06ghij
D2 44.8340.33efghijk 40.79+0.19abcdef 14.38+0.18ghijk 8.50+0.13ghij
D3 44.50+1.01efghijkl 40.76+0.41abcdef 14.75+0.67fghi 9.67+0.91abcdef
JK968 D1 40.05£0.41mn 42.57+0.84ab 17.38+0.45abc 9.88+0.87abcde
D2 39.95+2.53n 42.06+1.93abced 17.99+0.63ab 10.20+0.14abc
D3 42.05+3.72jklmn 39.84+2.85bcdefg 18.11+0.93a 10.41+0.20a
JS34 D1 43.17£2.09hijklmn 42.60+2.00ab 14.23+0.08ghijkl 8.17+0.21j
D2 43.92+1.69efghijkl 41.57+1.90abcdef 14.52+0.62ghij 9.14+0.91defghij
D3 50.56+4.97ab 34.84+5.05ij 14.60+0.32ghij 9.63£1.01abedef
GY720 D1 44.18+1.61efghijkl 39.18+2.06defgh 16.63+0.46¢d 8.66+0.33fghij
D2 45.92+1.29defgh 37.41+1.27ghi 16.68+0.76¢cd 9.33+0.85bcdefgh
D3 50.10+3.81abce 33.08+3.10j 16.82+0.72cd 10.30+1.09ab
LP206 D1 45.23+3.78defghij 40.96+3.22abcdef 13.81+0.681jklm 8.67+0.32fghij
D2 45.42+2 41defghi 40.39+2.74abcdefg 14.20+0.35ghijkl 9.09+0.86defghij
D3 48.30+3.71bcd 36.62+4.10hi 15.08+0.63¢efg 9.81£0.97abcde
HL1589 D1 45.1240.28defghijk 41.78+0.94abcde 13.10+1.07mn 8.3440.16hij
D2 45.40+0.34defghi 40.67+0.51abedef 13.92+0.59%hijklm 8.44+0.26hij
D3 45.20+0.64defghij 40.57+1.78abcdef 14.23+1.27ghijkl 8.46+0.10hij
ZD958 D1 43.2440.74hijklm 43.49+1.85a 13.27+1.34lmn 8.97+0.98efghij
D2 43.62+1.02ghijkl 43.06+1.36a 13.32+0.43klmn 9.20+0.82cdefghi
D3 44.92+2 .97efghijk 41.50+2.78abedef 13.58+0.64jklmn 9.64+0.91abcdef
AK985 D1 44.99+1.80efghijk 43.15+1.65a 11.85+0.27p 9.48+0.88abcdefg
D2 45.50+0.87defghi 42.52+0.86ab 11.98+0.250p 9.93+0.78abcde
D3 46.82+2.75defg 41.20+3.03abedef 11.99+0.290p 10.21+£0.23ab
JK999 D1 51.64+1.65a 35.38+1.26ij 12.98+0.39mno 8.45+0.19hij
D2 51.70+1.71a 35.02+1.31jj 13.28+0.50lmn 8.50+0.12ghij
D3 51.45+1.77ab 34.72+1.114j 13.83+0.681jklm 8.57+0.22ghij
NHS803 D1 45.75+1.33defgh 39.63+0.74bcdefgh 14.63+0.59ghij 8.49+0.21ghij
D2 46.14£1.63defgh 38.94+1.59efgh 14.92+0.12efgh 8.7540.85fghij
D3 44.77+1.03efghijk 38.61+0.39fgh 16.62+1.08cd 9.06+0.51defghij
JX100 D1 47.01+1.08cde 40.44+0.82abcdefg 12.56+0.34nop 8.57+0.28ghij
D2 46.89+0.64cdef 39.68+0.39bcdefgh 13.43+0.44klmn 8.7040.53fghij
D3 46.75+0.29defg 39.2740.51cdefgh 13.98+0.30hijklm 8.78+0.77fghij
YF303 D1 41.89+0.66klmn 42.31+0.41abc 15.80+0.70def 8.29+0.38ij
D2 42.35+0.40ijklmn 41.81£0.45abcde 15.84+0.19de 8.79+0.3 1fghij
D3 41.36+1.38lmn 41.68+0.57abcdef 16.96+1.34bc 9.15+0.86defghij
AY419 D1 44.12+0.42efghijkl 42.55+0.76ab 13.33+0.36klmn 9.88+0.40abcde
D2 43.68+0.98fghijkl 42.04+0.38abcde 14.28+0.61ghijkl 10.07+0.32abced
D3 44.06+0.44efghijkl 41.55+0.29abcdef 14.38+0.69ghijk 10.31+0.06ab
F{E D 6.60** 16.47** 16.55%* 14.18**
C 15.60%* 12.77** 53.70** 7.98%**
DxC 1.50 1.30 0.76 0.57
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ANEURIC B GE L ) R TR ET 20 LU SR BDRCECH 0 A0 B O R 2 S SERRLR
F) - MR A2 A A S 3 P h /N GERP R, o5 S EH Y 98.00%~
24 EXRFEEHEHENG 98.62%; HI R YE ML L AN R AU T Ky R 2H BT ) L

% 4 TTUEH . RRMREEES SR DB/, 008 1.31%~1.88%. 0.04%~0.15%,
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Table 4 Effects of planting density on starch granule number distribution of maize grain along Huaihe River

o - TERYRLRLAR /%
<3 um 3~18 um >18 pm
YD132 D1 98.48+0.04bcdefg 1.44+0.04efghij 0.08+0.00fghijklm
D2 98.4740.06cdefg 1.44+0.06efghij 0.09+0.01fghijkl
D3 98.49+0.04bcdefg 1.41+0.02efghijk 0.10+0.03defghij
JK968 D1 98.42+0.09defg 1.45+0.06efghi 0.13+0.04abed
D2 98.41+0.04efgh 1.4420.04efghij 0.14+0.01ab
D3 98.42+0.08defg 1.43+0.08efghij 0.15+0.01a
JS34 D1 98.52+0.03abcdef 1.43+0.02efghij 0.05+0.02mn
D2 98.48+0.08bcdefg 1.42+0.08efghijk 0.10+0.03defgh
D3 98.4740.09cdefg 1.40+0.07efghijk 0.12+0.04abcde
GY720 D1 98.43+0.07defg 1.48+0.08efgh 0.10+0.01defghij
D2 98.43+0.03defg 1.47+0.02efgh 0.10+0.01defghij
D3 98.47+0.04cdefg 1.39+0.08hijk 0.15+0.04a
LP206 D1 98.50+0.11abcdefg 1.42+0.09efghijk 0.08+0.03fghijklm
D2 98.52+0.19abedef 1.38+0.15hijk 0.10+0.04defghi
D3 98.55+0.05abed 1.35+0.03ijk 0.10+0.03defghij
HL1589 Dl 98.48+0.09bcdefg 1.4540.09efghi 0.07+0.01ghijklmn
D2 98.49+0.03abcdefg 1.43+0.03efghij 0.07+0.01ghijklmn
D3 98.54+0.03abcde 1.38+0.03hijk 0.08+0.00fghijklm
ZD958 D1 98.19+0.13i 1.71+0.11bc 0.10+0.03defghi
D2 98.20+0.111 1.69+0.09¢ 0.11+0.03bedef
D3 98.29+0.11hi 1.61+0.09cd 0.11+0.03cdefg
AK985 D1 98.00+0.17j 1.88+0.14a 0.12+0.03abcde
D2 98.04+0.07j 1.82+0.07ab 0.14+0.01ab
D3 98.19+0.20i 1.67+0.18¢c 0.14+0.03abc
JK999 D1 98.39+0.02fgh 1.52+0.04de 0.09+0.02efghijk
D2 98.39+0.05gh 1.51+0.03def 0.10+0.04defghi
D3 98.42+0.02efgh 1.47+0.03efgh 0.11+0.03bedef
NHS803 D1 98.46+0.06defg 1.48+0.06efgh 0.06+0.01klmn
D2 98.55+0.03abed 1.39+0.04hijk 0.06+0.01jklmn
D3 98.62+0.03a 1.3140.03k 0.07+0.00hijklmn
JX100 D1 98.55+0.07abed 1.40+0.07fghijk 0.05+0.011mn
D2 98.54+0.05abcde 1.40+0.06efghijk 0.06+0.01klmn
D3 98.524+0.08abcdefg 1.39+0.08ghijk 0.09+0.01efghijk
YF303 D1 98.51+0.07abcdefg 1.44+0.08efghij 0.05+0.01mn
D2 98.60+0.06abc 1.35+0.06ijk 0.05+0.011mn
D3 98.61£0.05ab 1.33+0.06jk 0.07+0.02ijklmn
AY419 D1 98.45+0.01defg 1.51+0.03defg 0.04+0.02n
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D2 98.49+0.05bcdefg 1.47+0.05efgh 0.04+0.00n
D3 98.46+0.03defg 1.48+0.03efgh 0.05£0.011mn
F{H D 4.07* 10.52%* 11.22%*
C 26.34%* 25.09%* 15.53%**
DxC 0.65 0.63 0.82
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Table 5 Effects of planting density on pasting properties of starch granules in maize grain along Huaihe River

il W e {E i 4 /cP A R /cP AR /cP T i L/ cP 8] 4= {1 /cP
YD132 Dl 921.33+18.82qr 559.00+16.46w 1200.67+30.01s 362.33+35.28cde 641.67+15.18r
D2 925.00+35.37qr 596.00+11.36v 2 004.67+£59.52n 329.00+26.89cdef 1 408.67+49.08i
D3 1 036.33+17.47mno 668.67+£12.22tu 2 104.00+47.031m 367.67£16.04bcd 1 435.33£35.23i1
JK968 D1 889.67+13.50r 707.33+8.14rs 1 794.33+21.360 182.33+6.66ijklmno 1 087.00£13.75lm
D2 895.33+21.96r 730.00+3.61qr 1 837.67+26.580 165.33+25.41lmno 1 107.67+23.181
D3 927+£15.87qr 732.33+52.78qr 1 982.00+24.27n 194.67+63.32ghijklmno 1 249.67+65.16jk
JS34 D1 1 047.67+45.08Imn 843.67+23.12klmn 1 625.67+£53.15p 204.00+30.79ghijklmno 782.00+34.04q
D2 1 136.00+82.44hijk 893.33+39.55hij 2 174.67+87.83kl 242.67+43.68fghijklmno 1 281.33+£50.64jk
D3 1 139.00£76.50hijk 930.33+£34.96defg 2 240.00+99.69jk 208.67+107.80ghijklmno 1 309.67+134.66j
GY720 D1 1220.33+£5.13fg 861.67+53.59jkl 2 624.00+19.16efg 358.67+58.62cdef 1 762.33+£65.59de
D2 1 239.33+48.23ef 905.00+9.64ghi 2 668.67+52.78def 334.33+57.74cdef 1763.67+43.15de
D3 1 270.33£16.04def 930.33+43.47defg 2 683.33+88.29de 340.00+42.33cdef 1 753.00+87.61de
LP206 D1 962.00+43.30pq 651.33+6.66u 1379.67+16.44r 310.67+49.94cdefg 728.33+12.66q
D2 976.67+17.240pq 675.33+£5.03stu 1437.33£26.31r 301.33+14.05cdefgh 762.00+21.93q
D3 998.33£11.85nop 700.00+1.00rst 1 646.33+£8.08p 298.33+11.93cdefghi 946.33+7.770p
HL1589 D1 1 296.67+46.58cde 938.67+25.54cdefg 2 248.00+55.38jk 358.00+31.19cdef 1309.33+£33.53j
D2 1336.00£17.69bcd 943.00+1.73cdef 2 789.67+9.61bc 393.00+18.03bc 1 846.67£10.02bc
D3 1341.67+26.73bc 970.67£12.50c 2 893.33£91.90a 371.00+31.00bcd 1922.67+91.31a
ZD958 D1 1 147.67+38.76hij 857.33+16.01jklm 1 842.33+8.140 290.33+51.38cdefghijk 985.00+17.32n0
D2 1 149.00+49.57hi 876.00+11.53hijk 2 407.67+11.50i 273.00+53.23defghijkl 1531.67+£3.21h
D3 1 414.00+9.64a 889.67+5.77hij 2 525.00+28.58h 524.33+349.53a 1 635.33434.36fg
AK985 D1 983.67+9.87nopq 733.67+10.02qr 1 791.33+£24.500 250.00£3.00efghijklmn 1 057.67+£15.28lmn
D2 1 166.33+£33.98gh 884.33+9.50hij 2 096.00+17.58m 282.00+24.76cdefghijkl 1211.67+9.45k
D3 1 167.67+£20.53gh 871.00£10.39ijk 2 122.67+61.46lm 296.67+11.02cdefghij 1251.67+53.53jk
JK999 D1 1 105.67+8.50hijkl 831.33+8.62Imn 2 404.67+29.541 274.33£1.53defghijkl 1573.33£33.17gh
D2 1 139.67+87.21hijk 858.33+18.15jkl 2 559.67+50.80gh 281.33+£103.64cdefghijkl 1 701.33+32.65¢f
D3 1392.67+£9.81ab 909.33+2.52efgh 2 563.00+20.78gh 483.33+7.57ab 1 653.67+18.82f
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NHS03 DI 1329.3344.0dbcd 1 135.67£23.80b 2 161.00£43.92lm  193.67+27.61hijklmno 1 025.33£59.20mn
D2 1337.00415.13bc  1156.33£55.95ab 2 692.33+17.04de  180.67:65.55]klmno 1 536.00643 31h
D3 1440.67£38.94a 1 182.00£7.00a 273733£32.75cd  258.67+34.08defghijkl 1 555.33£27.54h
JX100 DI 1 074.67+49.94klm  818.67+14.19n0 1 945.67448.00n  256.00+58.03defghijklm 1 127.00+36.761
D2 1 166.67482.95gh  821.33£10.02mn 2 600.33+25.54fgh  345.33+75.92cdef 1 779.00£21.93cd
D3 1292.00421.63cde  944.00416.52cde 2 842.00+8.72ab  348.00+6.24cdef 1 898.00+14.11ab
YF303 DI 955.67419.40pqr  753.33+17.93pq  1542.67+41.79q  202.331.53ghijklmno 789.33425.70q
D2 9843328 36nopq  783.33:27.540p  1658.33£64.73p  201.00+1.00ghijklmno 875.00+37.24p
D3 1 082.67459.53ijklm ~ 954.67+17.62cd 2 259.00+36.35] 128.00+45.900 1 304.33420.55
AY419 DI 1007.67424.11nop  873.33£13.65hijk 2 294.67452.01] 134.33+33.56n0 1 421.33£61.65i
D2 1082.33426.30)klm  906.33£6.66fghi 2 547.67+£52.29h 176.00+23.90kImno | 641.33£45.76fg
D3 1 084.67482.57ijklm  94433£9.29cde 2 711.33£66.64d  140.33+91.52mno 1 767.00459.56de
F{i D 96.13%* 127.42% 1 163.88%* 4.20% 886.55%*
C 113.46%* 319.99%* 616.62%* 11.23%* 390.06%*
DxC 5.55% 6.32%% 39.18%* 173+ 38.15%*
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Fig.1 Correlation analysis between starch granule volume

distribution and maize quality
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Fig.2 Correlation analysis between starch granule volume
distribution and viscosity parameters
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