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Effects of Sowing Date and Planting Density on Starch RVA

Properties and Kernel Quality of Two Maize Varieties
KONG Ling—ping', ZHANG Hai—yan'?, ZHAO Yan—ming'*
(1. College of A gronomy and Plant Protection, Qingdao A gricultural University /
Shandong Key Laboratory of Dry Farming Technique,
Dry—Farming and W ater—Saving Innovation Team, Qingdao 266109;
2. Cooperative Innovation Center of Efficient Production with High Annual Yield of
Wheat and Corn, Tai’ an 271018, China)

Abstract: Nongda108 and Qingnongl05 were planted in three sowing dates and six planting densities to deter—
mine the effects of sowing date and density on starch RVA properties and kernel quality of two maize varieties. The
results indicated that peak viscosity, trough viscosity, breakdown, setback, peak time and pasting temperature of two
varieties were significantly different. Sowing date had a great effect on RVA properties and starch content and protein
content, but planting density had a little effect. In the late sowing date, peak viscosity and trough viscosity increased
significantly, pasting temperature decreased significantly. In the middle sowing date, starch and protein content were
the lowest and the highest, respectively. In this study, late sowing can improve starch RVA properties and middle sow—
ing can improve kernel quality.
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Table 1 Starch RVA properties of two maize varieties
i I (B bR PHEFE A R{EREEE RN VR RMERELCC)
Variety (RVU) (RVU) (RVU) (RVU) (RVU) (min) Pasting
Peak viscosity Trough viscosity ~ Breakdown — Final viscosity Setback Peak time temperature
H A 105 Qingnong 105 263.2a 137.7b 1255a 2323 a 94.6 a 3.96b 75.4b
A 108 Nongda 108 251.8 b 148.7 a 103.1b 2358 a 87.1b 4.12a 763 a

T{E T value

2.901(P=0.007) 2.420(P=0.021) 5.190(P=0.000) 0.588(P=0.561) 2.954(P=0.006) 5.485(P=0.000) 3.183(P=0.003)

T AR ARSI IELE 0.05 KV EERBE. TR

Note: The different letters indicated differences significant at 0.05 level. The same below.
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Table 2 Effects of sowing date on starch RVA properties of maize

R U B 2Rt PERE ARfRE AAEREREE FIE(E e T HMEIREE CC)
(H-H) RVY) RVY) RVY) RVY) RVY) (min) Pasting
Sowing date Peak viscosity  Trough viscosity Breakdown Final viscosity Setback Peak time temperature
5-10 254.7b 1343 b 120.4 a 2250b 90.8 a 4.02a 76.0 a
5:25 2543 b 147.5a 106.8 a 240.5a 93.0a 4.06 a 76.4 a
609 263.6 a 147.8 a 115.7 a 236.6 ab 88.7a 4.04 a 753 b
F{H Fvalue 2.071(P=0.142) 3.919(P=0.030) 2.087(P=0.140) 2.695(P=0.082) 0.755(P=0.478) 0.361(P=0.700) 5.081(P=0.012)

3 RN TRTER IR Y 2
Table 3  Effects of density on starch RVA properties of maize

R ik PERE AAfRE AAEREREE FE(E I g ) MR (C)
(I /) RVU) RVUY) RVUY) RVUY) RVUY) (min) Pasting
Density Peak viscosity ~ Trough viscosity  Breakdown Final viscosity Setback Peak time temperature
4.50 258.5a 142.1a 116.4 a 235.7 a 93.6 a 4.05a 75.6 a
5.25 257.1a 141.0 a 116.1a 230.1a 89.1a 4.02a 75.6 a
6.00 2569 a 140.2 a 1173 a 232.0a 91.9a 4.01a 759a
6.75 261.6a 143.1a 120.5a 233.1a 89.9a 4.04a 76.2a
7.50 253.8a 140.8 a 113.0a 230.5a 89.7a 4.01a 758a
8.25 254.7 a 152.1a 102.6 a 2428 a 90.7 a 4.10a 76.2a
F{E Fvalue 0.390(P=0.852) 0.523(P=0.757) 0.763(P=0.583) 0.390(P=0.852) 0.206(P=0.958) 0.314(P=0.900) 0.381(P=0.856)
T4 FEUIANE NN A RS A E R RN B 75 225047 (F (8)
Table 4 Variance analysis of sowing date and density on starch RVA properties of maize
m il A Sl U ERE S PERE FAfR(E A EREEE = (E g ISRl HULIRE ()
Variety Variation source ®RVY) ®RVU) RVU) ®RVU) ®RVY) (min) Pasting
Peak viscosity Trough viscosity Breakdown Final viscosity  Setback Peak time temperature
A% 105 & Sowing date 1.59 5.30% 2.77 3.97% 0.94 1.02 3.91%
Qingnong 105 5 Density 056 0.49 0.92 0.36 0.29 0.71 0.43
HRA 10 A Sowing date 1.80 0.86 4.03% 2.19 24.98% 0.52 12.96%
Nongda 108 dics Density 1.36 0.46 2.31 0.47 0.21 1.49 0.49

PR % FORIE 0.05 KK EiREE,
Note: * indicated significance at the 0.05 level.
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Table 5 Kernel quality of two maize varieties % Table 7  Effects of density on kernel quality of maize ~ %
i i TERy BHfSE fefie & ®E . o - N
. A TERy o BOfEE fEli&&
Variety Starch content  Protein content Fat content (JTFk hnod)
) Starch content Protein content Fat content
HAR 105 Density
) 70.77 a 10.07 a 497 a
Qingnong 105 4.50 71.18 a 10.12a 476 a
K 108 . )
71.09 a 1024 2 4504 5.25 71.08 ab 10.25 a 4.63a
Nongda 108 6.00 70.91 ab 10.18 a 471a
T{H 1.912 1.390 1.760 6.75 70.70 b 10.12a 483a
T value (P=0.064) (P=0.174) (P=0.254) 7.50 70.91 ab 10.13a 4.78a
8.25 70.87 ab 10.08 a 4.81a
6 REHDTEORA RS B R S FE 1.123 0.158 0.436
Table 6 Effects of sowing date on kernel quality of maize % F—value (P=0.369) (P=0.976) (P=0.820)

HEHOI-H) TERY SR EOFEHE ii=iiTapes s

H15% 8 RIA, RPN %EP/E*%D%EIF‘T &

Sowing date Starch content  Protein content Fat content
510 2098 a o14b 70 E‘ﬂﬁi’jl_iH‘XbL%ﬂ(Tr IR 105 fEH
5425 70.54 b 10.48 a 4784 VRN, XK 108 RIS Eé’jﬁﬁﬂﬁl_
6+09 71124 982 ¢ 4782 JL%ﬂ(—T— TR b oA it T 52 25 P O SIS R
P 15287 63.5%7 0902 KT A 1&#? B AN R R
F value (P=0.000) (P=0.000) (P=0.409) 75 B SRR S R B S SRR RN
%8 %ﬁﬁ%ﬂ FFX—J‘T [E E RS - T E‘ﬂﬁéﬁﬁzﬁ%/\*ﬁ FTE)
Table 8 Variation analysis of sowing date and density on starch RVA properties of different maize varieties
i R ST TRy SR =iy el & &
Variety Variation source Starch content Protein content Fat content
HA% 105 FEHA Sowing date 9.751 0%* 25.415 O** 22390
Qingnong 105 T Density 0.403 0 0.089 0 24820
K108 FEHA Sowing date 7.708 0%* 68.396 0** 3.279 0%
Nongda 108 BAEF Density 1.3730 0.2110 1.178 0

FE: %l *x S3BIFEIRIE 0.05 K1 0.01 ZKSE FiB2E,

Note: * and ** indicated significance at the 0.05 and 0.01 level, respectively.
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