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Effect of sowing date on dry matter accumulation and yield of maize in
hilly regions of Sichuan Province, China
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Abstract: The main maize varieties (‘Zhenghong 505’ and ‘Chengdan 30°) were sowed at 5 dates with 15-day intervals from
March 26™ to May 25™ in hilly regions of Central Sichuan Basin to investigate the effects of different sowing dates on the dry
matter accumulation and yield of maize. The study also aimed at providing the theoretical basis for the selection of appropriate
sowing date of maize in the hilly regions of Central Sichuan Basin. The results showed that with delayed sowing date, the
growth period (especially the period from seeding to spinning) shortened, dry matter accumulation and its contribution to yield

decreased after spinning and harvest index decreased. However, early sowing increased dry matter accumulation after
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flowering. Yield formation in late sowing needed more allocation and transport of accumulated photosynthate before flowering.
The yield of ‘Zhenghong 505’ maize variety decreased with delayed sowing date, while, the yield of ‘Chengdan30’ slightly
increased firstly and then decreasing with delayed sowing. There was no significant reduction in yield of early summer maize
‘Chengdan30’ sown on May 10 and spring maize sown on April 10. However, compared with spring maize, yield of summer
‘Chengdan30’ maize sown on May 25 decreased due to shortened growth period, low dry matter accumulation and low harvest
index. For early spring sowing, yield of ‘Zhenghong 505’ maize variety was generally higher than that of ‘Chengdan 30’ maize
variety. For summer maize, however, yield of ‘Chengdan 30’ maize variety was higher than that of ‘Zhenghong 505’ maize
variety. This suggested that ‘Chengdan 30’ maize variety had a stronger vigor under summer sowing than ‘Zhenghong 505’
maize. Sowing date had greater effect on dry matter accumulation, yield and yield components of ‘Zhenghong 505 maize than
on ‘Chengdan 30’ maize. This indicated that a close attention should be paid to sowing date in maize cultivation. In the hilly
regions of Central Sichuan Basin, the suitable sowing date range of spring maize was relatively wide, implying that the
production obstacle was rather the contradiction between farming system and mechanized production. More attention
should be paid to summer sowing in terms of selection of crop variety and sowing date, which should end by mid-April or
carly May.

Keywords: Maize; Sowing date; Growth stage; Dry matter accumulation and distribution; Transport; Yield
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Fig. 1 Average temperature of five days and precipitation in the whole growth period of maize in the study area in 2015
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Table 1 Sampling schedule for each growth stage during the whole growth period of maize
Growing stage ( - ) Date (month-day)
Sowing 03-26 04-10 04-25 05-10 05-25
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Jointing 05-09 05-22 05-31 06-14 06-26
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. ’ : ’ 2 FERE5SH
2.1
[12] [13] 2 .
(0)= ’
/ x100 @8] X
B (Y) , Y=122.15-0.35X (R’=
- _(2) 0.966 0), 14, 0.354d,
AS Al 21d
(%0)=
/ x100 3) ’ ’
) 0~10d, . AS
(%)= / 6d
x100 ®)] 2.2
(Yo)= 2.2.1
/ x100 (6) 1
(%)=100- 2a 2b ,
(7) ,
14 , Logistic
Microsoft Excel SPSS 19.0 , — ( 2 2d) -
505’

http://www.ecoagri.ac.cn



224 2017 25
*2 FAERBHTERASEEMESFENENTK
Table 2 Comparison of durations of different growing stages of maize with different sowing dates d
() — — — —
T Sowing date Sowing— Seedling emergence— Jointing— Spinning— Whole growth
reatment . L. S ;
(month-day) seedling emergence jointing stage spinning stage  mature stage period
Al 03-26 8 37 27 48 120
A2 04-10 7 36 26 49 118
A3 04-25 7 30 27 49 113
A4 05-10 6 30 23 48 107
AS 05-25 6 27 24 42 99
75001 a ZH505 400 CD30
g
=3 I
” o 400 300
B 2 300
= = L
g E 200
s § 200
H ; 100
£ 100
E o &
z (Wscm
A 0 0
s 15 ZH505 I5-d CD30
g
g
2
HMET 10 \ 10F \
%‘K 37'
R EE
B = =
e o 5k 5k
£ 2
=
8 \ e
< 0lasomb ﬂ 1 1 1 0 1 1 ol
| 1l Il I\ \ I I} I v \

I

HFIN Y] Growth stage

2 EEAN E R SMCEL 505°(HZ505)F0¢ 5 2 30°(CD30) Bk T4 RN Rah S 89220

Fig. 2 Effect of sowing date on dynamic changes of dry matter accumulation of maize varieties ‘Zhenghong505’ (ZH505) and
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Table 3  Effect of sowing dates on dry matter distribution of maize varieties ‘Zhenghong505’ (ZH505) and ‘Chengdan30’ (CD30)
at spinning and mature stages %
Spinning stage Mature stage
Variety S(Zj\;/ti:g + ) + ) )
Stem-sheath Leaf Bract + axis Stem-sheath Leaf Bract + axis Grain
ZHS505 Al 45.44+1.04a 32.97+1.39a 21.58+0.43d 16.09+£0.11b 11.15+1.06a 14.26+6.16b 58.49+6.53a
A2 40.20+0.75b 34.97+0.64a 24.83+0.55¢ 15.23£1.60b 12.78+0.49a 18.95+4.64ab 53.03£2.55a
A3 34.58+1.05¢ 32.65+0.90a 32.77+£0.60a 15.79+£2.00b 13.274£2.95a 18.16+15.79ab 52.78+11.05a
A4 45.27+0.07a 26.37+1.18¢ 28.37+1.25b 24.53+3.07a 14.10+£1.52a 20.66+0.17ab 40.72+4.29b
AS 43.86+1.44a 28.56+2.18b 27.58+1.03b 21.62+0.47a 13.20+0.55a 32.08+0.52a 33.11+£0.55b
CD30 Al 45.63+1.14ab 28.43+1.06¢ 25.95+0.41¢ 20.08+2.92ab 11.49+£3.51a 16.86+12.91a 51.58+6.84a
A2 47.06+0.71a 31.65+1.45b 21.30+0.74d 15.87+0.78bc 11.57+£0.92a 18.29+4.99a 54.27+4.28a
A3 32.83+0.85¢ 35.21+1.13a 31.96+0.28a 15.48+1.37¢c 12.97+1.54a 19.82+7.53a 51.73+£5.55a
A4 44.52+0.89b 29.25+0.77¢ 26.23+1.28¢ 23.3443.42a 12.43+0.20a 18.98+0.35a 45.2543.62ab
AS 45.84+0.80ab 24.18+0.68d 29.97+0.24b 23.44+2.06a 12.96+0.30a 24.3243.47a 39.28+2.63b
Al 45.53+0.68a 30.70+0.85ab 23.77+0.40c 17.96+1.50b 11.16+£2.28a 16.25+6.71c 54.63+£3.97a
Average A2 43.63+0.73a 33.31+1.01a 23.06£0.39c  15.52+0.87b 12.18+0.31a  18.63+0.64b 53.67+1.06a
A3 33.71+0.11b 33.93+0.24a 32.36+0.35a 15.52+0.66b 12.89+0.80a 20.19+4.16b 51.40£2.75b
A4 45.95+0.46a 27.284+0.33bc 26.77+0.77bc  23.63+2.77a 13.254+0.66a 19.81+0.14b 43.31+3.24¢
AS 44.95+1.11a 26.37+1.31¢c 28.77+0.41ab  22.51+0.84a 13.08+0.40a 28.25+1.48a 36.17+1.30d
ZH505  42.30+0.44a 30.89+0.78a 26.81+2.64a 18.56+2.01a 12.82+0.33a 21.28+1.06a 47.35+0.73a
CD30 43.18+0.25a 29.74+0.37a 27.08+2.02a 19.49+1.53a 12.21+£0.23a 19.97+0.58a 48.33+0.43a
(P<0.05) Al A2 A3 A4 A5 3 26 4 10 4 25 5 10
5 25 5 Different lowercase letters indicate significant differences (P < 0.05). Al, A2, A3, A4 and A5 represent five sowing

dates on Mar. 26, Apr. 10, Apr. 25, May 10, May 25.
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Table 4 Accumulation of dry matter and contribution rate to grain before and after spinning of maize varieties ‘Zhenghong505°

(ZH505) and ‘Chengdan30’ (CD30)

Accumulation of dry matter (g~plant’]) Accumulation rate (%) Contribution rate to grain (%)
Variety Sowing date
Before spinning After spinning Before spinning After spinning Before spinning After spinning
ZHS505 Al 164.99+7.12a 214.33+3.65a 43.58+1.22b 56.42+1.22a 11.58+3.30b 88.42+3.30a
A2 161.47+3.48ab 159.57+6.86ab 50.43+1.41b 49.57+1.41a 18.69+3.73b 81.31+3.73a
A3 150.37+4.74bc 142.56+1.60b 52.57+0.66b 47.43+0.66a 11.80+3.67b 88.20+3.67a
A4 149.36+7.71c 75.10+4.29¢ 67.26+1.08a 32.74+1.08b 25.19+10.01b 74.81+10.01a
AS 155.43£5.66abc 67.78+2.46¢ 69.66+0.44a 30.34+0.44b 47.19+11.13a 52.81+11.13b
CD30 Al 150.73+1.85¢ 143.55+6.93a 51.22+1.45b 48.78+1.45a 16.91+4.37b 83.09+4.37a
A2 162.22+1.82b 156.19+9.36a 51.07+1.68b 48.93+1.68a 23.81+6.68ab 76.19+6.68ab
A3 140.78+1.19d 121.12+5.75ab 54.01+1.12b 45.99+1.12a 16.02+1.71b 83.98+1.71a
A4 174.72+2.35a 82.25+8.62b 69.32+2.07a 30.68+2.07b 34.46+11.91a 65.54+11.91b
AS 153.17+1.90¢ 72.53+2.85b 67.96+1.12a 32.04+1.12b 28.38+3.14ab 71.62+3.14ab
Al 157.86+2.64b 178.94+5.28a 47.40+0.95d 52.60+0.95a 14.25+2.60d 85.76+2.60a
Average A2 161.85+1.89a 157.88+5.11b 50.75£1.09¢ 49.25+1.09b 21.25+4.72¢ 78.75+4.72b
A3 145.58+2.90d 131.84+3.50c 53.30+0.79b 46.71£0.79¢ 13.91+2.65d 86.09+2.65a
A4 162.04+4.56a 78.68+6.34d 68.29+1.26a 31.71x1.26d 29.83+10.85b 70.18+10.85¢
AS 154.30+2.06¢ 70.16+2.65¢ 68.81+0.63a 31.19+0.63d 37.79+4.65a 62.22+4.65d
ZH505 156.32+3.04a 131.87+0.42a 56.70+0.56a 43.30+0.54a 22.89+2.48a 77.11+2.48a
CD30 156.32+1.15a 115.13+£2.01b 58.72+0.56a 41.28+0.54a 23.92+2.18a 76.08+2.18a
(P<0.05) Al A2 A3 A4 AS 326 4 10 4 25 5 10
5 25 5 Different lowercase letters indicate significant differences (P < 0.05). Al, A2, A3, A4 and A5 represent five sowing

dates on Mar. 26, Apr. 10, Apr. 25, May 10, May 25.

x5 BEMERSMEL 505 (HZ505)F0 K £ 30°(CD30) T RELIZHI# I
Table 5 Effect of different sowing dates on dry matter transport of maize varieties ‘Zhenghong505° (ZH505) and ‘Chengdan30’ (CD30)
Amount of translocation (g-plant™") Translocation ratio (%) Contribution ratio (%)
Variety S(()iwting + + +
ate Stem Leaf Stem + leaf Stem Leaf Stem + leaf Stem Leaf Stem + leaf

ZH505 Al  13.99+6.69ab
A2 16.15+4.29ab
A3 6.46+6.05b
A4 16.00+7.04ab
A5 19.88+3.88a
CD30 Al  18.46+3.52b
A2 25.90+1.74a
A3 12.1240.29¢
A4 18.87+0.91b
A5 17.43+4.52b
Al 16.23+1.97¢
Average Ay 21,03+2.91a
A3 929+3.11d
A4 17.44+3.14bc
A5 18.66+2.56b
ZH505 14.5+1.34a
CD30 18.56+0.21a

12.03+3.53ab  26.01£9.05ab 18.31£7.60  22.20+6.86 19.97+6.37 6.21£2.64 5.37£1.22 11.58+3.30
15.4842.77a  31.63+5.35ab 24.81+£6.29  27.33+4.02 26.02+4.04 9.56+2.80 9.13+1.83 18.69+3.74
11.30+0.80ab  17.75£5.26b  12.15+11.57 23.02+1.49 17.50+5.22 4.2944.02 7.51£0.53 11.80+3.67
6.29+0.31b  22.29+7.13ab 22.51£9.23  16.79+2.40 20.67+7.17 18.1849.25 7.01£1.16  25.19+10.02
15.01+6.03a  34.89+8.36a 29.08+4.85  33.09+9.60 30.80+6.04 26914534  20.28+7.99  47.19+11.13
14.4746.95ab  32.93+5.62ab 26.8844.46  33.60+14.81  29.61+4.89 14.36£2.74  11.26+5.41 25.62+4.37
14.40+4.76ab 40.30£5.79a  33.91£1.70  28.03+9.17 31.57+4.52 15.1742.75 8.64+4.05  23.81+6.68
15.83+2.53ab  27.87+2.73b  26.72+1.06  31.84+4.13 29.39+£2.56 9.17+0.23  11.74+1.71 20.91£1.71
19.1745.60a  38.04+4.79a  24.25+0.37  37.54+11.13  29.56+4.23 16.66+3.39  17.80+8.55  34.46+11.91
7.79+0.80b  25.22+3.95b  24.74+6.01  21.06+2.52 23.48+3.34 19.55+4.24 8.84+1.29  28.38+3.14
13.25+5.14abc 29.4745.22b  22.60+2.03  27.90+10.47  24.79+4.30 10.2941.66 8.32+3.88 18.60+3.76
14.94+3.75a  35.97+5.07a  29.36+£3.45  27.68+6.41 28.80+3.69 12.37+£3.57 8.89+3.82  21.25+6.36
13.57+1.09ab 22.81+4.12c  19.44+6.17  27.43+1.70 23.45+3.89 6.73+4.01 9.63+0.54 16.36+4.48
12.73+£2.70bc  30.17+5.11b  23.384+4.29  27.17+7.42 25.12+4.99 17.42410.89 12.41+£533  29.83+15.82
11.40+3.36c  30.06+2.98b  26.91£3.10  27.08+6.62 27.14+2.31 23.23+5.32  14.56+8.61 37.79+£10.13
12.02+1.13a  26.51+1.69b  21.37+1.98  24.49+2.04 22.99+1.78 13.03+2.17 9.86+1.46  22.89+2.48
14.33£0.98a  32.87+0.94a  27.30+0.08  30.41+2.47 28.72+0.98 14.98+0.60  11.65+1.59  26.64+2.18

5 25 5

(P<0.05) Al A2 A3 A4 AS 326 4 10 4 25 5 10
Different lowercase letters indicate significant differences (P < 0.05). A1, A2, A3, A4 and AS represent five sowing

dates on Mar. 26, Apr. 10, Apr. 25, May 10, May 25.
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Table 6 Effect of sowing dates on grain yield and its components of maize varieties ‘Zhenghong505° (ZH505) and ‘Chengdan30’
(CD30)
Variety Sowing Ear numger Ear length Row number Grain number 1000-grain weight Yiel({2
date (ear-hm™) (cm) per ear per row (2) (kg-hm™)
ZHS505 Al 5.05+0.28a 19.62+1.15a 20.25+0.68a 35.87+£3.23a 276.37+6.02a 7 593.44+203.96a
A2 4.60+0.21ab 21.37+1.35a 19.50+0.30a 34.70+1.24a 255.00+22.25b 6 450.67+£564.36b
A3 4.88+0.03a 19.32+0.48a 19.23+0.51ab 23.27+1.64c 255.10+21.56b 5 816.52+889.85b
A4 4.62+0.46ab 16.53+1.70b 18.97+1.75ab 30.07+3.46b 159.87+8.10d 4199.17+£626.06¢
AS 4.21+0.15b 13.86+0.22¢ 17.63+0.58b 22.50+1.42¢ 196.47+11.79¢ 2421.86+201.41d
CD30 Al 4.93+0.30a 16.19+0.79¢ 16.09+0.81a 21.73+5.87b 304.43+21.11a 5 559.74+455.83a
A2 4.58+0.34a 20.95+0.04a 17.43+0.39a 36.33+2.24a 287.17+17.49ab 6 666.05+1178.43a
A3 4.53+0.05a 20.52+0.75ab 17.47+0.25a 21.97+1.78b 271.60+12.41bc 5 868.60+£650.73a
A4 4.80+0.26a 18.96+1.70b 16.77+1.63a 30.57+5.59a 227.33+13.56d 5 885.15+851.13a
AS 4.09+0.03b 15.85+0.39¢ 17.67+0.87a 19.77+1.49b 251.53+14.36¢d 3 589.57+220.61b
Al 4.99+0.09a 17.91+£0.47b 18.17+0.28a 28.80+4.03b 290.40+13.54a 6 576.59+319.77a
Average A2 4.59+0.18b 21.16+0.66a 18.47+0.33a 35.52+1.47a 271.09+18.58b 6 558.36+580.67b
A3 4.71+£0.04ab 19.92+0.20a 18.35+0.35a 22.62+0.75¢ 246.70+2.52¢ 5 842.56+411.62¢
A4 4.71+£0.32ab 17.75+1.66b 17.87+1.61a 30.32+3.95b 193.60+10.52¢ 5042.16+£657.33d
AS 4.15+0.07¢ 14.86+0.24¢ 17.65+0.58a 21.14+0.15¢ 224.00+7.98d 3005.71£9.60¢
ZH 505 4.67+0.14a 18.14+0.21a 19.12+0.69a 29.30+0.27a 221.90+3.48b 5296.33+260.47b
CD 30 4.59+0.08a 18.49+0.33a 17.09+0.40b 26.08+0.53b 268.40+3.24a 5513.82+188.10a
(P<0.05) Al A2 A3 A4 AS 26 4 10 4 25 5 10
5 25 5 Different lowercase letters indicate significant differences (P < 0.05). A1, A2, A3, A4 and A5 represent five sowing

dates on Mar. 26, Apr. 10, Apr. 25, May 10, May 25.
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