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Changes of Growth and Yield of Late—planted Maize Cultivar for
Double Cropping with Barley
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Sung-Beom Back, Jang—Hoon Sung, and Wook—Han Kim

National Institute of Crop Science, RDA, Suwon 441-857, Korea

ABSTRACT Maize double cropping with winter cereals is
important for round-year production of forage or grain, and
increase of self-sufficiency of upland grain crops such as
maize and wheat. Changes of maize growth and yield for
forage or grain according to late planting in June for double
cropping with winter barely were investigated compared to
proper planting in April for three years from 2007 to 2009.
Forage and grain yields of maize planted in mid or late June
decreased by 20~30% compared to proper planting in April,
but total grain yields per year of double cropping increased
by 30~40% compared to single cropped maize. Reduction
of ear dry matter was less than that of stalk in late planting
within maize plant part. Yield reduction by late planting was
the least at Kwangpyeongok, which showed the highest grain
yield, 850 kg 10a” in even though late planting in June.
Meteorological condition during harvesting time of double
cropped maize, which in late September (forage) and mid
October (grain), were better than that of conventional maize
harvesting time which in late August and mid September. It
is thought that more researches for double cropped maize for
higher grain production is needed in the future.

Keywords : maize, barley, double cropping, late planting,
cultivar
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Fig. 1. Weather condition during corn growing seasons of three experimental years ;

hours of sunshine.

Table 1. Changes of maize growth status affected by planting date and cultivar in 2007.

Late Ear. Mid. Late Ear.

" il

. Mid.
Iy July

55(3), (2010)

e G
July Aug.

®)

| I I |
sep.

(A) mean temperature, (B) rainfall, (C)

Silking stage

Planting

Ear height

Ear set

date Hybrid Sl(il;:g sill?x?gs (;Zys) C(}Iél)) height (cm) diameter (cm) ratio (%)  ratio (%)
April Kwangpyeongok 7.13 80 802 50.3 100
24 Kangdaok 7.17 84 858 56.2 99
LSD(0.05) - 2 16 1.6 ns
Kwangpyeongok 8.16 64 907 48.8 98
JLI'I;’ Kangdaok 8.17 65 929 548 89
LSD(0.05) - ns ns 3.9 6

Table 2. Changes of maize dry matter, forage and grain yield affected by planting date and cultivar in 2007.

Planting Hvbrid Ear DM Stover DM Total DM Ear DM TDN yield Grain yield
date Y (kg 10a™) (kg 10a™) (kg 10a™) ratio (%) (kg 10a™) (kg 10a™)
Aoril Kwangpyeongok 950 963 49.8 1,368 980
2";‘ Kangdaok 954 1,075 2,029 46.0 1,437 969

LSD(0.05) ns 98 2.6 ns ns
I Kwangpyeongok 732 (77%)T 714 (74%) 1,445 (76%) 50.7 1,037 (76%) 710 (72%)
lllge Kangdaok 636 (67%) 782 (73%) 1,419 (70%) 45.0 996 (69%) 617 (64%)
LSD(0.05) 70 ns 52 ns 68
"Ratio of late planting to proper planting.
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Table 3. Barley (cultivar Youngyang) growth and yield by harvest date in 2008 and 2009.

Year Heading Harvest Stem Spike Spike number (;8531) Dill/{ d Grain yield
date date length (cm) length (cm) (No. m?) y_1 (kg 10a™)
(kg 10a™)
2008 May 2 May 27 (forage) 92 5.0 408 1,312 (846) -
” June 21 (grain) 88 4.9 343 - 772
2009 May 3 June 16 (grain) 82.9 5.0 354 - 804
Table 4. Changes of maize growth status affected by planting date and cultivar in 2008.
Plantin Silking stage Stalk Stem  Ear height Ear Ear Ear
date & Hybrid Silking D'alis to GDD height diameter ratio length diameter set ratio
date TV (C)  (em)  (em) (%) (cm) (mm) (%)
(days)
Kwangpyeongok 8.5 66 668 261 233 48.4 17.3 51.3 99
May Kangdaok 8.7 68 715 260 24.8 52.1 19.1 523 100
31 Cheonganok 8.4 66 657 241 22.2 50.0 18.8 48.0 101
LSD (0.05) - 1 10 15 1.1 2.7 0.6 0.5 ns
Kwangpyeongok 8.18 58 894 243 22.8 453 16.0 47.9 100
June Kangdaok 8.21 62 936 225 22.7 52.1 16.8 48.1 100
21 Cheonganok 8.18 58 894 208 19.9 45.6 17.9 453 101
LSD (0.05) - 2 28 14 1.6 2.2 0.8 0.9 ns
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Table 5. Changes of maize dry matter, forage and grain yield affected by planting date and
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cultivar in 2008.

Planting Hybrid Ear Dl\_/{ Stover D}\/I Total D}}/I Ear DM TDN yie_:lld Grain yiild
date (kg 10a") (kg 10a™) (kg 10a™) ratio(%) (kg 10a™) (kg 10a™)
Kwangpyeongok 1,077 942 2,018 533 1,463 1,050
May Kangdaok 1,050 1,071 2,121 49.5 1,516 1,036
31 Cheonganok 1,084 871b 1,955 55.3 1,428 1,108
LSD (0.05) ns 133 156 4.2 ns ns
Kwangpyeongok 859 (80%)T 733 (78%) 1,592 (79%) 53.8 1,157 (79%) 854 (81%)
June Kangdaok 698 (67%) 817 (76%) 1,516 (71%) 46.0 1,069 (71%) 683 (66%)
21 Cheonganok 758 (70%) 602 (69%) 1,360 (70%) 56.0 995 (70%) 771 (70%)
LSD (0.05) 58 94 149 1.5 102 59
"Ratio of late planting to proper planting
Table 6. Changes of maize growth status affected by planting date and cultivar in 2009.
Planting . Silking stage St.alk .Stem Ear h.eight Ear . Ear Ear .set
date Hybrid Silking Days to GPD height  diameter ratio length  diameter ratio
date  silking (days) (C) (cm) (mm) (%) (cm) (mm) (%)
Kwangpyeongok 7.13 81 801 276 27.4 53 17.0 51.8 99
April Jangdaok 7.13 81 801 269 25.4 49 19.8 48.8 81
23 Cheonganok 7.11 79 775 255 24.4 54 18.2 47.2 101
Kangilok 7.10 78 761 286 26.0 49 18.4 49.6 100
LSD (0.05) - 0 0 13 1.3 2 0.5 1.2 5
Kwangpyeongok 8.17 59 862 266 23.0 47 16.4 51.0 99
Jangdaok 8.17 59 862 243 21.4 44 20.4 45.0 97
1‘1“916 Cheonganok 8.15 58 838 231 21.0 48 18.8 46.6 100
Kangilok 8.14 57 820 249 20.4 46 18.2 47.2 100
LSD (0.05) - 2 32 19 1.7 3 1.5 2.0 2

Table 7. Changes of maize dry matter, forage and grain yield affected by planting date and cultivar in 2009.

Planting Hybrid Ear DN{ Stover D%\/[ Total Dl}/[ Ear DM TDN yielld Grain yielld
date (kg 10a™) (kg 10a™) (kg 10a™) ratio (%) (kg 10a™) (kg 10a™)
Kwangpyeongok 1,159 1,248 2,407 48 1,712 1,157
., Jangdaok 922 1,079 2,001 46 1,412 964
Agﬂ Cheonganok 1,150 980 2,131 54 1,548 1,192
Kangilok 1,346 1,193 2,539 53 1,838 1,356
LSD (0.05) 135 93 135 5 109 138
Kwangpyeongok 953 (82%)" 823 (66%) 1,777 (74%) 54b 1,289 (75%) 946 (82%)
Jangdaok 800 (87%) 736 (68%) 1,536 (77%) 52¢ 1,108 (78%) 817 (85%)
JL11191e Cheonganok 947 (82%) 732 (75%) 1,680 (79%) S56a 1,231 (80%) 959 (80%)
Kangilok 994 (74%) 843 (71%) 1,836 (72%) 54b 1,335 (73%) 988 (73%)
LSD (0.05) ns ns ns 2 ns ns

"Ratio of late planting to proper planting
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