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Study of the Use of Winter Forage Crops, Early Maturing Rice and Summer

Oats in Triple Cropping Systems at Paddy Field in Southern Region
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ABSTRACT

This experiment was undertaken to develop triple cropping systems for winter cereal crops for forage, early maturing rice and
oats, and to select a winter forage crop in order to determine rice transplanting time at paddy fields in the southern region. Also,
the productivity and feed value of the resulting forage crops were examined. When winter cereal crops used for forages are first
harvested at the early maturing rice transplanting period, and again harvested during the winter forage crop harvesting period, the
fresh yield and dry matter yield of rye were 32.0, 42.3 ton/ha and 5.8, 16.5 ton/ha, respectively, demonstrating higher yields than
other winter crops. The early maturing rice, ‘Jopyeong’, transplanted on June 4 had a lower percentage of ripened grain compared
to those transplanted on May 6, and milled rice yield transplanted on June 4 was also decreased by 22%. Thus, the results
showed that early transplanting was profitable. Regarding the oats grown during the fall cropping season, the heading date for the
oats sown first was on October 10, but the heading was not observed in those sown later. Dry matter yield and TDN vyield of
the second sowing was less than 50% compared to the first. Consequently, rye may be the most suitable winter forage crop for
triple cropping systems. Early transplanting of 'Jopyeong' after rye harvesting before April 30 in addition to timely sowing of oats
in the fall season would be profitable for rice and forage production using triple cropping systems in the southern region.
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Fig. 1. Air temperature and the amount of precipitation
during the growing season from November
2012 to October 2013.
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Table 1. Growth characteristics and forage yield of winter cereal crops for forage

Plant height Number of spikes

Yield (MT ha™ ")

Harvesting date Species Heading date (cm) (No/m?) Fredh Dry matter DN
Barley - 46° 864 13.6° 2.4 1.8¢

Rye April 27 81° 922 32.0° 5.8 3.7

April 30 Triticale - 51° 820 23.5° 4.5° 3.2°
Wheat - 47° 996 14.7° 2.8° 2.0°

Mean - 56 900 21.0 3.9 2.7

Barley May 3 84° 828 29.7¢ 10.1° 6.7°

Rye April 27 155° 750 4.3 16.5° 9.2

May 30 Triticale May 10 124° 780 38.3° 11.7° 7.0°
Wheat May 7 83° 973 30.8° 10.4° 6.8°

Mean - 112 833 35.3 122 74

*d Means in the same column with different letter were significantly different (p<0.05).
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Table 2. Feed value of winter cereal crops harvested on April 30 and May 30

Feed value (%)

Harvesting date Species Cpy NDF ADF Hommi

emicellulose TDN

Barley 21.7° 47.2¢ 19.4¢ 27.8 73.6*

Rye 12.7¢ 61.1° 32.8° 28.3 63.0°

April 30 Triticale 20.2° 51.2° 22.5° 28.7 71.1°
Wheat 21.6° 53.3° 22.9° 30.4 72.1°

Mean 19.14 5328 24.4° 28.8 70.0%

Barley 9.8 54.3¢ 28.5¢ 25.8 66.5"

Rye 7.3¢ 67.4° 41.7° 25.7 56.0°

May 30 Triticale 9.6" 67.1° 40.1° 27.0 57.2¢
Wheat 9.1° 56.6° 31.9° 27.4 63.7°

Mean 9.0° 61.4" 35.6" 26.5 60.9%

*d Means in the same column with different letter were significantly different (p<0.05).
Y CP : Crude protein, NDF : Neutral detergent fiber, ADF : Acid detergent fiber, TDN : Total digestible nutrients.
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Table 3. Agronomic characteristics and vyield of rice cultivated after winter forage crops production at paddy field

Trans- . Fgrrner Heading Culm Panicle Ripeped 1.000 Grain Mille.:d rice

planting Cultivar  cultivated date length N.o grain  grain wt. No.. yield Index
date crop (cm) (/hill) (%) (2) (/Pani.) (MT/ha)

kguﬁfri - Aug 2 67 20 90.1 20.1 74 5.42° 100
Barley Jul 15 70 25 83.4 20.2 80 4.50™ 83
May 6 Rye Jul 15 69 24 84.0 20.2 78 432 80
Jopyeong  Triticale Jul 15 67 22 83.5 20.3 75 4.29 79
Wheat Jul 15 66 22 83.6 20.1 75 435 80
Mean Jul 15 68 23 83.6 20.2 77 437 81
k‘:ﬁ;ﬁi — Aug 19 78 22 92.8 20.1 98 6.01° 100
Barley Jul 31 75 24 62.6 20.9 77 3.39 56
Jun 4 Rye Jul 31 75 23 62.5 21.1 77 3.42 57
Jopyeong  Triticale Jul 31 73 22 62.3 21.3 75 3.36 56
Wheat Jul 31 76 24 65.2 21.2 80 3.53 59
Mean Jul 31 75 23 63.2 21.2 77 3.43° 57

" Means in the same column were not significant (p>0.05).
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in the fall season after rice cultivation at

paddy field
Planting Former cultivated  Heading  Plant height Number of pikes Yield (MT ha ")
date crops date (cm) (No/m?) Fresh Dry matter TDN
Barley + Rice 10. Oct 112 833 38.5 8.6 51"
Rye + Rice 10. Oct 110 892 38.1 8.6 5.1
Aug 28 Triticale + Rice 10. Oct 107 890 36.5 8.1 4.8
Wheat + Rice 10. Oct 111 897 37.5 8.5 4.9
Mean 10. Oct 110" 878 37.7% 8.5 5.0*
Barley + Rice - 81 915 22.5 3.6 24"
Rye + Rice — 83 983 23.5 3.7 2.5
Sep 2 Triticale + Rice - 79 920 23.0 3.6 2.4
Wheat + Rice — 82 925 22.0 3.4 2.3
Mean — 818 936 22.8° 3.6" 2.4°

" Means in the same column were not significant (p>0.05).
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Table 5. Feed value of oats cultivated in the fall season after rice cultivation at paddy field

Former cultivated

Feed value (%)

Harvesting date

crop cpY NDF ADF TDN

Barley + Rice 10.8 62.5 37.8 59.0™
Rye + Rice 10.8 62.0 36.3 60.2
Aug 28 Triticale + Rice 10.7 62.3 36.0 60.4
Wheat + Rice 10.6 61.8 36.7 59.9

Mean 10.7° 62.24 36.74 59.98

Barley + Rice 21.6 46.9 28.2 66.6™
Rye + Rice 21.8 48.1 28.6 66.3
Sep 2 Triticale + Rice 21.7 48.0 28.6 66.3
Wheat + Rice 21.5 473 27.8 66.9

Mean 21.7% 47.6° 28.3" 66.5%

" Means in the same column were not significant (p>0.05).

D'CP : Crude protein, ? NDF : Neutral detergent fiber, * ADF : Acid detergent fiber, ¥ TDN : Total digestible nutrients.
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