FA ZAFEA] (J. Kor. Grassl. Forage Sci.) 31(4) : 345~352, 2011

DOI:10.5333/KGFS.2011.31.4.345

Growth Characters and Yield of Wheat Species Depend on

Soil Fertility in Paddy Field
Jung Il Ju', Hee Bong Lee®, Ouk Kyu Han’, Tae Hwa Song® and Hee Chung Ji*

ABSTRACT

Soil fertility different depend on application rate of manure and compost for many years. While each
crop has different adaptability depend on soil fertility, crop and species or varicties should be chosen
depending on the adaptability and productivity. These experiments were carried out to compare the five
winter cereal crops for whole crop silage on growth, yield and feed value as affected by soil organic
content. The rate of increase on no. of spikes at high fertile soil compared with medium fertile soil was
sequently high Samhan (Oat’s variety) > Cheongwoo (Wheat) > Gogu (Rye) > Youngyang (Barley) > Shinyoung
(Triticale). The rate of decrease at low fertile soil compared with medium fertile soil was sequently high
Youngyang > Gogu > Cheongwoo > Shinyoung > Samhan. The triticale was lower variation of no. of spikes
as affected by soil organic content than that of other winter cereals. The variations of dry matter yield as
affected by soil fertility was higher oat and barley and lower triticale. Forage yield of triticale was higher
about 69 percent than that of barley at low fertile soil. Forage yield was the highest in triticale and the
lowest in rye in all soil fertility. In high fertile soil, rate of increasing digestible dry matter (DDM) yield
compared with medium fertile was high in Samhan and Youngyang. Rate of reduced DDM yield in low
fertile soil compared with medium fertile was low in Shinyoung and Cheongwoo.

(Key words : Yield, Dry matter, TDN, Forage)
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Table 1. Characteristics of soil before experiment

Exchangeable cation (cmoll /kg)

Fertility oM* pH CEC’ Avg. P,Os

degree (gkg) (1 :5)  (ds/m) (mg/kg) Ca K Mg
High 30.0 7.5 0.54 540 9.0 0.97 3.6
Normal 23.8 7.2 0.37 186 7.4 0.80 33
Low 19.8 6.9 0.54 69 7.2 0.51 2.0

a . b . .
organic matter, = cation exchange capacity.
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Table 2. Agronomic characteristics of high fertile soil of winter forage crops
Species

* 1: strong 9: weak
** Barley : Youngyang, Wheat

Barley
Triticale
Oat

Wheat

Rye
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Table 3. Fresh and dry matter yield of high fertile soil of winter forage crops

. Yield (kg/ha) Dry matter
Species Y
Fresh Index Dry matter TDN rate (%)
Barley 29,530 100 11,360° 8,268° 385
Wheat 33,080 112 13,750 9,888" 41.6
Rye 32,310 109 9,050° 5,636 28.0
Triticale 42,670 144 16,760 11,285 39.3
Oat 29,110 99 10,740% 7.427% 36.9

Same letters in each column are not significantly different at the 5% level of Ducan’s Multiple Range Test.

** Barley : Youngyang, Wheat : Cheongwoo, Rye :
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Table 4. Agronomic characteristics of normal fertile soil of winter forage crops

Species Heac(liir;%)date Plan(tcrlrlle)aight Ear((};t;gth Né)airsOf L(cl)ci%l)rig Harvest day
Barley 1 May 93 42 542 1 27 May
Wheat 7 May 91 7.1 765 1 3 June
Rye 29 April 158 8.1 730 7 4 May
Triticale 8 May 120 10.8 607 3 3 June
Oat 21 April 94 15.0 896 1 9 June

* 1: strong 9: weak
** Barley : Youngyang, Wheat : Cheongwoo, Rye :

Gogu, Triticale :

Shinyoung, Oat : Samhan
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Table 5. Fresh and dry matter yield of normal fertile soil of winter forage crops

) Yield (kg/ha) Dry matter
Species 0
Fresh Index Dry matter TDN rate (%)
Barley 29,040 100 10,910 7,820° 37.6
Wheat 32,820™ 113 13,990 10,006 42.6
Rye 38,050 131 10,200° 6,465° 26.8
Triticale 38,830° 134 15,980 10,987 412
Oat 25,560" 88 9,720° 6,829° 38.0

Same letters in each column are not significantly different at the 5% level of Ducan’s Multiple Range Test.

Table 6. Agronomic characteristics of low fertile soil of winter forage crops

Heading date Plant height

Ear length

Lodging

Species (day) (cm) (cm) No. of ears (1~9)* Harvest day
Barley 3 May 92 4.0 436 1 28 May
Wheat 6 May 91 7.1 646 1 3 June
Rye 1 May 153 8.9 602 7 11 May
Triticale 9 May 119 10.5 528 2 3 June
Oat 21 April 88 14.5 808 1 9 June

* 1: strong 9: weak

** Barley : Youngyang, Wheat : Cheongwoo, Rye : Gogu, Triticale : Shinyoung, Oat : Samhan
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Table 7. Fresh and dry matter yield of low fertile soil of winter forage crops

Speci Yield (kg/ha) Dry matter
pecies 0
Fresh Index Dry matter TDN rate (%)
Barley 22,750° 100 8,770 6,328 38.5
Wheat 30,670° 135 13,010° 9,490 424
Rye 29,740 131 8,310 5,024° 27.9
Triticale 36,360° 160 14,860 10,358" 40.9
Oat 22,390° 98 8,290° 5,798 36.9

Same letters in each column are not significantly different at the 5% level of Ducan’s Multiple Range Test.
** Barley : Youngyang, Wheat : Cheongwoo, Rye : Gogu, Triticale : Shinyoung, Oat : Samhan.

Table 8. Acid detergent fiber (ADF) and Neutral detergent fiber (NDF) of winter forage crops
depend on organic matter content

Specics ADF (%) NDF (%)
HF* NF* LF* Mean HF* NF LF Mean
Barley 204 2180 212 2LI° 41.3¢ 42.1° 42.2° 41.9°
Wheat 21.5¢ 20" 202¢ 21.2° 42.9° 43.2¢ 40.4° 42.2°
Rye 337 323 360" 34.0° 60.2° 58.7° 63.4° 60.8"
Triticale 273 255° 24.3° 25.7° 50.6° 48.6° 45.7° 48.3°
Oat 25.0° 23.6° 24.0° 24.2° 47.4° 45.0° 45.0° 458"
Mean 256" 250° 251 252 47.5° 47.5° 473 47.8

* HF : high fertility, NF : normal fertility, LF : low fertility
** Barley : Youngyang, Wheat : Cheongwoo, Rye : Gogu, Triticale : Shinyoung, Oat : Samhan
Same letters in each column are not significantly different at the 5% level of Ducan’s Multiple Range Test.

Table 9. Crude protein (CP) and RFV of winter forage crops depend on organic matter

content
_ CP (%) RFV (%)

Species

HF* NF* LF* Mean HF* NF LF Mean
Barley 7.2° 6.1 6.0° 6.4° 1645 1595  159.8°  161.3°
Wheat 74° 5.8° 6.3" 6.5 156.9° 1547  168.9°  160.2°
Rye 8.4° 7.9° 7.6" 8.0° 96.8°  101.0° 89.3° 95.7°
Triticale 7.3 6.4° 5.5 6.4° 1248 1324 1424°  1332°
Oat 7.6° 6.7° 6.3" 6.9" 136.9°  1459°  1453°  142.7®
Mean 7.6" 6.6" 6.3" 6.8 136.0°  138.7°  141.1° 1386

* HF : high fertility, NF : normal fertility, LF : low fertility
** Barley : Youngyang, Wheat : Cheongwoo, Rye : Gogu, Triticale : Shinyoung, Oat : Samhan
Same letters in each column are not significantly different at the 5% level of Ducan’s Multiple Range Test.
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Ju et al.: Productivity of Wheat Species Depend on Soil Fertility

Table 10. Digestible dry matter (DDM) and digestible dry matter (DDM) yield of winter forage
crops depend on organic matter content

Specics DDM (%) DDM Yield (kg/ha)
HF* NF* LF* Mean HF* NF LF Mean

Barley 73.0°  71.9° 724 72.4° 8,300°  7.850°  6,350° 7,500
Wheat 72.1° 71.8° 73.2° 72.4° 9,920° 10,040  9,520°  9,830°
Rye 62.6° 63.8° 60.9° 62.4° 5,670° 6,500  5,060° 5,740°
Triticale 67.7° 69.1° 69.9° 689 11,340 11,040°  10,390° 10,920
Oat 694" 705" 702" 7007 7460° 6850  5820°  6,710™
Mean 69.0° 694" 693" 692 8,540"  8460°  7430° 8,140

* HF : high fertility, NF : normal fertility, LF : low fertility
** Barley : Youngyang, Wheat : Cheongwoo, Rye : Gogu, Triticale : Shinyoung, Oat : Samhan
Same letters in each column are not significantly different at the 5% level of Ducan’s Multiple Range Test.
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