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Effect of Liquid Manure Source, Application Rate and Time on

Agronomic Characteristics and Forage Yield of Winter Rye
Jin Gil Park, Jong Duk Kim and Chan Ho Kwon

ABSTRACT

This experiment was conducted to evaluate the effect of liquid manure source, application rate and time
on the agronomic characteristics and forage yield of winter rye. The experimental design was a randomized
complete block design. The treatments were : CFB150=chemical fertilizer (CF) 150 N as basal, CFS150 = CF
150 N as split application (75+75), SLB150=swine liquid (SL) 150 N as basal, SLS150=SL 150 N as split
application (75+75), SLB300=SL 300 N as basal, SLS150=SL 300 N as split application(150+150),
CLB150=cattle liquid (CL) 150 N as basal, CLS150=CL 150 N as split application(75+75), CLB300=CL
300 N as basal, CLS150=CL 300 N as split application(150+150). Heading date of the plant was observed
on the 17th of April for both chemical fertilizer and swine liquid, and on the 16th of April for cattle
liquid. Stay green of chemical fertilizer was higher than others because of high crude protein content. Leaf
was darker in high nitrogen fertilizer treatments than low N treatments. However lodging resistance was
poor as nitrogen fertilizer was increased. Dry matter (DM) content of rye at chemical fertilizer was lower
than liquid manure. DM yield of chemical fertilizer treatments were highest among the fertilizer source.
However, DM yield of rye with application was all most same at different N application methods. The
crude protein (CP) content and yield for chemical fertilizer was significantly higher than liquid manure. CP
yield using split application was higher by 16% and 28%, compared to basal application. Based on the
results of this study, forage production of liquid manure was lower, compared to chemical fertilizer. And
split application was superior to basal application forage and protein yields, and high protein.

(Key words : Chemical fertilizer, Swine liquid, Cattle liquid, DM yield, Crude protein)
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Table 1. Fertilizer source, application rate and time of this experiment

Treatment Fertilizer type Nitrogen rate Application method
CFB150 Chemical fertilizer 150 kg/ha Basal application
CFS150 Chemical fertilizer 150 kg/ha Split application
SLB150 Swine liquid manure 150 kg/ha Basal application
SLS150 Swine liquid manure 150 kg/ha Split application
SLB300 Swine liquid manure 300 kg/ha Basal application
SLS300 Swine liquid manure 300 kg/ha Split application
CLB150 Cattle liquid manure 150 kg/ha Basal application
CLS150 Cattle liquid manure 150 kg/ha Split application
CLB300 Cattle liquid manure 300 kg/ha Basal application
CLS300 Cattle liquid manure 300 kg/ha Split application
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Table 2. Effect of fertilizer source, application rate and time on agronomic characteristics

of winter rye
Treatment Firsl;leadmg dat:o% gsrt:; ri;‘:g:cge Plant height Dry matter
..« Date --- s (1-9) -+ e CIMe N VA
CFB150 11 April 17 April 8 8 11 17.5
CFS150 11 April 17 April 9 8 113 16.1
Mean 11 April 17 April 9 8 112 16.8
SLB150 10 April 17 April 7 9 106 19.0
SLS150 9 April 16 April 8 9 111 17.4
SLB300 8 April 17 April 8 9 112 16.4
SLS300 8 April 16 April 9 8 114 15.8
Mean 9 April 17 April 8 9 1m 172
CLB150 8 April 16 April 7 9 108 18.3
CLS150 8 April 16 April 8 9 108 17.7
CLB300 9 April 16 April 8 9 111 17.6
CLS300 8 April 16 April 9 8 112 16.1
Mean 8 April 16 April 8 9 110 17.4
Mean 9 April 16 April 8 9 110 17.2
LSD(0.05) 0.6

Rating: 9=outstanding (good), 1=poor.
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Table 3. Effect of fertilizer source, application rate and time on dry matter yield, crude

protein content and yield of winter rye

Dry matter yield Crude protein
Treatment
Yield Index Content Yield Index
kg/ha % % kg/ha %
CFB150 9,579 100 8.8 839 100
CFS150 9,102 95 11.8 1,077 128
Mean 9,341 10.3 958
SLB150 7,644 80 7.0 533 64
SLS150 7,967 83 9.5 753 90
SLB300 9,176 96 9.3 852 102
SLS300 9,098 95 11.4 1,034 123
Mean 8,471 9.3 793
CLB150 7,341 77 72 533 64
CLS150 7,429 78 72 536 64
CLB300 8,673 91 7.5 655 78
CLS300 8,470 88 9.7 824 98
Mean 7,978 79 637
~ Mean 8,448 8.9 764
LSD(0.05) 1,508 1.1 149
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