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Effects of Animal Slurry Application on Nitrogen Uptake of
Hairy Vetch and Growth of Chinese Cabbage

Ryoo, Jong-Won

This experiment was conducted to evaluate the effect of animal slurry on nitrogen
uptake of hairy veich and growth of chinese cabbage in cropping system. Hairy
vetch was seeded on September 20 in 2003. We examined the effect of cover
crop(hairy vetch (Vicia villosa Roth) and slurry application(0, 100, 200kg N/ha) on
yield and N uptake. Dry matter yield and nitrogen uptake of hairy vetch were
measured. The chinese cabbage succeeding cover crop was harvested in 2004. The
nitrogen uptake of hairy vetch was 84, 121, 148kg N/ha respectively, when the
slurry application was 0, 100 and 200kg N/ha. In addition. N uptake of hairy vetch
at the plot of 100kg and 200 kg N/ha slurry were 44% and 76% higher than that
of the plot without slurry application respectively. Slurry application of hairy vetch
could increase nitrogen uptake by application of green manure at the harvesting
time. The content of organic matter and P-content of soil with hairy veich plot
was higher than that of fallow plot due to inhibition of soil erosion. The organic
matter levels tend to improve with the addition of hairy vetch. Hairy vetch could
improve soil quality by reducing erosion compared with bare fallow. The green
manure of hairy vetch with animal slurry maintained soil nutrient and reduced
nitrogen fertilizer of chinese cabbage. The hairy vetch residues decomposed rapidly
releasing half of their residues within 40 days after burial. The yield of chinese
cabbage was 90% in the plot of manure of hairy vetch compared with chemical
fertilizer. The yield in the plot treated with green manure of hairy vetch and 50%
of chemical fertilizer was reduced 5% less than that of chemical fertilizer.
Therefore, it was estimated that the green manure of hairy vetch-chinese cabbage
cropping system could reduce nitrogen chemical fertilizer as much as 84~148kg
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N/ha. The green manure of hairy vetch with animal slurry maintained soil nutrient
and reduced nitrogen fertilizer of chinese cabbage.
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Table 1. Treatments of hairy vetch cultivation.

Treatments Amount of animal slurry (kg N/ha)
HS, 0
hairy vetch HSj00 100
HSa00 200
Non hairy vetch Fallow 0

Table 2. Treatments of hairy vetch and succeeding chinese cabbage cuitivation.

Treatments hairy vetch (KgN/ha) chinese cabbage (KgN‘ha)
HS-CFo 0 0
HS100-CFo 100 0
HS300-CFo 200 0
HS00~CF100 200 100
F-CFa 0 200

* HS : Hairy vetch with slurry, F : fallow, CF :
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Table 3. Soil chemical properties of trial field at Hoenggye.

pH OM T-N Av. P,0s Ex. cation(cmof/kg) CEC

(1:5) (%) (z/kg) (mg/kg) K Ca Mg (cmol'/kg)

63 5.1 231 225 1.42 109 4.6 19.8
m Zd= o ng
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Table 4. Effect of animal slurry on plant height of hairy vetch(cm)
10 Apr. 20 Apr. 30 Apr. 10 May 20 May 30 May
HS, 20.4b* 24.4b 34.6b 39.5¢ 52.3¢ 65.9¢
HS100 28.3a 36.5a 44 .43 49.7b 62.2b 78.4b
HS:00 32.2a 38.7a 46.8a 58.4a 72.7a 88.5a
* Duncan’s multiple range test(5%)
- HS; : Hairy vetch- No slurry,
* HS100 :

: Hairy vetch-slurry 100kg N/ha

- HS;00 : Hairy vetch-slurry 200kg N/10ha
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Table 5. Percentage of decomposition of hair vetch residues at the fall sowing.

(unit : %)
Days of covering treatment(days)
Treatments
10 20 30 40 50 60
HS, 13 32 43 56 76 82
HSi00 10 28 39 54 69 79
HS:00 9 30 40 54 70 78

* Duncan’s multiple range test(5%)

oA Al B £ AETY A2EFFFE J4ER 100kg N/ha A]&To) A
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148kgS Y ERAUTI<Table 6>. o] S AuiA] HiAlulFFo] 200kg NhaQd A& 23}
o getdavg 61~74% HAEZAS 71N F ANt weby ol ulx] AujA) 7135
FEX A 8o FHHld A% ALY §FF UL /53T Blevins(1990)% 8] o) 2] ) %]
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Table 6. N concentration and N uptake of hairy vetch in 2003,

Treatment N Concentration(%) N uptake(kg N/ha)
HSe 2.20b 84.1a(100)
HSi00 2.42a 121.0b(144)
HS200 251a 148.0c(176)

* Duncan’s multiple range test(5%)
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Table 7. Effects of animal slurry on dry matter yield of hairy vetch.

Treatments Dry matter yield(kg/ha)
HS, 3.820¢
HS)00 5.150b
HSz00 5.900a

* Duncan’s multiple range test(5%)
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Table 8. chemical properties affected by cultivation of the hairy vetch.

Treatments pH OM T.N | Av. P,Os Ex. cation(cmol’/kg) CEC
(1:5) (%) (g/kg) | (mgkg) K Ca Mg (cmol /kg)

HSo 6.4a* 5.0a 2.35a 210.1b 2.35a 10.5a 4.0a 21.0a

HSi00 6.5a 5.4a 2.50a 225.3a 2.50a 11.7a 4.5a 23.5a

HS200 6.4a 5.5a 2.52a 232.5a 2.52a 12.1a 4.0a 24.1a

Fellow 6.4a 4.0b 2.25b 202.0c 2.25b 8.6b 2.7b 18.3b

* Duncan’s multiple range test(5%)
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Table 9. Growth characteristics of 30 days after transplanting of chinese cabbage.

Treatments leaf No. plant weight(g/plant)
HS200-CFy 17.0c* 242¢
HS100-CFo 22.0b 295b
HS300-CFo 23.1a 305¢
HS300-CF100 24.6a 326a
F-CF100 253a 346a

* Duncan’s multiple range test(5%)
HS : Hairy vetch with slurry, CF : Chemical fertilizer
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Table 10. growth characteristics of succeeding chinese cabbage.

Treatments Leaf length Leaf width Head height | Head diameter | Head weight
(cm) (cm) (cm) (cm) (g/plant)
HSo-CFo 26.5b* 18.6¢ 20.2¢ 114 1.350d
HS100-CFo 35.0a 23.4b 27.4b 14.6 1.550¢
HS200-CFo 35.4a 25.6a 29.3a 15.9 1.715b
HS300-CF 100 35.2a 25.4a 29.0a 15.8 1.880a
Fallow-CF00 34.9a 25.1a 28.9a 15.2 2.003a

* Duncan’s multiple range test(5%)
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Table 11, Yield and growth characteristics of chinese cabbage.

Total yield Commodity Percentage of
Treat t
reatments (kg/ha) Index yield(kg/ha) Index commodity(%)
HS, 45.800d* 72 43.900a 82 87

HS 00 53.900¢ 85 46.600¢ 87 86
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Treatments To(tl:ﬂ g/}};;;ﬂd Index )(':1:{3?11;(/11113 Index g)e;l:izt;%; (‘?/S
HSa00 57.200b 91 50.100b 93 86
HS200-CF100 60.400a 95 53.950a 101 89
Fallow-CFzg0 63.200a 100 53.500a 100 85

* Duncan’s multiple range test(5%)
N5 =2
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