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Effects of Productivity of Aifalfa Monoculture by Inorganic
Phosphate and Fermented Cow and Poultry Manure Levels
Mixed with Sawdust

Jae Soon Shin, Young Chul Lim, Hyuk Ho Lee, Hyun Ju Jin and Jeong Gap Kim

Summary

To investigate the effects of inorganic phosphate(P,Os 200kg/ha), fermented cow manures(P,Os 200kg/ha,
400kg/ha) and poultry manures(P,Os 200kg/ha, 400kg/ha) levels mixed with sawdust on the soil changes and
productivity of alfalfa monoculture, a field experiment arranged by randonmized complete block design was
conducted at National Livestock Research Institute in Suwon, September, 1993 to December 1995. The results are
as follows.

1. Soil pH was changed from 5.40(before experiment) to 6.17(fermented cow manure, P,Os; 400kg/ha), 6.76
(fermented poultry manure, P,0Os 400kg/ha) and 6.31(inorganic phosphate, P,Os 200kg/ha) at O~5cm depth of
subsoil, respectively. Organic contents after experiment were lower as a range of 2.41%~3.15% than those
before experiment.

2. Total nitrogen contents of each treatment showed as 0.13%~0.16% at 0~5cm depth of subsoil comparing with
before experiment(0.15%). Available phosphate content of inorganic phosphate(P,Os 200kg/ha) was highest as
405ppm, lowest as 125ppm(fermented poultry manure, P,Os 200kg/ha) than before trial(205ppm).

3. K and Ca contents of after experiment were appeared to 0.22%~0.78% and 6.45%~9.45% comparing with
before experiment(0.10% and 3.56%), respectively.

4. During two years, average DM yield of fermented cow manure(P,Os 400kg/ha) was highest as 11,731kg/ha and
lowest as 9,017kg/ha at fermented poultry manure plot(P,Os 200kg/ha) with as sawdust, but no significant
difference was found among treatment(P >0.05).

S. CP production, NEL and TDN yield of fermented cow manure(P,Os 400kg/ha) were highest as 2,282kg/ha,
69,900kg/ha and 6,392kg/ha, respectively, but no significant difference among treatment(P>0.05).

6. In inorganic contents of alfalfas, there was not show same tendency in accordance with treatments. As a results
mentioned above, it was possible to use 200kg P,Osha of fermented cow or poultry manure with sawdust

instead of inorganic phosphate fertilizer.
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Table 1. The chemical proeprities of soil before and after experiment

) pH OM T-N Av. P,Os Exch. cation (me/100g)
Mineral rate (kg/hay 15 HO) () @  eem K Ca Me
before 540 3.50 0.15 257 0.10 3.56 043
after
Chemical-P,Os (200kg)
0~ 5cm 6.31 241 0.13 405 0.78 6.45 0.35
5~10cm 5.39 225 0.12 176 0.23 4.04 0.17
10~20cm . 592 141 0.08 54 0.27 4.11 027
20~30cm 5.27 091 0.05 10 0.15 3.48 0.15
Cattle-P,05 (200kg)
0~ Scm 5.15 290 0.16 132 0.36 7.78 094
5~10cm 5.96 2.19 0.13 72 0.26 4.87 0.62
10~20cm 5.71 133 - 0.10 50 0.15 5.16 0.58
20~30cm 5.12 1.14 0.06 12 0.14 5.79 0.53
Cattle-P,O5 (400kg) '
0~ Scm 6.17 3.15 0.13 308 0.22 6.82 0.13
5~10cm 5.65 191 0.11 155 0.73 4.79 0.56
10~20cm 5.79 1.86 0.10 75 0.22 481 043
20~30cm 5.76 0.98 0.07 20 0.08 3.83 0.24
Poultry-P;05 (200kg)
0~ Scm 4.48 2.54 0.13 125 0.44 7.49 0.13
.5~10cm 5.63 1.98 0.11 85 0.26 5.41 0.78
10~20cm 5.71 1.79 0.10 33 0.21 6.75 0.06
20~30cm 5.49 1.14 0.07 17 0.06 4.20 0.25
Poultry-P;05 (400kg)
0~ S5cm 6.76 2.58 0.14 236 0.23 9.44 0.66
5~10cm 591 2.19 0.13 103 0.09 5.66 0.46
10~20cm 5.59 2.25 0.11 97 0.11 5.05 0.38
20~30cm 5.54 1.16 0.07 16 0.14 4.53 0.23
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Table 2. The winter survival, botanical composition

phosphate fertilizations

(P,0s 200kgha)77b 7b¢ o} FWd & $E(P0s
400kg/ha)T 11,731kg, & W2 & 9% (P05 200kg/ha)+
11,050kg, &9 & A P,0s 400kgha)yT 10414kg,
716 Q1A Al & (P,05 200kg/a) T 9.824kg 18] T &
ukak § A BP0 200kg/ha)T 9,017kgS R AR %
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A
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and dry matter yield of alfalfa as affected by

Winter alfalfa ratio(%) DM yield (kgha)

Mineral rate (kg/ha) survival

(%) beginning after 1994 1995 average
Chemical-P,O5 (200kg) 91.2 65 70 10,337¢ 9,311° 9,824*
Cattle-P,05 (200kg) 92.6 70 82 11,143* 10,957 11,050*
Cattle-P,Os (400kg) 88.6 83 90 11,230° 11,935° 11,731*
Poultry-P,05 (200kg) 91.2 68 56 9,478 8,556* 9,017
Poultry-P,O5 (400kg) 89.3 68 55 9,927° 10,901* 10,414°

* Same letter are not significant different at 5% level by Duncan’s multiple range test.
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Table 3. Crude protein(CP) and energy(NEL, StE and TDN) yield of alfalfa as affected by

phosphate fertilizations

Mineral rate (kg/ha) CP (kg/ha) NEL (MJ/ha) kStE/ha TDN (kg/ha)
Chemical-P,0s (200kg) 1,945% 59,239* 5,844¢ 4,948°
Cattle-P:Os (200kg) 2,253% 66,258* 5,736 6,094°
Cattle-P;O5 (400kg) 2,282° 69,900° 5,678 6,392°
Poultry-P,Os (200kg) 1,823% 55,014* 5,868 5,098*
Poultry-P,Os (400kg) 2,191* 63,213° 5,579° 5,829*

* Same letter are not significant different at 5% level by Duncan’s multiple range test.
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Table 4. Mineral contents in percentages, Ca/P.ratio and K/(Ca+Mg) ratio of alfalfa as

affected by phosphate fertilizations

K/Ca+M
Mineral rate (kg/ha) P (%) K (%) Ca (%) Mg (%) Ca/P ; £
UR
Chemical-P,05 (200kg) 0.29 208 1.47 0.46 507 0.48
Cattle-P,05 (200kg) 0.27 208 224 048 830 0.35
Cattle-P,05 (400kg) 0.40 198 2.03 0.40 508 0.38
Poultry-P;05 (200kg) 0.41 123 2.86 0.36 6.98 0.18
Poultry-P,05 (400kg) 0.29 2,08 1.79 043 6.17 0.43
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