WAL

1,400,540 ha 7} BHSERTfEMR} D BEHHRBES I A 3

D 4(2):98~107, 1983

ol UHM FR HEFES SFAEES 26t
N-P-K feiExkiEo| Bast 5

REE - 2 27E - F0B
IEPN. L 1IN, 2

Studies on N—P —K Fertilizer Levels for Maximum Production of
Grasses and Legumes on Hilly Land
S. K. Kwon, M. K. Kim, Y. K. Kim, and 1. D. Lee

College of Agriculture, Choongnam National Univereity
Summary

This experiment was carried out to determine the optimum fertilizer level of N-P-K for maximum yield

of grasses at hill-land pasture. The pasture species tested were orchardgrass, tall fescue, alfalfa and ladino

clover.

The results are summarized as follows:

The difference in yield of treatment 1, 2 and 4, 5 was significant at the 5% level. In other word, alfalfa
yields from 6-30-30 kg/10a and 6-40-30 kg/10a (N-P-K) application were significantly increased over
the yields from 4-20-20 kg/10a and 4-30-20 kg/10a (N-P-K).

In observing the yield from the treatment 5 where 10 kilograms of phosphate was additionally applied
over the treatment 4, it was increased in yield but failed to show statistical significance. With these
results, the most optimum rates of N-P-K for alfalfa production ure 6-30-30 kg/10a.

Ladino clover showed the highest yield at treatment 6 with statistic significance at the 1 percent level
over the other treatments. Therefore, NPK rates of 6-30-40 kg/10a would be the most optimal rates
for maximum production of ladino clover.

Orchard grass yield showed significance at the 1 percent level among other treatments except treatment
3and 4. The highest yield was also shown at treatment 6 where NPK rates applied 40-30-40 kg/10a.

Tall fescue yield showed high significance at the 1 percent except treatments between 2 and 3, 5 and
6. The highest yield was observed at treatment 6 where NPK was applied 40-3040 kilograms per 10a.
Nitrogen content of dry matter was 0.91-1.05% in 20 kg of N and was 1.05-1.26% in 3040 kg of
N per 10a.

The absorption rate of nitrogen applied was 23-31% regardless of the nitrogen level. Potash content
of dry matter was increased in accordance with increasing K rates.

The gross income was the highest on the N-P-K application of 4-20-30 kg/10a in alfalfa and ladino
clover, 40-30-40 kg/10a in orchardgrass and 30-20-20 kg/10a in tall fescus.
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Table 2. Rates of fertilizer application (kg / 10a)
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Table 1. Seeding rate (kg / 10a)
Grasses Legumes
Orchardgrass 3.0 Alfalfa 3.0

Tall fescue 3.0 Ladino clover 2.5
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Treatment 1 2 3 4 5 6
Block N-P205-Kz0 N-P205K20 N-P205-Kz0 N-P205-K20 N-P205-K20 N-P205-K20
Orchard grass 20-20-20 30-20-20 30-20-30 30-30-30 40-30-30 40-30-40
Tall fescue
Alfalfa 4-20-20 4-30-20 4-20-30 6-30-30 6-40-30 6-30-40

Ladino clover




Table 3. Method of fertilizer split application (%)
1980 — 1981 August, 1980 March, 1981 May, 1981 August, 1981
Nitrogen 20 40 20 20
Phosphate 100 - -~ -
Potassium 50 30 10 10
1982 - 1983 March, 1982 May, 1982 September, 1982 March, 1983
Nitrogen 40 20 40 40
Phosphate 100 - - 100
Potassium 50 20 30 50
Table 4. The average temperature and total precipitation in Buyo district
Year Unil:donth Jan. Feb. Mar. Apr. May. June July Aug. Sept. Oct. Nov. Dec.
1980 AAT(C) ! 8.3 124 7.7 =23
M. P (mm) 2 21.5 117.4 26.8 57.0
1981 AAT(C) -7.6 —-1.5 58 1.3 159 215 260 240 190 12,1 3.5 —0.3
M. P (mm) 17.5 23.6 27.4 42.5 27.8 143.6 441.3 311.4 208.4 56.5 26.5 12.8
1982 AAT(C) —-2.7 0.4 56 1.4 17.9 21.8 24.6 25.2 19.1 14.4 8.0 0.7
M. P (mm) 2.3 7.3 52.8 38.6 118.3 14.1 226.5 278.4 14.0 54.9 153.9 45.1
1983 AAT(C) -1.6 -1.1 6.0 125 17.9
M. P (mm) 8.0 28.7 62.8 12.6 100.4
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Table 5. Chemical properties of soil (post experiment)

Exchangeable (me/100g)

Available
Block pH N o.M P20s Ca Mg K
(%) (%) (ppm)
Orchard 1 5.62 0.18 3.0 90 2.56 0.96 0.26
grass 2 5.56 0.16 3.0 73 2.00 0.86 0.20
3 5.46 0.19 3.8 53 1.21 0.58 0.28
4 5.57 0.19 3.8 132 2.60 1.27 0.21
5 5.57 0.14 2.6 103 1.67 0.71 0.10
6 5.54 0.18 3.3 114 2.05 0.86 0.30
Tall 1 5.78 0.14 3.0 72 2.28 0.95 0.16
fescue 2 5.75 0.18 3.5 73 3.30 0.90 0.16
3 5.40 0.19 3.8 87 1.35 0.62 0.31
4 5.60 0.18 2.8 133 1.96 0.97 0.30
5 5.48 0.18 3.1 155 1.86 0.95 0.14
6 5.71 0.19 2.6 157 2.19 0.86 0.36
Alfalfa 1 5.73 0.16 2.2 62 2.05 0.44 0.14
2 5.87 0.18 2.1 65 2.93 0.83 0.15
3 5.84 0.14 2.6 74 3.07 0.75 0.26
4 6.12 0.16 2.1 155 3.35 0.72 0.38
5 6.32 0.18 2.6 203 4.37 1.30 0.36
6 5.77 0.19 3.0 108 2.42 0.84 0.49
Ladino 1 5.48 0.14 2.6 35 1.16 0.44 0.19
clover 2 5.99 0.18 2.9 72 3.26 0.89 0.17
3 5.70 0.16 2.6 72 2.47 0.54 0.17
4 5.76 0.16 2.8 82 2.65 0.67 0.31
5 5.88 0.16 2.4 213 2.79 0.17 0.20
6 5.90 0.14 2.7 184 3.35 0.89 0.36
Average
chemical
properties 5.26 0.16 2.8 5 0.42 0.39 0.13
prior to
experiment
Table 6. Yield in fresh weight (kg / 10a)
Treatment
Block Year ] 5 3 1 5 6
1981 3263. 8 3654.6 4090.0 4129.6 4339. 3 4516. 8
1982 2271.8 2597.3 2845.1 2964.9 3389.3 3631.6
Orchard- 1983 1753. 3 1906.0 22370 2489.7  2755.0  3004.0
grass Mean 2429.6  2719.3  3057.4  3194.7  34%4.5  3717.5
(%) 100.0 111.9 125.9 131.5 143.8 153.0
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1981 2980. 1 3446.3 3406.8 3821. 1 4127.6 4536.8

Tl 1982 1901. 3 2592.4 2734.6 2966. 1 3513.6 3379.5
e 1983 1740.0 2335.0 2424.3 2503.7 2777.7 2823.0
Mean 2207.1 2767.9 2855.2 3097. 0 3473.0 3579.0

(%) 100.0 125.4 129.4 140.3 157.4 . 162.2

1981 316.3 346.3 555. 1 715.1 728.8 412.5

1982 2000. 8 2066. 5 2311.2 2564. 3 2707.7 2483.9

Alfslfa 1983 1903. 7 2077.3 2127.7 2205. 0 2120.3 2045.0
Mean 1406. 9 1496.7 1664.7 1828. 1 1852. 3 1647. 1

%) 100.0 106. 4 118.3 130. 0 131.7 117.1

1981 1598. 8 1727.5 2270.0 2085.0 2061.3 2271.7

L 1982 2647.8 2594. 6 2939.3 2569.3 3126.5 3472.5
1983 2100. 0 2251.3 2170.7 2080. 7 2148.7 2629. 3

clover Mean 2115.5 2191.1 2460. 0 2245. 1 2445.5 2791.2
(%) 100. 0 103.6 116. 3 110.9 115.6 131.9
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Table 7. Yield in dry matter (kg / 10a)

Treatment
Block Year
1 2 3 4 5 6
1981 758. 3 803. 4 902. 3 951.5 1002.0 1035.1
Orchard 1982 551.4 648. 4 692. 1 711.5 810.8 857.2
grass 1983 403. 8 455.9 474.5 544.7 616. 3 688. 2
Mean 571.2 635.9 689. 6 735.9 809.7 860. 2
1981 719. 4 827.9 803. 4 929.8 971.5 1031.5
Tall 1982 489. 3 661. 4 657.5 690. 9 794.2 781.9
fescue 1983 403.5 531.2 539.9 579.9 588.0 649.0
Mean 537.4 673.5 666. 9 733.5 794.6 820.8
1981 77.1 78.7 129.5 167.9 175.7 100. 3
Alfalfa 1982 494.0 523.0 557.1 634. 4 686. 0 584. 2
1983 392.7 459.9 467.9 485. 8 464.8 455. 8
Mean 321.3 353.9 384, 8 429. 4 442.2 380.1
1981 256. 1 253.8 322.9 293.9 310.9 330.3
Ladino 1982 473.1 463.4 508.7 488.2 531.5 578.5
clover 1983 240. 1 253.7 241.4 234.5 242.6 304.5
Mean 323.1 323.6 357.7 338.9 361.7 404. 4
Table 8. Nitrogen and potassium contents in grasses
Bl Compo - Treatment
ock
nent (%) 1 2 3 4 5 6
Orchard N 0.91 1.12 1.12 1.26 1.12 1.05
grass K 2.55 2.69 3.83 2.96 2.98 3.54
Tall N 1.05 1.26 1.12 1.12 1.19 1.33
fescue K 2.83 2.27 2.98 3.24 3.12 3.26
N 2.31 2.10 2.17 1.96 2.03 2.03
Alfalfa
K 2.84 2.98 3.97 3.54 3.26 3.55
Ladino N 2.80 2.73 2.77 2.73 3.08 3.01
clover K 3.26 3.40 4.25 4.25 3.97 3.97
&9 9} et K2 g R-e BT FHRBE orchardgrass7) 72~

KAl A EFR RIEES 23~31%7F BE
Wik H o2 SR EE 128~126% % EHE &S] B
Holl A WS+ BRE Frdtn dck 2 o]
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R
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Table 9. Amount of absorbed nitrogen and ratio of (A) / (B) applied nitrogen (kg / 10a)

Treatment
Block Fertilizer
1 2 3 4 5 6
N 5.20 7.12 7.72 9.27 9.07 9.03
absorbed (A) ) ) ’ ) ’ :
Orchard- NN 20.0 30.0 30.0 30.0 40.0 40.0
grass applied (B)
(A) / (B) % 26.0 23.7 25.7 30.9 22.7 22.6
N 5.64 8.49 7.47 8.22 9.46 10. 92
absorbed (A) : ’ ’ ’ ’ ’
Tall N 20.0 30.0 30.0 30.0 30.0 40.0
fescue applied (B)
A/ (B) % 28.2 28.3 24.9 27.4 31.5 27.3
N 7.42 7.43 8.35 8.42 8.98 7.72
absorbed (A) : ) ) ’ ’ ’
N
Alfalfa applied (B) 4.0 4.0 4.0 6.0 6.0 6.0
(A)/1B) % 185.5 185.8 208.8 140.3 149.7 128.7
N
absorbed (A) 9.05 8.83 9.91 9.25 11.14 12.17
Ladino N
. 4.0 4.0 4.0 6.0 6.0 6.0
clover applied (B)
(A)/ (B) % 226.3 220.8 247.8 154.2 185.7 202.8
ol ol A& 40kgS MEAEZE 6 EEE A A 34~40%E s)glch.

7+ A 9det
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Table 10. Amount of absorbed potassium and ratio of (A)/(B) applied potassium (kg/10a)

Block  Fertilizer 1 - :reatme"t " - -

o ) W 17.11 26.41 21.78 24.13 30.45

g::s}‘s‘"d‘ apgiﬁ ®) 20.9 20.0 30.0 30.0 30.0 40.0

A)/(B) % 72.9 85.6 88.0 72.6 80.4 76.1

- a 152 15.29 19.87 23.77 24.79 26.76

Z“Sliue apI:l?e?i ®) 20.0 20.0 30.0 30.0 30.0 40.0

(A)/ (B) %  76.1 76.5 66.2 79.2 82.6 66.9

oo @) 9.12 10.55 15.28 15.20 14.42 13.49

Alfslfa apgfgi ®) 20.0 20.0 30.0 30.0 30.0 40.0

(A)/ (B)% 45.6 52.8 50.9 50.7 48.1 33.7

C beorbed w105 11.00 15.20 14.40 14.36 16.05
Ladino

clover apg;ﬁ ® 20.0 20.0 30.0 30.0 30.0 40.0

(A)/ (B) %  52.7 55.0 50.7 48.0 47.9 10.1

Table 11. Correlation between dry matter yield and amount of absorbed nitrogen and potassium

Block N K20 N+K:20 K20/N N/K20
Orchardgrass 0.703 0.870* 0.914* 0.291 —0.277
Tall fescue 0.954** 0.896* 0.953** —0.005 0.009
Alfalfa 0.914* 0.854* 0.892* 0.692 —0.735
Ladino clover 0.958** 0.851* 0.947 ** 0.182 —0.239

rEIRES )ik 6REMS & H&H Emyel
Wl thal A #E EHY 1ke®E BEE 709
L2 33 IERlel EKL 1983 FEEE Mmooz 3
o KF 25kg 6,230, EHEMEIE 25ke [ 2,340 4,
HALIE 25kg : 2,1509 0.8 Bl Nkg® 542 ¥,
P.Oskg'® 4689, K,Okg® 143 9o 2 MG B
H BRe K129 2o (KB =Bk E <70 o
~ BERHEHS).

o] FiH 2|3t orchardgress®| HlE -2 65
Bl 7b Fom tall fescued A= 25 742
2 RERA A RAHgE] 10aE 18,700 ¢

B2 A orchardgrassvt tall fescue 3£3] 72 #2
o Hlka S <4 4 UAglch EHA & alfalfa
9} ladino clover ©} Zto] 3 gRERel 4 Mol M4
oo 7 FES KA EEHEE T e &
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B gt
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Table 12, Comparison of fertilizer cost with value of dry matter yield

Treatment
Block Item
1 2 3 4 5 6
Dry matter
vield (ke/10a) 571.2 635. 9 689. 6 735.9 809. 7 860. 2
Dry matter
Orchard  Yield 39, 984 44,513 48,272 51,513 56, 679 60, 214
grass in value (won)
Fertilizer 23, 060 28. 480 29,910 34,590 40,010 41, 440
cost (won/10a)
Gross income )¢ g9y 16,033 18, 362 16, 924 16, 669 18, 774
{won)
Dry matter 537.4 673.5 666.9 733.5 794.6 820.8
yield (kg/10a)
Dry matter
Tall yield 37,618 47,145 46,683 51,345 55, 622 57,456
fescue in value (won)
Fertilizer 23, 060 28, 480 29,910 34, 590 40,010 41, 440
cost (won/10a)
Gross income
(won) 14,558 18, 665 16,773 16,775 15,612 16,016
Dry matter 321.3 353.9 384.8 429.4 442.2 380. 1
yield (kg/10a) : : : : : :
Dry matter
yield 22, 491 24,773 26, 936 30, 058 30, 954 26, 607
Alfalfa in value (won)
Fertilizer 14, 388 19, 068 15,818 21,582 26, 262 23,012
cost (won/10a)
Gross income 8, 103 5,705 11,118 8,476 4,692 3,595
(won)
Dry matter 323.1 323.6 357.7 338.9 361.7 404.4
yield (kg/10a)
Dry matter
Ladino  yield 22,617 22,652 25, 039 23,723 25,319 28, 308
clover in value (won)
Fertilizer 14, 388 19, 068 15, 818 21,582 26, 262 23,012
cost (won/10a)
Gross income
(won) 8,229 3, 584 9,221 2,141 — 943 5, 296
EHS WEAL BAY KBS A7 1A N~ B2 alfalfad} ladino lover 33l HEEES 6

P-Keo| fEiEkEs o) KEIES RP LA KK
Bt %2 orchardgrass®) tall fescued, HEF K

mEE
1.
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KiEgE RBERE B o3t 2t

Alfalfat 13t 25H7} 4, SERESL 5%9



FEMe BEsdod Hie] ZEMAAE HE
Mo sl sskeh Hebd 6-30-30(N-P-
K, kg/10a), 6-40-30(N-P-K, kg/10a)fjo4
WlE 10kg S BiFst 24 RS S Ensde
U B ¢glon g alfalfall K AKES 271 4
3 EIE MBEA#E-S 6-30-30kg(N— P—K, kg/10a)
gt BEL 5 Urh

2. Ladino clovert 6ol Aul 1 %Ki A
HEM] BEFZE 6-30-40kgS KBS Aol
BKe KBS A 7 AUs HIEKEE A

3. Orchardgrassl A+ 33 4@EEHESE B
3 & gEMA 1%2 HEHel ZESH 10a
% 40-30-40kg$ WAEZE 6 mEAA 71 &Ko
KES 2& T Adeh

4. Tall fescuetw 2, 3RE % 5, 6EEMT B
M3 & REMANA 1% ARl BESUNLA
orchardgrass$} Zre] 6EEFEAA BKS KBS o
Ark

5. HEe #ket mE 8BS HHY KRe
FA Bl N &Rol 20kgd] EFE K 1EE
7} 0.91~1.05%¢°]iL 30~40kgS HAEH 2 ~ 6%
Hel4 1.05~1.26 %2 N&&ol £4 wdov i
FERol ¥ Mg Rl = EEHS ERL gle] 23
~31% BEQ EHdAdt 4~6kgs BT &
Bl T 2R gddeod mE FBLS K
AR} TR oF 2ol 20kg MEAEEE ol oAb 30~40
kg REAES @EEEANA & SBE RRsIYC

6. MIEEF NS WE kB 2
A HEE R E alfalfast ladino cloverdlA+~ 3
7L 71 ¥ orchardgrasst 6 BEEE, tall fes-
cuev 2BRE S Mol 7Y =Ude)h
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