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Effectiveness of Magnesium-and Boron-Enriched Complex
Fertilizer (8-25-7-3-0.2) on the Pasture Establishment

II. Changes in the forage yields, yield components, botanical and chemical
compositions in a mixed grass/clover sward
Y. K. Jung and J. Y. Lee®

Suncheon National University, Suncheon

Summary

This field experiment was undertaken to assess the effectiveness of magnesium- and boron-
enriched complex fertilizer (N-P,05-K,0-MgO-B,03: 8-25-7-3-0.2) compared with some straight
fertilizers on the hilly pasture establishment. This second part was concerned with the changes
in the forage yields, yield components, botanical and chemical compositions in a mixed grass-
clover sward (orchardgrass, tall fescue, Kentucky bluegrass, and ladino clover). The results from
a two-year experiment are summarized as follows:

1. Dry matter yields of whole mixed forages were significantly reduced in control by 54.5%
and the NK-plot (Po) by 35.0%, compared with the normal NPK-plots.

2. The yields of oversown grasses were significantly reduced in control by 79.7% and the NK-
plot (PO) by 52.1%, compared with the normal NPK applications. At the normal NPK applica-
tions, the oversown grasses were lowest in the yields when provided with double superphos-
phate with no significant differences. The yields of weeds were not significantly influenced
by the treatments.

3. The significant differences in the legume yields (relative yield, %) were laid in the follow.
ing increasing order; complex fertilizer (178.5%) > NPK-fused superphosphate (139.5%) >
NPK-double superphosphate (100.0%) = control > NK (51.1%). The legume yield was much
more depressed in the NK-plot (PO) than in control (NOPOKO).

4. The rate of oversown grasses and whole forages were increased by the normal NPK applica-
tions, showing little difference among the kinds of fertilizers.

It was recognized that the application of complex fertilizer contributed to the increasing of

legume rate in the mixed sward. This contribution turned out to be due to the rather enhanced

performance and yield-increase of legume, compared with the straight fertilizers.

5. With the NK-treatment (PO) the P concentration in mixed forages dropped below the critical
level (0.2%). The Mg concentrations in mixed forages were lower in all the plots than the
critical level (0.2%). Therefore, a sufficient amount of Mg was desirably to be applied.

* B RBP (Livestock Experiment Station RDA, Suweon)
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It is recommended that, in relation to its effectiveness and simplification of fertilizer applica-

tion, the application of this complex fertilizer for pasture establishment be carried out.

The change of the constituent ratio of complex fertilizer to the standard of “8 —

15~20 -

7 — 5~10 — 0.2” considering the need of sufficient Mg supply and the continuous accumula-

tion of P in the top-surface soil is possibly recommended.
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Table 1. Treatments of N, P,O;, and K,O
application rates and kinds of ferti-
lizers used

N-P,0,-K,0 (kg/10a) for  Kind of**
No. fertilizers
establishment management®’  used
1 0-0-0 0-0-0 -
2 8- 0-7 28— 0 —-24 up
3 8§-25-7 28—-25-24 UDP
4 8§-25-7 28—-25—-24 UFP
5 8§-25-17 28—25-24 C

*) None application of P,Os fertilizer in the first har-
vesting year

**) U(urea),
phosphate),

D (double superphosphate), F(fused super-

P (potassium murate), C(commercial co-

mplex fertilizer)
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Table 2. Two-year average dry matter yields of grasses, legume, weeds, and total forages in
a mixed grass/clover sward under different fertilizers and levels of NPK application

at pasture establishment

Treatments" Yields by forage components
N-P.0,-K.;0 Total forages
(kg/108) Grasses Legume Weeds

0-0-0 174.7¢% 137.1¢ 181.7 493,5b
8-0-7 UP 411.7b 71.34 222.0 705. 0b
8-25-7 UDP 829. 92 139.6¢ 79.8 1049. 32
8-25-7 UFP 889. 42 194, gb 35.3 1119. 52
8-25-7 C 881.1# 249.2# 56.5 1186. 82
Sig? * % % %k NS * %
L.S.D.,0.05 235.0 52.4 - 335.4

1) Application rates at pasture establishment, related to the Table 1.
2) % % indicate 0.01 significance level, ns none significance

3) Treatment means followed by the same letter within a column are not significantly{0.05) different from each other
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Fig. 1. Effect of the magnesium- and boron-
enriched complex fertilizer (C) on the legume

yield in a mixed sward: (D) double superphos-

phate, (F) fused and superphosphate
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Table 3. Two-year average botanical composition of a mixed grass/clover sward as affected

by the different fertilizers and levels of NPK application

(%)
;rc;at(r)ner&tso*f Botany Rate of

(kzg/sl()a; Grasses Legume Weeds oversown forages
0-0-0 35.4 27.8 36. 8 63.2
8-0-7UP 58.4 10.1 31.5 68. 5
8-25—-7 UDP 79.1 13.3 7.6 92.4
8-25-7 UFP 79.4 17.4 3.2 96. 8
8-25-7 C 74.2 21.0 4.8 95.2

*' Application rates at pasture establishment, related to the Table 1.
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Table 4. Mean nutrient contents"in the mixed

forages with different fertilizers and

levels of NPK application

Treatments®” .
N-P,0+-K,0 Nutrients (%)

(kg/10a) N P K Ca Mg
0—-0-0 2.27 0.16 2.7 0.74 0.19
8§—0 -7 UP 2.59 0.15 3.0 0.39 0.15
8—-25-7 UDP 2.48 0.27 2.9 0.59 0.15
8—-25-7 UFP 2.69 0.31 3.0 0.70 0.16
8-25-7 C 2.62 0.29 2.6 0.61 0.17
1) Averaged over all 4 cuts in the first harvesting year

(1981)
2) Application rates at pasture establishment, related to
the Table 1.
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in a mixed sward with different fertilizers

(% in DM basis)

Treatments?® General components Minerals

§ P(:((g); 15:12)0 Pcri?t(i?n ‘I?at ;iber Zsh P K Ca Mg (pr:O
Grasses

0-0-0 12.3 4.3 29.8 8.5 0.23 3.0 0.39 0.18 39

8-0-7UP 15.3 4.0 35.3 9.0 0.15 3.6 0.31 0.12 41

8§-25-7 UDP 12.3 4.3 34.7 8.8 0.27 3.5 0.31 0.08 129

8§-25-7 UFP 12.6 4.0 33.5 9.5 0.28 3.7 0.29 0.12 92

8§-25-7 C 14.3 4.0 33.4 8.4 0.30 3.2 0.27 0.13 152
Legume

-0-0 16.5 3.7 23.6 7.3 0.19 2.1 1.11 0.14 295

8-0-7 UP 18.9 2.8 27.4 8.4 0.20 2.5 1.22 0.13 447

8-25-7 UDP 17.8 2.6 - 9.1 0.28 2.8 1.11 0.11 635

8§-25-7 UFP 17.8 2.3 34.6 8.6 0.28 2.9 0.98 0.17 351

8§-25-7C 17.3 2.2 34.2 5.8 0.27 2.8 1.00 0.17 538

1) At the second cut (June 18) in the second harvesting year (1982)

2) Application rates at pasture establishment, related to the Table 1.



RSN 2 EE GRS MR AR (N-
P,0+K,0-Mg0-B,0,:8-25-7-3-0. 2) & —#&H o}
kst %05 M itsholch 243 sl
(orchardgrass, tall fescue, kentucky bluegrass
4 Jadino clover)oll 4 2 ER] #Ffrstsde= 1 #
ofl v A5} (LARME W M E ] RIEER, A
ol A W EtE, HUERAUEE o WL EENRS
o] “]i]% WS Bttt R ofbg sk el

. BRSO MR- EhekdES] 3 ERRHY
]un-—OH Hoal A SRR (NKI-Z) 35.0%, SRR
= 54.5% AEME A A EIdeH, 3EEEM

L::..oﬂ A gl = #EIE > B (f{?ﬁ%‘lﬂ?) > 88 B0 (3
AN 2 ol wgbot AEMS ek

2. WEMKERANA HE= AR ki
2 3EREME A el A EgEE (NKE) -

52.1%, = 79.7% &% RAEEUA MW
wer, 3EFE AR R ERe EE4
WKW 7F B~ otk HEMS gloleh HEdiat
o] ¥ REERF HEMl eldch

3. UGRHATO) MR (¥R, %) Btk

(178.5%) >R %K, wufgE, Hm fWipE (139.5%) >
W#E, FOff, i #APE (100.0%) = AR > &
B (51.1%) A& & & HEX7E AdA =k

Fhol AL B ol MEEEEERT (NK ) ol 4 G R AL 2
AR (IRE) o] SFelsksdct
4. 3BEFE MM KEsl  RARMLTS

QR U O
Rlasel A ol w4 MUfR] Zfe FMsksict 3
BHRe HEiuKEEA A BIAIRS] B GRMIR
o B (KR ol = HRMGTS] R
WtE e Mns AP FH T GRRTRS )

fEA e 3 ERM

J:Oﬂ Hiwsk ok

. B R A = Bk PIRASE (0.2
% LN F)Oﬂi FgEEld erd, Mg RS 2IERA (i
ol BRAER(<0.2%) ol fEslo] of 2b2 He) Mg
5@%01 YEsk el

COfERE Bame] weh 2 ¥l BALE
-%o}oq KBRS Aol whg Askel, el Ao
=) Mgfelrel ie 2 Bme) A LI LAY
9 Efste] K ACH#E N-P,0,-K,0-MgO-B;0;,

7} 8—15~20 -7 -5~10-0. Zkg/10a K #oll stZ 5
MEIE S s Ao] whebAlsloh

10.

11

12.

13.

. Baylor, J.E.

V. 5IR3M

1974. Satisfying the nutritional
Mays,
D.A. (ed.), Forage fertilization. ASA. 175-183.
Bergmann, W. und P. Neubert. 1976. Pflanzendia-
gnose und Pflanzenanalyse. VEB Gustav Fischer
Verlag Jena. 553-575.

Carter, P. and J.M. Scholl. 1962. Effectiveness

requirements of grass-legume mix. In:

of inorganic nitrogen as a replacement for legu-
mes grown in association with forage grasses.
I. Dry matter production and botanical com-
position. Agron. J., 54:161-165.

Finck, A. 1969. Pflanzenernfhrung in Stickworten.
Verlag Ferdinand Hirt, Kiel. 88-90, 143-158.
Finck, A. 1979. Diinger und Diingung. Verlag
Chemie, Newyork. 73, 217, 276.
Gross, C. 1973. Managing Mg-deficient soils to

Weinheim,
prevent grass tetany. Proc. Meet. Soil Conserv.
Soc. Am., Hot Springs, Ark., Oct. 1.

Kemp, A. 1960. Hypomagnesaemia in milking
cows: The response of serum magnesium to altera-
tions in herbage composition resulting from
K and N dressings on pasture. Neth. J. Agr. Sci.
8:281-304.

Kemp, A. and M.L. it Hart. 1957. Grass tetany
in graging milking cows. Neth. J. Agr. Res. 5:4-17.
Klapp, E. 1971. Wiesen und Weiden, 4 Aufl
Verlag Paul Parley, Berlin und Hamburg. 160-
190.

Kresge, C.B. 1964. Nitrogen fertilization of forage
mixtures containing differential
centages. Agron. J., 56:325-328.
Lonerman, J.F. and K. Snowball. 1969. Calcium

Aust. Res.,

legume per-

requirements of plants.
20:465-478.

K. and E.A. Kirkby. 1978. Principles
of Plant Nutrition.

J. Agric.

Mengel,
International Potash Insti-
tute, Berne, Switzerland. 248-266, 391-423,

M.C.H. and T.W. Walker. 1959. Com-

petetion for nutritions between grasses and white

Mouat,

clover. 1. Effect of grass species and nitrogen

supply. Plant and soil, 11:30-40.



14,

15.

16.

17.

18.

19.
20.

Munk, H. 1966. Wirkung der Phosphatdiingung
auf Ertrag, Phosphosiure und Eiweissgehalt des
Wiesenfutters. Aus die Phosphosaure, Band 26,
Folge 3/4:97-104.

Shorrocks, V.M. 1974. Boron deficiency-its pre-
vention and cure. Borax Consolidated Limited,
England. 1-55.

A.L. and H. Sorokin. 1928. Effects

of the absence of boron and of some other es-

Sommer,

sential elements on the cell and tissue structure
of the root tips of Pisum sativum. Plant phy-
siol. 3:237-254.

Tanaka, H. 1967. Boron adsorption by plant
roots. Plant and soil, 27:300-302.

Templeton, W.C. and T.H. Taylor. 1966. Some
effect of nitrogen, phosphorus, and potassium
fertilization on botanical composition of a tall
fescue-white clover sward. Agron. J. 58:569-
571

mEPEE. 1970, FbEA. 11.
SHE, &FK, FKHE. 1969. Alfalfa 2
froll BASE BE. WiFES Aol Alfalfa 2|

2
%

_69..

21.
22.

23.

24.

25.

26.

27.

28.

29.

F 9 MR vae BB BHE 124):75
~82.

BAHRRES. 1982, Uttt FIH
BriRREE. 1983. BRABRMRAELE &
E B HMBRE 2 SRy

FARAE. 1970, 1383l ol A 2] WiF H
HAE(I#). B3 31):67-71

XM 1971 EF(IT$R). AR 41): 121
-132.

AR, MKIE. 1966, Selviel HfEY Hks
Ry Lol BaliE S R MY . AR
# 9:163-174.

THEE, &%, XM 1966, HEH 8y
RAR. WMEHH 3 581~604.

F, BEE, BER FHEFL 1973. FK
3l WFEEA ] Alfalfa 2] Ag U F=pa Al
vz . BAHH, 15:89. 93

i, 1984. HMbLi wEie}l REL, SnEBF
728 131, 167, 282, 297, 298, 31l.

ghdd, AmE, FE7 4. 1982 BIK 2 3
BEXR K] AR R v A= B
H(IH~N). @&EE 246): 493-516.



