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Effects of Sward Composition and N - P Fertilization on Forage
Yields and Intercompetition of Subterranean clover-Italian
Ryegrass and Berseem clover-Italian Ryegrass Mixtures

Jin Ho Kang*and G.E. Brink**

ABSTRACT : Annual forage crops have been increasingly important for conpensating insufficient
forage production of perennial pastures took place for short interval. This experiment was conduc-
ted to determine the effect of sward composition and N - P fertilization on forage production and
intercompetition of subterranean clover-Italian ryegrass and berseem clover-Italian ryegrass. The
two clovers were grown in the field at the clover /ryegrass ratios of 0/100, 25 /75, 50 /50, 75 /25
and 100 /0 where no, N (200 kg /ha), P (50 kg /ha) or N - P fertilization was done. Each crop was
separated after harvest and drying. Relative Crowding Coefficient (RCC), aggressivity and Rela-
tive Yield Total (RYT) were analyzed on the basis of the harvested dry matter of each crop.

Berseem clover-ryegrass mixtures produced greater yield than subclover-ryegrass mixtures as a
result of higher vields of the two component species. In the former forage yield was increased with
increased rate of clover up to 75%, while in the latter the highest yields were obtained at more
than 50% of the clover. In the mixtures N stimulated the growth of ryegrass, whereas P did only
that of subclover. The two clovers produced more forage than the companion grass under no and
only P fertilization although the reverse result was true under N or N - P fertilization, but the
annual forage yield was decreased in the order of N and P, N, P, and no fertilization, The mixture
yields were overyielded compared to the Expected Yield. Although generally RCCs and RYTs of
subclover were higher than those of berseem clover in the mixtures differing the composition rate
or under no and only P fertilization, those of the former clover were lower under N or N-P
fertilization. In the clover-ryegrass mixtures, ryegrass acted as an aggressor and became more ag-
gressive under P fertilization,

* A & w 2o #(College of Agriculture, Gyeongsang National Univresity, Chinju, 660-300, Korea) {g+Y =} : 1992. 6. 19)
= o]z o)Al Al Yo st (USDA, ARS, Forage research Unit, P.O.Box 5367, Mississippi State, MS 39762-5367, USA)

—274—



SFF o HEE 7IEo 483 2FE 5 I
ol W&o 1'\da) 329l subterranean clover
(subclover) T+ berseem clover$} Italian rye-
grass®] BEHIE7T BE27A AFHoz =
Vet g} SFolMT wEME EEEHEA
Italian ryegrass®l Aul7} Ao =1L gloir, 4=
o FEE Rty MAEE st BEd 2%
2 RAf isdoEZN £EKS Y F e
JA TRMES BAC AxEolof dlglgl B

L

3lE ol Falo) RBEEVT AlnE of g =
FEe] Efgfole dddo g gaol dojut
%] gL T E F2 o X
, RN E F2 kor EE 5 AP,
VA Haynes'& ## 9 FF, Y-S54, ofH =
e ek vhg, WY S 22 Eel ¥

EAoly Fao] gREERE NI g, vE
KE, ko FIRRE B3 22 &80 HHe=
E4rate, o8] HAMLE B T iy His
Fie gEaol Ee v 3t

2 e RS d4E F AdE e =
o] Edo g Blaser HV& Hmwel AEN A
Fgo 9t dgHo]l H2 #2 Italian rye-
grass, perennial ryegrass, tall fescue, alfalfa,
red clover®, 27+ AL 9] AUHG 2t Y= &
© Z = orchardgrass, Alsike clover, Ladino-ty-
pe white cloverZ, ¢jt& o] ofF 2+l AL} ik
o o]3te] jEEW= fEE timothy$} non-Ladino
type white clover2 EF3l9t}. 32X E 4
- £7o] [talian ryegrass, orchardgrass %
Ladino cloverZ E#%3F 23 wiidgol #Hol
Italian ryegrass7} fiifEol] oidlad o} A3
A& BFA

HItE BESAHHES el de Aoz »
e gt 2z . Y2 orchardgrass®t white
clover®] A3 AFoA T#HE white clover?]
AZEe W EHMyche 9388 MTEHEANA o
A7t AzE Ao @EFMMYF orchardgrass el
HEHL 755 I kiEE o] K-S white clover 9
Age) FetA sty fEFREAHY ol
orchardgrass®] wh-g-of XA R TFHA3Y
t}. ¥t o) Snaydon & Baines? & ryegrass$}
2RI} NEER white clover9] EARBIIME =
- 293 v)53 ARE RSt ou ERGAE
€ FUI o =M ryegrass 9] i LEE ol 3k A
T F7MAAA 2 o] L IR white clo-

oo P 8ol

ro rE oy

verd £FHS 2T n ook wet
A RBEHACAA g EiEol B el &
B old Aog By,

A9 9] fghgo] #HIRE e EaEEAdME A
2 Zusty s @wPo)l XH o2 FHmsi, ol
3 e BHREE ME LAY AR mutual-
ism, 3+ 9 £FS HAH fiukgol #E-S v
2]z} = commensalismB = A% 1 2 (com-
pensation) 2 ¢l LMY {RBMEOZ FEoxHI
Ao} #EMEe] ER (predation) 2 YERE F
AT} gEo] Willey®™z il M & 2 K
fE-S FREINE], AT D HE EAEY BRR
SrEEShI REAEREM ) HFES] RFES] S vzl
thi SFE T

maEt A A REL BT subclovere) E IR
2] berseem cloverZ &% Italian ryegrass®} iR
B ) Mk Ao wE EEE BBEA
o] LS FAS T ER L MR IRV ols B
Lol PR FFE ZA 3] Y5k EHRES
2 AA3k et

Y A

A HKE-S 19894F 9B ¥-E] 19904 5 74X £H
Mississippi 5% ) 8}32 2] Ponotoc & 235l A
AAERod, RREHS SEZAM pHe 7.1, &
BYEELS 1.0%, AXEEBEES 63 ppmoE
2urgl +igo] et

st E#E-2 Italian ryegrass (Lolium multifl-
orum, cv. Marshall), H&® subclover (Tri-
folium subterraneum, cv, Mt, Barker) @ &L
712l berseem clover (Trifolium alexandrinum,
cv. Bigbee)&4] Italian ryegrass®} subclover,
Italian ryegrass$} berseem clover= E#s%
=3

BEE ol4el RIBHE old ME ¥ rye-
grass®} clover?] fHAHKILEZA], HEEHRS
TEEZ REBHEAGY MEBRLES HEZ & &
g7 3k oz AASHT HEEEE (1) %
BE (NoPo), (2) ZFEEME (NawPo, 200Kg
N/ha/yr), (3) #EEAE (NPn 50kg
P/ha/yr), (4) =% - #HEHHEE (NwoPs,
200Kg N & 50Kg P /ha /yr) 9] 4x&lo] o). 28
Fye ol 23 2 o) o F F ha® 67 Kgez
ShEslE o HEps 28 AR At M
ERIAES (1) clover B#EE (100/0), (2)

—275—



clover 75% ¢} ryegrass 25% (75/25), (3) clo-
ver$} ryegrass 2+z+ 50% (50/50), (4) clover
25%9} ryegrass 75% (25/75) 2 5) ryegrass &
#E (0/100) Z Replacement #%l oA 1 x
1 me] REBE 1118k ] MR/t 5T + A=
2 HRKEE BEHS BET T EEE B
TS A o 2EEHAC

EFEE R cloveroll #R7EH (Rhizobium trifoli)
S s wefol IBAS ¥ 1989 94 16Ul
#Z3l3 roller® $RMSIH O, Wolo] #UdS
718171 Yot W2 ¥ 1547 vl Y sprinkler2
ATk MEE Q33 AASAEY 1ke
1990 39 14Y, 2k = 49 129, 3kE 59 16
o XERe] #4-& 713t7] 93k Kinko Mower &
Z7b 4R 6 cm Eol 2 AEEI AT MAEE 41
B 75CoNA 72413 RS 3, ryegrass$} clo-
ver® Hzl - PFste] & EHO iy WHES
rEEE T

RFEEMol M o8 e £EHt e i3t
7] 913+ A|4~= 4 Relative Crowding Coefficient
(RCC)E de Wit?7l 4igs Wi o g fi fEo o
FAEE YUBNE WA (Aggressivity)
McGilchrist'®7} 1253 HEEO 2, K HMEo Bi%
Higol v REHEMY £EME XFEHN Rela-
tive Yield Total (RYT)+ Trenbath™7} 25 %t
F#oz sastd,

BRI ER
1. RHBOIM & 1 ¥ MEmiE

Subclover ¢} Italian ryegrass 2 berseem clo-
ver ¢} Italian ryegrass [RIBHS 2] MEL) IES
a8 13 2u. 5 REMS ZF 599 3RAIE
g 7HE =& KES B9 & MER Rk
B2 22KAEE B stIlE berseem clover-rye-
grass BB 44 ©) subclover-ryegrass iEi&# 45
ot =skok AELG cloverE 9] IRE S 1k 2 3%
FjEzol A& berseem clover7} subclover 2.t} =
%ttt Ryegrasse AE7F APA+-E FEF F
Zhetg . A{E719 1RAMERE ALstas
subclovergle] RIEMH A B TIE berseem clover
olo] RIBMANA ko] =t uhebx FRY
HEEE MENA Italian ryegrassebel iRigol
BET subclover® th EI7E berseem clover?)
EAo viFAE Zo g nel,

- P

[T} Subterranean clover
E= Berseem clover

BB Italian ryegrass

200

150

Dry welght (g /')

100+

50

0_
3rd cut

1st cut 2nd cut

Fig. 1. Forage yield in subterranean-ryegrass
and berseem-ryegrass mixtures, Letters
A and B, x and y, and a and b compare
total, ryegrass and clover vyields be-
tween the mixtures within the same
cut, respectively. Bars having the dif-
ferent letters are significantly different
by DMRT(P=0.05).
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Table 1. Effect of botanical composition and N - P fertilization on the forage yield of subterranean
clover {Sub) and Italian ryegrass (Rye) mixture.

1st cut 2nd cut 3rd cut Annual total
Treats Sub Rye Total Sub Rye Total Sub Rye Total Sub Rye Total
------- Dry weight, g /m %

Composition (C)

0/100" 0 27 27 0 123 123 0 248 248 0 397 397
25 /75 25 31 57 60 97 157 61 214 275 147 343 490
50 /50 84 34 118 59 63 122 71 202 273 214 299 513
75/25 115 32 147 57 56 113 76 184 260 248 271 519
100 /0 135 0 135 47 0 47 96 0 96 278 0 278
LSD.05 8 6 7 6 10 11 7 10 12 12 13 15

Fertilizer (F)

NoPo 58 4 62 48 11
NoPso 77 6 83 59 13
NaooPo 69 35 104 40 117
NzooPs0 83 54 137 32 130
LSD.05 7 5 7 5 9
F X C ** Eod Xk Ak e

59 38 36 124 19 51 246
72 98 43 141 234 61 296

157 29 286 316 138 438 577
162 27 312 339 141 497 638

10 6 9 1 11 11 13

Lol Ik *% Aok Hok *k ok

* ** Significant at the 0. 05 and 0. 01 probability, respectively.
* Composition rate of subterranean clover and ryegrass (%, clover /ryegrass).

=% 2 BE: Hifo| subclover-ryegrass iR
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BEES A mAESE o BiesEdY. ¥4
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E, SEAE, ETE ESZ RAbsle AFS
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Holu &3¢ FRBIkES AEUA ROE D 2L
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-orchardgrass iE#%&ol|*, Mouat & Walker:&=
browntop-white clover {E#o A A& #89) $
fLatg o kA subclover ¢} Italian ryegrass €
{BI%8E subclover @] hi4 b 28-S 50% ©] A A8}
= Zlo] Bmiugol oy =FE 4 =R - HEB

#e] ryegrass® THE SIS EHN BIE
gol AEMS BY 2OE BT

Berseem clover®} Italian ryegrass®] iEi%o)
A A AN, 2R D MR Mo 3 viAEe
QaEo F 29 2o AEF) ryegrass BIBE S
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grass {RIBHAS w33 s o FRIMmIK
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I clover® ftEizso] 75% 7R Z7VErE Z

—2717—



Table 2. Effect of botanical composition and N - P fertilization on the forage yield of berseem clo-
ver (Ber) and Italian ryegrass (Rye) mixture.

1st cut 2nd cut 3rd cut Annual total
Treats Sub Rye Total  Sub Rye  Total Suhb Rye Total Sub Rye  Total
- Dry weight, g /m’

Composition (C)

0 /100" 0 27 27 0 119 119 0 261 261 0 407 407
25/75 39 33 72 39 97 136 124 258 382 201 388 589
50 /50 86 38 124 43 93 136 144 245 389 274 377 651
75/25 127 33 160 55 76 131 166 228 394 348 337 685
100 /0 163 0 163 58 0 58 203 0 203 425 0 425
LSD.05 8 3 7 5 7 8 11 8 13 15 10 17
Fertilizer (F)

NoPo 84 4 88 43 11 54 190 57 247 318 73 391
NoPso 91 8 99 45 16 61 188 54 242 324 77 401
NzoPo 67 41 108 29 142 171 65 318 383 161 501 662
NaooPs0 89 52 141 38 140 178 67 364 431 194 556 750
LSD.05 7 3 7 4 6 8 10 7 12 14 10 15

* ** Significant at the 0. 05 and 0. 01 probability, respectively.
* Composition rate of subterranean clover and ryegrass (%, clover /ryegrass).
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HiF ol ryegrass2}e] {RigolA {2710 white
clover® %<& 771U A Sol 21 g oz M
Sae AR ZAaste] @RS st
clover®] %ol ZA¥T= Snaydon &
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Fig. 2. Replacement diagrams of subterranean clover-Italian ryegrass (A) and berseem
clover-Italian ryegrass (B) mixtures as affected by N and P fertilization. Symbols indicate
& -4 total forage yields ; @-@®, clover forage yields ; O-Q, ryegrass forage yields,
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IRIBH A o] berseem clover-ryegrass iBi&il& 5
o k5% AE 5L RYTE Holv) 2% ¢ ki
Aol wal dA38] thE usS Ryl BEM
4 BF ERE 2 BEmEREY Vst SX6H
EolA RYT7F @tovt EiERE 2 s E REl
A& subclover-ryegrass Ei% 71, EF AR A
= 9 3)8] berseem clover-ryegrass Ri&7 &
RYTE Bt walr & clovere] gz}
= ryegrasso}te] EiEFHEZ7} berseem cloverol
n] 5} subcloverol] &2} 5HAl 2831 £3) &AL
EU #EERES 22 #ouao] A% 2d8
o Z2ig AL AT RHolth 8 BEH
T 2F - BHRuECR EoEss d3dos

» 2xe MAEWo|A berseem clover-rye-
grass IRIFBFIL7F 2319 utgA T Aot}
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Table 3. Aggressivity of subterranean (Sub)
and berseem clover (Ber) in binary
mixture with Italian ryegrass as affec-
ted by N - P fertilization and botanical
composition.

Harvest Annual
1st 2nd  3rd total
SwtRye NPy /757 278 300 18 040
50/50 -10.23 860 0.01 1.26

75/25 3340 2653 279 524

Mean 1547 1271 027 -2.03

NoPso 25/75 812 285 172 0.72
50/50 1348 784 020 -0.52

75/2% -56.25 -14.90 -1.10  -2.66

Mean 259 85 027 082

NzwPg 25/75 02 407 012 0.70

50 /50 093 161 -l.07 014

75/2% 243 061 260 -152

Mean ‘121 210 126 -0.32

NewPso 25/75 079 36 03 0.30

50 /50 -1.03 146 0.8 0.10

75/25 3.12 0.25 -2.25 -1.46

Mean -1.65 177 093  -0.42

Ber+Rye  NoPo 25/75 222 284 159 0.75
50 /50 1094 -12.02 -0.05 0.94

75/2%5 2213 -18.47 -2.13 -3.27

Mean 1177 -1111 -0.20 -1.15

NePso 25/7 339 641 102 0.3

50 /50 -3L64 1717 130 -3.01

75/25 6808 -23.94 411  -643

Mean 3437 1584 147 326

NaooPo 25/7 0.39 1.41 059 0.48

50 /50 -1.24 0.04 -0.64 0.51

/% 229 0.65 -249 -1.89

Mean -1.31 0.27 -084 -0.64

NewoPso 25/75 .63 1.87 -0.42 -0.03

50 /50 153 030 -1.09 -0.74

75/2%5 387 116 272 -2.36

Mean 201 034 14 -1.04

Mixture Fertilizer Composition

+ Composition rate of clover and ryegrass(%, clover /ryegrass).
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