3 FEEE(). Korean Grassl. Sci.) 16(2): 139 ~ 146, 1996

Ladino Clover2} H}240(( Digitaria sanguinalis [L.] Scop.)
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A Study on the Effects of N, P.Os and K.O Application on

the Vegetation and Dry Matter Yield in the Mixed Sward of

Ladino Clover and Crabgrass(Digitaria sanguinalis [L.] Scop.)
C. J. Kim, K. I. Sung and B. W. Kim

Summary

An experiment was carried out to investigate how to effect the application of nitrogen, phosphate and
potassium on the vegetation and dry matter yield in the mixed sward of Ladino clover and crabgrass(Digitaria
sanguinalis [L.] Scop.). The experimental sward was consisted of eight plots of non-application, K, P, PK, N,
NK, NP and NPK. These plots were sown with seeds mixture of Ladino clover 5.0kg/ha and crabgrass 17.5kg/ha
on 17 April 1976 in the forage experimental field of Kangwon National University, Chunchon, Korea, and were
cut three times from 6 July to 4 October 1976. The results obtained were summarized as follows:

1. In density measured after summering, in the plot of phosphate applied without nitrogen(P plot and PK plot)
Ladino clover recorded as high as 115.5~122.0 stolons/dm’ but crabgrass recorded only 1.5~2.5 tillers/dm?,
while in the plot of nitrogen applied without phosphate(N plot and NK plot) Ladino clover marked only 45.5~
55.0 stolons/dm’ though crabgrass marked as high as 132.0~147.0 tillers/dm?, on the other hand in the plot of
nitrogen applied with phosphate(NP plot and NPK plot) Ladino clover was 89.0~97.0 stolons/dm’ and
crabgrass was 78.5~86.5 tillers/dm’.

2. In surface coverage observed after summering, in the plot of phosphate applied without nitrogen (P plot and
PK plot) Ladino clover marked 100% but crabgrass recorded 0%, while in the plot of nitrogen applied without
phosphate(N plot and NK plot) Ladino clover was 15% though crabgrass was 75%, on the other hand in the
plot of nitrigen applied with phosphate (NP plot and NPK plot) Ladino clover was 97% but crabgrass was 3%.

3. In year total dry matter, in the plot of phosphate applied without nitrogen (P plot and PK plot) Ladino clover
recorded as high as 585.25~590.00 g/dm’ but crabgrass recorded as low as 7.37~7.74 g/dn’, while in the plot
of nitrogen applied without phosphate(N plot and NK plot) Ladino clover marked as low as 9.94~10.27 g/dm’
but crabgrass marked as high as 423.30~435.19 g/dm’, on the other hand in the plot of nitrogen applied with
phosphate (NP plot and NPK plot) Ladino clover was 245.00~252.25g/dm’ and crabgrass was 497.78~513.14g/
dm?’.

4. In botanical composition measured after summering, in the plot of phosphate applied without nitrogen(P plot
and PK plot) Ladino clover marked as high as 99.9% but carbgrass marked as low as 0.1%, while in the plot

TR KBS & A4 (College of Animal Agriculture, Kangwon National University, Chunchon, 200-701, Korea)
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of nitrogen applied without phosphate (N plot and NK plot) Ladino clover recorded as low as 9.5~9.6%

nevertheless crabgrass recorded as high as 90.4~90.5%, on the other hand the plot of nitrogen applied with

phosphate Ladino clover was as high as 78.3~80.7% though crabgrass was only 19.3~21.7%.

5. In Ladino clover single sward, it seems that Ladino clover will never be overwhelmed by crabgrass and can

safely tide over summering if adequately fertilized by phosphate without nitrogen.

6. In Ladino clover/Gramineae mixture sward, it is expected that Ladino clover will not be overcome by crabgrass

and surpass summering if pertinently applied by nitrogen accompanied with sufficient amount of phoshate.

7. In vegetation and dry matter yield, neither Ladino clover nor crabgrass presented significant response to the

potassium application.
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Table 1. Soil analysis of the experimental field
Organic Available Exchangeable cation (me/100g) CEC
pH matter P:O;
(%) (ppm) Ca0 MgO (me/100g)
58 1.7 6.0 4.1 2.2 5.0

B ploto] MEREIRE & 29 2] sl ¥4
= RE, BEES A, ET SR A
At #E plotd) A7) 8m’2mx4m)E 39 21
Wik afEo 2 vix el 9 22 Ladino clover
5.0kg/ha, ¥t & o] 17.5kgha=Z 3} 19764 47 17H ol
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Table 2. Experimental treatments

Treatment -
mark Fertilizer application
Non Non application
K K,O 180kg/ha
P P,Os 180kg/ha
PK P,Oy 180kg/ha+ K,O 180kg/ha
N N 220kg/ha
NK N 220kg/a + K,O 180kg/ha
NP N 220kg/ha+ P,Os 180kg/ha
NPK N 220kg/a + P,O5 180kg/ha+ K,O 180kg/ha
LE B ¥

2EF%F 3589 Z} plotvtt} 1 dm*(25¢m X 40cm) <)
quadrats 1704 HXste] FA3 ®HEPE =416

th.
2.3

Z} plot?}t} 1 dm’(25cm X 40cm)9] BSE quadratE
I A eho] BEEETA SFIHAINRE 2 BE%Y
F3MAJEL ol Ladino clovere] E &/ g9} ulelo] g
TEEERE 2AMSlY oL

E K

i3

FANEBEA 2} plotoll M 1070 & HE/7EB 2 Hhb
gho] AHFE A HEmA AR EAD

- Holg HAste] WitA S sl

Table 3. Number of established plants and density

4, HRBEFR

BANEER] 2 plot W ol el BFER] HhEH
MRS HoES B Qlsle mEgEES 5
At

5. &Y E 3 AEEBRILER

2} plotrl o} [A#&ER 0.5mE A 2% FEL 3mA(Im
x3myE AREte] EEES HE3IT o 7oA 600
~1,000g & sampleZ |3 3 ol & &gy 2 H3ESHS
EERBULERTY RS ZAbE D ol 7] x3ld
EFER sopik B T MR SRS milet gt

0 #R X EE

L EEM X BE

A

HEF 35HGH 228)0 2AME FA5= %3
I ok 7 Hg gy 9 ztelw A2l 94
T ATk "AAE e 37 YFSE Ladino
clover7} 137.1#/dm?e] 2 vl o] 7} 142.68/dm*= A
v} & o] 7} Ladino clover 2.t} 4.0% Yo} o 22 oo}

ML Te) g R 5 e v Fed.

1

i

3%

(13
=

Number of established

Density (Tiller or stolon No./dm?)

plants (No./dn?)

(22 May) Ist cut (6 July) 3rd cut (4 Oct)
L* C** L C L C
Non 143.5 125.3 68.0 252.5 57.0 66.0
K 134.8 127.0 70.0 262.3 67.0 73.0
P 137.8 137.5 137.5 110.5 1220 2.5
PK 140.3 128.5 137.5 109.8 115.5 1.5
N 139.0 146.0 64.8 351.0 455 132.0
NK 119.8 161.8 64.3 335.5 55.0 147.0
NP 144.0 168.3 126.3 217.8 89.0 86.5
NPK 137.8 146.5 1213 234.8 97.0 78.5
* Ladino clover  ** Crabgrass.

—141—



BMERQ BIEXEREECTH 60) R ME®%A $30
AREFI0R 48)0 =ALE U=+ & 39 2o £1
EA)E N A B9 Ladino cloverys #EEREHIA F(KE,
NE 2 NKE) 3 EREREA A 64.3~70.04/dm’Q] v
Holl REEHEAR®PE, PKE, NPE 9 NPKE) A+
121.3~137.54/dm’ 2. 24 o 2u9] WX & bl
ol RiEEMiFI o] Ladino clover®] 2 X Z7}el & 53}
A L3S BojFE doeln g 9
ol EMEEREMARNE 2 NKE)I A
335.5~351.04/dm*Q]  wbeoll IR ARG H B (P
9 PKE)N A= 109.8~110.58/dm? S 5 4] BEIAL 28
HHEAES) 31.3~329%c] Boach. ojghge &
A2 vhgol = Bkl o EKE L FomGEK,
1955, 1956) iFsE# kel MM(E %, 198U & HA
F= dgeta Aztgc

ME®Q FEIADUEN A BE SRR
(P ¥ PKE)A Ladino clover= 115.5~122.074/

Table 4. Plant length and surface coverage -

dmZ A 84.0~88.7%7F WMES Ao vtEelE 1.5~
2.54/dmd E#ale 1.4~2.3%o] #Es A9
Aw g, ol ob AR MEEHIHY avE &
o] A3t Ladino cloverol] o) 3ted 4FEE8 &2
vpol 7 tEFEY 7] WEeoletn Mzt 12
U EEMES S R M FAONEE 2 NKE)ol A= Ladino
clover7} 45.5~55.04/dm*¢) wtH o] widde]i= 132.0~
147.074/dm? 2.4 vledo]e] W=7} Ladino clover®]
TR} 27-29 1 Fo} vl s o] & MR T ell M
T mHET HAEA A At AE Ho 7
=3

2. Bk ¥ FRHEFER

GEF 53 L EAEER =AY BER R E
WAEELS & 49 2o #FE 575 5748 Ladino
clover?] K& 2% NPE 2 NPKE:7F 2.3~2.5em?]
ool FEHEE FUEA 4L PE R PKET 08~

5 weeks after sowing Ist cut 2nd cut 3rd cut
(22 May) (6 July) (20 Aug.) 4 Oct)
L* c** E*** L C E L C E L C E
Non 04 05 - 1.9 2.2 - 7.3 49 - 6.1 9.2 -
K 0.5 0.5 - 2.1 23 - 7.6 53 - 6.3 9.8 -
P 0.8 0.6 - 16.1 39 - 278 23.6 - 20.6 82 -
l:;lndi PK 1.0 0.6 - 17.3 4.0 - 28.5 242 - 214 87 -
(cm) N 04 0.6 - 32 8.6 - 20.1 394 - 9.0 124 -
NK 0.7 0.7 - 34 9.0 - 209 401 - 9.2 13.6 -
NP 23 1.4 - 15.7 20.5 - 36.7 43.7 - 17.9 16.2 -
NPK 25 1.4 - 15.8 21.2 - 372 446 - 18.3 169 -
Non 4 2 94 6 9 85 28 7 65 20 13 67
K 4 4 92 6 9 85 28 7 65 20 13 67
Surface P 7 2 91 80 1 19 98 2 0 100
cover- PK 8 2 90 80 1 19 98 2 0 100
age N 6 4 %2 3 82 15 2 98 0 15 75 10
(%) NK 5 5 90 3 83 14 2 98 0 15 75 10
NP 21 4 75 53 47 10 90 0 97 3
NPK 22 5 75 53 47 10 90 0 97 3
* Ladino clover  ** Crabgrass. *** Earth.
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1.0cmE 4] NPE 2 NPKEHCO &3] g o
& Ladino clover?} #hH#Hyo] AW wIAE B Lol =
FEMIEZ Fosie AL REslE Rolglu B
o e}

MBEHEKE)E F£9E& F3t9 Ladino clover
1.9~7.3cm, vl o] 22-92cmEA] v #=1) o)==
mHifLe]l Ladino clover 2.1~7.6cm, uvpéo] 23~
9.8ecm2} Ao vl Esldtt. i MBS Bk e
BE(PK[E, NKIE 2 NPKER)S} mEE SyhslA &
ML E(PE:, NI 9 NPE)HES] zlol= Fhg& B3}
o] vulat &l Ladino clover % vpado] #£3) s
g Eud REsE BYhela) 42 HERER T 0.1~
1.2em¥tel o 2] Rt MMM A5 94
& rh ol 92e e & H(1987)0] $2
ghol Al Fad 2A G AGHAYANA 27 i
BB MAMRE JehA] Zokthe da A
=

TH MERHEEFS B AT A3 % 53
o 2holA Ladino clover= €% E W+ MAEHI &
(NP 2 NPKE)ol A 21~229%%) wtdo)] @HKE S9b
57 9o MEENIAEEPRE 2 PKER)IAME 7~-8%0
Eete] #HREHY SR Fesd. oA
u| o] Ladino clover's #MEi:FH = SHFMAL
dado)l vty RAZ & FHhg Foto EE
FHEEE A FPE 2 PKIE)O) A Ladino clover: 80~
100%0]1} vl olE 0-2%2 4 H A3 Yr}h o] He
2 v} 0] Ladino clover?} # 4% iR E ol A %
B E $83) st BEMIEE AASTHE v
olo] ¢]dto] Ladino clover’} ¢tE%3= 42 ¢l&
Zolgti Azt

IE B HEKE)S Ladino clover @ vleio] 43
Frhg Bl RS F—8 53] 22 AW
FHHEL 2Qed REE 1, 2, 30 AR thol
#phaso] 242t 85%, 65%, 67%\F Flof mmEe) o
. Ladino clover & u}eololl A} tpgo] A¥E 4 ¢l
om Tvrel REFEAME MEMAY ade UF
& gt

3. Y E A REEALER

FMEREC] 2AE Retplal R REER R LR S
# 5% #2tt

Ladino clover?| FE[W§z4plkine] UolA KEE &
MifLE R 1%yl W2l egtn avke] BE fuif
AR 28 MEBEH R T 04%%d B
#] gko} Ladino cloverell o gk MEMEIES] KRe A
o] A& F gl ol AL AHNE & F(1987)0]
Selvharoll A HrtimE e RS 4Re Ve
A ekekuhar g e ¢ X314, orchardgrassoll o §F
KA SR A St Bk £:(1995)9)
AE A E GA gt o] te} AFHR v Fo] Ho}
RO BE MEME SRS AHEYR Havt 9
o} AL El T

A upeold oAM= MEMAS MRE T
Hole% 3ttt & npafo)o] Mk o]
A EE FMERE L€ ENEELT FENEP
0.05)& ok x| qt FHy 33%9 HIKE Bt vhd
oo oi&k MMEMM S MR £(1995)9) A A
ojv)sital FER S E VERG vl 2l

ReEsHi A o) xR Ladino cloverol A & # 844 o}

e FREHiiEel dodM EE HIMEEEP,
PK, NP % NPK[E)v= EE HEMEEE®Non, K, N ¥
NKE)o| wlste] ¥ 24525 Ik A ohP<
0.05). ¥ Z& FHANE EERMEEPE
2 PKE)’F HFEREHAEENPE 2 NPKE)R T} F
) 23657 HIRE A=H(P< 0.05), ol FEHE
WEEE O M & IFERIECI (% %, 1987) i &S]
(Fh %, 1994) vl o7t EFHEIEA ol ste] EE ol
BUgo 2 W(HF] MEHRILER] 68.8~79.5%%]
€ Ladino clover’} fA¥ago s otgd3 Axtelxn
A E, mERAESREEANE SRERFCE o)
Polo] £F TMHEFT LR (T E) FHEMHERKILER]
0.6~2.4%% &) Ladino clover’} fH¥fa2. 2 nl o] 9]
o3te "oty wFelztu AzZtEc). o] Yol A
2 nRo] Hol HE BRMEE 7tEeet Al Es)
= o] nldole £HES A8 Ladino clovers)
£ FHE 23she dolatn Atgdt

vheolo] id BHRMAS A= @A el
we vpaolo] FHgkEl Ao RE FE
FIEN, NK, NP 2 NPKE)= 55 EZFEFE(Non,
K, P 2 PK[E)oll v]sted i 378945} sEksH o}
(P<0.05). 38 2 HFEHFEANA FIEAH] 2 $
HHEMEAEEEENP 2 NPKEY EMESEAEZEEN
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9 NKE)E T F¥ 5.78& 7} k= 2 oh(P<0.05). 2
2y 20 F BIENERS] FSe 25 AmE
BRE EMBEAEERERY FENSZ(P<005)
FARE AT ook AbH g p]Fo] Ho} nlejo]o)
A EHFRE SOHT MEHEIL) 23 ML EY 7
A 2 Yeldxigt 1 $ol= yegux g dow
Azrenh. g8 FIEAREY uhkas A998
e FHE B3t RE MERIFE®P, PK, NP 2
NPKE)9] g¥plimS 2 MRt iR % (Non, K, N
2 NKE)e 2748 233 159%7 Ht}. uhehA
MIAEEFNS A vhalolo] o Ml a3te of

@

A2 A A guvtn dd 4 Ut ojgjge A
B {HIK(1955, 1956)7F vk o] = AR o) FEK
7y F3 Yoo Ragh e gt a2
EoAlg ol A upalo] o] EMplk o) FIEAIRE |2
3 A9 s R MEREEARET HE of
uhe o] 7} #ifgol] W LRE 7 E2 fiyol 7=
3} A g iR43laL 9 Ladino clover?) iftfsito 2
A BEERE ROl ol st FIHIEFHIE AvvA 2E
g4t Aeba] wldlolE MBS R A9teA 7
i ioletn Azhgch

rir

Table 5. Dry matter yield and botanical composition

Ist cut 2nd cut 3rd cut Year tofal
(6 July) (20 Aug.) 4 Oct)
L* C** L C L C L c

Non 0.95° 1.30° 14.04° 6.44° 8.65° 725 2364 14.99¢
K 122 1.73¢ 14.49° 8.38¢ 8.20° 9.13 2391 19.24¢
Dry P 142.25° 081°  271:25° 6.76°  176.50° 017 590.00° 7.74¢
matter PK 144.00° 081°  269.00° 638 17225 0.18 58525 7.374
yield N 0.92¢ 25.89° 527 361.75° 3.75¢ 35.66° 9.94¢  423.30°
(g/m) NK 1215 2625 5119 367.50° 440° 4144 10720 435.19
NP 6600°  14550°  8500°  329.75" 9400 2253 24500 49778
NPK 6625 15600  90.75°  33075° 9525 2639 25225  S§13.14°

Non 422 57.8 68.6 314 544 456 61.2 388

K 414 58.6 63.4 36.6 473 52.7 55.4 446

Botanical P 99.4 0.6 97.6 24 99.9 0.1 98.7 13

composi-  PK 99.4 0.6 97.7 23 99.9 0.1 98.8 1.2

tion N 34 96.6 9.5 9.5 95 90.5 23 97.7

(%) NK 44 95.6 96 90.4 96 90.4 2.4 97.6

NP 312 68.8 20.5 79.5 80.7 19.3 33.0 67.0

NPK 29.8 70.2 215 78.5 783 217 33.0 67.0

* Ladino clover  ** Crabgrass.

Data followed by the same letter in vertical sequence are not significantly different at the 5% level.

FETY R IR oM mEEAHEK,
PK, NK ¥ NPKE)E 2 EMiAH F©Non, P, N 2 NP
E)R.th Ladino clover®] S .88 14% wgta uf
golo] A= 14%tel =2 2okt o)ebdo] Ik
HiFi 2 Ladino clovert} v}#jo] ] MR LIS 18

ol ot E d S v AA gt

b BEREHE A (P, PK, NP 2 NPKI&)& S5EE I M
HE®Non, K, N @ NKE)® 1t} Ladino clover®] 2%
Y KRR L) 35.6% H ko) Hlalole] A
5 2389 356% W@kt olshzte]l BEEEMA S



Ladino clover®] MR ILES A3 Fol= Whd
of vpejol o] fEERKILES A F3E FLE 3}
Aot ole BiEgel osto] UrMEEMES]  Ladino
cloverzl Aoz 4o 2M waol: Ao
o2 At y] WZololm Azt

T FEMHEN, NK, NP 2 NPKE)= e
MiF FENon, K, P 2 PKE)ECTH At HmbEEo]
Ladino clover?] 7% 60.8% “gto}) vpafolo] 79
T 238 608% wodth olepFol WmHMME
Ladino clover?] K ILES A3 w3 v}
Holo] MAMBILES 24 =l olspge 4 P
T BERAA st HERME] vt I
o2 FA43 o] Ladino clover= H} g o] of] 2] 3}of
Foden Aoz opv|Edrtn AlgH
=8

ShH MR AP 2 PKIR)SE HEE FERE
BN B NKE)= 5 RS ERe] oA Mk
¥ BEE nded g Folo mEREHMEER
o] A1 Ladino clover?} 97.6~99.9%, v}#io] 7} 0.1~2.4%
2] Ladino clover’} %2 08 & Wi fHE%K
BT o) 41 = Ladino clover’} 3.4~9.6%, u}ejo]7}
90.4~96.6% = A vtgol7t ot Ao wrh oo
< @ 4 Ladino clovers if#§fgito) o vl edoli=
EFtolete AE WMsH By Auetn 4
Zhelvh HERABEEERNP 2 NPKR )M+
Ladino clover”} EEHRACGE I 2 2MAIHAE)) = v}
o]l 015}01 olgtaste] FAERERIEE O] 20.5~
31224 rgtot 7hE(EE3MANNE)N = wim et
R(FM %, 1994)‘11 HpEo]7h HEFol RS Bo R
Ladino clover?} 78.3~80.7% % o} & t}.

Vi bRol Wi tERe] w2 HEiRe] dES F3
&) ¥ u Ladino clover®¥ o] 2 &= %’ fi i
BFA] il AR A Al s fiftstH wpol: B8
WA Etty ol A Ladino cloveret K AR L )
RG] A2 rigtE EHRMES vlEd
HEREH AR F 8] dobyl g EHe) wlalolef] 23}
of Ladino clover7} YA #l o &2 qtxwggi)ar shs e}
5 7FgolE SR Agdrha etk £(1995)
o] Ao M & o) eb g Abalo] FHE vl Qi

il mgL

B

o

V.#®m =

K iREES Ladino clover®} v} ol(Digitaria
sanguinalis [L.) Scop.) iR &bl Qo)A &8 %, Wk
2R ol M B Edpk siol] o9 Al F TS v
Ae7be detr v skl NI ILE RS
i BHaRSEm Ol A1 H A= QUTh % plots 1B
Wi R, KEL, P, PKER, NiE, NKEL, NPE 2 NPKFA
o] 8 EMEEE olFolxlan 19765 4/ 170
Ladino clover 5.0kg/ha¢} vpelo] 17.5kgha7} & &
e, »E R B4 75 6H, 85 20H ¥
1077 48l 3@l 2 A AljE Aot

A el ol HRE Ewshd o 2
o

Lo #E ke BE ol A MEEE R T (PR
2 PK[E)oll A Ladino clovert 115.5~122.04/dm?¢] %}
o} wlgol= 1.5~-2.54/dm el Bt o, M
FEEREHEIENE 2 NKE)lA Ladino clovere
45.5~55.04/dm*l] &3 oL} vlgol= 132.0~147.0
Ardmoly HRow, HBERMEENPE 2
NPK[E)ell A Ladino clover:= 89.0~97.04/dm’] %l 12
u} 2 o] = 78.5~86.54/dm?] ) t}.

2. ME %S mEEEFEAN AAA EERMEEIGE
[F(PE 9 PKJE)o A Ladino clovers 100%$3 ©.1} u}
doli= 0%N o, HEREMERMCFENE ¥ NKH)
o] A Ladino clover: 15% 21} vlaol& 75%% &
o, AR FHEACE(NPEE 2 NPK[@)ol Al Ladino
clover= 97%%1 2.1} vl e o] = 3%%] o).

3. gk El ol MEEEFEEHL PR
2 PKJE) A Ladino clovert 585.25~590.00g/dm’©]
U =5 o vtdels 7.37-7.74g/dme] Htslg o
o, PSR ENE 9 NKE)I A Ladino
clovert= 9.94~10.27g/dm’l] 5-3}3}%l o} nlejo)i=
423.30~435.19g/dmio| v} =] Lo, H RS A8 H AL R
(NPE % NPKE)o|A] Ladino clover= 245.00~
252.25g/dm*e] 131 vl o] = 497.79~513.14g/dm’0]
=3

4. ME %O MEMER LR Qloj Al ARgE FHEAE
fE#(PE: 2 PK[R)ol 4] Ladino clovere 99.9%4 %] )
o} vplo)E 01%ol EFHEG on, MEHEE K
HE{[E?J(NE-‘E 9 NKE)ol A Ladino clover:= 9.5~9.6%¢)

Batstg ot vigoli= 904~905%1F HAeH, K
iéﬁﬁxég}iff@HEIE(NPE 2 NPKRE)ol A Ladino clover
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T 78.3~80.7% H 0o} vpaol = 19.3~21.7%¢°) =

&t e},

5. Ladino clover ¥ {&&ithol A = WHE Fwrsi
O MEEHEIEE A 7d 3] 3% Ladino clover?} u}ef o
o oste] gtedahA] G ohdE A HES = S
Ao R FEdch

6. Ladino clovers} RAKMI o] (R o) A 1=
FEoret Giol BiEE-S FWHE S|EMMLE & Ladino
clover7} vpelolol] ojste] hmgata b MEE
F A9 Ao HElhc)

7. KEE R EPcEe] el A Ladino clover 3! 8}
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