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ABSTRACT : Poor establishment of white clover (Trfolium repens L.) into grass-dominant
pastures has been limited its availability. The experiment was done to clarify the effects of timing
of initial defoliation, defoliation frequency on the regrowth and nodule formation of the clover
cultivars during 28-day regrowing period. Individual plants of cv. Regal, Louisiana S-1 (La. $-1),
Grasslands Huia (Huia) and Aberystwyth S184 (S184) were grown in containers until grown to
unifoliolate, 1, 2, 4, or 8 trifoliolate stage, and then clipped to 1cm in height every 7 or 28 day for
28 days. To measure the effects, plants were sampled immediately after {inal harvest, and 1, 3, 7,
14 and 28 days after the harvest.

Shoot, root dry weight and biomass were reduced with earlier, more frequent defoliation or
shorter regrowing period. In frequent defoliation shoot dry weight and bjomass were increased
with delayed initial defoliation while in less frequent defoliation steeply done when initial defoli-
ation was delayed to 4 trifoliolate stage. Shoot /Root ratio inclined with more frequent defoliation
or lengthened regrowing period, and was greater in initial defoliation of unifoliclate to 2 trifoliolate
than the others. Although nodules no. per plant declined with earlier or more frequent defoliation,
the effect disappeared to some extent after 14-day regrowth. In comparison with the others, Re-
gal had the highest shool dry weight and biomass to 2 {rifoliclaie stage while S184 did the most
nodules regardless of defoliation timing. On 7-day after last defoliation nodule formation of Regal,
Huia and S184 but on 28-day after last defoliation that of La., S-1, Huia and S184 was positively
correlated to shoot and root dry weights upto 2 trifoliolate stage. On the former day, however,
that was negatively correlated to Shoot /Root ratio upto 1 trifoliclate stage although on the latter
day it was not, meaning that in additicn to more frequent defoliation earlier defoliation was harm-
ful in nodule formation of white clover.

Key word : White clover, Defoliation, Regrowth, Nodule

(Dept. of Agronomy, Gyeongsang Natl, University, Chinju 660-701, Korea) (4. 7. 25 #5)
& (USDA, ARS, Forage Research Unit, P.Q. Box 5367, Mississippi State Univ,, MS 39762, USA)

* AAN] 83 =8k
6’8 T TGS
]

R PR

—389—



White clovere £E4£0 2 g fHES Y4
st A4E 13T 7 e FH dEo) 4= 3
B Bo] o] §xo] tov} EMERME BAK EF
o] ojH I KA A #e] ¢ o] &Y FOE K
FRo|] F2 Zo] 2P 22 AHFo g} wehA
white clover A ¥ 983 FAD ERS Hs)
oA ik BEA7 2 £l 28 5 P33
el 2 o] &wigo] Fuatold Ao,

X%£5E Ladino white cloverE 1, 3, 5 &= 74
o] #2E (trifoliolate) o] ANENE ) HAIARE
Al ztstd 3] ARE dE AEHo=z A7
A AIREEEZ)L WS TS A o] AetA A FHmY,
s/ \#EfE Grasslands HuiaZ 2, 4, 6712) #3Eo)
ANHA AL o FH3te] 738 %ol 2AVS 21} A
Heoll "lete] AEZL, #HEEC] 4v) AAHAL W B
o 2 B v/ AMEAS A FHE Al zsha
HUEES B MTES spipEo] TahHY SR A
713ke] FolAH 2o A dFHE A1z A M=
olzgt &7} &M Fuu RuET of?, A
o] HiE, BELEVSL A RIS ol
white clover®] E#% 2 £ E, Yot HiFlE 4
g nd ez ¥},

MEGSEE 2] %47} white clovers] 243 2
A3HE B8l J S vA e, Kang” L 4, 2
T 13 ¢ H3 A ATRETT BSEE Y
2 A o] AtE 1 EE A E wh-g-of 48
B3-S B2 v glon, ABUEREY s ge
A GO ME oo} KIS KMES BT v 3l
t}. 53] Ryle $°& MESEEZ 2555 S/R
o] Zrtdcta shod AEUERES) wleba AR
4 232 0 YHHEI OE AR d2dr)

White clover®] EXEEL B&A Ydoldo
22X Rl olste] JFL we AW A
of HlEte] 13] o Fu} TS &A% Z/FIALS
FEE A, B H dF 3 2525 G
Zro] FolAH AFA FAAH & Bl 2t o
Heol Gl gAY M7= wmAaK o
A3 Zase Aoz Bu¥Ha oA XiEe]
FE L HE/ HARRANE 93 nA Ao
2 ¥y,

AEEERAS] Big = AEUEE ] 28l white

clover®] 243 2 X&5-9] s g WES
B, AR BEERIAE TS e Aoz 3
ke Ao o] AIPEL A2l agle] s
oA, YAFEA O] THE white clover EEEL
e to] glo] shtel F58 FAFoEZRMY &
WAE ] Bk, AEUEE, MfE 2 éi%ﬁf‘aﬁlﬂﬂ A
ek Ao mMEE, HATRS FAHS
2 33E AP dFsit B gL ALE
BAIAER | Bae o AERSEE 7 white clovere] X]
AR R ASE S S RATE, o157t
BBIRE FHe EvxA2 HAEE white
clover®] s HE 3t HHsS AFstua 4
Al =] Tt

HF R Ak

A REB-S v]= Mississippi Mol = EaEA
mEANA 19913 1958 59714 pot A|do=
ot HRom, AF7NF 249 HuexE
3B, FA2=E 16TolYut. REFE ¢ TS
A 1991 19 30U A e It
Al &1 fete] B 2L AKX 08 HEY 5/
o] EFE 38, 2, EhEto) 1:2:1 (v/v/v)
2 3 RewE YA A% 4em, Zo] 13
5cme] containerdl] ST BiEE EF O it
%5 BAEL FdT BHFE dstd wAS
nozzleg ol&3te] 270l HH K5 ML
on] % 1% LA 2 2ol T £71F slo
potd 7L 3 1ERE Mt

EH = white clover @i, SRR, TSR
B 3fE BFROZ F7o) GifE, AlTtol] BwkiE
i, MATol AMESEE R A A Fulx] gutE oz A
A8kl th. White clover §hfES k## Regal, &
K¥EME Louisiana S-1 (La. S-1), /%R
Grasslands Huia (Huia) 9 /\2Ef& Aberyst-
wyth S184 (S184) 4 MiES gRslgon, &
PN e #HEo] MINE 7] ol ™o B (uni-
foliolate) & A AstAvt #iggol 1, 2, 4, 897 A
HERAEH lem %0] 2 A H3IH o, 28957
U Ao Z 43], 289 AL 2 13 A HFowH

—390-



AEEE & 3T HEEE SR A
W 87N xuwag EEI Ve g d3side
o), o]m Regal®} La, S-1& 23v, Huia® 257,
S184%= 39vl ¢ S Su sty et o)Ay &
N A FEo] AMAY7F NG, AR A
FE IR M)A o o% $5, 8t7] 913t
nlx)el AE B (0), 7, 14, 21 2 28 18 M@
S 2 [EWEE ARitste] REEK % ZAFEEaL |4
Heol ¥ g Fadte 75 ¢ 48A13F WERAIA
=3t

fEfs % HES B el wpES ¢
3 Aoz, S/R&ELS MAE W wHES B
g9 EYELZ Yol Ated e g #e

=7 5V gel Each

l‘

BRI EE

1 # EEB S TR szipAE

284 9] EAEMM P ZALE white clovere] #i b
6, vl 2 (% wHE (Biomass) 2 S/RER
(Shoot /Root ratio, S /R)dll thdk ]34 9
T3 A2 7k HEEERS E 19 2o x4, B
g 2 AT AEFS 2ERS M FE 2}
ol7} QYen 2EEME MHEMEH AATH
BRENRE 0, & B st ARde Hiol
2 do] AABAY, MEBEEE 43904 132
¢l o 24 white clover?] A%, #a 2 74
Z DEFo] @A SrEAG. g6 AA7F
AGE DEFS AEHoE Frisht RELS o
Z A vlale o FH 7930 238 T
g, S/R#&ELS I 49 o] wWH U= #H3E 20
EE O olHe) A HE AlFstAG ABSHET B
i, AMA7IZe] AojRoeM & FIFS HArh
FADMBUHY, AESEEO) B3 Rt B AlY
Axe X5, B, YIH3 BE L=
& A 717+ white clovere] A4 9 Hig) o
AES dA38 A3t HTEETE kol
dojifpi= i FE o 2L S BuEEs 3
o 239 3% - ke RIS ATE ez wdl
o}, whaba] EEAFE o) white clover A #% A4

u

He 95 A7) 2 o] cloverd] EF % A K,
volrt Tl 988 nd Ao g Bl
BAIAEEAR AESRRE < Fewmilgeiol ol st gt
AmFE] AR, e 2 AT AEFS O 1
A, B o) AR 4 JiAE] AEFS AR
rEfie] Regol wAIGlo]l HRES] AU, 13] E
< 432 NEUEEV) S71E8 8 2, 49

Table 1. Effects of initial defoliation, defoli-
ation frequency, regrowing period
and white clover cultivar on dry
weight of shoot and root, shoot / root
ratio(S /W) and nodule formation

Parameters Level Shoot Root Biomass S/R Nodule

...... mg plant'l...... no pa_lnt 1

Control 518 246 764 211 274
Initial 0! 165 53 218 311 15.9
defoliation 1 202 63 265 3.21 18.3
stage (S) 2 223 70 293 3.19 204
4 276 96 372 2.88 22.0

8 303 112 415 2.71 25.0

LSD.05 5 2 6 005 0.5

Defoliation 4 173 53 226 3.26 17.9
frequency 1 295 104 399 283 227
(D) LSD.05 4 2 5 003 04
Regrowing 0+ 89 75 164 119 17.3
period(R) 7 132 72 204 1.83 188
14 231 91 322 254 21.6

21 369 122 491 3.02 239

28 586 172 758 3.41 26.1

LSD.05 5 2 6 005 04

Cultivar(C) Regal 286 129 415 2.22 21.6
La5-1 287 100 387 287 20.0
Huia 279 106 385 2.63 19.9
S184 273 90 364 3.00 24.4
LSD.05 4 2 5 0.04 0.4

S=D LS 23 w% L] 3]
S*R uk 2% L ww o%
S=C 3] L @ ] o
D*R £33 we e e 2
DC * £ e L] £
R’“C 3] - = B2 EEd
S‘D'R Ead & L3 £ 2
. S”D*C L34 o v X L]
S*R=C L 23 L an £33
D=R*C £ £ L] EL wR
S«D=R*C s e e P sa

*** Significant at the 0.05 and 0.01 prob-
ability, respectively.
No. of trifoliolate. + Days.

—391 —



8001

6001

400+ / v—-/v
| ;&'?é'/‘
200 W

DM (mg /palnt)

u ] 1 1 X ] 1 /]

400

J 300

4200

AN
DM (mg /palnt)

o 4100
2

l'(o

8 C

0 1 2 4 8

Initial defoliation stage

Fig. 1. Shoot, root dry weight and biomass as affected by‘initial defoliation and defoliation fre-
quency {A) or white clover cultivar {B). Symbols and bars indicate the filled, biomass; the
hollowed, shoot dry weight in A and B, circle, 4: triangle-down, 1 defoliation; bar, Control
(C) in A, and o—o, Regal; v—v, La, S-1; o—0, Huia; 24—+, S184 in B,
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Table 2. Change of shoot, root dry weight and biomass as affected by initial defoliation and defoli-
ation frequency during 28-day regrowing period

Parameters Shoot Root Biomass

o+ 7 14 21 28 0 7 14 21 28 0 7 14 21 28

dee e et e e st e cen e e TG PAIIE L eerere e e e ten s e e s s

Control 269 315 462 653 894 223 211 228 266 303 492 526 690 920 1197
Initial defoliation stage
1! 17 50 121 122 418 19 23 42 67 113 36 72 163 288 532
1 33 59 133 282 502 31 29 45 79 128 64 88 178 361 630
2 43 70 169 299 536 37 36 53 82 14 80 106 222 381 680
4 85 131 238 350 578 61 56 80 113 168 146 187 319 463 747
8 85 169 263 410 588 81 78 98 127 177 166 247 360 536 765
LSD.05 13 11 13 17 20 8 8 8 9 9 17 16 18 23 24
Defoliation frequency
4 34 63 128 226 413 22 26 40 66 122 56 89 168 292 525
1 72 128 242 399 636 70 63 87 121 180 141 191 329 520 816
LSD.05 8 7 8 11 14 5 5 5 6 6 11 10 12 15 18

+ Regrowing period (day). ' No. of trifoliolate.
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Fig. 2. Effect of initialidefoliation on mno. of clover®] A K-S A3 FAAEL} B
nodules of white clover cultivars.
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Fig. 3. Effect of initial defoliation (A) and defoliation frequenc& (B) on nodule formation of white clo-
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Table 3. Relationship of no. of nodules to shoot
and root dry weights or shoot /root
ratio (S/R) as influenced by white
clover cultivar and initial defoliation

Cul-  Initial
tivar defoliation:e-eeese---7-+

Regrowmg perlodﬂ

stage

Shoot Root S /R Shoot Root S/R

0.67*
0.72*
0.72*
0.69™
0.70*
0.86™
0.21
0.40
0.47
0.48
0.80*
0.79*
0.86*
0.38
0.43
0.57*
0.84*
0.79™
0.47
0.36

Regal

Huia

S184

0.72*
0.73™
0.70*
0.72*
0.63™
0.88*
0.25
0.40
0.46
0.60*
0.95*
0.89*
0.80™
0.51*
0.55*
0.80™
0.92*
0.79*
0.51*
0.22

-0.71*0.58*
-0.67**0.36
-0.39 0.65™
-0.67*0.58*
-0.18 0.00
-0.82*0.54*
-0.14 0.55*
-0.26 0.79*
-0.25 0.22
-0.76*0.09
-0.90"0.78*
-0.76**0.63*
-0.57* 0.78*
-0.33 0.59*
-0.47 0.08
-0.77*0.75™
-0.90™0.51*
-0.38 0.53*
-0.39 0.42
0.48 0.39

0.36
0.36
0.67*
0.44
0.12
0.53*
0.68=

0.76™ -0.

0.40
0.06

0.77* -0.

0.60*
0.70*

0.64* -0.
10.27

0.65™
0.58*
0.65*
0.35
0.39

019
0.17

# Days.

' No. of trifoliolate.

the 0.05 and 0.01 probobility, respectively,
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