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Effect of Defoliation Interval on Regrowth and
Morphological Characters in White Clover

Jin Ho Kang* and Geoffery E. Brink**

ABSTRACT : Weak persistence of white clover (Trifolium repens L.) under continuous grazing
management has been limited its availability in the mixture with grasses, The experiment was
carried out to determine the effect of defoliation interval on the regrowth and morphological
characters of the clover cultivars. Individual plants of Regal (large leaf), Grasslands Huia (me-
dium-small leaf) and Aberystwyth S184 (small leaf) were grown in 15cm plastic pot containing a
1:2:1 soil:sand:Promix mixture for 55 days, and then clipped to remove all fully expanded leaves
every 7, 14 or 28 days. For the analysis of the cultivar response, plants were sampled on the final
harvest date(0), and 1, 3, 7, 14 and 28 days after the final harvest date.

Harvested dry weight of all cultivars declined as defoliation interval was increased, and that of
Regal was the highest compared to the other cultivars. During the regrowing period, increase of
total plant dry weight was due to that of leaf and petiole dry weight, and that of Osceola was
greater than the others. Although total leaf area and mean single leaf area were increased during
the regrowing period, they were reduced with increased defoliation interval and those of Osceola
were the greatest until 14-days regrowth, S184 possessed the most number of leaves and Osceola
did the longest petiole since 14-days regrowth although the more defoliation, the less nunber of
leaves per plant and the shorter petiole, Stolon length and growing tips of all cultivars increased
steeply during regrowth, while they were decreased with increased defoliation interval and those
of S184 were the highest.

More frequent defoliation had detrimental effects on regrowth of white clover, although larger
leaf type was productive but less persistent in a mixture with grasses than smaller leaf type.
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Table 1. Effects of white clover cultivar and
defoliation interval on total harvest
dry weight for 28-day treatment

period
Defoliation interval
Cultivar Mean
7d 14d 28d
——————————————————— g plant™! ----eeeeoee-
Osceola 0.71*% 1.26° 1.87° 1.28°
Huia 0.55° 1.01° 1.41° 0.99°
SI84 0.59° 0.87¢ 1.47° 0.98°
Mean 0.62¢ 1.058 1.584 1.08

* For comparison of cultivar means within the same
column or defoliation treatment means, values fol-
lowed by the same letter are not significantly dif-
ferent by LSD(P=0.05).
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Table 2. Analysis of variance on the growth and morphological characteristics of white clover

cultivars and defoliation interval

Source

df TPW" WL WP WS WR TLA MLA SLA NFEL NGT PL SL SLPG S/R

0-day regrowth
Cultivars(C) 2 ** NG rr
Interval (I) *% *x % . s
C*I 4 »x . ss NG+

1-day regrowth
Cultivars(C) 2 *x NS  ** - .
Interval (I) 2 % *x e owx
Cxl

3-day regrowth

no

Cultivars(C) 2 . - ok . **
Interval (I) 2 s . - - -
C*I 4 *x % *% * % *x

7-day regrowth
Cultivars(C) 2 i i ** NS *

Interval (1) 2 *x e % xx o

CxI 4 ** ** *k NS * %
14-day regrowth

Cultivars(C) 2 o - T,

Interval (I) 2 A L s . -

CxI 4 * % % ¥ * % %
28-day regrowth

Cultivars(C) 2 e i e ae

Interval (I) 2 e *x LR % %

Cx*lI 4 hdd * *% *x *x

NS * NS L] x% »x " % *%

* ¥k * % NS * ¥k x* * % * ¥ x% x%

* * %k NS % * % * * % NS o

NS *k % *x % * % *% ok
. % *x *k NS % * % ** %
*% *% * % * ¥k * NS ** * * %k
NS .k ** *x ** * L1 *k x¥
* % * % NS *x * % *k *k * % *%

*% * * NS * % NS L NS *k

NS % NS % ** *k * % *x x¥

** *% *% *x *% *% * .k *

% * % NS NS NS ** * % * % * ¥

*% *k NS * % *% % *% » % **
* & oK * * % % *% >k ** * %

* *& * *% NS xx * * & * %
NS * % *% *% *% ¥ * % *k * %
* % * ok NS *% *% * & * % * ¥ * %

NS * NS *x L3 *h EEd NS xx

*, ** Significant at the 0.05 and 0.01 probability, respectively.

* TPW, total dry weight per plant; WL, leaf dry weight: Wp, petiole dry weight: WS, stolon dry weight:
WR, root dry weight; TLA, total leaf area per plant;: MLA, mean trifoliolate leaf area: SLA, specific leaf
area: NFEL, no. of fully expanded leaf; NGT, no. of growing tips; PL, petiole length: SL; stolon length:
SLPG, stolon length per gram: S /R, ratio of shoot to root.
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Table 3. Morphoigical characters of white clover as affected by defoliation interval for 28-days
regrowing period

Defoliation Leaf area Expanded Growing Petiole
Cultivar interval(days)  /plant /trifoliolate /g leaves tips length
----------------------- cm? -------erreeeeeeee- ———-- O, plant™! —--- ---cm petiole™!---
1-day regrowth
Osceola 7 15¢” 2.1d 225 ¢ 5.8 f 10.8 g 3.0 bc
14 35b 3.0b 348 ab 7.0 ef 12.5 fg 3.3ab
28 60 a 4.8a 310 abc 7.8de 144 ef 34a
Huia 7 35b 1.8d 390 a 8.8d 166 e 3.0 be
14 41 b 2.0d 366 ab 8.6d 22.1d 3.1 abc
28 39b 2.5c¢ 321 abc 8.8d 21.8d 3.1 abc
S184 7 36 b 1.0e 329 ab 15.6 a 25.4c¢ 29c
14 40 Db lie 344 ab 14.0b 29.6 b 3.0 abc
28 35b 1.3e 278 bc 11.9¢c 35.5a 3.1 abc
Mean 37 E 22E 327 C 9.8E 21.0E 3.1E
3-day regrowth
Osceola 7 42 e 5.0c 494 ab 7.6e 10.4 3.9cd
14 76 b 6.5b 496 ab 9.9d 134 ¢ 4.1 abc
28 105 a 7.5a 457 bed 119c¢ 14.6 e 4.4 a
Huia 7 51 de 2.3 463 bed 155b 18.4 c 3.7d
14 60 cd 3.0d 455 bed 17.0b 24.8 ¢ 4.0 be
28 114 a 45c 558 a 199 a 29.5b 4.2 ab
S184 7 67 be 1.7 f 438 cd 20.2 a 26.6 ¢ 3.6d
14 60 cd 2.0 ef 355 d 20.1a 32.4a 4.0 bc
28 72 bc 3.1d 317 e 20.6 a 33.3a 4.1 abc
Mean 72D 39D 455 A 15.8 D 22.6 D 4.0D
7-day regrowth
Osceola 7 103 d 6.5¢ 488 ab 125d 14.0 e 6.7d
14 170 bc 8.2b 472 ab 174 c 16.3 ed 8.9b
28 217 a 11.2 a 412 b 17.5¢ 18.6d 9.7a
Huia 7 120d 34 f 449 ab 259 b 23.1c 6.0e
14 162 be 4.6e 512 a 26.4 b 26.3c 79c¢
28 180 b 5.8d 450 ab 27.0b 31.0b 8.5 bc
S184 7 118 d 2.6g 437 ab 36.0a 32.3b 531
14 155 ¢ 3.2f 460 ab 38.6 a 359 a 59e
28 179 b 3.6f 423 ab 38.4 a 36.9a 7.0d
Mean 156 C 54C 452 A 26.6 C 26.0 C 7.3C
14-day regrowth
Osceola 7 229 d 8.7¢c 403 b 205 g 149 ¢ 11.6 ¢
14 304 b 9.4b 403 b 28.6 f 19.8 f 13.1b
28 364 a 11.7 a 380 b 28.8 f 20.8 f 15.1a
Huia 7 186 e 4.0 f 410 b 35.0e 25.5¢€ 8.5e
14 238 cd 49e 399 b 40.3d 28.6d 9.8d
28 274 be 6.0d 409 b 43.0d 31.0d 114 c
S184 7 235 cd 29¢g 446 ab 53.1¢ 35.5¢ 5.8h
14 280 b 3.4 gf 463 a 58.5b 38.8b 69¢g
28 295 b 3.8f 363 b 70.9 a 44.8 a 7.9f
Mean 267 B 6.1 B 404 B 421 B 28.8 B 10.0 B
28-day regrowth
Osceola 7 488 e 9.3c 335¢c 36.4 h 2l4g 13.6 ¢
14 607 be 10.6 b 336 c 459 ¢ 24.6 fg 14.4b
28 768 a 11.9a 363 bc 554 f 26.6 ef 17.3 a
Huia 7 534 de 57e 392 ab 744 e 28.6 de 11.2 e
14 635 b 6.3e 384 ab 78.6 de 31.4d 12.2d
28 742 a 7.2d 409 ab 84.8cd 35.5¢ 14.3 bc
5184 7 541 cde 34f 425 a 90.5bc 429b 84¢g
14 577 bed 4.0f 393 ab 95.4 b 45.8 b 10.2 £
28 746 a 4.2 406 ab 124.3 a 55.9a 10.6 ef
Mean 627 A 7.0 A 381 B 76.2 A 34.7 A 125 A

¥, ! For comparison of 9 cultivar x defoliation interval treatments within the same day of regrowth and mean
values for day regrowth, respectively. Values followed by the same letter are not significantly different
by DMRT(P=0.05).
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