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ABSTRACT : Availability of white clover (Trifolium repens L.) has been limited due to its poor in-
troduction to swards and lack of persistence under improper grazing management. This exper-
iment was conducted to determine the effects of initial defoliation stage and defoliation interval on
the growth of white clover varieties. Individual plants of Regal (large leaf), Louisiana S.1 (me-
dium-large leaf), Grasslands Huia (medium-small leaf) and S184 (small leaf) were grown in
containers (4.5 x 13.5 cm) containing a 1:2:1 soil:sand :Promix until reaching to the stage of 1, 4,
or 8 trifoliclates, and then clipped to remove all fully expanded leaves every 7 or 28 days (d). For
analysis of morphological parameters, plants were sampled on the final harvest date (0 d), and 7,
14, 21, and 28 d after the final harvest date.

Harvested dry weight (dw) of all varieties declined as defoliation interval declined or initial de-
foliation was made earlier. That of Regal was the highest as initial defoliation was delayed. On the
7 d regrowth shoot and root dw were increased as initial defoliation was delayed or interval
lengthened, whereas on the 28 d regrowth the trend was alleviated, Root dw and biomass of Regal
were higher than the other varieties during the whole regrowing period, when the increase of
biomass resulted from that of shoot dw. Leaf areas and petiole lengths of all varieties declined
under 7 d defoliation interval. The area and the length declined with earlier initial defoliation on
the 7 d regrowth but not on the 28 d regrowth. Stolon length and growing tips of S184 were the
highest and increased more steeply during regrowth, while those of Regal were the lowest and did
slightly.

It is concluded that the continuous defoliation and the first defoliation at earlier growth stage
have detrimental effects on growth of white clover, although larger leaf types are more productive
but less persistent in a sward than smaller leaf types.
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Table 1. Effects of defoliation interval and
growth stage at initial defoliation on
dry weight of white clover cultivars
with different leaf size.

Defoliation Initial defoliation stage
Variety interval trifoliolate
(day) 1 4 8
----------------- [ o110 A —

Regal 7 o5t 23 4

2% 20.1° 199 80.2
1aS.1 7 8.4 188 2.3

2% 186 ar w7
Huia 7 8.6 w7 208

2 198" 0 53
S184 7 8.4 153 a4

2 9 % 462

For comparison of 8 variety x defoliation interval
treatments within the the same initial defoliation
stage, values followed by the same letter are not
significantly different by Duncan’s Multiple
Range Test (P=0.05).
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Table 2. Analysis of variance on the growth
characteristics of white clover as af-
fected by cultivars, growth stages
atinitial defoliation and defoliation

intervals,
Source ¢ SW RW BM LA PL SL GT
7 day regrowth
Variety (V) ¥ ¥¥ XX NS ¥¥X k¥ k¥

3
Stage (S) 2 FF KX KK KR FF XX KF
Interval (1) 1 %% ¥¥ KX KX XX KX ¥
VXS [ = S S & S & S S

3

2

6

V¥l ¥ X% NS %X ¥X ¥¥ NS
S¥I ok & S S S S S S
V*S¥1 *¥  ¥%X XX XX XX X¥¥ NS
28 day regrowth

Variety (V) FEORF OKF OKF OKEK KN OE¥

3
Stage (S) AR S S I
Interval (I) 1 %% %% ¥¥ ¥¥ ¥¥ X% ¥*%
V¥S 6 K*% X% NS % * XKk KK
V¥l 3 NS %% NS #*¥ NS ¥¥ x¥
S¥I 2 ¥k ¥F kX ¥¥ NS x¥ *
V¥S¥1 § NS *¥¥ NS ¥% X% ¥ ¥
*, %% Significant at the 0.05 and (.01 probability, respectively,

* SW, shoot dry weight: RW, root dry weight; BM, biomass; LA, total
leaf area per plant; PL, petiole length; SL, total stolon length per

plant; and GT, growing tips per plant.
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Table 3. Effects of variety and defoliation interval on fraction dry weight, leaf area and petiole
length of white clover at each stage of the first defoliation.

Defoliation Regrowing period Leaf area Petiole length
Variety interval — 7 day —  — 28day —_— —_ Regrowing period —_—
(day) Shoot Root Biomass Shoot  Root Biomass 7 28 7 28
--------------------------- gplant®ee. em P plant® - -——cm petiole’-----
1 trifoliolate .
Regal 7 49* 20 69° 4288 115° 542 45 547 2.3 10.3"
28 71° 455 116" 659" 187 846° 12.0° 7.0° 2.9° 12.4°
LaS.] 7 46 198 65 415° 93 508° 7.1° 538" 2.3 8.6
28 69™ A 1030 6118 1M M5 1090 68.8° 3.3 9.7°
Huia 7 45" 18 6 419 110° 50 7.3 57.0° 2.2% 7.5°
28 65° 4° 106" 580 153° 273 115°  63.6° 31° 9.0°
S184 7 47 17 6 3P 8 43¢° 570 - 4 2.0° 6.5'
28 80° 42 122 519° 148 697" 107 59.09 3.1° 6.0°
Mean 59! 30¢ g®  s502®  1° 572 87t st 2.7° 8.8
4 trifoliolte
Regal 7 79° 28° 107 438 135" 573 115* 623 3.5° 10.7°
28 180° 93¢ 273 733 2% 996" 204>  79.0° 4.8° g
LaS.1 7 74° o' 1010 437 102 539 101 60.0° 2.8 8.3
28 191° 88 27157 Tt 200 90° 2.4 767 6.0° 9.6°
Huia 7 77 R VY SO § V) 9.3 526 2.7 7.6°
28 197° 84 74 W8 2 9%®  192°  65.1° 5.8 8.5°
S184 7 93 33 1268 40 114 554 1220 4240 2.1° 5.2%
28 159° 67 226" T34 180° 914" 160 B8 3.4 6.3
Mean 1318 56° 186" 578t 1685 w6 1515 60.1% 3.9* 8.5
8 trifoliolate
Regal 7 106° 53 162 491 160" e51°  121°  68.4° 41° 10.5°
28 226° 125 351 693 282° 975 19.0° 74.4° 47 1.4°
LaS.1 7 108° 360 114 4710 1090 s80 13 57.0% 2.6 8.0%
28 213° 108 321° 7400 221 961 211 60.4° 4.2 9.2°
Hui® 7 7 2 1244 T 1327 60 106 5619 2.7 7.6°
28 215° 115  330°  e83® 219  g02° 232°  63.0F 5.0° 8.4°
S184 7 110° 49 159 442 116" 557 150" 437 2.4 5.0¢
28 292 o BE 708 180" 888" 214> 58.0% 3.6 6.2
Mean 169* 78 23" s 177* 7es® 1670 601 3.7% 8.3"

For comparison of 8 variety x defoliation interval treatments within the same initial defoliation stage and
means of initial defoliation stage respectively, values followed by the same letter are not significantly dif-
ferent by Duncan’s Multiple Range Test (P=0.05).
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Fig. 1. Change of shoot(a-4), root dry weight and biomass {O-O) of white clover under 7 day
(A) and 28 day (B) defoliation interval. The differences of biomass and shoot dry weight in-
dicate root dry weight.
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Fig. 2. Shoot /Root (S/R) ratio as affected by 7 day (&-&) and 28 day (O-O) defoliation at each
initial stage of defoliation.
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Fig. 4. Growing tips as affected by varieties during regrowth. Symbols indicate €- €, Regal ; &-@,
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