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Seedling Growth and Morphology as Influenced by Removal
of Cotyledon and Unifoliolate in White Clover

Jin Ho Kang™* - Jin Seo Park* and Hee Won Lee*

ABSTRACT : Low seedling growth rates of white clover (Trifolium repens L.) have been limited
its good establishment to pastures. The experiment was done to determine the effect of removal
of cotyledon and unifoliolate on the growth and morphological characters of contrasting white clo-
ver cultivars for 8 weeks after the treatment. Individual plants of cv. Regal (large leaf),
Louisiana S—1 (medium-large leaf), Grasslands Huia (medium—small leaf) and Aberystwyth S184
(small leaf) were grown in 10cm plastic pot containing a 2:1:1 soil:sand:peat moss mixture until
the cotyledon or unifoliolate stage and then removed one (C1) or two cotyledons (C2) at coty-
ledon stage, and unifoliolate only (U), unifoliolate and one cotyledon (UC1) or unifoliolate and two
cotyledons (UC2) at the unifoliolate stage. To measure the removal effect on biomass and mor-
phological characters (leaf area, petiole and stolon lengths, growing tips and leaves), plants were
sampled 4, 6 and 8 weeks after the treatment.

Intact plants had greater biomass and morphological characters than removal-treated ones, Re-
moval treatments at cotyledon stage, C1 and C2, were decreased more biomass and morphological
characters than removal ones at unifoliolate stage while the severer cotyledon removal, the more
reduction. Stolon length per plant and petiole length markedly inclined 6 weeks after the
treatments althdugh biomass and the other characters continuously did. Relatively large-leaved
cultivar had more biomass, leaf area per plant and longer petiole than the other(s) but the reverse
results were true in stolon length, growing tips and no, of leaves per plant. Biomass was linearly
increased with increased leaf area but the earlier and severer removal, the less slope.

The severer damage of cotyledon and unifoliolate had detrimental effects on the growth and af-
termath establishment of white clover

Key word : White clover, Removal, Growth, Morphological characters
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Table 1. Removal effects of cotyledon and unifoliolate on the biomass and morphological
characters of white clover cultivars during 8-week regrowing period

Parameters Biomass Leaf area Petiole length Stolon length  Growing tips Leaves
--mg plant-t-- -----eoeeeeee cm? or cm plant-! ---eeeseceeoooee no, plant-! ----——---
Removal(R)*
Control 1 . 316 b* 21.9b 51b 69b 7.9d 16.1b
C1 ] 127 e 10.1e 3.8d 2.3e 36e 85f
C2 98 f 7.0f 31le 15f 2.6 f 6.9¢g
Control 2 497 a 30.6 a 6.2a 11.9a 11.0a 23.9a
U : 269 ¢ 16.4 ¢ 50b 51c 7.2¢ 13.9¢
UC1 189 d 12.1d 44c 3.9d 4.8d 11.4d
Uc2 142 e 9.1e 3.8d 24e 3.6e 9.5e
Regrowing period(P)
4 30 1.8 1.8 0.6 1.9 4.8
6 138 11.3 4.3 2.9 4.1 11.8
8 536 32.9 7.3 11.1 11.4 22.1
LSD. 05 22 1.0 0.2 0.4 0.4 0.7
Cultivar (C)
Regal 257 17.4 5.9 2.9 3.4 8.3
La. S—1 253 16.1 4.7 44 5.1 11.0
Huia 214 14.2 4.0 4.8 6.1 13.1
S184 212 13.6 3.2 7.5 8.7 19.1
LSD. 05 16 1.1 0.2 0.5 0.4 0.7
R * P *k oK o *% Aok ok
R¥C NS o ™ w - %
P * C Ak *k Kk *k *k *k
R¥PxC *& NS NS - - -

* Control, no removal of cotyledon and unifoliolate but Control 1 grown more one week than Control 2:Cl1, re-
moval of one cotyledon;C2, removal of two cotyledons;U, removal of only unifoliolate;UC1, removal of uni-
foliolate and one cotyledon and UC2, removal of unifoliolate and two cotyledons.

# For mean comparison of removal treatments. Values followed by the different are significantly different by
DMRT(P=0.05).

NS, = Non-significant and significant at the 0.01 probability, respectively. ' Weeks after treatment,
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Table 2. Biomass as affected by removal of
cotyledon and unifoliolate during
8-week regrowing period

Regrowing period’

Parameters
4 6 8

——————————————— mg plant-! —----c--seeeoeo
Removal™
C1 15c* 74c 294 d
C2 104 50d 238 e
8] 32a 149 a 628 a
UcC1 24 b 117 b 427 b
ucz2 19 be 80 c 326 ¢
Cultivar
Regal 30 151 a 590 a
La. S—1 31 149 a 580 a
Huia 30 118 b 494 b
5184 28 130 b 478 b

! Weeks after treatment.

* Refer to Table 1.

* For mean comparison of removal treatments or
cultivars, Values followed by the different letters
are significantly different by DMRT(P=0.05).

Table 3. Rate of biomass and morphological
characters as affected by removal of
cotyledon and unifoliolate during 8-
week regrowing period

Para- Bio- Leaf Petiole Stolon Growing Leaves
meters mass area length length tips

%

Removal™

C1 4572 511a 70.0b 47.9a 586b 59.1a
C2 33.0b  387bc 55.2c 357b  497c  48.5b
U 4852 54la 8092 47.8a 688 60.4a

uc1 3H.4b  40.6b  69.5b 36.9b 49.3c 48.8b
ucz 26.4c  32.7c  587c  243c 392d 4llc

Cultivar

Regal 317 415 66.3ab 453a 59.6a 55.5a
La.S1 399 457 6470 38.2b 59.82 53.1lab
Huia 36.6 44.0 65.9ab 34.4b 47.9b 50.2bc
S184 36.9 426 70.6a 36.1lb 451b 47.4c

* Refer to Table 1.

' For mean comparison of removal treatments or
cultivars, Values followed by the different letters
are significantly different by DMRT(P=0.05).
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Fig. 1. Effect of regrowing period (A) and removal of cotyledon and unifoliolate (B) on no. of
fully expanded leaves of white clover cultivars. Symbols indicate o—o, Regal; e—e, La.
S-1; v—v, Huia and v—v, S184 in A and B. Abbreviations for removal treatments in B re-

fer to Table 1.
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Fig. 2. Leaf area (A), petiole length (B), stolon length (C) and growing tips (D) of white clover
as influenced by removal of cotyledon and trifoliolate for 8-week regrowing period. Symbols

indicate o—o, Cl;o—o, C2; v—v, U, v—

v, UCl and o—o, UC2 in A, B, C and D.

Abbreviations for removal treatments refer to Table 1.

Z33le EX73E #o| FHsl= Aol clover
2 xR ol fREER S SUMAE

9 White cloverol] 7}sked =

o

it

o

2y
to 3o 2

<

&
b
o w

FEL 715HA) e 7ol lsted AA
S, 9ud, 49%, TUAY Y EAASE 7

4o Axe AN, 53] f2o] HAY
1o] dedgns 71 Asht SR A 7o 8

ol Fx ¢stErhe LYo 2 AlFe
WA 2 LA ste APt vy EE

o At
ol

i) Y
£

9l
L

nMOFOrlr—lM-Zmartrﬁjz}m
X
2
o

I
|

seol) vlshe] HAS] Mgk Eb FaEO) Sabo] T4
g 94, 9uA, 99, £233 2 2AR5E
BENI\T B, B #4710 Boldos

:%:7F HEFE clover?) 3%, A
z

ol 4 A Aoz Bl 33

dH o] ga FuFol dol UdE HEAE
o] Bt}al s} AEF L2 EHo] A1 EXFo]
Zol FEFRTI= clover?] 983 Y3 xS

At e 2dFol Hd3tele »ne, FE3) 745

—485—



24
A B
= 20 -
g -
= 5
g E
~ 16
£ V. g
£ v =
5 12% V. N ‘\./v\v -4 4 %
i - ~ |,
3
- —-12 2
4~ o,
| 4 I B | | | ] | ]
{ I i 1 T T 1 f i

Stolon length (cm/plant)
-
T
4

0 1 | 1 ] l

|
(=2}
Growing tips (no./plant)

| ] 1 1 ] 0

C1 c2 U ucr  uc2

Removal

Cl Cc2 U UuC1 ucCz

Removal
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Table 4. Linear regression between leaf area
(LA) and biomass (B) as influenced
by removal of cotyledon and unifolio-
late of white clover

Parameters Regression equation RMSE* r2

Total B¥=-13.0+16.1LA' 80.0  0.92*

Removal ™

C1 B= 16.7+10.9LA 246  0.96*
S C2 B= 94+127LA 396 087"

U B=-33.6+185LA 776  0.92%

uct B=— 82+16.3LA 280  0.98%

uc2 B=-15.2+17.2LA  29.9  0.96"

# mg per plant,
* Refer to Table 1.

* Root mean square error.
!
" cm? plant.
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