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Summary

Several benefits provided by white clover (Trifolium repens L.) can be elevated as relationship between its
morphological and physiological characteristics is clarified. The experiment was done to analyze the relationship
between them in the clover with different leaf size. Individual plants of Osceola (large leaf), Grasslands Huia
(medium 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. To measure the cultivar response, plants were sampled for morphological and physiological parameters on
the date (0) after final harvest and 1, 3, 7, 14 and 28 days after the final harvest and then their relationship was
analyzed.

Osceola had greater leaf area per trifoliolate but less no. of leaves per plant to result in similar total leaf area
per plant of all cltivars. Stolon length and no. of growing tips per plant declined with smaller leaf size although
the result in biomass was reverse. Stolon of all cultivars showed the greatest fluctuation in total nonstructural
carbohydrate during the regrowing period but nitrogen concentrations of all their fractions and dinitrogen fixation
did similar patterns. Stolon and root of Osceola, moreover, were the highest ones. Biomass, stolon length and total
leaf area per plant of all cultivars were positively correlated to carbohydrate concentration of all fractions and
dinitrogen fixation. In Osceola relationship between nitrogen concentration of stolon and the characters showed in

Osceola was positively done.
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Fig. 1. Varietal effect on biomass (A), stolon length (B), growing tips (C), leaf area per trifoliolate or
plant (D, E) and no. of leaves (F). Symbois indicate O, Osceola: @, Huia and ¥, S184.
At & 4 oluh HES KEYFE A 71EY b gl e Wt b & e e
2Fe 5 Aoz UetoU(Fg | D) BREE o} & MY #A TNC 58 bluste B
e dFH F A7) HHAFE KEEM Osceo- A Y3 dHol A= KR Osceolarl o3 F 34l
laoh A A 1 /| \¥kE Si840 A @& o7 el A3 dolHhrl TEKAE B HAD HEEA

Ro@ ZA}
A e
wd A3

EEmES HAMEDT Hole e
H =0 kM Osceolat #H#Eo] &
A3 /| IERE SIR4E ol EA4 SR e
g & ¢ Ao

2.TNC, EX 58 U EFREE

oA #HF 7)o e & ftitiniEel #{rH TNC 2
A4 dge] HateE 19 29 2o INC g3 &
A antE 33 I A Bt 7 HYd

=2

ME KM Osceola7t o3 14Y o] F5E H43]
Z7HE e, Bels kERE Osceolac Al <3 284
o 7t gL AR 2AHE U

& el Aagdde 2899 A7 B KE
o] dojut U Al MY Rl HEE] MY
goreh 43 e AAgES A4 T 7dAE
EZ7 atel7t glden, @aKade A4 = 7¢
ol K¥EFE Osceoladl A 713 @2 W, 28U &= /)
i S18401 A 71 2 & Ao et

Lo R g S

=261~



Leaf & petiole

TNC (%)
e
T
| 1
l T

-

Stolon

T
14
T

Nitrogen (%)

2[ #WQW 1

1 T | | l

oL 1 L 1 LI | l
0 7 14 21 28 0 7

14 21 28 0 7 14 21 28

Days of regrowth

Fig. 2. Total nonstructural carbohydrate and nigtron content of white clover fractions as affected by
regrowing period. Symbols indicate O, Osceola: @, Huia and v, S184.
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Fig. 3. Ethylene reduction rate of white clover
cultivars as affected by regrowing period.
Symbols indicate O, Osceola: @, Huia
and v, S184.
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Table 1. Simple correlation coefficients between morphological characters of white clover cultivars and its

fraction concentrations of total nonstructural carbohydrate and nitrogen or dinitrogen fixation.

Characters Cultivar  TNCCLP'  TNCCST TNCCR ARR NCLP © NCST NCR
Biomass' Osceola 0.54** 0.87** 0.96** 0.98** 0.30 0.58** 0.20
Huia 0.64** 0.85** 0.79** 0.96** 0.32 0.33 -0.03

Si84 0.52** 0.87** 0.89"* 0.95** 0.50** —0.25 -0.08

Stolon Osceola 0.54** 0.71%* 0.79** 0.76** 0.39* 0.59** 0.31
length Huia 0.54** 0.66** 0.66"* 0.82** 0.48** 0.19 -0.07
S184 0.55** 0.84** 0.83** 0.87** 0.39* =0.17 0.12

Leaf area Osceola 0.50** 0.78** 0.93** 0.98** 0.33 0.43* 023
Huia 0.66** 0.84** 0.81** 0.98** 0.27 0.29 =0.03

S184 0.51** 0.82** 0.87** 0.98** 0.51** ~0.37 -0.05

*,** Signigicant at the 0.05 or 0.0] probability, respectively.
* TNCCLP =

NCR = nitrogen concentration of root (%).
' Biomass = total dry weight (g/plant), Stolon length =
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total nonstructural carbohydrate (TNC) concentration of combined sample of leaf and petiole (%), TNCCST =
TNC concentration of stolon (%), TNCCP = TNC concentration of root (%), ARR =
NCLP = nitrogen concentration of combined sample of leaf and petiole (%), NCST =

acetylene reduction rate (nM C,Hy/h/plant),
nitrogen concentration of stolon (%), and

total stolon length (cmvplant), and Leaf area = total leaf area (cm’/plant).
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