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THE DISTINCTION BETWEEN LEMNA GIBBA L.

AND LEMNA MINOR L. ON THE BASIS OF
VEGETATIVE CHARACTERS

L. DE LANGE and E. WESTINGA

Hugo de Vries-Laboratorium, Universiteit van Amsterdam

SUMMARY

Specific identification of flat forms of the Lemna gibba/ L. minor complex on morphological grounds
appears to be possible only when the dimensions are > 5.0 x 3.5 mm or/and the number of veins is
> 5 (L. gibba), or when the dimensions are <3.0 x 2.0 mm, the number of veins 3 and/or the
width/length ratio < 0.60 (L. minor). A consistent diagnostic character is the ability of L. gibba of
turning gibbous when cultivated on EDDHA containing medjum.

1. INTRODUCTION

The segregation of sterile specimens of the flat form of Lemna gibba from L.
minor is still a problem (see, e.g., DE LANGE & SEGAL 1968 ; Dt LANGE & PIETERSE
1973; DE LANGE 1974 ; LANDOLT 1975; PIETERSE 1975).

DE LANGE (1975) has surveyed various diagnostic characters mentioned in
literature and pointed out their inconsistencies. The principal vegetative criteria
proposed are: a reticulate structure visible when the fronds are viewed in trans-
mitted light ; the size and shape of the fronds; the number of veins; the relative
length of the budding pouches and, more recently, the branching of one of the
lateral veins (LaNDoOLT 1975). By taking the capacity of obtaining a gibbous
shape as a distinguishing feature, and by assessing it by cultivation in a medium
to which the chelating agent EDDHA (ethylenediamine-di-o-hydroxy-
phenylacetic acid) is added (PiETERSE et al. 1970, DE LANGE & PIETERSE 1973), the
consistency of these vegetative morphological characters has been put to the test.

2. MATERIAL AND METHODS

Forty strains of the Lemna gibba/L. minor complex, comprising 18 strains stu-
died by DE LANGE & PIETERSE (1973), 16 newly collected strains, and 6 kindly
made available by Prof. E. LANDOLT (Ziirich), were included in the investigation
(see table I). Of all strains clones were reared on M-medium with 19/ sucrose and
10 ppm EDDHA (DE LANGE & PIETERSE 1973, under the same conditions of
temperature and illumination as stated there). After a few days the tendency
towards gibbosity, if present, became noticeable. Then all strains were transfer-
red to Hutner-medium (HUTNER 1953) diluted to 1/3 of the standard con-
centration. The gibbous strains turned flat again with the exception of the strain
G-3. This strain, and the strains 15 and E 9 (which had died off in the diluted



L. DE LANGE AND E, WESTINGA

170

SP €90 9.0 690 ST 8T 9T S'€ oy 8¢ 4
¥ 090  €EL0  L90 8l (A 0T 0T o€ 0f H M JouLIsYdg ‘puE[[oH ¥ |

v 850 10 190 (44 $T ¥'T S€ $'€ 9¢ 4
e 9o L0 89°0 07 (A 0T 8T 4 0¢ H M Iowidydg ‘puef[oH ¥
£ Lo 080 L0 v'T 8T 9T A3 g€ ¢ 4 M IswIdydg ‘pue(ioy e |

S—¢ €90  PLO 89°0 v'T 8T 9T X (184 gE 4
S—¢ LSO 990 790 0z (A4 1T (4 9°¢ S¢€ H 1 eSauQETY'SS N 9€YL

(914 €90  8L0  L90 (94 8T 9T 9¢ oY 8¢ g

Sv 090 L0 490 ST A3 6T o 0§ ¥v H 1 JoATy Yooy HIdS

‘eloed “v'sN 1128

£ LSO €90 090 S 0T 81 $T S'€ og 4
) 80 LSO €50 07 A4 0¢ S'E (4 6 d 1 uo[edsy “1eD V'S N 1659
S €60 L90 85°0 0T o€ $T 8¢ Sy vy 4 1 brwwy ‘uoueqry £82L

e 090 00  $90 8l (14 61 87 A og 9
€ L90 080 1L°0 0T T 0T 4 e 6T H 1 uoduare( ‘uoisulysep V'S’ N 0L59

€ €90 690  L90 (1 ¥4 (A4 0T o€ (A VS |
s—¢ €50 €90 090 07 (94 TT S°€ oy 8¢ H 1 vZ3IMo[elg ‘puBjog LOVL
€ L90  TLO 89°0 gl 0¢ 07 $T o€ 67 9 d»d ujoour] ‘BUBIUOW “V'S'(] 1€LS9
€ LSO L90  T90 8l 07 0T o€ S°€ e 9 d4dwa uageyuado) ‘Yrewua(q 6459
€ P50 180 690 Sl 0 8l 7T 8'€ 9z 9 d»d utens L10je0qe] €199
) LSO 1IL0  $90 0T $T 144 o€ S°€ €€ 9 d¥d uolSurlIey ‘As1af MAN “V'S' (1 0859
€ L90 IL0 690 0T 4 €7 o€ S'€ £ 4 d¥d [3eas| Js]
€ 090  L90  #9°0 Sl 0T 61 ST o€ 67 d d»a utens.£101eJoqe ] 4
€ 090 €0 (90 'l (4 61 94 o€ 67 9 d¥a usauIel ‘puE([OH ¥i
W) 99°0 10 690 0z $T ¥ 0¢ 8¢ ye 9 d¥d pioalaplizisop ‘pue(ioq 4
€ 690  €L0 1L°0 ST |4 €7 0'¢ S'€ T¢ 9 d®a ja01qauudg ‘pue[[oH 1
€ 0LO 1L'0 L0 $T 8T 97 I oy 9¢ d d¥»d INOYUIPIAY ‘pUB([OH 8
(219 LSO 080  $90 0T o€ v $°€ Sy e 9 d4d»d INOYUapIAYy ‘pueijoq L
£ £9°0 L0 690 0T 4 €T [43 S'€ ve 9 d¥d WnSIA[IH ‘puefjoH £
£ 650 SLO 690 €1 91 Sl 0T 7T 'z 9 d4®d 1dWwIdpIeeN ‘puel[oH 1
Q\:QQN .\:«s VN&!QRQ EE\\: ns\.MEEQENL\ doutu .\N by N»N:.:&kmuwﬁ h:.s.:.w. 4
SIAIU .EE ‘Xew ueauwl .EE ‘Xew ueawt .EE ‘Xeu ueawr ‘ou
Jo au YI3uaT/yIpim (wuw) yIpip (ww) yduy + widuo Jo e[ ureng

SUIeN)S-DUWaT 3Y) JO SUOISUSWIP pue YHAJH U0 uonseas ‘uiduo jo ase|d ' s[qel



17

LEMNA GIBBA AND LEMNA MINOR

*(SL61) NopurT] Nsuas viafiuoring puwrT |

Jomny = H ‘VHAAT = J ‘efuusopy = m 98ue] o = @ “jopue] = 1 ‘as1aa1d p sdue] o = Jy ‘wnipaul aiminy)  ‘uondxidjo) +

<.

Mo NN e en ot

L9'0
L9°0
8L0
080
L90
990
8L0
0.0
090
690
IL0
£9°0
0.0
L90
L90
0.0

§S°0
£€9°0
LSO
00
L90
§9°0

£9°0

85°0
9L’0

£8°0
£8°0
680
¥8°0
¥8°0
060
L80
88°0
060
080
00°1
£6°0
980
8L0
L80
9L’0

99°0
6L'0
6L°0
SLO
aL’o
L9'0
08'0
$L0
980

£L0
SLO
£8°0
80
9L’0
8L°0
80
LLO
6L0
€LO
80
¥L'0
9L’0
IL°0
¥L'0
bL’0

090
690
990
wo
0.0
L9°0
Two
L90
080

0T
ST
st
(a4
0¢
ST
St
§¢
8T
0¢
(Y4
0T
oy
0¢
0'c
8T

8T
e
(184
8P
oy
oy
124
S'e
8¢
(124
oy
87
8y
S'E
oy
t

14
0¢
0¢
St

§T

0T
0t
87
6’1

T
6T
Le
124
9t
9t
6't
St
(4
St
St
T
1 4
[4)
9t
0t

(X
9C
ve
0t
(X4
0T
LT
9¢
8’1

0¢
0¢
(44
0¢
19 4
8¢
194

S
e

£y
T
0¢
0'¢
(44
124
oy

ge
e
€
St
0¢
0¢
$e
Se
1T

8¢ ve 4

(47 6¢ H M 8inquayng ‘usdawliN ‘pue(loH s1q

Sy o 94 M WEPUIYDIUUCA ‘PUB[[OH 64

XY I |

0s - L¥ H M SniqiojaseBing ‘pueljoH rac

0's R |

Ts LY H M 10010 ‘pue[joH 13

0's Ly 1 . -

0S. .0y H d¥d - - uresss K1ojeIoqe] €D

0¢- -8y .9 da9d USPISOA ‘PUB[OH sl

os. by g0 T om0 ,

$€, " ¥E L H d¥d 7 - - wosiApy ‘pueljol 9

09 v 9% H v, . T .

0s” St H d®a wepureeds ‘pueloy - .:. §

s -6y 1 -

a4 Ty H d®d wnsIANH ‘PUBOH ~ T
\ VH Q QN f.:: Emkxﬁxu :E\\x gb&ﬂ% y u&ﬂ% 7 §v ﬁwz.:&xmumﬁ n:.s.:.w. .m

0y Lre 4 _

oY 8¢ H a uaYPUNN ‘AururIan 919

(184 TR | a [9ss{l10A0 "M'N ‘PUE[OH €19

0§ A | a 155811940 "M 'N ‘PUE[lOH 4k |

S'€ TE 4 00M 2qua1(] ‘puejjoH HE

I'e I | a [98sf19A0 M 'N ‘PUE[IOH 014

0y g 4 M wepuad|] ‘pue[loy LE

0 g 4 M 1swaRg "O°Z ‘PUelioH Ik |

$T €T 9 M JsuLdydg ‘puefjoq 94



172 L. DE LANGE AND E. WESTINGA

Hutner-medium) were examined for their morphological characteristics in the
gibbous, the other ones in the flat condition. Of each clone 20-50 individual
specimens were treated, as a preliminary to an examination of the vasculature,
according to Landolt (priv. comm.), as follows: boiling in 709/ ethanol for 2 min,
bleaching in a technical NaClO solution for about 30 min, rinsing in distilled
water twice, and finally staining with Grenacher’s carmine alumn overnight
followed by a double rinse in distilled water. Of the 30 to 50 largest dyed fronds
the number of veins, the mode of vein branching, the relative length of the
budding pouches and the shape and size of the fronds (using a sliding gauge,
accuracy 0.1 mm) were recorded.

3. RESULTS

The results are tabulated in table 1 and can be summarised as follows:
a) the potency to become gibbous is in general correlated with the presence of 5
veins, at least in well-developed fronds.
In exceptional cases 4, 6 or 7 veins occurred ;
b) the fronds of strains that remained flat under EDDHA treatment had mostly
3 veins, occasionally 4 or §;
c) a bifurcation of one of the lateral veins was only noted once (fig. 1);
d) L. minor was, generally speaking, smaller than L. gibba and had a narrower
form of the fronds.
Frequence diagrams made of the mean length, width and width/length ratios per
clone (figs. 2-4) indicate a broad range of overlap regarding these dimensions.
This range was for mean values per strain: length 3.4-4.4 mm, width 2.5-3.0 mm
and width/length ratio 0.71-0.80. For incidental records these ranges of overlap
were, respectively, 3.0-5.0 mm, 2.0-3.5 mm and 0.60-0.86, the total ranges in
the material studied being 2.0-6.0 mm, 1.3-4.8 mm and 0.48-1.00, respectively.
The relative length of the budding pouches appeared to vary to such an extent
within a clone (from 1/3 to 2/3 of the length of the frond) that it was considered
useless to record it. Asymmetry of the fronds proved to be linked with an even
number of veins: around the 4th or 6th vein the frond was broadened at that side
(fig. 1). A separate feature tabulation was, therefore, unnecessary. The mesh-
width and discernibility of the reticulate pattern in transmitted light appeared to
be variable characters within the clones, and therefore, considered to be
unreliable.

4. DISCUSSION

The proposed discriminating criterium for the flat modification of L. gibba and
L. minor, viz., the presence or absence of a capacity to become gibbous under the
influence of EDDHA, appears to be satisfactorily reproduceable, the results of
the present investigation agreeing fully with the findings of DE LANGE & PIETERSE
(1973).

In table 2 the values for the dimensions of the fronds found in the present
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1mm
P
strain no. 6570 strain no 7407
L.minor L.minor; note asymmetric’

form

strain no 2 strain no 8211

L.gibba L. minor; note bifurcated
lateral nerve

Fig. 1. Different forms of innervation in Lemna-strains.
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Fig. 2. Distribution of the mean length per strain.

investigation are shown next to previously reported values. The deviations in
these data are conceivably attributable to the mistaken identification of flat
modifications of L. gibba as L. minor (in the cases of high records of “‘L. minor”
entries) and to the measuring of juvenile specimens of L. gibba, resulting in
exceptionally low values.

The visibility of a reticulate pattern as a diagnostic character for L. gibba (cf.
De LANGE & SEGAL 1968) appears to be inconsistent, the same holds for the
relative length of the budding pouches and the (a)symmetry of the frond. The
number of veins may be indicative outside the range of overlap of 4 or 5 veins.

The branching of a lateral vein in L. minor (cf. LANDOLT 1975) seems to be
inadequate for the recognition of the species.
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Fig. 3. Distribution of the mean width per strain.
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Table 2. Data on dimensions in literature as compared with the results of the present investigation (between
() the data for the mean values per clone)

L. minor L. gibba
literature pres. invest. literature pres. invest.
length (mm) 3.0-6.0%; max. 5.7°; 2.0-5.0 3.5-6.0%; max. 6.0°; 3.0-6.0
max. 6.0°; 2.0-2.59; (2.1-4.4) 1-5.5%;2.5-4.9%; (3.4-5.6)
2.2-2.85; 24 2.2-4.3¢;
2-3.5(-5)8; 2.4-5.0 2-51;2.5-5(-6)¢
(2.6-4.6)"; 2.5+ 0.26! 3.7+0.40
width (mm) 1.5-4.0°; max. 4.0°; 1.3-3.5 © 2.5-5.0; max. 4.5°; 2.0-4.8
max. 4.5%; 1.0-1.7¢; (1.5-3.0) 1-4.0%; 2.0-3.94; (2.5-4.3)
1.4-1.9%; 1.5-3%; 1.3-3.7¢; 2-4f;
1.7-3.5 (2.0-3.3)"; 2540311
1.6+0.15°
ratio 0.63%; 0.48-1.0 0.48-0.86 0.74¢ 0.60-1.0
width/length (0.63-0.88)% (0.53-0.80) (0.71-0.83)
a: Daubs (1958) f: Mason (1957)
b: Van Horen (1869) g: Van Ooststroom & Reichgelt (1964)
c: Landolt (1957) h: Pieterse (1974)
d: De Lange & Pieterse (1973) i: De Sloover (1966)
e: De Lange & Segal (1968)
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