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ABSTRACT

Utricularia forms small, but complex carnivorous trap along the stem either in water or in soil depending upon species.
The shapes and sizes of the traps, appendages, and trichomes are known to differ among aquatic, terrestrial and epiphytic
species. In the present study, the morphology and microstructure of the trap in aquatic Utricularia japonica and terrestrial
U. livida were examined using light and electron microscopy. The aim of this study was to compare the characteristics of
trap features between the aquatic and terrestrial species. The trap was found to be comprised of athin walled bladder with
numerous capitate trichomes, two-armed bifid and four-armed quadrifid glands in both species; however, the traps of the
two species were different in size, and number and morphology of the trichomes and glands. Aquatic Utricularia was chlor-
enchymatous with chloroplasts distributed throughout the body, whereas the terrestrial species was translucent without
plastids due to an adaptation to underground habitats. Furthermore, the former differed considerably in that the traps devel-
oped antenna and appendages around the entrance area. A peculiar trap entrance was also noted in U. livida, which exhibit-
ed radiating rows of various trichomes within funnel-shaped tissue. A large number of glandular trichomes covered the
entrance area and door surface with four trigger hairs each in the aquatic form but only two in the terrestrial form. The
glandular trichomes near the door secreted a large amount of mucilage that temporarily composed the velum in the U.
japonica, however, it was not observed in the terrestrial species. All of the aforementioned features were highly related in
their structure and function during carnivorous mechanism in Utricularia. The current findings provide important data for

further comparison of the different life forms within Utricularia.
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(Juniper et a., 1989; Barthlott et d., 2007), 7} A48 213
o] 7122 4 (Utricdlaria)e] F44 513l o
o} ol 59| £33 ) (trap entrance)= skl 553
B2 hdsle] Ho] mE] 7] DM Fa3t 7]
8y 5 g=s Pahhn,

Fis 25 AAske 70 alel B4e) S (aqu-
atic form)z} wr<2=2] x| 28] (terrestria form), 18] 37 *|A}F2]
2233 (epiphytic formyo 2 =y, 247 =53 x3¢
e 2 Fx= whdsid) (Juniper et al., 1989; Reut & Finer-
an, 2000; Slack, 2000; Rutishauser & Isler, 2001; Reifenrath
etdl, 2000). el7k G A wm= A5 2718 el
Y4B xF¢e w3 9 (rap wall) o] - 213 1 #
o} olg3ted ¢ whE Lm= S (rap doon) & T
v ®o]E % ¥ gt} (Juniper et al., 1989; Schnell, 2002; Bar-
thlott et al., 2007). $] Al 3 = B A= 252
SE T e 555 | FxeAN 50 25
§53s B4 vhek Bulsle] tiEe] 9 ) clepa
23 @ 23e zHs: Aoz WA 9o} (Richards
Foell 9)Xshe 242w (tragger hairs)e}
Ao Lxs= B0
437140 Bl Fe
3t 9ate o) (Juniper et al., 1989; Kim, 2010).

A 259 NEE AF] 71 aEhe B F
5o 2g v TR, BHlas, ST 5 23l I
g AT vl e A= oo 58] A =
Z32 U. wulgaris(Sasaro & Sibaoka, 1985a, b; Juniper et al.,
1989; Friday, 1992; Harms & Johansson, 2000; Barthlott et a.,
2007)= v]|&3}ed U.gibba, U. intermedia 52 4o =2 o
T} o]Fo|x] 1 ¢l (Richards, 2001; Sirova et al., 2003,
Plachno & Jankun, 2004). ¥4, x]A33-2 U. dichotoma, U.
monanthos 5= A FollM 3} 72 9 7%l
8k EAEo] 2AbE ] g)u}(Fineran & Lee, 1975; Juniper
et a., 1989; Reut & Fineran, 2000; Barthlott et al., 2007; Pla-
chno & Swiatek, 2008). # $-2vtetel]l A= S8 (U.
japonica) ] AlEA|7} ZAbEle} Y E2de] HElA =
Aol B »f glevt(Kim, 2010), A A Fol gt A=
WAEA] b gleh olo] # AL Seltelel AAjs
BUs 54 2 ANFE oz AN wE =
o) ey w3} R F24 S4E vl d7sha o
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H
SAA A7 Szsh Speln AsH T AN T

1> w8

2 2715k 239 24 AANs] Bt 2L AL
& 7AH A=

7] B g gRAeM AR 27 R 23IEL
3% glutaraldehyde g9 o = 3A|7F A4 2| 3, 0.1M
sodium phosphate buffer (pH 6.8) = 15%-% 33] 4|43}
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aje] 245900},
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T5¢e WAV S U 45 4ol A28 23
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Frz wEg B 23 dAoz $A8 shew
21 2719 Z3e YA (Fig. 1), 3] -53hd B3
e AT sl G aa choendyma) 54 A
=

W e 97 P LA AN 22 F
7] Fol =EEA b AAE 9 A7) wsel A £
& ARE 4D G527 AN e W
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FIGURE LEGENDS

Fig. 1. Part of aquatic U. japonica showing numerous traps (arrows) along the stem. Bar=5.0mm.

Fig. 2. Close-up of two traps on the stem exhibiting chlorenchymatous attributesin U. japonica. T, trap. Bar=1.2mm.

Fig. 3. A young trap (T) with antenna and appendages. Inset, close-up of door (D) showing trigger hairs(arrow) and glandular trichomes (below)
inU. japonica. Bar=30pum.

Fig. 4. Part of subterranean U. livida stem devel oping numerous traps (arrows) in an aternating pattern. Bar=21.2 mm.

Fig. 5. Close-up of atrap (T) from the terrestrial U. livida. Arrow indicates the entrance area. Bar=200 um.

Fig. 6. Peculiar funnel-shaped tissue (arrow) seen at the trap (T) entrance. U. livida.

Fig. 7. Capitate glandular trichomesin U. japonica. Arrow indicates closed door (D), while arrow head points to the base of the antenna. Numbers
indicate the four trigger hairsin the door. T, trap.

Fig. 8. Open door (D) showing trap lumen (asterisk) inside from U. japonica.

Fig. 9. Numerous four-armed quadrifids(Q) in U. japonica.

Fig. 10. Upright two-armed bifids(B) found in U. japonica. Inset, close-up of the basal cell of the bifid showing dense cytoplasm. Bar=30um.
Fig. 11. Funnel-shaped tissue at the trap (T) entrance exhibiting different adaxial (arrow) and abaxia surface (asterisk) in U. livida. Inset, closed
entranced area. Bar=250 um.

Fig. 12. Regularly arranged capitate and sessile trichomes (arrows) in U. livida.

Fig. 13. Part of the bifid (B) from U. livida showing a delimiting central line(arrow).

Fig. 14. Simple spheric glands(arrows) in U. japonica. Inset, close-up of the shrunken simple gland from U. livida. T, trap. Bar=5.0pum.



LeeKL & KimIS: Trap Sructurein Utricularia 243

15.8kV X150




244 Korean J. Microscopy Vol. 40, No. 4, 2010

w5l
UJAPON 18.8kV X1.88K

Ulivid 15.8kV X118 '

11

ULIVID 18.8kV

13




