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Effect of foliar trichomes of Tillandsia velutina on the absorption of air
pollutant formaldehyde*
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Abiwd In order to explore the effect of foliar trichomes of epiphyte Tillandsia on formaldehyde absorption, we investigated
whether the trichomes influence formaldehyde purification through artificially removing trichomes of 7. velutina. The results
showed that the wing cells of trichomes were almost completely removed, while the ring cells and disc cells were destroyed
partially. Epidermal cells which were covered before by trichomes were exposed after artificial treatment. All plants of T.
velutina adsorbed formaldehyde efficiently, but the ability of purifying formaldehyde in plants with trichomes was apparently
stronger than those without trichomes. However, the numbers of trichomes were not proportional to the ability of purifying
formaldehyde. Therefore, epiphyte Tillandsia purifying formaldehyde is a complicated process in which foliar trichomes play
an important role. Other structures, for example, epidermal cells, may also affect the absorption of formaldehyde.
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Fig. 1 T. velutina (A) and its leave surface under dissecting microscope (B). The upper part with trichomes, the lower part with trichomes artificially removed.
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Fig. 2 Leave surface of T. velutina with SEM. A. Before trichome removal (x 50); B. After trichome removal (x 50); C. One foliar trichome with the three types
of cells shown by arrows (x 400); D. Foliar trichome after artificial treatment (x 800).
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Fig. 3 Variation of formaldehyde concentration after different 7. velutina
treatments. A: removal of all trichomes; B: removal of 3/4 trichomes; C: removal

of 1/2 trichomes; D: removal of 1/4 trichomes; E: without removal of trichomes.
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Table 1 Formaldehyde absorbing ability of epiphyte T. velutina after removal of trichomes

— I 12 b B RO B i LT R S
Treatment Initial concentration og Concentration of fonnalfslehyde after  Net absorption rate Leaf area Ability of plants purlf};m%
formaldehyde (p/mg m™) 12 h (p/mg m™) (/%) (A/em”) formaldehyde (p/mgm™h™)

%% 4 Blank 1.05a 0.94A 10.34 — —

A 1.02a 0.66C 36.16A 833a 0.423A

B 0.98a 0.57C 36.61A 710a 0.443A

C 1.03a 0.72B 27.21A 615a 0.390A

D 1.04a 0.66C 36.73A 790a 0.397A

E 1.07a 0.24D 73.61B 853a 0.762B

A: KERAEMRAE RSB B KER3/48 A C: RKER128%); D: RBRUABER; E: REERBE A MR, RNRKE SRR R A [ 202 ) 22 Tk W
% (P<001) , MHREIFHEREFALE.
A: removal of all trichomes; B: removal of 3/4 trichomes; C: removal of 1/2 trichomes; D: removal of 1/4 trichomes; E: without removal of trichomes.Uppercase

letters mean significant difference among treatments (P < 0.01); the lowercase letter indicates no significant difference.

2 FEERE X 4 BR AR & R B R R

Table 2 Changes of relative electric content of epiphyte 7. velutina under formaldehyde stress
XY 5 Relative electrical conductivity (/%)

. A RSB W 435
Before formaldehyde treatment After formaldehyde treatment Increased percentage (/%)

A 44.05 + 3.82a 66.86 +£2.32a 33.97+4.32a

B 46.88 + 7.59a 64.73 £2.55a 27.35+7.85a

C 42.44 +4.98a 63.06 + 8.34a 32.00 + 6.40a

D 46.87 + 3.02a 5898 +£5.41a 19.87 £7.23a

E 48.66 = 0.94a 56.05 + 12.20a 10.22 £ 12.08a

A: KERAHMRI RSB B KER3/48 R C: RER128% )7 ; D: RBRUABER; E: REEREE A AR, B0 0 7B E £ hR R AR RER R
FRANDE.

A: removal of all trichomes; B: removal of 3/4 trichomes; C: removal of 1/2 trichomes; D: removal of 1/4 trichomes; E: without removal of trichomes.Values are
means + SD. The same letter indicates no significant difference.

R3 HEpENERREMHERSENHMN
Table 3 Changes of chlorophyll a, b and total chlorophyll content of 7. velutina under formaldehyde stress
-4t Za Chlorophyll a 4% Zb Chlorophyll b 4% 2 45 & Total chlorophyll content

WAL BEET RS MR IR R RS SRR RS
AbBHZH Before After VERNER s Before After VRN Before After VRN
Treatment formaldehyde formaldehyde Decreased formaldehyde  formaldehyde  Decreased formaldehyde formaldehyde  Decreased
treatment treatment  percent (#/%) treatment treatment percent (7/%) treatment treatment percent (7/%)
(wmgg')  (wmggh) (wmg g") (wmg g") (wmgg')  (wmgg')
A 391+£0.48a 2.73+0.65a 30.71A 1.93+0.21a 1.06 £ 0.33a 45.77a 5.85+£0.40a 3.79+£0.56a 54.35A
B 4.87+0.60a 4.81+1.21b 1.23B 2.28 £ 0.33ab 1.87 £ 0.48b 17.13b 7.15+0.53a 6.72+£0.97b 6.40B
C 4.96+0.41ab 4.90+0.48b 1.21B 2.28 +0.25ab 1.90 + 0.26b 16.78b 7.19+0.42a 6.87+0.39b 4.66B
D 444+ 1.22ab 4.35+0.06ab 2.03B 2.28 £ 0.47ab 1.95+0.17b 10.04b 6.73+£0.97a  6.27+0.20b 7.34B
E 5.85+0.54b 5.22+0.75b 9.60B 2.65+0.15b 2.44 +0.06b 8.45b 8.50+£0.40a 7.66+0.81b 10.97B

A EBRAERRM R 2B B EBR3/M4EE S Co EBR128% )75 D RER1ABER; E: SRR BUE T HME « R, ARIKE 58/
/NG T3 B R R R BR ] 22 Sl B3 (P <0.01) MR (P<005) , MEAFHERESEADBE.

A: removal of all trichomes; B: removal of 3/4 trichomes; C: removal of 1/2 trichomes; D: removal of 1/4 trichomes; E: without removal of trichomes. Values are
means + SD. Different uppercase and lowercase letters mean significant differences among treatments at 0.01 and 0.05 levels, respectively. The same letter indicates

no significant difference.
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