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Utilization of nitrogenous fallouts by an airplant
(Tillandsia magnusiana)

Hitoshi Sexivoro, Miwako Ocuiar and Akiko Tapa

Résumé

One of airplants, Tillandsia magnusiana is an unique rootless plant developed foliar absorption of water and
nutrients. Tillandsia magnusiana would be assumed to have the higher ability to uptake nitrogenous compounds
(NO ", NH,") containing in dry deposition like aerozol, and in wet deposition such as acid rain and acid fog. Then
we conducted the experiment to expose “N-labeled ammonium sulfate or potassium nitrate as nitrogenous
fallouts, which were atomized by oscillator type humidifier, to Tillandsia magnusiana. Also studied about
characteristics of Tillandsia magnusiana leaded to the ability.

The amount of exposed "NO ;™ uptake by foliar absorption was very low, only 0.06 % of total nitrogen of the
plant. In contrast, the amount of exposed "NH ,* uptake was 15 times higher than that of "NO ;™ uptake. The rate
of utilization of nitrogenous fallouts by Tillandsia magnusiana was 1.8 % in NO ;™ and 21.6 % in NH ,”

that NH ;' fallout was utilized easier than NO ;" fallout.

, indicating

Cation exchange capacity (CEC) regarded as the ability of cations adsorption in leaves of Tillandsia magnusiana
was 4-fold higher than that in azalea, and 37-fold higher compared with cedar, Hinoki cypress and pine,
respectively. It would be caused by a morphological characteristics of wiry leaves in Tillandsia magnusiana.

Possessing higher ability of cations adsorption in leaves would be advantageous to uptake cations like NH

fallout, leaded to the fact that NH " fallout was utilized easier than NO ;™ fallout.
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Fig. 1. An airplant (Tillandsia magnusiana) used in this study.
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Fig. 2 The method to expose the nitrogenous fallouts to airplants.
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Table 1. The amount of nitrogen originated from the nitrogenous fallouts.

Amount of

Total nitrogen 5N nitrogen efo)r:;gn;igrf) en
Nitrogenous  containing abundance  originated from PO o g
fallouts  in the filter paper  (atm % excess) the nitrogenous as I}f;ll?)izlfus
(N.mg / filter paper) fallouts
: (N.mg / filter paper) (N:mg /plant) (A)
NO,~ 0.281 3.345 0.0947 0.131
NH,* 0.326 3.824 0.1229 0.171

Data are means (n=1).

* Calculated values of conversion from the amount of nitrogen originated from nitrogenous
fallouts in the filter paper (63.6 cm?) into 1236.4 cm? for 14 airplants (1300 cm?of
the shelf area— 63.6 cm? of the filter paper’s area).



13

Table 2. Growth of airplant after exposure to the nitrogenous fallouts.

) Dry weight (mg/plant) Net growth
Nitrogenous (mg / plant)
fallouts
Before exposure (B)* After exposure (C) (C—B)
NO;™ 9147 £ 50.9 1083.0 = 53.6 168.3
NH,* 914.7 = 50.9 1110.5 &= 32.0 195.8

Data are means =+ SE ( Before : n=8, Afier: n=14).

* Average of the plant material at the beginning of the nitrogenous

fallouts exposure.

Table 3. The amount of nitrogen uptake in airplant from the nitrogenous fallouts.

Amount of Percentage of
Nitrogenous ~ Dry Total Total N nitrogen uptake the amount of
fallouts ~ weight  nitrogen nitrogen* abundance from nitrogen uptake
(mg/plant) content (N.mg  (atm% the nitrogenous  to that of the
(%) /plant)  excess) fallouts exposed nitrogen
(N.mg /plant)  as nitrogenous
D) fallouts ** (%)

NO,~ 1096.6 = 80.8 0.36£=0.03 3.95 0.006 = 0.009 0.0024 = 0.0037 1.8

NH,* 1146.8 =29.0 027 +=0.04 3.10 0.112 =% 0.023 0.037 == 0.008 21.6

Data are means = SE (n=4).

* Calculated value.

* * The ratio of D (the amount of nitrogen uptake from the nitrogenous fallouts)
to A (the amount of exposed nitrogen as nitrogenous fallouts) shown in Table 1.
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Cation exchange capacity
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Airplant Azalea

Cedar

Hinoki Pine
cypress

Fig. 3. Cation exchange capacity of leaf of the plants.

Vertical bars denote the SE of each mean (n=5).
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