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Abstract: [Objective]l To investigate the effects of pulsed electric field on the photosynthetic electron transport and ability
to release negative air ions (NAIs) of Agave americana were investigated. [Method] Chlorophyll content, rapid chlorophyll
fluorescence kinetic functions (OJIP curve), chlorophyll fluorescence parameters, and NAI concentration of A. americana var.
Marginata exposed to a pulsed electric field at 0 kV (CK), 5 kV (T1), or 7 kV (T2) were determined. [Result] (1) T1 and T2
significantly increased the chlorophyll content over CK by 6.30% and 6.70%, respectively. (2) The OJIP curves had higher
deflection (I) and peak (P) than the origin (O) and inflection point (J), a flatter upward trend on I-P than on O-J, and a greater
than 0 J-band with the peak of T2 higher than that of T1. (3) T1 and T2 also caused the chlorophyll fluorescence parameters to
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generally rise on the peak fluorescence intensity (F,,) and energy captured by unit reaction center (7R,/CS,), fall on the PSII

light, system potential activity (F,/F,), and number of electron transmitters on PS Il acceptor side (S,,), and maintain a stable

maximum light quantum efficiency (F,/F,,) as well as fluorescence at J-step (V). The performance index based on light energy

absorption (PI,;,) decreased with an 18.60% reduction by T1 and 14.1% by T2. The comprehensive performance parameter

(Pl,p447) under CK was greater than that under T1 or T2. (4) After a 4h treatment, the NAI concentration increased 87.60% under

T1 and 62.09% under T2 from an hour previously. And, during that time, the concentrations differed significantly between T1

and T2, as well as in comparison with CK. [ Conclusion] Exposure to a pulsed electric field significantly affected the

photosynthetic electron transport and NAls releasing of A. americana. The findings disclosed a means to identify potentially

applicable germplasms and a physical treatment to enrich the unique biological function of the plant.

Key words: Agave americana var. Marginata; pulsed electric field; negative air ions; OJIP curves; chlorophyll content;

chlorophyll fluorescence parameters
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Table 1 Changes on chlorophyll content in leaves of A. americana treated by pulsed electric field

Treatment 0h 1h 2h 3h 4n

0kV (CK) 71.9240.79% 71.12+1.69b 70.05+1.58b 7039+ 1.16b 72.94+0.81b
5KV (TD 72.5440.86a 75.7240.74a 74.4642.65a 76.50+0.85a 77.1140.6%
7KV (T2) 72.4440.98a 75.7340.63a 75.2242.30a 75.5140.71a 7728+ 181a

[ 5 5 AN 6] /NS - B OR [A) — B TR AS [R) b B A ) 22 5 e 3 (P<<0.05), K2, 3.

Different lowercase letters in the same column indicate the significant (P<<0.05) difference among treatments.Same for Table 2 and 3.
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Fig. | OJIP curves on leaves of A. americana treated by pulsed electric field
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Table2 Dynamic changes on chlorophyll fluorescence parameters in leaves of A. americana treated by pulsed electric field (X+SD)

M GERVOESHUE (X £SD)

TR e Chlorophyll fluorescence parameter values (X +SD)
Item Treatment oh h h ih ah
0kV (CK) 5.25+0.14b 5.17£0.68a 5.4110.23a 5.22+0.27a 5.39+0.15ab
Fv/Fo 5kV (TD 5.53%0.09a 5.3610.26a 5.26+0.27a 5.14+0.28a 5.10%£0.23b
7kV (T2) 5.42+0.30ab 5.42+0.29a 5.40+0.24a 5.41%0.19a 530%0.24a
0kV (CK) 27.38+5.78a 27.44+4.37a 28.78+4.82a 28.56+5.26a 28.46+t491a
Sm 5kV (TD 29.07+5.24a 29.73+4.78a 29.73+0.01a 28.32+4.29a 27.72+t4.17a
7kV (T2) 27.47+3.09a 28.00+3.25a 27.12+3.49a 27.96+4.90a 26.77+3.73a
0kV (CK) 0.521+0.02a 0.53£0.01a 0.52£0.02a 0.50£0.02b 0.51+0.02a
oEo 5kV (TD 0.52+0.01a 0.51%£0.01a 0.51+0.01a 0.5240.00a 0.50%0.01a
7kV (T2) 0.53£0.02a 0.52+0.02a 0.52+0.02a 0.52+0.02a 0.51£0.02a
0kV (CK) 9.05+1.51a 8.89+2.152a 9.24+1.65a 9.16%1.65a 9.47+1.50a
Plabs 5kV (TD 9.77£0.30a 9.22+0.64a 8.81t0.41a 8.42+0.28a 8.2410.53a
7kV (T2) 10.75+1.4a 1025+ 11a 10.09+1.27a 9.83+1.98a 942+1.51a
0kV (CK) 3.201+0.70a 2.944+0.97b 3.12£0.71a 2.95+0.68b 3.22+0.57a
Pltotal 5kV (TD 3.25+1.31a 3.23+0.65a 3.13+0.58a 3.00+0.58a 2.87*t1.81a
7kV (T2) 3.29+0.81a 3.19£0.72b 3.15+£0.87a 3.10£0.94a 2.92+0.83a
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Fig. 3 Dynamic changes on chlorophyll fluorescence parameters in leaves of A. americana treated by pulsed electric field for

varied durations
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Table 3 Dynamic changes on NAI released by A. americana after pulse electric field treatments ()_(iSD)
B8 T IR LA

ENGL S

Negative ion concentration changes/(/|\~cm73)

Treatment group

Oh l1h 2h 3h 4h
0kV (CK) 521.36+17.86a 406.25+32.60b 364.45+12.35b 539.331+14.29b 400.78 £10.25b
5kV (TD 526.17+19.67a 41986.221+5293.44a 126217.45+119339.75a 222001.80+256322.90a 416466.58 =328 669.54a
7kV (T2) 592.93+21.17a 32412.124+25969.57ab 182844.66+93041.30a 131039.77+44299.84a 212401.10%91 149.66ab
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