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Abstract

In this study, onion epidermis was used as the control plant and Brassica campestris was used as
the experimental plant to study the autofluorescence phenomenon of onion epidermis and Bras-
sica campestris seedlings. The inner and outer epidermises of yellow-epidermisned onion and pur-
ple-epidermisned onion were made into temporary sheets to observe their blue, green and red
autofluorescence. It was observed that the inner and outer epidermises of the two onions did not
show three kinds of fluorescence. Materials in vivo observation of Brassica campestris seedlings
can be divided into three ways: normal light, dark treatment and kanamycin treatment. Blue fluo-
rescence can be observed in roots, stems and leaves of the three ways, but red fluorescence covers
blue or green fluorescence in leaves and stems grown under light conditions. The roots of the
three treatments can emit weak green fluorescence. The green fluorescence of stems and leaves of
Brassica campestris seedlings treated by hydroponics in the dark is stronger than that of root tis-
sues. Because of the weak fluorescence, the red fluorescence of chlorophyll often covers the blue
or green fluorescence of leaves and stems. Red fluorescence can be observed in the roots, stems
and leaves of Brassica campestris seedlings treated by three methods, and the red fluorescence
intensity of roots, stems and leaves of Brassica campestris seedlings treated by hydroponics under
light conditions is the strongest. The albino seedlings treated with kanamycin solution can only
overcome the interference of red fluorescence on other color fluorescence when treated with
150~200 pg/ml concentration for 6 days. The fluorescence of roots, stems and leaves of Brassica
campestris seedlings treated in darkness is the weakest. When Brassica campestris seedlings that
grow well in light culture are soaked in 0.1 mol/L PBS solution containing pectinase (5%) and cel-
lulase (5%) for 24 hours, the green fluorescence of roots, stems and leaves of the seedlings disap-
pears, and the intensity of blue and red fluorescence decreases.
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Figure 1. Images of onion epidermis observed under three kinds of excitation light. (Note: Capital letters stand for purple
Onions and lowercase letters stand for yellow. (A), (B) and (C) are the results of blue, green and red fluorescence observa-
tion of the outer epidermis, respectively; (D), (E) and (F) are the results of blue, green and red fluorescence observation of
the inner epidermis, respectively)
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Figure 2. Blue fluorescence of root tissue under normal light and dark culture conditions. (Note: Figure (A)~(F) shows the
blue fluorescence of root tissue of Brassica campestris seedlings observed on day 6, 8, 10, 12, 14 and 16 respectively. The
upper case number represents the change of normal light tissue, and the lower case number represents the tissue number un-
der dark treatment)
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Figure 3. Blue fluorescence of Brassica campestris stem tissue under normal light and dark culture conditions. (Note: Figure
(A)~(F) shows the blue fluorescence of stem tissue of Brassica campestris seedlings observed on day 6, 8, 10, 12, 14 and 16
respectively. The upper case number represents the normal light tissue number, and the lower case number represents the
dark tissue number)
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Figure 4. Blue fluorescence of Brassica campestris leaf tissue under normal light and dark culture conditions. (Note: Figure
(A)~(F) shows the blue fluorescence of leaf tissues of Brassica campestris seedlings observed on day 6, 8, 10, 12, 14 and 16
respectively. The upper case number represents the normal light tissue number, and the lower case number represents the
dark tissue number)
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Figure 5. Green fluorescence of Brassica campestris root tissue under normal light and dark culture conditions (Note: Figure
(A)~(F) shows the green fluorescence of root tissue of Brassica campestris seedlings observed on day 6, 8, 10, 12, 14 and 16
respectively. The upper case number represents the normal light tissue number, and the lower case number represents the
dark tissue number)
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Figure 6. Green fluorescence of Brassica campestris stem tissue under normal light and dark culture conditions. (Note: Fig-
ure (A)~(F) shows the green fluorescence of stem tissue of Brassica campestris seedlings observed on day 6, 8, 10, 12, 14
and 16 respectively. The upper case number represents the normal light tissue number, and the lower case number represents
the dark tissue number)
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Figure 7. Green fluorescence of Brassica campestris leaf tissue under normal light and dark culture conditions. (Note: Fig-
ure (A)~(F) shows the green fluorescence of stem tissue of Brassica campestris seedlings observed on day 6, 8, 10, 12, 14
and 16 respectively. The upper case number represents the normal light tissue number, and the lower case number represents
the dark tissue number)
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Figure 8. Red fluorescence of Brassica campestris root tissue under normal light and dark culture conditions. (Note: Figure
(A)~(F) shows the red fluorescence of root tissue of Brassica campestris seedlings observed on day 6, 8, 10, 12, 14 and 16
respectively. The upper case number represents the normal light tissue number, and the lower case number represents the
dark tissue number)
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Figure 9. Red fluorescence of Brassica campestris stem tissue under normal light and dark culture conditions. (Note: Figure
(A)~(F) shows the red fluorescence of stem tissue of Brassica campestris seedlings observed on day 6, 8, 10, 12, 14 and 16
respectively. The upper case number represents the normal light tissue number, and the lower case number represents the
dark tissue number)
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Figure 10. Red fluorescence of Brassica campestris leaf tissue under normal light and dark culture conditions. (Note: Figure
(A)~(F) shows the red fluorescence of stem tissue of Brassica campestris seedlings observed on day 6, 8, 10, 12, 14 and 16
respectively. The upper case number represents the normal illumination tissue number, and the lower case number represents
the dark treatment tissue number)
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Figure 11. Blue fluorescence of stem and leaf tissues of Brassica campestris seedlings treated with different concentrations
of kanamycin. (Note: 6 d, 8 d and 12 d in the subscripts represent the number of days from seed treatment to observation. S
stands for stem and L for leaf; The numbers 0, 1, 2 and 3 after the letters represent the concentration of kanamycin at 0, 100,
150 and 200 pg/ml, respectively)

11, AEREFRSRCETRMESEZE . HARWERRK. (f: THH6d. 8d. 12dKERMTFELER
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Figure 12. Green fluorescence of stem and leaf tissues of Brassica campestris seedlings treated with different concentrations
of kanamycin. (Note: 6 d, 8 d and 12 d in the subscripts represent the days to observation after seed treatment; S and L stand
for stem and leaf; 0123 stands for kanamycin concentration of 0, 100, 150, 200 pug/ml)

E 12. TEREFRPEZLETHWHRYNEE, HHELANZERX. (E: THEF6d. 8d. 12d REMFELER
EIMBRIRE; Sv LIKFKE M5 0123 KEFABERREHA 0. 100, 150, 200 pg/ml)
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Figure 13. Red fluorescence of stem and leaf tissues of Brassica campestris seedlings treated with different concentrations
of kanamycin. (Note: 6 d, 8 d and 12 d in the subscripts represent the days to observation after seed treatment; S and L stand
for stem and leaf; 0123 stands for kanamycin concentration of 0, 100, 150, 200 pg/ml)
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Figure 14. Blue fluorescence of leaf tissue of rape seedlings grown under three conditions.(Note: (A) shows the leaves of
seedlings grown in light; (B) shows the leaves of seedlings cultured in dark, and (C) shows the leaves of albino seedlings.)

B 14 ZMEHTEKIRESEM FEANERTE. (F: BA)REREGATERNSEN A, E(B)AERE
FHTEFROGEMR, E(C)ARKEMR)

A C

Figure 15. Green fluorescence of leaf tissue of rape seedlings grown under three conditions.(Note: (A) shows the leaves of
seedlings grown in light; (B) shows the leaves of seedlings cultured in dark, and (C) shows the leaves of albino seedlings.)

E 15 Z#EETEKNBRGBETHFELNRFER K. (F: BA)ALBEGTEKNSIENR, EB)AERE
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A c

Figure 16. Red fluorescence of leaf tissue of rape seedlings grown under three conditions.(Note: (A) shows the leaves of
seedlings grown in light; (B) shows the leaves of seedlings cultured in dark, and (C) shows the leaves of albino seedlings.)
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Figure 17. Fluorescence of leaf tissues of Brassica campestris seedlings treated with transparent solution. (Note: 1, 2, 3 and
4 are the results of white light, blue, green and red fluorescence observation of leaf tissues respectively. R, S and L stand for
root, stem and leaf)
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