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Effects of 5-Am nolevulnic Acid ( ALA) on Chlorophyll Fluorescence
Dynam ics of W atermelon Seedlings under Shade Condition

2N Yongping and WANG L iang-ju’
(College of Horticulture Nanjing Agricultural U niversity, Nanjing 210095, China)

Abstract: The influencesof the foliar goplication with 5-aminolevulinic acid (ALA) on dynanicsof chlo-
rophyll fluorescence in watemelon (Citrullus lanatus Thunh Mandeld) seedlings under shade condition were
studied with PAM -2100 Chlorophyll Fluorometer in the work The reaults showed that shading significantly de-
presed chlorophyll fluorescence paraneters, whereasALA mpiroved the actual photochemical efficiency of phot-
oystan @ PS ), the electronic trander rate (ETR), the photochamical quenching (gP) and the energy dis
tribution in photochemistry (Pc) absrbed by PS  reaction center  The treamentwith 1% diethyldithiocarbam-
ate (DDC), a chelatorof CU*, which inhibits the activity of Cu-Zn-30D, decreased all the paraneters above,
whereas ALA could inverse the inhibition of DDC, suggesting that pramotion of ALA on photochemical efficiency
of PS might be related with the activitiesof antioxidant enzymes The initial fluorescence (Fo) of watemelon
leaveswas increased by the shade treament, and caompanied with a lower level of the maximum photochemical
efficiency (Fv/Fm), suggesting that watemelon is a considerably light-loving crop and low light intensity tends
to cause hypogenesis of photosynthetic goparatus But ALA and /or DDC did not show any effect on the fluores
cence parameterswhich suggested the pramotion of ALA on photochemical efficiency of PS  did not directly re-
latewith the PS reaction centers in wateimelon leaves, but related with acceleration of active oxygen metabo-
lisn nearby PS reaction centers by increasing the activities of antioxidant enzymes, auch as SOD.
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1 ALA
Table1l Effect of ALA treatment on chlorophyll fluorescence character istics

of the dark-adapted leaves of waterm elon

Treament Fo Fm Fv Fv /Fn
Unshaded control 0. 3126B 1.6187a 1. 3061a 0. 8068A
Shaded control 0. 3689A 1.7271a 1. 3582a 0. 7859BC
ALA Shaded +ALA 0. 3634A 1. 6789a 1. 3155a 0.7831B
DDC Shaded +DDC 0. 3846A 1.6314a 1. 2468a 0.7776B
ALA +DDC Shaded +ALA +DDC 0. 3615A 1.6237a 1. 2622a 0. 7798B
: P <0.05 , P <0.01
Note: The different snall letters represent the significant difference at P <0. 05 The different cgpitals represent the significant difference at P
<0.01
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10000 mol- m™2. s!, repectively
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Fig 2 Dynamicsof electronic trander rate (ETR)

meaaured at different actinic light intensities of

watermelon leaves treated with 100 mg- L "' ALA

and (or) 1% DDC under shade condition

A, B and C represent the actinic light intensity 200, 600 and

1

1 000U mol- m™2. s1, repectively
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Fig 3 Dynam icsof the photochem ical quenching ( qP)

meadured at different actinic light ntensities of watermelon
leaves treated by 100mg- L "> ALA and (or) 1% DDC

under shade condition
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Hd, Pc and Ex represent the percentages of the antenna heat dissipation, photochemistry and
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ALA DDC DDC Hd SOD

2 5mn PS
Table2 Camparison of the PS energy distribution of dark-adapted watermelon leaves

after exposure to different actinic light intensity for 5mn

Actinic light intensity (! mol- m~2- s 1)
200 600 1 000

Treatment
Hd(%) Pc(%) Ex(%) Hd(%) Pc(%) Ex(%) Hd(%) Pc(%) Ex(%)
Unshaded control  31. 63b 57.78a 10. 59b 49. 33a 28.13a 22.54a 50. 96a 24.50a 24.54a
Shaded control 38.51b 45.83b 15. 66a 51.45a 22.30b 26. 25a 56. 26a 14.51c 29.23a
ALA Shaded +ALA 37.63b 48.34ab  14.03ab  52.66a 20.71b 26.63a 57.84a 17.18b 24.98a
DDC Shaded +DDC 51. 56a 32.97c 15.47a 55. 73a 15.81c 28. 46a 58.21a 11.89c 29.90a
ALA +DDC 40.21ab  44.07b 15. 72a 53. 14a 19.38bc  27.48a 56. 29a 13.42c 30. 29a

Shaded +ALA +DDC
: Hd Pc Ex PS
(P <0.05)

Note: Hd, Pc and Ex represent the percentagesof the antenna heat dissipation, photochemistry and the energy dissipation by non-photochem-
istry in PS  reaction center, regpectively The different snall letters in the sane columns represent the significant difference (P <0. 05).
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