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Physiological , Biochemical and Chlorophyll Fluorescence Characters
of Light Green Stripe Mutant in Oncidium

TIAN Weiwei, WANG Caixia” , TTAN Min,OUYANG Tong,ZHANG Ying
(Research Institute of Subtropical Forestry,Chinese Academyof Forestry,Key Laboratory of Tree Breeding of Zhejiang Province,
Hangzhou, 311400, China)

Abstract:In order to understand the physiological basis of a light green stripe mutant of Oncidium ‘Mil-
liongolds’ , we investigated the changes of the photosynthetic pigments and chlorophyll synthesis precur-
sors contents, ultra-structure of chloroplasts and chlorophyll fluorescence parameters. The results showed
that: (1) the contents of chlorophyll a (Chl a),chlorophyll b (Chl b), carotenoids (Car) and total chloro-
phyll (ChDin mutant leaves revealed a remarkably decreased tendency, to decreased by 37. 1% ,34. 0%,
30. 8% and 36. 3% respectively (P<C0.05). (2) The biosynthesis of chlorophyll in mutant was blocked at
the reaction from prophobilinogen (PBG) to uroporphyrinogen (Urogen [[[ ). (3) In mutant leaves, the
number of chloroplast reduced and there were some abnormal chloroplasts with less grana lamellas,as well
as more osmioplilic granules and vesicae. (4) The minimal fluorescence (F,) of mutant was 39% higher
than that of normal plant. Compared with normal plant,the maximal fluorescence (F,),maximum quantum
yield of PS|| (F,/F..) ,photochemical efficiency of PS][ in the light (F,'/F.') and actual photochemical ef-
ficiency of PSTl (@ps; ) reduced significantlyin mutant, while the photochemical quenching (¢gP) and non
photochemical quenching coefficient (NPQ) of mutant were not significantly different from that of normal
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plant. It was concluded that the blockage of chlorophyll biosynthesis and aberrant chloroplast lead to the

decrease of chlorophyll contents,light green stripe of leaves and light-harvesting capacity in mutant.

Key words: Oncidium ;light green stripe mutant;photosynthetic pigments;chlorophyll synthesis precursors;

ultra-structure; chlorophyll fluorescence
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Fig. 1 Phenotypes of light green stripe mutant of Oncidium

A. Normal plant;B. Light green stripe mutant;C. Leaves of normal plant (a) and light green stripe mutant (b)
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Table 1 Content and partial ratio of photosynthetic pigments in leaves of light green

stripe mutant and normal plant of Oncidium
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Note: WT. Normal plant; MT. Mutant; Different letters in the same column are significantly different between WT and MT at the 0. 05 lev-

el. The same as in Table 2.
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Fig. 2 Relative contents of precursors for biosynthesis of chlorophyll in leaves of light green

stripe mutant (MT) and normal plant (WT) of Oncidium
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Fig.3 The ultra-structure of chloroplast from light green stripe mutant and normal plant of Oncidium

A, B. Chloroplast of normal plant; C—F. Chloroplast of light green stripe mutant; CH. Chloroplast;

GL. Grana lamellae; O. Osmioplilic granule; V. Vesica
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Table 2 Chlorophyll fluorescence parameters in leaves of light green stripe mutant and normal plant of Oncidium

BB

F, F.
Material

F./Fn

F,'/F,' Dps qP NPQ

WT 0.1424+0.010a  0.73040.043a  0.806=£0.003a

MT 0.198£0.076a  0.379£0.131b  0.484+£0.030b

0.65640.020a

0.338£0.034b  0.23540.027b  0.696£0. 055a

0.505%0.045a 0.770%£0.050a 0.189=£0.038a

0.175+0. 024a
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