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Abstract: The reciprocal interspecific hybrids between Cucumis hystrix and C. sativus were used to analyze
chlorophyll biosynthesis and metabolism by measuring their chlorophyll (Chl) contents, chlorophyllase (Chlase)
activities and chlorophyll biosynthesis precursors’ contents in order to reveal the mechanisms of yellow leaves
involved. The results showed that the contents of Chl a, Chl b and total chlorophyll in the leaves of HC and CH
were significantly lower than those of their parents in the experiment. Nevertheless, the Chlase activities of HC
and CH were the nearly comparable to their parents. The content of protochlorophyllide (Pchlide) in HC accu-
mulated distinctly, whereas the content of Chl a decreased. The result suggested that the biosynthesis of Chl in
HC was blocked at the step of converting Pchlide to Chl a. The content of 3-aminolevulinic acid (ALA) and
porphobilinogen (PBG) in CH promoted rapidly, yet uroporphyrinogen (Urogen III) content reduced remark-
ably, and the contents of coproporphyrinogen III, protoporphyrin IX, Mg-protoporphyrin IX and protochloro-
phyllide were all decreased accordingly. The result displayed that the biosynthesis of Chl in CH was blocked at
the step of converting PBG to Urogen III. Simultaneously, we discovered the novel phenotypes of yellow leaves
in HC and CH were induced by different mechanism, which further confirmed the reciprocal differences in the
interspecific hybridization between C. hystrix and C. sativus.
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Table 1 Photosynthesis pigment content and Chlase activity in parents and their reciprocal hybrids
Chl a/mg-g’ Chl b/mg-g” Chl a/Chl b Chl/mg-g’ Caro/mg'g’  Chl/Caro Chlase/pmol-min™-g"
HH 2.19+0.11° 0.76+0.18" 2.88+0.12° 2.95+0.16" 0.33£0.04° 8.73£1.16°  6.77+0.36"
cc 1.75+0.09 0.66+0.12° 2.65+0.17° 2.41£0.04° 0.26+0.06" 9.26£1.93"  7.09+0.31°
HC 1.23+0.02° 0.34+0.04° 3.6240.19° 1.57+0.05° 0.24+0.02° 6.54+1.45"  7.38+0.38"
CH 1.0120.01° 0.26+0.02° 3.88+0.24° 1.27+0.11° 0.21+0.03" 6.04£1.34"  7.53+0.64°
2 ALA PBG UrogenlIll Coprogen III
Table 2 The contents of ALA, PBG, Urogen III, Coprogen III in parents and their reciprocal hybrids
ALA/ug-g’ PBG/nmol-g”' Urogen I/nmol g Coprogen ITl/nmol g
HH 1.24+0.31° 6 641.3£201.8" 98.847.4° 87.5+7.7°
cc 1.35+0.24° 6 837.5+188.2° 107.5+10.7° 92.146.4"
HC 1.43£0.37° 7023.3£234.7° 104.6+5.8° 95.7+7.3°
CH 221023 9416.6+512.2° 53.843.2° 46.2+4.1°
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Proto IX/ug'g’  Mg-Proto IX/ug-g'  Pchlide/pg-g’ ( 2001 (
roto [X/jg-g g-Proto IX/ug-g chlide/ug-g
. 2004)
HH 0.57+0.09" 0.78+0.15" 0.78+0.14
CC 0.68+0.11° 0.75+0.12° 0.69+0.09" 4
HC 0.73+0.16" 0.91+0.09" 1.46+0.28" ,
CH 0.310.03 0.360.04° 0.48+0.05°
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Fig.1 Comparison of amounts of chlorophyll synthesis precursors between hybrids and cucumber (one of the parents)
A: 6- ;) B: ,C: 1II; D: 1II; E: IX; F: Mg- 1X; G: s H:
a; It b; J:
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