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Photosynthetic characteristics of “Red Globe” grape under delayed

cultivation in greenhouse in alpine region
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Abstract: In fruit enlargement, colouring and maturity period, the changes of photosynthetic characteristics and

chlorophyll contents in “Red Globe” grape were studied under delayed cultivation in greenhouse in alpine region. The re-

sults showed that the diurnal variation of Pn appeared as double-peak curve and there was a “noon break” phenomenon

in all phenophases. The peak and average value of diurnal Pn reduced gradually from fruit enlargement, colouring to ma-

turity period. The “noon break” phenomenon in fruit enlargement and maturity period was mainly caused by non-stomatal

limitation, but that in colouring period was mainly caused by stomatal limitation. Delayed cultivation in greenhouse could

remarkably increase WUE of grape, which was more effective when the temperature was low in winter. The contents of

Chla, Chlb and Chl(a + b) were wholly ordered as: enlargement period > colouring period > maturity period, and the

content of Chlb reduced significantly in maturity period. There was a significant positive relationship between Pn and Chl

b content.
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Fig.1 Diurnal change of Pn in leaves of “Red Globe” grape in greenhouse in different phenophases
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Table 1  Change of chlorophyll contents in leaves of
“Red Globe” grape in greenhouse
Vgt M2EE a LS SN E S NERR)
Phenophase Chla Chlb Chl(a+b)
SW AN
RSB 1.629aA 0.474aA 2.103aA
Fruit enlargement period
Nt ==
%*?ségﬁ . 1.535aA 0.439abA 1.974aA
Fruit colouring period
A R E
RIMAN 0.905bB 0.377bA 1.282bB

Fruit maturity period

- RPFEFIAFR/NG FRER P<0.05 KFREFERER, KE
FRFRIR P<0.01 KVBEXES

Note: Different small letters in the same rows indicate significant differ-
ence at P <0.05, and capital letters indicate significant difference at P <

0.01.
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5 Chlb . E1EMIE, M5 Ci .\ Ca A WUE S5k
Fo 7358, Chla 5 Gs W ZE IEAHDG; Chl(a+ b) 5 Gs
BEIEAHZE;Chl(a+ b) 5 Chla B & IEAIE; WUE 5
PAR e BE A T 5 Ca BHETHIK,
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Table 2 Correlation analysis on factors affecting Pn in leaves of “Red Globe” grape in greenhouse

HF Factors Pn PAR Ci Tr Gs Ca WUE Chla Chlb Chl(a+b)
Pn 1

PAR 0.874 1

Ci -0.78  -0.988 1

Tr 0.929 0.992  -0.960 1

Gs 0.956 0.693 -0.573 0.779 1

Ca -0.918  -0.995 0.967  -1.000° -0.762 1

WUE -0.876  -1.000"* 0.987  -0.992  -0.69 0.995 1

Chl a 0.959 0.701 -0.582 0.786 1.000** -0.769  —-0.704 1

Chl b 0.999" 0.851 -0.760 0.911 0.968 -0.900  -0.853 0.971 1

Chl a+b 0.966 0.720  -0.603 0.802 0.999* -0.78  -0.722 1.000" 0.977 1

e« BEMK, « x WEZEHK, Note: * Significant correlation at P <0.05. * * Significant correlation at P <0.01.
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