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DIURNAL VARIATIONS OF PHOTOSYNTHESIS AND RESPONSE
TO LIGHT OF CAMELLIA SINENSIS LEAVES IN TIANTAI

MOUNTAIN IN ZHEJIANG, CHINA™®

KE Shisheng ™ * , JIN Zexin & LI Junmin
(Taizhou Teachers College ,Linhai,Zhejiang 317000, China)

Abstract Diurnal variations of photosynthesis and response to light of Camellia sinensis leaves in the Tiantai
Mountain in Zhejiang were studied under natural conditions. The results indicated that in early summer sun-
ny days, net photosynthetic rates (A) , apparent quantum yield (AQY) , carboxylation efficiency (CE) and
saturated light intensity in the old leaves from last winter (two-year-old leaves) were higher than those in
sixteen-day-old leaves (one-year-old leaves) , but CO, compensation points and light compensation points of
two-year-old leaves were lower. The curves of diurnal variations of A in one-year-old leaves and two-year-old
leaves had two peaks, which had an obvious phenomenon of " midday-depression" of A. The rising of the in-
ternal CO, concentration (C,) at midday indicated that non-stomatal limited elements caused " midday-de-
pression" of A. Transpiration rate (E) in one-year-old leaves was higher than that of two-year-old leaves.
The diurnal variations of E had one peak at midday, which was accompanied by the lowest stomatal resist-
ance (r,). The experiments of response of A to light at different time in one day proved that in the morning,
AQY and saturated light intensity were high, but light compensation point was low. The response of A to CO,
concentration showed a higher CE and lower CO, compensation point in the morning. Fig 3, Tab 4, Ref 26
Keywords Camellia sinensis ; net photosynthetic rate ; apparent quantum yield; carboxylation efficiency;

diurnal variation; leaf age
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Fig1 The diurnal variations of A(CO,) and
C; in leaves of Camellia sinensis
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Tab 1 The diurnal variations of environmental factors
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AR RS HREES 2 C0, W :‘Zj‘}g 2SR RAERBE KR
Jot: Photosynthetic Photosynthetic Air CO, . - Air Temperature of Temperature of
Oclock active radiation active radiationon concentration Air rel.at%vely temperature  one-year-old leaf  two-year-old
of environment of leaf surface (C,/pmol mol ~1) hlll_lmldlty (6,/C) surface leaf surface
(Q./pmol m~2 571y (Q/pmol m~257") * (RH/ %) (6,7°C) (6p/°C)
7:00 954 840 350.7 40.4 20.9 27.0 28.4
8.00 1022 899 351.5 37.3 27.9 30.6 30.5
9:00 1043 972 350.1 35.1 28.7 32.2 31.8
10:00 1743 1534 349.8 34.6 33.6 36.2 36.0
11.00 1651 1453 348.4 32.4 33.6 37.1 36.7
12:00 1725 1518 347.6 29.8 37.6 39.2 38.7
13:00 1716 1510 347.5 31.7 34.6 37.4 36.7
14:00 1535 1370 346.1 34.2 32.8 35.0 34.2
15:00 1141 1004 345.0 38.0 31.1 33.8 33.2
16:00 1047 935 346.3 48.4 25.5 25.6 25.6
17:00 352 310 348.7 59.0 21.8 21.7 21.8
18:00 67 53 350.9 63.8 19.8 19.5 19.5
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Fig2 The diurnal variations of E and r, in leaves of Camellia sinensis
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Tab 2 Photosynthetic parameters in one-year-old leaves
of Camellia sinensis at different time in a day

AR B4h Oclock
Photosynthetic parameters 10.00 13.00 16.00
[ERISIES
Dark respiration rate 1.84 1.72 1.82
(R/pmol m~2 s71)
HIFNEHE
Saturated light intensity 992 858 695
(Q,/pmol m~2s71)
Light compensation point 100 110 122

(Q./pmol m=2s71)

MR THAR(AQY)

Apparent quantum yield 0.0185 0.0157 0.0150

R3 FH—FEER . _EEMERERSH
Tab 3 Photosynthetic parameters in one-year-old
leaves and two year-old leaves of Camellia sinensis

Pl % —ARAE AR
Photosynthetic parameters One-year-old leaves Two-year-old leaves
I I 36
Dark respiration rate 1.76 0.91
(R/pmol m~2 s71)
TR
Saturated light intensity 700 1025
(Q/umol m~2s71)
SRR
Light compensation point 122 56
(Q,/pmol m=2 s71)

MR TR (AQY)

Apparent quantum yield 0.0145

0.0162
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Fig3 Responses of E, r, and C; to light in
one-year-old leaves of Camellia sinensis
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Fig 4 Response of photosynthesis to CO,
concentration in leaves of Camellia sinensis
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