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Temporal and spatial changes for sap flow velocity of Cryptomeria fortunei

stems in National Nature Reserve of Mount Tianmu
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Abstract: To protect the Cryptomeria fortunei plant community in National Nature Reserve of Mount Tianmu,
the temporal and spatial changes of stem sap flow velocity and transpiration as well as their relationship to
meteorological factors were studied using a thermal dissipation probe (TDP). Also, internal mechanisms of water
physiology were explained. Results showed that the diurnal change of sap flow velocity was a single peak curve.
In spring, sap flow started at 06:20, peaked at 12:30, and fell quickly at 18:50. However in summer, it
started at 07:00, peaked at 13:20, and fell quickly at 19:40. The peak value, average daily velocity, and
sap flow flux in spring were larger than in summer with a larger diameter stem having a greater sap flow
velocity. For stem orientation, compared with the average sap flow, in spring flow velocity in the southern
section was largest (187.3%) and in the western part lowest (15.4%); however, in summer sap flow velocity
in the east was largest (226.2% ) and lowest in the north (33.1%). Sap flow for vertical height of the stem by
season, showed that in spring the order of average daily sap flow velocity for the middle (61.71 g-min™) > the
top (48.36 g-min™) > the bottom (35.10 g-min™"), but in summer revealed the top (20.65 g-min™) > the
bottom (14.81 g-min™) > the middle (10.43 g-min™). [Ch, 5 fig. 3 tab. 30 ref.]
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Table 1 Growth characters of Cryptomeria fortunei

FEARS S WFOSEE/m  EHf/em B Bz JEE B fem W 5 7L S 5EE fem P 1 R em? W /a

1.3 62.8 0.5 F N N = 4 23.4CF#HME) 2 822.909F#1H)
1 4.0 52.6 0.5 = 19.7 1 974.271 120
8.0 434 0.7 =4 16.3 1 316.045

2 1.3 75.6 1.0 =4 28.1 4 016.683 160
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Figure 1 Diurnal changes of sap flow velocity of Cryptomeria fortunei in spring and summer
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Table 2 Diurnal changes of sap flow velocity of Cryptomeria fortunei in spring and summer

TR B %) BB I %) WO HCRIE(E/ (g min™) PRI A/ (g-min™) R FEI 2]

WL H

HART HAR2  HARL FER2 FEA 1 FEA 2 FEA 1 FEAR2  HEARLD HA2

04-06 6:00 6:30 13:00 14:30 63.451 196.865 36.285 59.522 18:30  18:00

04-21 5:30 6:00 13:30 14:00 92.752 155.779 33.809 51.001 18:00  19:00

L 04-22 6:30 6:30 13:00 14:00 76.441 230.739 32.723 85.782 18:00  18:30
wF 05-01 5:30 6:00 12:30 14:30 93.743 199.380 38.867 86.830 19:00  19:30
05-02 6:00 6:00 13:00 13:30 110.964 250.013 61.718 107.727 19:30  19:30

05-03 6:00 7:00 13:00 13:30 89.519 194.164 35.876 67.090 18:30  18:00

06-03 6:30 7:00 13:30 15:00 42.138 147.371 14.832 49.997 19:00  19:30

06-11 7:00 6:30 13:30 13:00 42.600 149.663 16.231 67.161 19:30  20:00

- 06-14 7:30 7:00 14:30 13:30 42.430 137.279 12.793 61.605 19:30  19:30
= 07-19 6:30 6:30 14:00 14:30 37.599 145.435 15.394 60.074 19:30  19:30
07-31 6:30 6:30 13:00 13:30 44.298 142.418 18.604 71.625 20:00  19:30

08-01 7:00 7:30 14:30 14:30 39.105 135.318 16.121 71.682 20:00  20:00
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Figure 2 Diurnal changes of environmental factors in spring and summer
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i B 52 AR AN OGS AR L %3 MREESHEETFHEEME ST
23S R A G Table 3 Correlation analysis between sap flow velocity and environmental factors
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Figure 3 Diurnal fluctuation of sap flow velocity of Cryptomeria fortunei at different orientatio in spring and summer
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Figure 4 Diurnal change of sap flow velocity of Cryptomeria fortunei at different heights in spring and summer
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