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Abstract: The daily change rules of sap flux density (SFD) of Tsoongiodendron odorum Chun saplings
and its transpiration rate (Tr) and stomatal conductance (Gs) of leaf under 100% , 40% and 8% of
natural light conditions in four seasons of a year were compared, and also, the correlation of SFD with
Tr, Gs and some environmental factors was analyzed. The results show that SFD, Tr and Gs of T. odorum
in four seasons of a year decrease with light reducing. Under different light conditions, SFD of T. odorum
in four seasons of a year appears a daily variation regularity of high in day time and low in night time, and
daily mean and peak values of SFD all are the highest under 100% of natural light condition and the
lowest under 8% of natural light condition. The daily variation trends of SFD are basically identical under
conditions of 100% and 8% of natural light, and the peak value presents at starting time of sap flux
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under most conditions. While that of SFD under 40% of natural light condition appears the “single-peak
type” and the peak value appears at 9:15 to 13:30. Except spring, daily mean and peak values of SFD
under different light conditions in other seasons generally have significant (P <0. 05) or extremely
significant ( P<0.01) differences. The daily change curve of Tr under 100% of natural light condition in
summer appears the “double-peak type” , while that under different light conditions in other seasons all
appear the “single-peak type”. The daily change curve of Gs under conditions of 40% and 8% of natural
light in four seasons also appears the “single-peak type” and the appearance time of peak value is
basically the same as that of Tr. While, under 100% of natural light condition, the daily change curve of
Gs is also the “single-peak type” in winter but that is the “double-peak type” in other seasons with
obvious “ midday depression”. The correlation analysis result shows that SFD under different light
conditions in four seasons of a year has significant or extremely significant positive correlation with Tr of
leaf, but the correlation between SFD and Gs has a certain difference among different seasons or light
conditions. Under different light conditions, SFD of T. odorum in four seasons of a year has a positive
correlation with leaf vapor pressure deficit, air temperature and photosynthetically active radiation
intensity (PAR) , but a negative correlation with relative air humidity, in which, the correlation with
PAR reaches the significant or extremely significant levels. It is suggested that PAR is the most important
environmental factor for affecting on SFD of T. odorum in four seasons under different light conditions.
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Fig. 1 Daily change curve of sap flux density of Tsoongiodendron odorum Chun under different light conditions in autumn
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F1 FAAEHEARRBEGETURAZTRRZEFMEEILE(X2SD)
Table 1 Comparison of characteristic values of sap flux density of Tsoongiodendron odorum Chun under different light conditions in different
seasons ( X+SD)

LT R IEFE R Index of sap flux density characteristics®)

I Lb D

Season Treatment" JA B ] H5{E/g « em™ - h7! HigAE/g « em™ - h™! ARt USR]
Starting time Daily mean value Daily peak value Appearing time of peak value

#ZE Autumn 1 8:15-9:30 9.919+0. 714aA 45.401£8.479aA 8:30-9:30%
8:00-10:15 7.4941.449bA 25.167+1.714bA 9:15-13:30
8:30-10:30 4.191+0.725¢A 19.04020. 711cA 9.00-11:00%

475 Winter 1 9.30-10:15 2.833+0. 539aC 21.769+2.595aB 10:00-11:00*
10:00-11:30 1.923+0.055aC 13.940£0. 509bC 10:15-12.00%
11:00-12:00 1.427+0.039bB 11.517+0.493bB 13,00-14 ;00

#Z Spring 8:45-9.30 5.202+0.304aB 37.359+1.034aA 9.00-10:30%
9.00-10:00 4.722+1.236aB 20.678+2.340bB 9.00-10:00%
8:00-9:45 4.327=+1.862aA 16.940+3.213bA 11;00-13 ;00

¥ Z Summer 1 8:45-9.00 7.730£1.506aA 25.190=+3.080aB 11:45-13 .00

3 8:30-10:00 1.945+0.309bB 15.521+0.286bAB 9:30-10:30

D1, X8 100% ER A Control, 100% of natural light; 2; 40% H4ROGIE 40% of natural light; 3. 8% HSREHE 8% of natural light. [R5k 2
PR, RBEIRE A 40% A RCIBAAM T 25 T % BEHE The datums of sap flux density under 40% of natural light condition in summer
could not be obtained due to mistake of the probe installation.

2 [&3 RN [F AN E R R R [ — R [F] Ak B ] 25 A {2 3% ( P<0. 01 ) Different small letters in the same column indicate the extremely significant
difference among different treatments in the same season (P<0.01) ; [RIF]PFASFEAYKE F1EFRR R Rl — A FRA T A R 2745 0] 22 548 . 3% (P<
0.01) Different capitals in the same column indicate the extremely significant difference among different seasons under the same treatment ( P<0.01).

3 ZE TR B R 2067 “ Morning peak” of sap flux density.
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Fig. 2 Daily change curve of transpiration rate of Tsoongiodendron odorum Chun leaf under different light conditions in different seasons
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Fig. 3 Daily change curve of stomatal conductance of Tsoongiodendron odorum Chun leaf under different light conditions in different seasons
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Table 2 Correlation coefficient of sap flux density with transpiration
rate and stomatal conductance of leaf of Tsoongiodendron odorum
Chun under different light conditions in different seasons

g e HHKZEE?  Correlation coefficient?’
Season Treatment'’ TR R KILTHE
Transpiration rate Stomatal conductance

k2 1 0.898 #x 0.818 #x
Autumn 2 0. 865 sk 0.765 s

3 0. 881 sk 0. 864 sk
&% 1 0.695 0. 509
Winter 2 0.897 0. 888 sk

3 0.796 sk 0. 818 sk
B 1 0.710 # 0.703 #
Spring 2 0.904 sk 0. 812 sk

3 0. 845 s 0.616 *
HZ 1 0.834 w 0.636 *
Summer 3 0.612 = 0.505

D1, %18 ,100% EH G Control, 100% of natural light; 2: 40% H
SRIEIE 40% of natural light; 3. 8% H R GEME 8% of natural light.
RIS 24 R 1R R AR IR L ZEAE 40% FAROGIR S F 25 TR
25 BERUE The datums of sap flux density under 40% of natural light
condition in summer could not be obtained due to mistake of the probe
installation.

2 %, P<0.05; *x ; P<0.01.

®3 AAETEARAXBEGTURAZETRRZTES 4 M HER
FHIHEXRE

Table 3 Correlation coefficient of sap flux density of Tsoongiodendron
odorum Chun with four environment factors under different light
conditions in different seasons

Ay LhED MEZREP  Correlation coefficient®
Season  Treatment')  ypp Ta RAH PAR
FhZE 1 0.687 #%  0.920 #x —0.890 s*x (0.927 =
Autumn 2 0.769 =% 0.984 =% —0.940 #* 0.916 **
3 0.705 #%  0.896 #x —0.919 ** (0.914 *x
X7 1 0.469 0.458 -0.336 0.767 =
Winter 2 0.641 =  0.697 == —0.494 0. 870 =
3 0.715 %% 0.655 % —0.549 0.677 *
7 1 0.519 0.522 -0.552 0.900 =
Spring 2 0.823 %%  0.762 %% —0.719 %% 0.914 **
3 0.793 #x  0.724 *% —0.724 #* (0.964 **
"z 1 0.902 % 0.941 s —0.951 = (. 822 #x
Summer 3 0.558 *  0.458 —0.668 0.756 **

D1, XF iR 100% F #%JGHE Control, 100% of natural light; 2. 40% H
SRIEEE 40% of natural light; 3: 8% H 4R GHE 8% of natural light.
RIS 24 R 1%, R AR ARAS L ZRAE 40% F ARG T 22 TR
R The datums of sap flux density under 40% of natural light
condition in summer could not be obtained due to mistake of the probe
installation.

DVPD: M A /KIEE T Bt Vapor pressure deficit of leaf; Ta; KR EE
Air temperature; RAH; KAHXHEE Relative air humidity; PAR:
B A R SR Photosynthetically active radiation intensity.
# . P<0.05; =*x . P<0.01.
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(P<0.01) %5,
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B B2 B IEAE SEME  7E 40% H RGBT Bk ZE
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VERI B e FEEANFLR 2R R R 5 IR — T B 422 5 e A
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( Fissistigma oldhamii ( Hemsl.) Merr.) 25Vt 8 K 1) i
SEERY IR IR R T SR A5 Ay KRR T ik
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Champ.) K A% [ Castanopsis carlesii ( Hemsl.) Hayata )
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i FEIAEE R T 3 X — 22 5 1Y D PR AT RE S5 A
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