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Abstract:In order to know the different capacity of water cycle in the forest ecosystem, we monitored the
trunk sap flow in different diameter at breast height (DBH) of Pinus sibirica which in sunny side and
shady side using TDP (thermal dissipation method) constantly in the Kanas National Nature Reserve,
northwest of Xinjiang. The aims were to explain the relationship between water cycle of tree and environ-
ment,and provide basis on forest ecosystem water cycle responding to the climate change in the regional
scale. The results showed that: (1) the diurnal variation of sap flow in sunny day,rainy day,and cloudy day
were all multi-peak type. There were significant changes on frequency and range among these three weather

conditions. The sequence of daily maximum sap flow value was sunny day>cloudy day>>rainy day. (2)
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There was the hysteresis effect between sap flow and photosynthetically active radiation, hysteresis time of
the maximum sap flow was about 30—207 min, respectively. (3)From June to September, the sap flow of
P. sibirica in the sunny side were greater than those in the shady side,and the sequence of monthly mean
sap flow was July>> August>> September > June. (4) The maximum transpiring water-consumption of P.
sibirica was in July,and the value of it was 61. 8% of the total value of whole growing season. Total tran-
spiring water-consumption of P. sibirica with big diameter was 6 716.79 g in sunny side,while 4 649.08 g
in the shady side. It was the 2. 00 times and 2. 45 times small diameter of P. sibirica,respectively. (5) Air
temperature, air relative humidity,and photosynthetically active radiation were significant factors that af-
fected the sap flow. Otherwise,the soil temperature in the layer of 0—5 c¢cm and 20— 30 ¢m were highly im-
pacted on the sap flow too. This research showed that both sap flow and transpiring water-consumption of
P. sibirica with big diameter were higher than that of P. sibirica with small diameter in the process of
growth;these changes mainly happened in the sunny side of the trunk,especially in July.
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Table 1 Characteristics of P. sibirica sample trees in the experimental site
(a3 R 45 5 [k IR RIRI NI 1 Rz L
Diameter class No. Height/m DBH/cm Crown width/m? Sapwood area/cm? Bark thickness/cm
1 19.3 22.1 14,23 326.56 0.56
Py
N 2 18.9 17.5 11.19 206,17 0.47
Big diameter
3 19.0 20.2 13.72 285.39 0.51
4 9.6 11.6 5.16 77.72 0.45
4 Y
e 5 9.3 11.2 4.83 61.53 0.43
Small diameter
6 8.7 9.0 4,09 49, 24 0.39
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Fig.1 Sap flow diurnal variation of big(A) and small(B) diameter classes of P. sibirica in sunny,cloudy and rainy day
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Fig. 2 Average monthly changes of sap flow of sample trees in the growing season
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Table 2 Monthly changes of PAR and trunk sap flow of P. sibirica in the growing season

A RS PAR/ Gumol +m 2+ s 1)
711

T W Sap flow/(cm/h)

Month TT I 16 1] W i) W] FEA TF et i ] W B ] ) 3051
Starting time Peak time Peak Sample tree Starting time Peak time Peak
SSP 10:33 14.39 25.47
BbP SHP 1040 1410 21,28
6 5:50 14,10 2357.17 - )
SDP SSP 11:40 15:34 18. 86
SHP 11:57 17:09 13.85
SSP 11:04 14,50 26.38
BbP SHP 1134 1451 19.91
7 6:10 1500 2 539. 147
SDP SSP 11:53 1644 22.37
SHP 12:19 17.20 16. 38
SSP 11:14 15:29 24,74
BDP shp 11:53 15,34 19.80
8 6:50 1420 2 215,154 Ssp 12.16 16,71 94,00
SPPP g 12:36 16:53 18:04
SSP 11:36 14:53 25.49
BDP SHP 11:51 15:02 23.89
9 7:40 1430 1 955. 847
SDP SSP 12.10 17.57 20.98
h SHP 12.28 17:39 18. 14

T :BDP. KA TG {1 #2144 : SDP. /NZ TG 1) I 2148 s SSP. 4% F P2 1« SHP. - FA A1 : T [ .
Note:BDP. P. sibirica with big diameter; SDP. P. sibirica with small diameter; SSP. Sunny side of trunk; SHP. Shady side of trunk;the same as below.
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Table 3

Monthly sap flow volume and monthly transpiration consumption of P. sibirica

B B & Total sap flow/g

RZEMEFE/K i Total transpiration consumption/g

I\/E)ﬁh BDP SDP BDP SDP
SSP SHP SSP SHP SSp SHP SSP SHP
6 507.39d 396. 40c 289. 39d 219. 23¢ 506. 38d 395. 61c 288.81d 218.79¢
7 4 280.07a 2 761.29a 1981.42a 1 046.29a 4 271.51a 2755.77a 1977. 46a 1 044. 20a
8 1081.53b 848. 04b 651.35b 157. 45b 1079.37b 846. 34D 650.05b 156. 54b
9 861. 26¢ 652.67b 145, 77¢ 175.38d 859. 54c 651. 36b 144. 88¢ 175. 03¢
K3t Total 6 730.25 4 658. 04 3 367.93 1.898.35 6 716.79 4 649.08 3361.19 1.894.55

T (R SR ) 5 Bk 7R AN ) A 3 1648 T 30 0 0 6 B FE K B 7E 0. 05 JKFA7 A2 22 e

Note: The different letters in the same column mean significant difference of sap flow and transpiration consumption among months at 0. 05 level.
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Table 4 The correlation coefficent between meteorological factors and sap velocity of P. sibirica with different diameters

it M SRR OKRE BRI A ERE ST
Species T AH vDP PAR L 0~5 cm 5~10 cm 10~20 cm 20~30 cm
SSP 0.818* * —0.777** 0.053** 0.559* * 0.298* * 0.079* * 0.018 0.015 0.050* *
bop SHP 0.800* * —0.769" * 0.032*~ 0. 542" * 0,294 0.062* * 0.001 —0.003 0.032* "
SSP 0,743 * —0.806* * 0.149* % 0.633* * 0.320* * —0.153** —0.187** —0.173** —0.127**
SDP SHP 0.697** —0.772* 0.099* * 0.578* * 0.302* —0.184 " * —0.217* " —0.203"* —0.159**
R T R R A o, DA SR DB A AR VDP —0. 011WS(R=0.875,R*=0. 766) (6)
HOKEE VRIR VR LR AR 2 ) SR E A Y;=1.896+40. 73T —0. 001AH — 7. 509VDP
B AR AT A M A BB L3 4. MR +0.001PAR(R=0. 869,R*=0.755) (7)
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