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Abstract; Measurements of sap flow were made in two 20-year-old Caragana korshinskii stands that largely differed in tree
density for the period of 13 — 25 June 2006 in Liudaogou catchment in Loess Plateau of China. Seil water content, air
temperature , telative humidity, solar radiation, wind speed, grass reference evapotranspiration ( ET,), and water vapor
pressure deficit ( VPD) were also measured, and the actual canopy conductance was calculated from the inverted Penman-
Monteith equation based on the actual data of stand transpiration. The results showed that the sap flows were closely coupled

to the changing weather conditions except wind speed and could be tightly fitted to a simple linear equation of radiation. The
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transpiration from the two studied stands was effectively scaled by leaf area index. Canopy transpiration of the high density
stand with LAI 2.3 reached in averaged of 3.83 mm d "'m ~*compared with 1.64 mm d 'm ~* for the stand with LAI 1. 1 of
the low density stand. The analysis of canopy conductance showed no meaningful responses to radiation, air temperature and
ET, but excellent fits to VPD and relative humidity in the case of soil drought. On the contrary, no correlativity of canopy
conductance to VPD and relative humidity was observed in case of soil wet condition, though canopy conductance was tightly

fitted to radiation, air temperature and ETO.

Key Words: the Loess Plateau; Caragana korshinskii; sap flow; canopy conductance; Leaf Area Index; climatic factors
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BIRETE , SEHARSTHART , HEARE B R 4CGE T € , 2 Fliebs = RO E , W8 B R E , 3F
EHARKTENRE,
1.3 "EREIE

WIS EZ RN P-M AKX, WU RERESE A

& =1/[AxR,r,/(AE xy) +p X CPVPD/(/\E xy) —Axr/y-r,]
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FRBURK , B VT P R PR S 1 R Bk R BRUAT AR R - Y = 0. 0561X +8. 615 (R* =0.787 , [ JH 772
3 [E1 )5 B I0 H9 BE MoK AR/ T 0.01) Y ARG AR (g h™") X N KRB (W m ™),

B3R 1R LUE M EWS % ZEEL ET, AT AR TR SR B MR, S RS 2% 28 s AT
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Pk R EEA M SRR, R ERR BMMTR S BRE BT AN isE , F I B R K,
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F1 HFEHTHERSSKETFH Pearson HXRH
Table 1 Pearson correlation coefficient of tree sap flow to climatic drivers
HRET Rk KRS i D HAHEEE .
Climatic factors Wind speed Solar radiation Temperature Relative humidity 0
E(1) 0.004 0.887°** 0.575°* 0.568 ** -0.391°* 0.820°°
E(2) 0.005 0.824 ** 0.617** 0.574 %% -0.434% 0.785*
E(3) 0.004 0.891°*° 0.539°* 0.581** -0.411* 0.819°**
E(4) 0.011 0.783 ** 0.543** 0.561** -0.383° 0.832°
E(5) 0.031 0.908 ** 0.523°* 0.566 ** -0.421 =* 0.807**
E(6) 0.006 0.877°° 0.562°* 0.541°* -0.401°* 0.811°*

# F0 « « HFORRELE P =0.05 F P =0.01 {7KF EBF;E(1) ~E(6) K 6 NEFITRK M RIFFFMABKM  The values marked =
and # % mean they are significant at P = 0. 05 and P = 0. 01, respectively; E (1) ~E (6) are sap flow of Caragana korshinskii for each of 6

probes, respectively

—— WT WL Sap flow {55 Temperature
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R TETR, & RAESIN SRR B — %1,

= W I E AR AL High L47
O R TR IR EL Low LA/

S = W R N N
[

W7
Stand transpiration (mm-d=!-m™2)

~
S
1

BT AR High LAL
—B— (R AR R B Low LAS

R
Sap flow (g-h™")
[V N Y e
s S 33
LI E——

]
<

(]

fid

0
2006-06-13 2006-06-17 2006-06-21 2006-06-25

B2 AR EREERS BN

Fig.2 Transpiration dynamics of two stands differed in leaf area index

2.3 BRIES[EET

BESENSLETHER LB E S, Lohammar I N TR S E 5 KBS U RKKRET A BEH
%, #TLUAR g, =p, xR./(R, +p,) /(1 = p, x VPD) 3357 ; Irannejad*’ 1 Sommer' ™ 30 T 138K 5 (0) F1
FREE(T,) B REGEEFEAR 6. =1/ [ 8 AIFCVPD) AT, )AR,)F(0) 13KIE , Gonsx HERKRERFIE , LA
M ERIEE, B2, Cienciala " 2 5F55 8 A 12 ~ 16 H —Fh 55k 78 WHIBR R AR B AT R, WA K5
SERFRABRMEXNE, BEFESSKBTFZMBA HXE, ARER, — 5, /EE AT RRA MK
S[EREPEAE 70 A TRETEHMX, BWEERENETIEEER, NN A BEERMAEES
BEUFLSEAR. B2, HER, BERENSSE T XA G2 ER ",

% 2 R BT EA R HEREF L TirREE 2 EMSREE T Pearson FiX RZEFR. LT
B, S EEZSEETHE, 22 EAR R U REYS 5 8B BOEHX, SIRERRHEX, 51
FUK ST SRR AR B HI O R R 5 M 80K 4 MR, (BG4 B, B2 R E SRAKE T 8
TSR, SHXNEEBIEMHX, MARESSKEFIOHERRR, XTRERH THYW AR E T A, R
WS FEZ/D, [ILM BE 4 RH , T AR AR B R, SR RER R, RSB FRAEE
N, TR YA TR, ARLRETREETREBX, 2K SEEmMrAEEER N RBERT,
BASKEFRENESE BN —EEZHEE,

3 &iF
(1) W TRIRAK FES KRRE SEYSH BB EAUKIRE T SR B 2 IE A, 5HXHE B R A
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K, T-SRETAE KM, 7B L, BWRESRERER, Bk Esh#E A7 X Hb5E 8 REYRE R Z YK
g SRE AR K AT . T AR PR AR ST e B2k SR A AT AR AR - Y =0. 0561X +5. 615,

£2 PRAXSFHTERESEMSKETFH Pearson AKX RYY

Table 2 Pearson correlation coefficient of canopy conductance to climatic factors for different soil water content

TRSHE KA i D s o,
Canopy conductivity Solar radiation Temperature Relative humidity
Gwet(1) 0.318** -0.198** -0.136 -0.043 0.255*
Gwet (2) 0.353** -0.2027* -0.041 -0.018 0.209 **
Gwet (3) 0.393 ** -0.245% -0.031 -0.051 0.336*°
Gwet (4) 0.371°** -0.235% -0.029 -0.032 0.271**
Gwet (5) 0.362° -0.2217* -0.033 -0.045 0.257°*
Gwet (6) 0.378 ** -0.2187 -0.023 -0.055 0.221°**
Garid (1) -0.083 -0.137 -0.173° 0.138* 0. 045
Garid (2) -0.087 -0.117 -0.271° 0.313°* 0.075
Garid (3) -0.109 -0.133 -0.158* 0.181° 0.051
Garid (4) -0.078 -0.091 -0.156* 0.163* 0.082
Garid (5) -0.081 -0.072 -0.263° 0.214% 0.010
Garid (6) -0.077 -0.103 -0.286" 0.193* 0.077

# Ml « AFORKIETE P =0.05 F1 P=0.01 MKF EBE;G,, M GCua A MBBMTREET 6 MERIHRA X RATRHEE SE

The values marked % and * % mean they are significant at P = 0.05 and P =0.01, respectively; G,..and G, are canopy conductivity during wetness

and drought for each of 6 probes, respectively

(2) FRa3 I ETRUEE K, RS RRIE A%, W T ARER BN 2.3 BOAR S BFST BRI P-4 B 260 3. 64mm d~'m %,

EARTRECH 1.1 Ak P M 1.83mm d7'm ™7,

(3) IARERESERETHRAFTEHLA PR APRT, DIk 5ERRRFEER RN

KRR EAF IR EZMGT , RER TP REBRREE MR R R AR, BEE 330K MHa 2 5 i3
o, R SRR R E S R R T B, (B 5 WAUK SRS SRR XS B B FE 5 4D
£t

References:

(1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

Hu J Z, Zhu J Z. Tactics of vegetation restoration and reconstruction for degraded ecosystem in the Loess Plateau. Joumal of Beijing Forestry
University ( Social Sciences) , 2005, 4(1) ; 13 —19.

Guo Z S, Shao M A. Soil water carrying capacity of vegetation and soil desiccation in artificial forestry and grassland in semi-arid regions of the
Loess Plateau. Acta Ecologica Sinica, 2003 ,23 (8) ;1640 —1647.

Wu Q S, Yang W Z. Vegetation construction and sustainable development for the Loess Plateau. Beijing: Scientific Press, 1998. 156 —188.
Shen Y C. Consideration and actions for ecology construction in the Loess Plateau. Nature, 2005, 15 —19.

Fu BJ, Wang J, Chen L D, Qiu Y. The effects of land use on soil moisture variation in the Danangou catchment of the Loess Plateau, China.
Catena, 2003. 54(1-2), 197 —213.

Guo Z S, Shao M A. Mathematical model for determining vegetation carrying capacity of soil water. Journal of Hydraulic Engineering, 2004, 18
(10) : 95 —99.

Cienciala E J K, Malmer A. Tree sap flow and stand transpiration of two Acacia mangium plantations in Sabah, Borneo. Journal of Hydrology,
2000,236. 109 —120.

Lemeur K R S, Samson R. Sap flow dynamics of a beech tree during the solar eclipse of 11 August 1999. Agricultural and Forest Meteorology,
2002, 112 139 —149.

Nicolas E, Torrecillas A, Ortuno M F, Domingo R, Alarcén J J. Evaluation of transpiration in adult apricot trees from sap flow measurements.
Agricultural Water Management, 2005, 72, 131 —145.

Liu F J, Zheng S K, Ju G S. A study on comparison of measuring water-consumption for transpiration in poplar. Scentia Silvae Sinicae, 1997, 32

hitp : //www. ecologica. cn



1382 £ K5 % K 28 %

[11]

[12]

[13]

[14]

[15]

[16]
[17]

(2): 117 —125.

XiaJ M, Kang SZ, Li Y C, Wang F, Qu Y P. Diurnal and seasonal variation of stem sap flow for Caragana korshinskii on the arid desert region
in Shiyang river basin o f Gansu. Acta Ecologica Sinica, 2006,26(4) ; 1186 —1193

Lohammar T, Larsson S, Linder S, Falk S. Structure and function of Northern Coniferous forests-an ecosystem study. Ecological Bulletins, 1980,
32. 505 —523.

Irannejad P, Shao Y. Description and validation of the atmosphere-land-surface interaction scheme ( ALSIS) with HAPEX and Cabauw data.
Global and Planetary Change, 1998, 19(1-4) ; 87 —114.

Sommer R, Tatiana D, de Abreu S, Konrad V, Araijo A C D, Félster H. Transpiration and canopy conductance of secondary vegetation in the
eastern Amazon. Agricultural and Forestry Meteorology, 2002, 112. 103 —121.

Cienciala E, Kutera J, Malmer A. Tree sap flow and stand transpiration of two Acacia mangium plantations in Sabah, Bomeo. Joumal of
Hydrology, 2000, 236. 109 —120.

Monteith J L. A reinterpretation of stomatal responses to humidity. Plant, Cell and Environment, 1995, 18.357 —364.

Alves I, Pereira L S. Modeling surface resistance from climatic variables? Agricultural Water Management, 2000, 42. 371 —385.

SE 3k :

(1]
[2]
[3]
[4]
[6]
[10]
[11]

HER, Sk RERFBCESRANKTER TN, LMl REERGEEPEER) ,2005,4(1) : 13 ~19.

BEF, BRE. LTERATHER T REAS O DMEFRB . £S5, 2003,23(8) 1640 ~ 1647.

REE, H0H RERFESERSTHELRE. U Plethiit, 1998.156 ~188.

RN, REREERESERKRB SR KAR, 2005, 15~19.

BEF, WA K. THOKSEBRB I RBN IS, KFI%ER, 2004, 18(10) : 95 ~99.

XUZEHE, LR, BT MARRBFEK B BOR B LRI MolkRleE, 1997, 32(2) : 117 ~125.

FEEEL RAR, FEW, T4, BieE. HAGEARST EREXFAH TREK B 22k £, 2006,26(4) : 1186 ~1193.

hitp : //www. ecologica. cn



	04a38.pdf
	04a39.pdf
	04a40.pdf
	04a41.pdf
	04a42.pdf
	04a43.pdf
	04a44.pdf

