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Characterigics of sap flow and transpiration o Salix gordgevii and Caragana

microphylla in Horgin Sandy Land, northeagt China

YUE Quang Yang''? , ZHANG TongrHui* , ZHAO HaLin', NIU Li*'? , LIU XinrAng' , HUANG Gang"'? (1. cdd and
Arid Regions Environmental and Engineering Research Institute, Chinese Academy o Sciences, Larzhou 730000 , China; 2. Graduate Schod d Chinese Academy o
Sdences , Bajing 100049 , China) . Acta Ecologica Sinica,2006,26(10) :3205 3213.

Abgract :Both Salix gordgevii and Caragana microphylla are dom nant shrub gpecieson nmoving and semi-noving dunesin Horgin
Sandy Land which are well adapted to the arid and irfertile condition. There is gill poorly undersand concerning the differences
and dynamics on the sgp flow and trangpiration of the two shrub species. Dynamax Sgp How Measuring Sygem, L6400 Rortable
Photogynthes's Sysem and Autonetic Weather Sation Sygem were used to Smultaneoudy measure and nonitor the sgp flow
velocity , ledf trangpiration and related environmenta factors of the two shrubs. Based on the andyss of the diurnd variations of
dem s flow and led trangpiration , the results showed that the diurnd variaions of sgp flow velocity of the two gpecies were as a
multi-peaked curve. The s3p flow of Salix gordgevii and Caragana microphylla sarted at 4:30 and 5 :30 while stopped a 20:30,
regectivdy. The maximum vaue o the sp flow velocity of Salix gordgeiii was 81.2 — 91. 7 mg/h, and tha of Caragana
microphylla was 17.3 — 27.1 mg/hinfidd stuation. The diurnd s3p flow of unit cross section area of semd Salix gordgevii and
Caragana microphylla were 0.88 — 1.56 g/cn and 0. 64 — 1.34 g/enf | regectively. The diurnd variation curves of the sap
flow and the trangiraion velocity of the two shrubs were non synchronous to each other , which inplied the dynamic varidion of
the sp flow could not be subgituted by that of their the trangiration velocity. The led transpiration and the weter assunmption of
Salix gordgevii were nore than that of Caragana microphylla, which inplied that the drought tolerance of the Salix gordgevii was
lower than that of the Caragana microphylla. The sgp flow dendty of the two gpecies was postively corrdated with some ambient
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environmentd factors. The order of their coeficient from corrdlaion andysswas PAR (photosyrthes s available radiation) > air
rdaive humidity > ar temperature > wind oeed > il tenperature a 10cm depth > il temperature a 20cm depth. These
results are of inportance for darifying the principle of plant’ s water consunption and for explaining the adaptation processes and
mechanisms of plantsin arid and sandy environmert.

Key wor ds:sgp flow; trangiretion rate; rdaed factors; Salix gordgevii ; Caragana microphylla; Horgin Sandy Land

(Salix gordgevii Chang et Skv. ) ( Caragana microphylla Lam.)
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Table 1 SGA specifications and their working parameters and basic properties of the measured samples
Diameter (cm)

Modd No. (Max) (Min) Imput voits (V) Fower (W) Research object DBH(cm)  Sgowood area (cn?)  Height (m)
SGASWS 0.5 0.7 4.0 0.08 Caragana microphylla ~ 0.65 0.33 1.73
SGA10-WS 0.9 1.3 4.0 0.10 1 Salix gordgevi 1 1.20 1.13 2.79
S@B16-WS 15 1.9 45 0.20 2 sdlix gordgedi 2 1.76 2.43 2.9
2.2

, 2005 5678
1h ,
2.3
, Li-6400 6:00 20:00 , 1h 1
3 , 3
3.1
1 2 ,6 , 6
14 16 18 19 , , 4:30,5:00 8:00
) , 6 8h 12:00 14:00 4d
81. 2mg/h 83. 7mg/h 90. 9mg/h 91. 7mg/h , ,
, , 20:30 ,
: 16h ,
, 5:30 ,6:00 , )
, 13:00 , 22mg/h 21. 3mg/h 24. img/h 27. 1mg/h,
7h, , 20:30 , 14h

e Salix gordejevii Caragana microphylla
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1
Fg.1 Diurnd sp flow dendty fluctuation of Salix gordgevi and Caragana microphylla
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2
Table 2 Diurnal sap flow density o Salix gordegjevii and Caragana microphylla

Measuring date
Shrub secies  Measured items Jun.14 Jun.15 Jun.16 Jun.17 Jun.18  Jun.19
Sp flow garting time 4:30 5:00 4:00 4:30 4:30 4:30
Slix gordge S flow peak-appearing time 13:00 12:30 12:00 13:30 14:00  13:00
Sp flow pesk height (mg/h) 8.2 8.2 8.7 8.9 909 9.7
S flow dop time 20:30 20:30 19:30 22:00 20:30 17:30
Diurnd ssp flow of unit area (g/cn?) 1.47 0.88 1.39 1.05 1.56 1.37
Sp flow starting time 5:30  6:00 6:30 6:00 6:30  6:00
ﬁﬁ?ﬁa S flow peak-appearing time 13:00 14:30 13:30 13:30 14:00  13:00
Sp flow pesk height (mg/h) 2 1723 2.3 189 241 271
Sp flow dop time 21:00 20:00 19:30 22:00 21:00 18:30
Diurna ssp flow of unit area(g/cn?) 1.28 0.64 1.18 0.71 1.29 1.34
) , 6 15 17
: : , 37. 4mg/h 49. 6mg/h
5mg/h 7. 2mg/h, , 2 5 ,
, W g ,
, o 2, , o( 1
, “2] 1 :
) 14 16 18
' , [12] ’ , ’ ,
: (el 15 17 :
) ) , 15 17
) ) 14 19
: ( 4 5
3.2
2 ) , 13:00
., 12.81mol HO/(ni-9) 15:00 , ,
20:00 , 8:00 ,
5.3 ol KO/ (-9 , , 14:00 :
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0.927 - 0.833 0.816 0.880 - 0.862 0.842, ; 10cm  20cm

3

Table 3 Codficient of corrdation between sap flow velocity and environmental factors of corrdation analyss

10cm 20cm 40cm 60cm
. Sl temp o Sl temp of Sil tenp o il tenp of
PAR Air t . RH Wind goeed
riemp P jocmdepth  20cmdepth  40cm depth 60cm depth
. Qorrelation . - . . . x . x “
Salix . 0.927 0. 816 - 0.833 0.376 0.300 - 0.249 - 0.204 0.085
o codficient
gordgevii
- 0. 000 0. 000 0. 000 0. 000 0. 000 0.003 0.014 0.311
Sgnificant level
Qorrelaion . . . . . x .
. 0.880 0.842 - 0.862 0. 440 0. 409 - 0.139 - 0.162 0.138
codfficient
Caragana
microphylla . 0.000 0.000 0.000  0.000 0.000 0.097 0.052 0.098
Sgnificant level
* o 0.01 ( ) represents sgnificant & 0.01 level (double tailed)
4

99.8 % , (23]
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