AEASEHC 2007 27 (2007-01): 0329~0337  1SSN: 1004-616x CN: 44-1063/R

LieHLrik

PR AW 5 L T L BRI 5T 8
g, 2 gk *, B2

LAEs MOl KA S S & S ARPBE S i 580 =, 1k 100083 2.
ke H i 2006-7-13 &[5 [ 1 2006-11-20 4% Jif & A7 H #H: 2007-1-25
B RO R 38— B AR 2 R T A A R S I AN T . A48 T R R I
AMRBERIATAEG I, B T I ERIX — TR LA S R A, E ARG (D) ARFUBHZE AL
B (2) AR I ERET R R =0 e A TG ik A —BUR IS R LT RER A (3) HMEEA L

(4) AN[E FEHE5K S L K S B . TN S AR BB IR . 308 ) 28 e AT T

PR (5) ST AL HIAFAE T AT S A5 P AT 9] B S e 4 o S5 S5 v 0 K L 3 L AE AR A /K 2338 v 1Y)
PPN IR o X5 THIE AR A R B T P GRS B4 A

HHERZ TRII% %, 1651100084

Rk PR RIS RREK T BB KALERH
%% 0948,5718

Research progresses of the mechanism of the sap flow i
N trees
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Abstract Water transportation in plants has been an important issue in plant ecophysiology. Th

e most popular theory of the mechanism about sap flow in trees is cohesion-tension (CT) theor

y. However, it is difficult to explain how negative pressure of several MPa can exist and the contin
uity of water can maintain in those vulnerable vessels. Moreover, the existence of embolismisals
o achallenge to the traditional CT theory. The tension measured by xylem pressure probe was fa
r lower than the value predicted by the CT theory since the 1990s. Therefore, in thisfield, many r
esearchers have carried out further and more comprehensive studies. In our review paper, the hy
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pothesis of the CT theory and its scientific controversies were introduced. Several hot topicsin thi
sfield were summarized, which included: (1) xylem embolism and its refilling mechanism; (2) disac
cord values of xylem tensions between two methods measured by xylem pressure probe and pres
sure chamber and the possible reasons; (3) compensating pressure theory put forward by Cann
y; (4) inter-surface tensions, capillary forces in water transportation, turgor pressure in parenchym
acells, xylem osmotic pressure, as well as reverse transpiration in sap flows; (5) Aquaporinsin th
e cytoplasm membrane of the parenchyma cell in phloem and the companion cells of vesselsin xyl
em. These topics play important roles in the explanation of water transportation mechanismin pla
ntsand lead the research in thisfield to amolecular level.
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