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Abstract

The osmotic absorbent energy of root system and mesophyll cells converts water potential differ-
ence into the driving force of water operation, which is called osmotic pump. The combined force
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formed by the synergy of the two osmotic pumps transports soil moisture to the top of the plant.
According to the double osmotic pump cooperative transportation principle, water transportation
in plant can be carried out in two states: continuous water column and discontinuous water col-
umn. When the root’s water absorption rate is greater than the transpiration water losing rate, the
xylem is in the state of positive pressure and the water column is continuous. The water operation
mode is mainly driven by the positive pressure generated by the root system and is pushed up-
ward as a whole. When the transpiration water losing rate is greater than the root’s water absorp-
tion rate, the xylem is in the state of negative pressure, and the water column is discontinuous.
The discontinuous water column is transported in a stepped lifting manner, which neither relies
on continuous water column nor requires huge negative pressure. The holes made by negative
pressure divided the water column into several sections, and the capillary force and gravity bal-
ance generated by the concave surface at the top of each section keep the water in the xylem not to
move down due to gravity, which becomes an indispensable condition for segmented movement.
The essence of holes is the result of negative pressure created by water deficiency. As long as the
pressure is restored, the holes are eliminated. The existence of holes does not prevent water
transport, but allows it to move in a different way.
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Figure 1. Sketches of transportation collaboration in double osmotic pump
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U RAEAR R ANZIERAF I LEAE Wy, S8 LK 38 S @K E AR R Waoe Vi AIRARIKIE
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BRI AR IERAAE 1o TR 4 Uk 2% 2 RRE:2I 1 H) (Tyree et al., 1986; Holbrook
etal., 2001), Jir LAA AR 6 5 2 AR AR BRI ROK I 28 i —

ARBTEIE ) P, AR TR sk, (HRER — R R e S Em K -r4,
AR RN BRI KB 22T, RARBUKIFEIE. B ie 2 s im AR, ABER I IE 77— Be At
0.2 Mpa. AJiHSE S PR, 53K 2 AR S Z B8R, 8 AT HRAR A Rk, BUAIES
ThmKS, UK BRI S, X (R 20 A 2 R K e Ji B — B0

7RI A U N R AR b SIS R, AN B AR 4 3K Gy, DR ZR A 1A B S 4 O A 52
J2 200 X A5 P8 A RO T A A R P, R4 0 s R REE s 1 e T S R e 7 A RS e
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M I T8 IR, 78 1 AR /K il el I P AR R TSR S, ARSI /K b 17 (B BRI
AREK ISR, B CLZRIE tho 2> AR SRR A2 B S5 FEAR[S] - Ik e o TRl ) - P4 L ER R B0 AR AR LI
HOARRE RO SR, EL I PR A P K- AR K b 0 LB B T kAT /. BRIV R A& 730, A g
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IR AE R KA IS i R P SRV K B — N R, PR TGRS IS R AR R RS,
KRR & H AT 2 RAFAE R Al N sz, R 4K AN R D Ee B rr DUA R L+ Mpa BLE, {H2K
JR R R A A S R BA LA, T IS — WA, AR ) BRAR B K S5 B R
BT KR AR 2 DN O R R, BEE R TP BRG, UV S HILE IR R R
JR[6], TEKZNIEIEN HHE— @ A, A K IER 1 — B AN I ) 75 2 N IR X JLBg i, 24 0 B%
£ £1-0.04 Mpa B2 F SR H, KL, @BMAEERE . BR LK TEEAR R 2
W JE AR REESE, (R A TR P R H — & MR R T R . 2 RS 1R B8R
JIHARAR S, e e AR N B R (7], T AN T BEREAN A0 1E R B 25 74 227 B (Zimmermann
and Brown, 1971; Kramer, 1983). AFHE KR, FEIER RIBE AR = A 1 1E HRHETH 2885 7= 48
(5 o AT 7 s AR, 2o /D AR £ o 2 R AR AR i, 25 R e b A 4 2k (Sobrado
etal., 1992; Edwards et al., 1994). B AT A FIARWIAR AL, 22 7= A FTE B . K/NRIE B 2 AS
AT . LA 1, ZSREIRE FER KBRS, MR S 29I K, i AR e
A R BRI 8], it LSRR SRR A T B I R R A, ANE BEE R T S X E R R R
ARIFEBI A, A A ) LRAR G SRl B L 2% X BEARRR 23 /R R AR IR BRI B LA, BETE B AR T &
NRETE AT G RINLH], 5HEFRBEIS R A MR WS NI B S R A TSk S
HENFE B, B S N ECHE T R 70 25 TR FL SR ek 2 A 1] 8 (Steu-dle, 2001; Tyree &
Zimmermann, 2002). FRIFSFLIIGEH, IEEEHH T KD FEBSALRE LB 5 1, (HAERS T8
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22 AT S0%H) K 2 AR (Kramer, 1983) o 24K it 8 J B I I, 58 MVES M A A g 4 A Al 3 A FREZ 19
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P g ML B 53RN B X 7, AR ZENAZE SONAM AN R B . 2 it 5 1
FEGUSAE TR 8 B W R AR 28, BB BB AN GRI 05 LR, (HANR 2R — BB IR
I ACEIE A, D 2 7™ E ARG /K 3 iz e, T ELSEAEAY) 1 B AR HE FEHE B 1A Oh BRI IR AR B, X A
R0 R R BESOK ™ EOALA M R B A A 2 A AT REH DL, X G 2R E . 2Rk
A JE F AWK 73 14614 (Wagner et al., 2000), {E e ZE ) 2 ™ B FHLAS K 70 (0 1R H 84T B DU AR
REZE XN A, A RESE A A Tk a3 O 28 1 IR A AR RE

4. KREREBK S 53 BB B SRR

AIBRE TARTE N AEAES T DR — M. FSTUEH, ARBEE KA E SRS T K
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HESRIL R M2 SE, WAL LA ) BF, FEWN R MEIE AR I AT RER) . BWK A 5 ik
£ 30 Mpa, FA KFERI BT oK 58 8 vk B LR I = 02—, IXFh s B AL A iR K AR B T, TR
Zia, R BIREA LB ], RAA TR E L+ sh R AN o BrBL, LK
K f TR ZE M 1 1) A s 2 HME DARSCZ )
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A, RGN HE SRR ) 5@ EE AR 9GP NE, ESKME E T,
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HE N AR L AA TR 2 0.01 Mpa/m, [ JJoRSCHE, X2 /K73 Be s S B o Bede sl i) — A B AT i
Mt A JIBREEAEAERS, B BoKEE, ERRT DU 80 RE SRS T R, TR B — .
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JEHL ) e o %A RE I K 2> 2R EIERT WICAE K 3 [10], AL S AVE I K A TR A
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Al WAL R R A S M PR A AT, A RIER T, B SRR, B LR L 5
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AR B AR AT e, ZAMIRET, ATHH AR U SO R GEI$]-0.08 Mpa, X543 % 5
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(Smith, 1994; Canny, 1995; Zimmer-mann et al., 2004). WHR/KEANELF HEFBKEEEE N EHAGWE
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PR, FEREM A LAUEA RS I S O IR T 1 R K — R — ) 3R, SR, RS IRAEA
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