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Abstract. Water is the key factor affecting plant growth in the arid and semiarid regions. Facing the shortage of water
resources and drought stress, traditional agricultural production method must be turned to higher efficient water-saving
agricultural method, which can reduce the contradiction of agricultural water supply and demand, realize sustainable
utilization of water resources and agricultural development. The use and regulation of soil water are based on soil-plant-
atmosphere continuum (SPAC) in field and plants are the center in the SPAC system, water transport and regulation in
plants is the focus and hot topic subject in this respect. This paper summarized the research advances on the process of
water transport and regulation in plant, mainly about stomata effect, the regulation mechanism of plant water capacitance,
osmotic regulation, aquaporin, storage, cavitation and embolism. Many references about plant water transport are analyzed
to conclude that stomata plays the important role in regulating the process of water loss in plants, and it is a valve to control
water loss from leaves when subjected to different soil and environmental factors. Stomatal regulation in plants is the result
of combined effect of chemical and hydraulic signals. Water capacity is an important parameter that reflects water dynamic
property of water transport in SPAC system and it plays an important role in regulating and controlling plant water storage
and release ability anytime. The regulation of water capacity is a security mechanism of plant adaptation to environment with

plants take up, transport and lose water when environmental factors change rapidly, water capacity prevents water loss in the
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xylem immediately, but is only the process of reduced water potential, thus water capacity improves plant resistance
embolization ability. Accumulation of compound substances in plants have a important role in the osmoregulation process,
and the accumulated osmoregulation substances in plants can scavenge oxidative radicals, improve permeability potential
and enzymatic activity and balance excessive ions etc, which is beneficial for the osmotic regulation. The aquaporins could
improve water transport across the membrane, enhance cell membrane for water permeability, regulate the cell penetration
potential , increase transmembrane flow rate and hydraulic conductivity. Regulation mechanism of aquaporins is that it
changes the membrane of molecule protein and the activity and synthetic rate of molecule protein and then regulates the
transmembrane water flow. For example, drought lead to lower activity of aquaporins in root cells, so aquaporins is
beneficial to limit soil water loss under drought and increase the drought-resistance ability. The resistance of water storage,
water capacity and volume determine the regulation ability of water storage in every part of plant. The decreased resistance
of water storage and increased water capacity and the volume improve regulation ability of water storage. When plants suffer
from water stress, water tension of xylem gradually increases. And air goes into the conduit by conduit wall, and forms
cavitation and embolism with the increase of cavitation, which decreases hydraulic conductivity when the tension is over a
certain value. Thus, studying the regulating ability of optimal water balance not only can improve water transport theory in
SPAC, but also can better understand plant adaptation mechanism to the environment and high water use efficiency and the
regulation effect of water-saving, which provides scientific basis for alternate partial root-zone irrigation and biological water-

saving technology.
Key Words: plant water transportation; the regulation mechanism; soil-plant-atmosphere continuum ( SPAC)
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HIRABEGE , BB T B 7K 532 5 6 40 i 1E 7 A A AR 5 S A VE A, K FLER 1 nT DABE BRI A8 Bk
SyEEIE KA BE [ PR TR P e A MR TN B S 2 R R A I L 38 2 1 0o 4
I AE TR R AR

IRFLER A IR HIL 43 S WA . i i W 1 K LA s Mok i T LR . anm R Ak e — A E B
P FBE, 24 o-TIP 7E AR TUE B REAN Ik 7R 2R P R AL e, HoKom B ie pE R e 1—1. 5 £, R
T 3 AR R T KL AR A R R R T SRR 0T o, A 3 e A K S R S SRRt S B A R

FEI 7K G T B 2 PR B8 1) AR AT AR 4k , 7K A3 FE AR 28 P9 19 3 3 mT 3 e KL 3 R A0 8 S, AR R 454 1) A
ARSI () R /) S T A P S 40 B Rl ) K R A0 T S 0 AR A ) 3 g 1 DR O, K
TE R M AETR Ui B L K 15 S A8k
1.3.5 fHYB KT

W AEAR ARSI A7 A AR N B 7K 43, XK 3 BB S A LR, A B T s A bt T 2 Wi 5e ) &
XA TRV PRBE A5 I AE 11 AEAAR K 28 ARURIIN A7 7K BEL O D R T 4535087 ] I A7 AR X 845 BE g, K2
B AARFRBE R AN A7 K BT BRI B T8 s A K R B T

4 T AR R A BT KAEZE RS T T A ST BN 12% R 5] 25% 7, Waring 2578 AN
TG 22 (Pinus sylvestris) 78B4 7K Rk A F M ICAF KA b5 30% —50% , Schlze 55 & fl =42 H
ZEE BT A 24% 1 14% K BT I0AEK . SBBRIIAE ! (5T & B, VDI I 7K 43 (43 BT ek A AR R )2
20 L1 v TR, A ATV RETBOK 4 R 114 v s SRy EL T %) A0 LIS BT K it A7 R T B0 g s e R I &
REATE , RS L 0] )2 00 R 5 A Wyl o 3R ET R R DB A5 5 2 7K o3 0 5 M ) s 48, A e v —
SERA IS ) A 1B 1 AT (D RE . e IR A O S IRAE TR0 E K A E TR bR A% S AT DA K A 18] 4 R X 3
e S KR/NFZR T, F1(38.5% ) >FH(18.8% ) >Ki 4 (17.8% ) KM (12.0% ) >HSZ(6. 7% ) > Fr (3. 4% )
SYIHR (2.9% ), FEFIR W AFK A 7816 FISE MR I, R 7 (23% ) > 17 (14% ) >HF (7% ) o #5HR IX A8
THEE RS, E 7K P R 22 2 A5 IR AL )58 93 7K 53 i B AR E AR 28 v A2 2R I K R 49 BB 0 A RRR ABIFSY
1.3.6 YRS R ZE I Y

FEI3Z K A3 T8 (R 520, AR s /K R i 0 iR i b O, XY ik ) i — g IR 28 R S REE A S48,
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TR, BB SRR I, WJEE e 28 | B ASHAR W (R N B 7K O34 S BRI AR S AR A B 7 K 34
55 K 5 5 0 56 ZR 3 B 55 1 i 2 1 W AR B AT IR B, 527K 53 b3 A MR JR ) AR S s e
FEFEAEYI R A K A% T2 B 5 R AL IR 5 1 B R B e ], 30 R 40 i 4% 2 U 43 K i BEL
T3 B by e AR ARG (R,) > 2K BB TS (R,) 2390 i koK BB T (R) B9 HL D 62. 28% Fi
37.72% , AR RRE T (R, ) SOUBCR LR KGR TT (R,,,,,, ) i RGPS 19.9% F1 17.829% 1, WT UL,
SHRAA G, 62 BN K BE 3 A AR A A K 23 R PR TR 28 50 s ) 2K I BEL ) AN RE W AL S )2 78 2
IKATTHAEIE S DA TR/ ORI 2819 2R, ALY MK S TE FEARRE 2 K G5 28 R AR 3R — 25T — )
B AR — | 38 e L IR B AL i 2 S SPAC R Gk 71 i 55 e 4 ) PR R T ABL A 1) 7K
URBH 3 SRR FEAR 28 B ) FE BB, OB 1L 1 57 RE ) F06F PR3 4038 L i
2 HFRERE

YHEP AL T RIS N R S AL B R DI 1A 4 S AL AR ALK 3 ) DR A, T AR R e
IRBIRE AR X L SEARIBOK 73, 8 AL KA B8 JRALEE 1 K ORI 28 45 7 18T BB I8 35 2 45 A4 1A
PR A A S B K P TS AR B IR S AL ARSI, N 22 3 T Bt K 432 R RO AR ) Y 7%
JETBCR B AU BRI AE T AR W35 /K A AE S, gl e U0 o B AR 20 0 7K I e A5 i A A\ el A )
A PRI, (A AE W B PR AR 2 AL TR IR, 77 D T AN W 5 22 A7 P B w8, DT 328 38035 /K B8 g W A
ROR A S P P 3 AR SRR HE AN ] 5 WA PR S B9 491, AT LA SR 4l i Dl g e
PR RITTE 2 WY , F2 1 1 AR SR R W 5 3 e 8 7K 0 L AR 2R 74 20 ok I 25 A 488 R 7K 20 M AR
| W IR 7K A S 0 B 7K 43R 8038 14 i s R0 PR35 1003 7 Lo 79 B AR G i g e, e id &
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PR PR 2 5 AT S 1
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AT E— 57

(3) AW AERAE SR AN IR AR PR T A5 RO 1) e 2 e i ) i A v R B AR SR 15— B0
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BUHL 7T 0L AR K 3 G AL B TR BRI SE AN B T B A BT A0 9 2 0~ R i L D S K B R
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