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Abstract

Leaves are very sensitive to the response of the external environment. Leaf water potential can be
used to reflect the water status of plants and quantify the degree of water stress in plants. The pres-
sure chamber method is currently the most widely used method for measuring leaf water potential.
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However, with the deepening of plant hydraulics research, its shortcomings such as time-consum-
ing, difficult to carry, destructive sampling, and inability to continuously measure for a long time
have become increasingly prominent. To this end, we described a new technology for evaluating
leaf water potential —PSY1 leaf water potential meter. Compared with traditional methods, this
method has the advantages of less damage to plants, simple equipment, easy operation, and long-
term automatic measurement. These characteristics make PSY1 leaf water potential meter have
broad application prospects in plant hydraulics research. This paper focuses on the operation spec-
ification of PSY1 leaf water potential meter to determine the leaf water potential of plants, so as to
ensure the accuracy and reliability of the data.
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1. BAIHI7K 5T

FEMMIRE KRS, Korisi R o RCREEE pUEtEE, & BRSCIBGE Y M IR IUK 7y,
I R AERIRE ST o R AR NK S A ARSI B AL, 7RAB R 30~80% 17K 7r s f P 71 [1]. 28
1M, R TS, B KA W BRI ZE AN T i BT 51 R B 7K 55 AR
R K F A2 AT BRI S, BEE T R AL AW, 2 51 At i R BURS 8 R A pe 28
MGG R 2B, Ty E YL [2]-[4].

T-F IR SSAE A L T AL 0B U 3 AL K T SR I AR LR 51- (8] K J1 R RS2 4 T 5 R R I K
ARG R A RIAL, B R R BERUK AT B ARSI EE ), IR S EUE YR KSE
TI[5]. ARG AR -5k A 8, AR A A K ) AR RS =, s R K AR T IR, &
KL S /K B 2R [5] [9]« Z& BB LA TR B8 7 I B S LT RE AR 2 ) s 5 BB 2% 51 R ke 28
BELAS S T AR 731856 10] o AT BB IR AC 5T e ZE UM A2 I 1B 7K 0 2R 0 1A 2 SRS o R A AR ZE 47T
PELEIA ) 22 AR K, 2 R AR S5 46 440 0 22 S 1R AR 11 o BROR ISR AE A KK B I A o R 06 3 3 3 5 1Y)
A, HETARBE S E A AR Q20T iR AR KA. Bk, ARFERETTE
A B A AR D i 52 W PR ) — ANl S B AR [12] 0 A RIS 5 (1 57 — A L K 7 w2 B LR - Bk
UG T 5 ALK SR N B, MR AR S S R ML) S A FL R A 2 [5] [6].
JeE AR FIHFER) CO, MRS /E F 5 2% (7K 70 0 5 ZEIE L - 7 SR AL, 383 5S¢ PR A Lo 28 s 4 A
PRI PR o PRI B A ZE TR A S AL 5 7K 0 R IR AR LR B DDA R [5] (7] [8] [13]

FET- TR VAL DIRAMIR, B X ARBRI, SFLLIORH[14]. S BUALIR A KK S
RS HT K FE T BRI R I K S50 T B Ao AR AR 1, I HK MR 2 18] A 22 {8 (B 22 AT B BE o A
FEHRATII BRI IO A TG [ 14] .

2. KB RESEX SNEEA R
2.1. EMIKBRESEY
R R T 7 S e 238 35 K4 0 8 R B A R A I VR . 4K AR S R Rk A
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AR EAC, M IR AE, BEE R EAR[15]. BRI e 4e £ B R B K TR R K 70 T B
HORAEF, XA MR R RS R I TE R, SR A AR A A T B 1K AR
2 S (PTLP), AN /K 43 W 3600w S () 3 B4 B e 52 (R 7. Bartlett 28 A[16]1%f 35k B 72 MFFTHI 317
ANYIFIE) meta AT RE, WTLP 54 W0mEvE P A AR M) BEVR 18] (7K 20 W R B E A AR SR A e bk, R B
PTLP FLA T+ R S RE J1, WPTLP B SRz PP e (e K 4 50 iy 2k LIk, 68 4 Fr it K i
] K oA Gl R RS IL T, DURIEE TR T AK . I HZ2 3K Bhans, Y er bh@nt
BRI T (RBE )RS WTLP [17]. MR V235 35 (P0) & e At 1 S K B A B Ay, i
MLV IR FE B RS HVBIE S, RWUK RIS AT RE 1. BFALR w0 & YTLP MR EIKSF K. 1M
B AR (emean) ST S 1R 7 TV ELEEAE L, (BT LAZERE WTLP (AR & /K B (RWCTLP), B 1E4H
R, FRARAMRYE 77 MU & S E B F o I K 252 Bk 2 /K GEL i S LR AT 28 18 1 ) ATk
S HENI (ALK A% R g BB )4, Yo B AR A I OB AR E . R, AKAERIA—AH
was, M= Al Dl et =, ME AN b D sh M2 ph 38 18]. Sack 55 A[19]#kiE 1 i /K %%
LKA SRR A R, TEKSFREMFET, REDFH F oK 54 558 5 5 K25 2 0] 1) 1E AR
KRR

2.2. EIKBNERARRIH

IS S T KAESS RS T B B H e AR AR Sl o T . KX TR ER
HE, EEEGWE YRR RS an R iR s, AR E AU EE R . REIE B
FOTAeas RAEREA TR KR RILFELMAE MWL RKE . LB~ &R, SRtk E
YA S B gL, A SRS, 255 B A R A SEI PR
Rt (EAE G TIN5 2RI BOR BRI R AT RO R, S 3y, Hit TR HERRE, A
B AR B AN MR AE[20]. AHLEZTR, PSYT AU /K35 1H(PSY 1 Psychrometen)fF o —FgE 4L, ARmK
SRR SR N K 34 B2, & 1T T DI A R /K 55 e it K 70 B R AR [21] 0 e B RS I 2 T BR AT
BRIGEMIZE 5%, AR BB FEAUK A8 S BB, SRELE(RE 10 2 BiTERE YIRS, BT FORIPEAG FEA)
KPS TRAE T —FhtEs AT Rk, BAT B3 AR R PEAE . PSY1 BLI oK 35t A i (8]
Fe 5B T LA AR B (0 SFMILx NI SEMI YRR T 45 5, F T4 sl 3 - ) - KSR,
T S S PR AR AN M A2 2 R G PR (BN A4, DA R A 2 R A D RE I K S BE R [22] - il A= A A0 T
Wi 5 R AR e A RIS o 4B 00 ZBUH) P AT T RO AR 2R B /K S AE AR A R 1A 3 i LA s ERAEL D AN 52 58 K P B
PRIt SR B K 7 DRSS T R ) AR B AR R R L

3.PSY1 M RKBEHHRNEFRBS S5
3.1. PSY1 BMH Kkt ay i hz R 3E

TR SR BP0 - B A B AR R, AT BRSSO N . ENE RS, —
AP A, T ISR SR IR L, 100 53— U s i A 2 G . UE R, AR v
RN B =, SEUKZE SRR RS, BEE KA B R B = 23], h T EY 4N
S B SAFEA F RK A SUE S, Ky T8 BN SR E R E S 3, 38U B Tk
AEERNZN. SRS BSOS BOA R, R PSY T R KA rhR BRI
IR, At mT AT tH AR K 35 (2410 £5 BRI, PSYT ZUM 7K S5 3 e A i = R A ol
(2258, R BERE FE MUK Z8 S HUR BR A € K35, AW TIPSR 2RSSR A 7 — M sy
HWEB T,
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3.2. PSY1 M Rk #iHr0 EM Rk B 5%

f#H PSY1 AU FoK A THI e K 500, FEH 600 HIWPAURETT B A 3£, FHZAKERDE
FRMEWEE, BT, AR S E RGN, PSYT B F /K (S A e A8 i LLA) P B 11 A
%=, D RAREER it v 5 PSY 1 B o /K ik il AR, PSY 1 B Fr /K 380t it 22 R A 32 %
B, JFHEMN B RES, @S, RIEREEREEME, Ert ) A4V B SRRk, DURPAR
AR GERI[25]. H/K AR IS (0~2 MPa), PSY1 B Fr /K A H KB 45 S T fe AR, [RIt, JFEAT
i, FHE 7SI I K3, DU EE PSY T B K At IE R 223525, F S ey, 40
2~60 min W E—XKEYIKHE, FEAEH PSY1 Bt K ARG 10 min @ )8 — XK, PSY]
AU K Kk #7152 R IE[26][27]. PSY 1 AU Fryk #H 5 B N AE 10 min J5E — M A K
B, AEINE S s, SAFRE 10s, BETEEERE, KA EIR 28],

4. PSY1 B MHFKk#EHE M RIS
4.1. PSY1 BIM Rk &S F T E R R B

ETF2HFHBAERE S, Kotk SEE TR, SSBRICHIFRE S FAEr. K
& G AR ARV AN TR AN TR e 2% R TR AR, 252 3™ 5 17K 43 B, 7K 3 5 0 S TR T B
[29]. [RAZK A 1 Jeilid MR R ER IS 3l , 4R it 4 R0 i B AR R, IR, AR5 i85t <
LY HEI 2 bk Bk, TR, Ko S 0 T B2 B KR 55 7K % (Hydraulic Conduc-
tivity of Xylem, Kx)FIA 5 7 F:7K # (Hydraulic Conductivity of Outside-Xylem, Kox)J:[F/ 35, H A
JRERAME K o3 A A ARG I I e R 21| 4R AR AR N A 2R 4300 LAY A FE 015 T
Hg 7K o3 T 6 1) AR JET BRI JOOAR J 0 PR A 26, T X S 48 SR A1 ST L T /2 431 47 (X-Ray Micro-Computed
Tomography) i /8 7E 4% & 2 o B L3RRS 52T, AT B A K 70 e 55 M vT LLER 3 A o3 35 4052 7k 1 A 5%
Wi, XK 2 R AR FERIK S I S T, DRI A A R AN A 4 T A () A K s )
FILAH[30]. H AT — AR F T ) 6 22 AT MLAL(Optical Vulnerability, OV)#i AR [26], 7 Fidsk /K40 i
I b ik R R ZE T R IR IRI[26] 63X F ¥R BT LUK SR s R I 7K A I8 56 B S0 RS I R KR
FAR ZE (T OB R EER, HEIR T R K 2R i R ALK PR AR R R AE[26] [31]. BT ST R M AE TR A e
¥ 28T R I B AS 57K oA R AR I R B IR AR B 1 — 3k

ATDMEE R PSY 1T ZYI Fy /K A1 5 6 2 rT AR AL Hp B SERE K 3 . R UCREE ST v, SRR K
2 RNV S, Bk PSY D B K3 B e AR FE T A 167 B (10~20 em),
£E0E 10 min BN — o ok, FEEE 3 R, HEM N BeBUKEEREM S EIE 12 hy. B TREN
FGORTERFLIKIH(Gs < 5 pmol-m s ) 5 FFAA T, BRI\ 48 i o s P (RO AT v A A2 CATERE A2 4 P 7
AIKIABREE[27]. BT HEY)RIESIIAEE R, W Z&MBERRSS, TSEI0 R Bk & A K B A
REE—3, BRI )5 I 2~3 ki gk B, A B R EB pom oK A DA R [ B, 5 PSY1 &Y
MR KB IAS K 35 22 4E+£0.5 MPa AP, RUIEERRAED 17K B2 0 [32] DRk KB AR R
FEIIN 8] o 55 J5 R FH 5 AR %o 5O AL S5 I TR R /K 3426 R AT LA [33]
4.2. PSY1 M /KK HEhZASME PRI A

TP R K350 H 328 A I R 7K 4318 Hi 5 3 e B2 (A% O Fa b, OB RO BN BLFE RS AL
TN B RBEE Bk - KA R . AE G0 F7 SRR AP SR 5 B ) B 1) R PR, A DA 4 7K 34 1 3
gy, 1 PSY1 BFIBER TH(Psychrometer) S A& R MIIR 14 J5U A7 M I 45 v i 8] 23 B3 (T 42 10 70 8H/0K), IE
BONRRENT KA H B AR5 TA.
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5. REERE
5.1, mgE

« INEHA

PSY1 AUt Fy /K $5 i T 28 UR 22 R B, 3 TR BRIR R B TH SRR 3, BRI S A BAE = i

1. ARBIAYE S TR B AR, WS AL I oK 35, A ok Gt 2 75 12 R DT B 2% 51
KIS B AR 2E IR 2 -

2. EIE A HREG ZSHES: PSY1 BM Kt SRt SR R, AT R -
) - KAELLAAR(SPAC) /K SABE FE AL

3. PRAEAGER(E SR 2] @ = AURHE(0. —2.5. —5.0 MPa NaCl )5 2L AMA S G A s H AR
PSY1 AUt Fy /K A TRl i R 22 25 7E+0.03 MPa APY, R E 3T T HE I mT Sk

5.2. RE

R PSY1 Bt K8 R I R E R, H iz BRI 75 S LA R BRSO 40 e S FH 53¢«

1. WM SRR T 24T PSY1 AUt o /K RSk EAR (2 3 mm) 473 R 1] AE Ak X 7K 34 (n B 24
MREAR & - LIS R .

2. ZEREXRE: PSY1 Bt KA T 565 T R (OV) I & SRR AR kR 2E T i
KB TR, ARt 45 G X SHE R 5 RA R R EREOR, AT /K 53 1 5 1 B 25 e ik

3 hRHEAL 5 A ERA N PR 2%« 4T PSY 1 AL Fr /K A vt IAURE 10 22 5 3 B30 it 0 80 v e e A2
[E] oA ) 2 B2 2 W 25 (IPPN) IEHESN B T 45— HE VML, FF A 4 BROK 34 5080 122

4. HEERE S AT BRI (SR SR TR R EE R S W B R R, R
TiF B MR R (AN 58 0 U 2 A LA A B A3 B 2R G (R R PR B i FRLR ) o R R A

SE
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