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A& Fgab, g 20

(L PHIRAAMBIE A B L I R I 5 SO R T RS %, Pitgne 7121005 2. REBABOKFIFRK L ARRTERT, By
% 712100)

OB FEFRPUEE IEARUKIEE . AEE AR YA R O E F, HIE B TR E ) 2EE R
TEAE SRR SO S LA A s o U R R B o A, AR SR BAR T2 T i adkadss, We T 2 A e (3t
JRIX B4+ g 7 B XLLEE ) T 4 MY (K5 Glycine max L., 7] H2% Helianthus annuus L., E 15 Medicago sativa L.
5 Leymus chinensis ( Trin. ) Tzvel ) HIHMZEE RESM SR SEHOT HHOK S S S m N R, BT T4
TAEY ARSI SH i 1 R K o T IR B 5255 REU G R . 85 R R : (1) HIEFb AR Y 50 5 2585 28K,
SN TE K A ZEFE I I (04 K e, 4 FIRIYIFE #4002 R 80000 0.083 em’em™ (1] H 2% ) >0.081 cm’™em™ (K
) >0.072 cm*em® (EH) >0.060 cm®em® (H g ), {ELLHE T AYZEES R EGEPLN 0.188 cm™em ™ ([ H % ) >0.180 cm®cm
(K >0.174 em’em™ (FFE) >0.172 em’em ™ (E15 ). 4 FMFELIHE FIEEE RBUO R TEA +, HAYPUR T,
HEEE ZBOEAL. (2) FIH =R BRI TL T B 2R b0 1 R K5y N IR B 5 258 2B 8 — 30k, Bk, EER
Bl BT R ARSI S RO T IR A
KB FEEREG URISEG Ky, A HIERTHL BT
HESZES: 87282 XEfERER: A

Determination of Wilting Coefficient by Using the Plant Gas Exchange
Parameters

ZHOU Gu', LI Yangyang" %, FAN Jun'?

(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Northwest A & F University, Yangling, Shaanxi 712100,
China; 2. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100,
China)

Abstract: Objective The wilt coefficient is a key factor in determining the effective soil water range, reserves and availability
to plants. However, the existing wilting coefficient based on plant morphological changes has the disadvantages of unclear
physiological significance and is difficult to determine in the field. =~ Method  To this end, in this study a pot experiment under

dry-down drought was used to determine the wilting coefficients of 4 plant seedlings (Glycine max L., Helianthus annuus L.,

* ERHRBH#EISTH (41977016 ) %2 Bh Supported by the National Natural Science Foundation of China ( No. 41977016 )

+ W IRAE# Corresponding author, E-mail: fanjun@ms.iswc.ac.cn
EFRIA: A A (1997—), 2o, WA, SR, FER 23K E5h . E-mail: 15328728008@163.com
Wk H . 2021-10-14; WEMEEOR H I 2022-01-13; 45 % H I (www.cnkinet): 2022-04-20

http://pedologica.issas.ac.cn



340 Ji AR5 AR RSB S M e 22 75 R Tk 777

Medicago sativa L., and Leymus chinensis (Trin.) Tzvel) grown under two soil textures (loessial soil in the Loess Plateau and red
soil in the southern hilly area). We evaluated the dynamic response of leaf gas exchange parameters to changes in soil moisture
content, the relationship between the lower threshold of soil moisture determined based on plant gas exchange parameters, and the
wilting coefficient. ~ Result  The results showed that: (1) Soil texture and plant drought resistance significantly affected the
wilting coefficient of plants and the corresponding soil water potential at permanent wilting. The wilting coefficients of all four
plants were greater on the red soil than on loessial soil. Importantly, the stronger the drought resistance of a plant, the lower its
wilting coefficient. The wilting coefficients of the four plants under loessial soil were 0.083 cm®-cm ™ (Helianthus annuus L.)>
0.081 cm*-em™ (Glycine max L.)> 0.072 cm*-ecm™ (Leymus chinensis (Trin.) Tzvel) > 0.060 cm®-cm™ (Medicago sativa L.). Also,
the wilting coefficients under red soil were 0.188 cm3-cm’3(Helianthus annuus L.)> 0.180 em’-cm (Glycine max L.)> 0.174
em’em™ (Leymus chinensis (Trin.) Tzvel) > 0.172 em’em™ (Medicago sativa L.). (2) The soil moisture lower threshold

determined by using a cubic function to simulate the change of stomatal conductance was highly consistent with the measured

wilting coefficient. ~ Conclusion

parameters.

Thus, the wilting coefficient could be estimated indirectly based on plant gas exchange

Key words: Wilting coefficient; Gas exchange parameters; Soil moisture; Dynamic response; Soil texture; Drought resistance of

plants
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AR PP REIRR Y, HZEE R 7E
fbo M TR REE =AM, el
b I R4 2 R AR R IR RS T —
AL ]

EEZPONE T, HYZEBREFZERAM
TEAAEAAG T, WAL AR LB X6 A8 4 - T ARTE B0 o,

(ECHEAS 5T oy o 505 18] ) e i WS, PR LA IE
&P A RS B AL I A7 7E— s D ', Bz
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1.1 HREHR

W T 2020 4F 8 H—11 H7E# + & 5+
Tl 5 B [ S e g s (BRPE A R T A
X )(34°17'N, 108°04'E, ¥4k 400 m ) ikInigi 7.
ZHE BRI B KR AR X, AR HIREK
i 635 mm, T 79 H, BAKEFT ALY,
AEPZE K 1 440 mm, AEHIRR 12.9C, ST R,
IR ZE VX 11.5°C, RS 169~200 d.
1.2 Rk 5iEit

IRE R AR AR T 5, IRIETE 2 FioAIA]
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Ryt A X R LR R X A - (i
+IEH B 1, Loessi-Oethic Primosols ) Flrd /i
B X 2148 ({2 & W2 iE & 2k 1, Hapli-Udic Ferrosols ),
PR IRV E B A (R 1 AR 2, 1),

I 4 MEAREY), 0l K5 (Glycine max
L. ). [1] H 2% ( Helianthus annuus L. )., F 15 ( Medicago
sativa L. ) FIZE 5 ( Leymus chinensis (Trin. ) Tzvel. ),
$g ANbE: (1) WA LFRT (LG), (2) ¥
g A HZE (LH), (3) 48 LA 15 (LM ),
(4) 84 LA FERI(LL ), (5)ZDEMAE R TZ(RG ),
(6 )ZIIFERMA I H 25( RH ), (7 )ZL3ERME H 75(RM ),
(8) ZIEMAEF R (RL). B MAEHES 5 W, &
HErE SR S . KT IEAE 2 mm AOGH . FREAE T

(3.0 kg) AYEEL s E 5N SE IR, %%
AR 150 mm, HAA N 160 mm AR LK (PVC)
TR 2k e SRRt ik - N SRy 0.32 gkg
P,Os &M 0.94 gkg ™', KO &80 030 gkg ' 240
J5, VEEEFOROKE LA, §E 1~2d )5, #FLE
w4 FMEY), JFEE SR OREEN® LK 25k,
EHL 2 AR ER ERGAE HEE 6 Bk, BTEM
FERRRE 15 BRO A KRS 1R U H AR —3
Y VE AR . TEAEY) ARSI S0 St i ORI
KA SR G e R (3K A4 i A H () 5 K St 7
80%~100% ), 40 NZR5ERBENEN, BT A 24
S peae U ST LARipy 0N v R =7/ R R N
SHIF IR, AR K

#z1 EMERTIENEERLER
Table 1 Basic physicochemical properties of the two studied soils
B wE MALWE ‘ ‘ kR SR BT
3L Soil ks Fkr BhoL
Bulk density Soil total Water-holding pH  Total nitrogen Soil organic
type Sand/%  Silt/% Clay/%
/ (gem™) porosity/% capacity/ ( g'kg") / (gkg') matter/ (gkg™")
w4 1.48 44.00 52.50 35.79 11.71 21.88 8.30 0.49 7.89
ARY 1.35 49.06 14.90 46.60 38.50 28.81 5.75 0.99 8.29

T RO A1 AR FH SR SCEOERLEE AL ( MS2000 ) %€ . Note: Soil particle composition is measured by Malvern laser particle

size analyzer (MS2000) . DLoessial soil, @Red soil.

*=2

FFht+1EE T van Genuchten BIS £

Table 2 Model parameters of two soils based on van Genuchten water characteristic curve

6/ (emcm™) 6/ (cm*em™)

527 Soil type a m n
#4% 1 Loessial soil 0.000 2 0.308 4 0.002 0 0.255 8 1.343 8
£13% Red soil 0.000 9 0.3517 0.001 1 0.199 3 1.2450

T 0 i B ARBE K 0 AR BUS K i o ESIESERIEEG 7.

m RHEIESE, m=1-1/n, 6, is the retention

volumetric water content; 6 is the saturated volumetric water content; « is the reciprocal of the inlet pressure value; n and m are empirical

fitting parameters, m=1-1/n.

1.3 WEBERFE

1.3 BHoKkEENE s, Xk
70 00—8: 00 RJFHETRF (KEEN 1 g) WA
AT EIFIC R, RAWGFR R T LB (my)
EARRMETR (my). B (my) FEAHCEER T
B RS K3 (soil water content, SWC ). #H
%% 7k & (relative soil water content, Rswe ) FIEFH
& kE (volumetric water content, VWC ), FHX 75

JK ] S8 73 B T ) g K B R K g 19 AR Ak i

e, AET AR LS AT A

SWC _ My —my iy (1)
m
SWC
Rewe = 100% (2)
SWC FC X o
VWC =SWCxBD (3)

http://pedologica.issas.ac.cn



34 JH

AR R SR S S 500 52 25 05 AR B T 12 779

A, FCOMHMFKE, gkg's BD N AT,
g-cm’3o

1.3.2 IR FRAE 4 FI e 7 B AY
(R 7 By ) g sk S (R 1 B ) AHZS A0
10 4 HIEEKES ORI IR NE, B4 3
. Hrp R AL (1600 2, Soil moisture Inc., 2
) #EMEIEE N 0~0.5 MPa, L% 4 A~ Sk
B @ KHFYYL (WP4-T, Decagon Devices, Inc.,
Hopkins, JE[E ) M EE R 0~-60 MPa, L' 6
ABREE, ZALER 0~—10 MPa Fil-10~-60 MPa Ji [
PURERE AR50 + 0.1%F01 + 1% ¥ RETC # 4
van Genuchten &1+ 7K /3 F7AE il 26 S %
BTG o van Genuchten BEELANF

o-6, (1 Y ()
gs _er 1+((Xh)n

m=1-1/n (5)

L, 0 R HEARFIE KR, em’em®; 6, Wil B I
BUE KR, em’em™; 0, Ry 1 A AAR BLU S K &
em*em s h R EHOKW T, em; o, n. m AAES
B FIUHBHUT TR AE-1.5 MPa T P FP 381
Tk, B K A RRIE Bl 2RI B 2R R AL

A T4+ Loessial Soil
® ZI3E Red Soil

D
(=]
T

S
(=
T

W
(=]
T

[
f=)

S
T

+8HEKE S Soil water suction/MPa

0F

" 1 " 1 " 1 " 1 " 1 " 1 " 1 )
0.00 0.05 0.10 0.15 020 025 030 035
AT &7k & Soil volumetric water content/(cm’-cm™)

R N (AR fE 2 Note: The data in the figure

are the average values * standard deviation.

B P HEK o AL il 2

Fig. 1 The water characteristic curve of two soils

1.3.3 MY R AR T AR e I & H
LI-6400X T {E#E 54 %2 4% ( Li-Cor inc., Lincoln,
NE, £H) F&H E4 9: 00—11: 30 B

SRS, A #E P, (pmolm >s™),
ZEBEHEEK T, ( mmolm?s' ), KA G F g
(mol'-m s ) M 4 kMM & C; ( mmol-mol ™)
2R, BEMYER 4~6 K, WMERHZEfGE
FHREE 1000 pmol'm™> s~ , KX CO, ¥ C, N 400 +
20 pL-L™', WE#AN 5 mLomin', HEEREBE 5SS
TRV REAHT . FE B 4n L FNLr gD 4 FhAE YA R
25 FE b e o 7 FE X TR IZ 5, B8 Py, T
g X B Sy N i FE, B ROK T BRI E N
FIRPRIAME S, (P=0, T,=0, g=0).
134 ZE RN oK S Y
PR ARG 2T, R Eer, AR
FEEE (90%~95% ) AT, &id—BRmmWE,
AAERE , R R A kS AR T 5. A
FERME , WA RIZAEY RE KA ZE . L ES
KR A SN 22 7S R R, TR ES AT X Y K
i IboEi 7B AN ) & I LA N (&
0 M A 2 7K & BIE 0K T BRIBIE 5 5200 25 55 3 850k
IXFHe, SRk & BN ZE 5 R BRI AR 505 %
1.4 ¥iEALE

AR IS XA ) i AR B R SR ) max-min
IH—AfbAb 3

Y-Y

R, = min (6)
Yoy v

o, Ry AHXHE R, W AHXTEOEEHER Re,.
FHXSZE R Ry MIXTRILREE Ryss Y WA
KA NI — TP ERE A Vi HIXTEIR
A s Y WIXTEIR AR

1SR 5 e 5 00T - 398 5 70 Ay o 7 R FH £
PEA> B AL R =k ek BT IR, Orgin 9.3 4%
A 2K, R SPSS 24.0 Giitsrbr b sei7 i
R & 725341 (one-way ANOVA ), X5 ( Duncan )
RZHEE (P=0.05) 5301 BAIRRXT .

qg+sx(0-6,),6, <6
BT Ry (0) (7)
q, 6, >0

ZIREAH: Ry(0) = ab+bO* +cO° +d (8)
K, gos. 00 a0 by e d BRI CSEL
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PAAR XS DR 22 HO RO IR AR 2 L 4
2735 R BT LM ZE TS RECZ I 2E 5

5= Mx 100% (9)
L

K, S MELFPRAHXTIRZE, %; L, AHUNZEE R4,
em’em s LR ESMEAE, cm’om .
1.5 #=3E R EEN

B H ¥ 7 # 1% 22 ( root mean square error,
RMSE ). Akaike & 8 #EN| ( Akaike’s information
criterion, AIC) UTBIANFEARITA 43 Be 2tk v B0 =
PR BB A S e S HUE ARG E . RMSE %
P RBOR AT, ALC MRS R RUSA AL T DT 5
BRI EEA 52 2 B, AIC B/ IMBERIASCR BSE T . 1T
N

RMSE = (10)

AIC = nanZn:(RY ~Ry, )2 +2np
i=1

(11)

K, Ry, MBI, Ry NSEUME, n WHEAKL,
np WA K S HCEGE . R EXCEL 2018 1154
RMSE ., AIC 2 H| Wik 7Y vEff )

2 4 R

21 AETERMBMEDHETUNENEZEERY
- M S AR 1 2 R, IR 4
HOREA Y B 25 R B AA e & 22 5 (P<0.05)
(% 3), TR 4 Y B R B K T4
e, KE, mHZE, BTEMERAEEPMZEES R
DAL AR 2.2 45 . 2.3 4%, 2.9 {5 A1 2.4
AR P 4 RIS RO BE R (P<
0.05), HAEREZEE RZEERAL (0.060 cm®em™ ),
HYCHER (0.072 cm®em ), 6] HZERIKR G ZEEE
ZHOHR R (435124 0.083 F10.081 em®em™ ), 7E
IR, [ HZE (0187 cm*em™) 5 K5 (0.180
cm’em”) MEBE R R FE LS, HEFRTER
(0.174 cm’cm™) FIETE (0.172 cm’em™®), K3,
EEIERE S X AP RTE 2 L A NGl Liri ]
WEE ZECS N EHOKEAEE 2R (P<0.05), ¥
4+ EHOKW )& T, KRG, mHZE, FHEA
G TR 250 T 10 58K W 7 4 301 Ay &1 48 %A
TR L7 A% 195, 3.5 /5. 2.1 /5. 4 FEYIEE &R
BOTE T A ZE FE R I A - 3K W% 7 2 B R e I
W HAE. FE. KT, mHZ%E,
2.2 HEYSREZ SRS 5K D BB AN R AL
R FE B P 0 2 e 3 BEARE R U 4R = ok e 1 R
B RS SEL P, T, g W EHEK S0 5)

R3 2MEIED 4 MENNES RBRI N TIEAKRA

Table 3 Wilting coefficient and corresponding soil water suction of four plants in two soils

+ 15 ) EERK ek H + 4 ) EERR + K T
\ BRI ‘ LA
311 Wilting coefficient/ Soil water E311] Wilting coefficient/ Soil water
Plant species Plant species
Soil type (cm’cm™) suction/MPa Soil type (em*em™) suction/MPa
pigi N 0.081+0.001Aa 2.402+0.108Ac 211 KE! 0.180+0.007Bab 1.407+0.232Bb
Loessial soil iy [ 22° 0.083+0.001Aa 2.258+0.258Ac | Redsoil  piy p 3° 0.187+0.006Ba 1.19240.168Bab
B’ 0.060+0.001Ac 5.963+0.396Aa EiiE® 0.172+0.005Bb 1.695+0.221Ba
Fr 0.072+0.011Ab 3.402+0.294Ab Frr? 0.174+0.008Bb 1.605+0.164Ba

e RPN T IHME « b2, REFH KR —EY AR L2 A1 22 5 W (P<0.05), /NEFR R — LR~
AFAE Y 2 18] 9 22 55 2.3 ( P<0.05 ). Note: The data in the table are average values + Standard deviation, capital letters mean the significant
differences between different soils of the same plant( P<0.05 ), and lowercase letters mean the significant differences between different plants
of the same soil ( P<0.05) . (DSoybean, @Sunflower, @Alfalfa, @Sheep grass.
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AR R SR S S 500 52 25 05 AR B T 12

781

Bk, HPuE 2B RN 0.547~0.958 (&2 FIlE 3 ).
T I ] U A5 7 X6 - 3 240K ) RIS B3 4 7 )
1N VR vl - R By W N T N G SO W NER T ]
HEM T, 74 P WA pR SO0l RS B A 2
(X ETE PR S, =R AIC B BAIL
TArBErR B (3£ 4), 78 L1 HE R FH = Uk R B0 1)
4 FAEY) AR e S B0% A0 E) RMSE i 0.071~
0.149, AIC H-42.59~34.03, T [AFhAs 4 A FH
4y BERR B AY RMSE (1 0.095~0.215) 1 AIC
(-30.96~51.77 ). Zi L, =REREHEIIR Y IR
e SO0 3K 53 B A A W ROCR TS
23 SEAZTHSEHBMENARKTRBEES SN

EERHBXER

I = WK R BB L) 3 250K B9 BR B 5
SCINZEE RZBGHEAT IR (E 4), PSS HRSH
B 22 1 AT 50K T B B (B 5 52 ) 25 8 R 4l &2
B E A K ZR(P<0.001 ), Hope s 250 R* I7E 0.83
Pibo DOGAHER (P,) FZEBHER (T,) shidA
e 1 £ A SOK T BRS SCME LAy A& 5 B1aT

b)

] H %%
[ Sunflower O.

il e RS S 1Y) 83.5% K11 89.1% , HHERR/251 4 0.93
M 0.96, HAALTEE (g,) YERIEMFEIRAT, T
() 3G 2OK T B BIE AT B AR 1 94.5%, H
HEERBLMELRNBER 097, S FEFHE
1) 3 20K TR RS S 2535 R B0E .

3 R S 22 3 RS KRR £k
SALTEEVEEW A 2 R B R 5), BEEMH NS,
B - B KO RRAE i 2 B R 1 2 S R B R 22
H 14.46%~58.33%, <AL T BEHEWT Y 2235 R AU
XHR2ZER 1.2%~16.7%, S FLT B2 T %) o 1 o 22
B PR R 2R HE S . TE4T4 b, K ode
IE MR L1 2 2255 REEXT IR 258 1.7%~5.4%,
ML E N E S RPN IR ZE RN 1.7%~
8.6%, AL E I A o e A 22

TEBRMIENMENZEE RHH N
AOFTEL R RN, AP A2 TS5 R AR A

31

IH— A S A S 280 Normalized gas exchange parameters

e [N )] 2) h)
] H 2% B
- Sunflower '@ I Sheep grass
1 1 1 1 1 3 1 1 1 1 . 1 1 1 1 1 ]
100 80 60 40 20 0100 80 60 40 20 0100 8 60 40 20 0100 80 60 40 20 0

+EAAXT 757K Soil relative water content/%

TE: a) HEM LA, b) B4 A g N H 3%,

o) MU LAMEERE, d) MM LMEEE, o) ZURMIRE, f) ZL5H

Ml HZ%, g) LLHERPHE A, h) 2R ERE . PO HUR, TOoNEBHR, ¢ WSFILFH. T, Note: a) Planting soybeans
in loessial soil, b ) Planting sunflowers in loessial soil, ¢ ) Planting alfalfa in loessial soil, d ) Planting sheep grass in loessial soil, e ) Planting
soybeans in red soil, f) Planting sunflowers in red soil, g) Planting alfalfa in red soil, h) Planting sheep grass in red soil. P, is the

photosynthetic rate, Tis the transpiration rate, and g; is the stomatal conductance. The same below.

B2 R B R B R ) SOV S 4 2 IO S5 7 g i i

Fig. 2 Fitting the responses of leaf gas exchange to soil water content by linear piecewise function
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0.6r

0.2F

o

0.0F - Sheep grass
Il Il

2)
0.8F

0.6

0.4

02

] H 2% EEEG
- Sunflower 3 - Alfalfa
1 1 1 1 1 1

] 1 ] ]
100 80 60 40 20 0100 80 60 40 20 0100 80 60 40 20 0100 80 60 40 20 0
HHEAXT /K& Soil relative water content/%

B3 =Wk R BN A R ) A ST S O 355 KB A i 7

Fig.3  Fitting the responses of leaf gas exchange to soil water content by a cubic function

b
I Sheep grass
1 1

IH— S A% e 240 Normalized gas exchange parameters

|
0.0} Soybean
1

x4 2 MREITENROBEMGI

Table 4 Accuracy estimation of two models

N L7 25y B A B =W RRER + 1 . et oy B R B IR REL
e . L
FUIES ZH0 Piecewise function Cubic function | Z5%#! ZH Piecewise function Cubic function
Eyiil Plant
Plant  Parameter Soil Parameter
Soil type RMSE  AIC RMSE  AIC species RMSE  AIC RMSE AIC
species type
wat KA P,~60  0.119 -8.33 0.116 -1137 |43 K& P,~0  0.121 -0.10 0.109 —12.45
Loessial Soybean T.~6  0.107 —18.99 0.104 2271 | Red Soybean T.~60  0.142 16.02 0.109 ~14.65
soil g~0 0097 -31.00 0.097 -29.67 || soil g~0 0215 51.77 0.149 15.63
[ HZE  pP~60 0.112 -13.25 0.105  -21.16 mHZ%  P~0 0116 -18.84 0.115 -19.47
Sunflower T,~6 0.094 -31.96 0.094 -30.97 Sunflower T,~0 0.134 -11.40 0.124 —15.78
g~0 0096  -30.73 0.095 -30.50 g~0  0.095 -30.96 0.071 —42.59
R P,~60  0.102 28.71 0.092 439 K P,~6  0.139 50.03 0.126 34.03
Alfalfa  T,~6  0.105 66.41 0.103 65.89 Alfalfa  T.~6  0.129 28.50 0.113 7.65
g~0 0.117 89.09 0.099 46.61 g~0  0.123 16.91 0.106 -4.41
ESN- P,~6 0.132 14.73 0.124 6.74 ESN- P,~6  0.123 17.65 0.109 —-0.34
Sheep T,~6 0232  107.80 0.214 96.19 Sheep T,~6  0.125 18.90 0.108 -2.33
grass g~0 0076 —56.95 0.071  -49.69 grass g~0  0.139 29.30 0.106 ~7.45

. 0 HHIXT /K. Note: 0 is relative water content.

ZRSI oK Sz TR (%3), (=Bl RZRE T YK AZETS ), [HLLERT K
X 5 Hosseini 55U RIS AN . 4 FAEWIIER.  $7E-1.5 MPa 2247, BIFE/K 535 B AR 285 2
4ok A E RS  0 HHOKEBMETF-1.5 MPa AE YR+ 38 A 1 2 ) 52 20 AR R a5 R0
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§
gsof "7 9h 2) sof —— @7, b) sof — ®& 0)
Q
=
g | »=0.930xx | »=0.964xx 1y=0.971xx
25 B R=083s g B R=0.891 BT Rgoas Lo
= 2 7 HOH
= 3 40} O 40+ 40 -
P
}L = s g HOH e N
22 35+ N . 35+ ¢ 35F .
= = NS, 4 N e
= 4
25 s0p / 30 30
% = 7 o °
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Fig. 4 The relationship between the lower threshold value predicted based on the dynamic change of gas exchange parameters and the measured
wilting coefficient ( relative water content )
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Table 5 The wilting coefficient and relative error determined by the water characteristic curve method and the stomatal conductance method

. . SN2 IR AR R 2 T LG T
e 231 PR -
ES e THMAE Predicted FXTiRE M AE Predicted X IR 2
Soil type Plant species
/ (em*em™®)  value/ (cm’em™)  Relative error value/ (em®cm™®)  Relative error
il K. Soybean 0.081 0.095 17.3% 0.090 11.1%
Loessial soil 1] H 2% Sunflower 0.083 0.095 14.5% 0.084 1.2%
15 Alfalfa 0.060 0.095 58.3% 0.070 16.7%
¥ Sheep grass 0.072 0.095 31.9% 0.076 5.6%
EaR: KX Soybean 0.180 0.177 1.7% 0.177 1.7%
Red soil 1] H 3% Sunflower 0.187 0.177 5.4% 0.171 8.6%
B8 Alfalfa 0.172 0.177 2.9% 0.162 5.8%
(¥ Sheep grass 0.174 0.177 1.7% 0.165 5.2%

(DMeasured wilting coefficient
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, @Moisture characteristic curve prediction, (3Stomatal conductance prediction.
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