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Factors that affect measurement using the WP4C dewpoint
potential meter to determine water potential
——Illlustrated by the case of Dalbergia odorifera

Miao Ling-Feng, Zhang Li-Jia, Pu Yu-Jin, Yang Fan”

( College of Tropical Agriculture and Forestry, Hainan University, Haikou 570228, China)

Abstract. The main factors that affect the determination of plant water potential are leaf sizes,
shapes, fragmentation degree, sampling time, and sample storage; however, relative studies
are very limited. In the present research, Dalbergia odorifera T. Chen individuals with similar
maturity and strong pinnately compound leaves were used to study the above mentioned
factors. The diurnal dynamic changes in leaf water potential were measured with the WP4C
dewpoint potential meter every hour. Results showed that the most reasonable period for
determination of leaf water potential was from 09: 00 to 13:00. The leaf water potentials of
leaves stored at 4°C for 0, 0.5, 1, 2, and 3 h were measured, respectively. Results suggested
that the best storage duration to measure leaf water potential was within 1 h after sampling. Our
results also showed that leaf shapes, sizes, and fragmentation degrees had significant
influences on water potential. Single leaf samples should completely cover the sample
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chamber of the instrument when leaf water potential is determined. Under our optimized
conditions, the methods exhibited high accuracy, repeatability, and stability.
Key words . Diurnal dynamics; Dalbergia odorifera; Leaf water potential; Influential factors
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Fig. 2 Diurnal dynamic variations in leaf water potential of Dalbergia odorifera



% (ER7R e 1

A7) Storage time (h)

0 0.5 1 2 3
0
g -t
S
__2»
~ O L
=g 3
_.‘Z_Q
& 4t
g - 1
s 5 @ a a L
3 a I
6l a

MR FERAEETE P < 0.05 K- LA RENZESR,
Values followed by letter indicate not insignificantly different
at P <0.05.

3 ACTREREIKBEHZIE
Fig. 3 Effects of storage time at 4°C
on leaf water potential

2.3 MAX/AN, BRIIKBEHIRNT

TIRET RN, RN IR A 22 57 )Xo i
FroREG= R (B 4) o /B R K 350 F R B A
1.5 MPa, ZEFiRR| WK EEIE M ok
TREAR 1.0 MPa, HESARE; FREHFS
HAIR) AL /N AR HOR BB, (HEAZ 2%
SAARIKREN R Pk, K S
FEOR M el e T A8 22 /i R R 51 LA i 4 o R
T

i K/NFITEIR Leaf sizes and shapes

Whole circle Little circle (1/2)  Semicircle (1/2)
g -1r
=
5 20
Eisl
£l T b L
S A+
2 ab
2 L
§°f a
)
6l

ARIFEEIRTE P < 0.05 KV B BEMES, TR,
Values followed by different letters indicate significantly
different at P < 0.05, same below.

B4 HREXR/A, BRIIKEHZMm
Fig. 4 Effect of leaf size and shape
on leaf water potential

2.4 MR K B RN

SEHGEE R IR, A B KA 3 R
(B 5), S5 mBEIEM RAaLL, BERER oK #
T 1.1 MPa, BRI, 0 I 7K S8 iy S okt A
e 2 LRSI 40 AR I I e o = e D
e

9 35 %
i)y Leaf
0 Intact leaf Fragmented leaves

©

<
- ©
Sz 2f
ra
Tg
= -3r T

2L T

2l b

T T

R I

a

B 5 AtRBEEIKBEHZIE
Fig. 5 Effect of leaf fragmentation
on leaf water potential

3 i

TR KA B 32578 Ak 2 Hh AE PR 2% FE K
FIRR 27K 43k 07 22 (] A7 76 BEL T R s ] 22 38 1 1Y
I K B2 Bt K BH 4 5 5 3 1) AR AT A8 Ak AN TR
P H S22 P X 5, H Ok AR 2
BN FIE AR T, — M AE T A K S fE )
A, s A A Y K #AfE 500 i 7: 00
AR B f i fE, Bl A B WAL, ELF] 13:00 B 42
AR R, S K3 OUTF 5RO
BRIL, 2R WD K 30 B sl 24 A48 Ak i o fe
SR AR ] R K A0 5 1sf ) HL A S AN, BE S OR
E)a, B ZURE R AE, B2 is st K o3
&K, BEEPRAEIT ] 3G I, 2L K B g
KA S &, RS, NS
B & TR N, WKk, IR
HEATIN

AHIFFE R FH () WPAC 3 s K AL, I FH A 45
Fa BRI AR, KB RE - DEHHAE
s SRR SRR S K 2% VR A B S A9 14,
FESF- B, B A SR K B R K SR
W, BRBE, iR A /N AR AT LA mi ik A K
P FAN, WEREAL L AT X K B A R
DKL S it B R B 2 2 ol D ) R o A B A, K
705 240 i ] PR T AMAR TS W R AR (R K B ok, R
WAL 7K 5378 2 1 AR LTS W 4, TInR T 1 46
20 L O K B A T, S O A SRR
B2 ZE TR, W K, R R e
RERE m HE il = I LA e Bt e, s/ RS
BRFEME, DA SEg0 522 20000 | fRUE I 4
RUERR T



514 R . WPAC 5z 15 7K A 2 A I /K 34 B4 582 ) PR 38— DA e e 4 97
[10]  SRZELL. ANIR) [0 AR L v b i K 3y B 3l SO BR BT Y

SENW:

(1]

[9]

Miranda LP, Vitéria AP, Funch LS. Leaf phenology and
water potential of five arboreal species in gallery and mon-
tane forests in the Chapada Diamantina; Bahia; Brazil[ J].
Enviro Exp Bot, 2011, 70, 143-150.

JAEE, WRokss. LRGSR K 3 H AL B H A5 AUk 3
KAMBIFR[J]. L2, 2006, 6: 102-103.

Zhou XY, Chen YL. Studies on daily water potential varia-
tion of several spotted plant and its relationship with at-
mospheric water potential [ J ].
2006, 6: 102-1083.

Motalebifard R, Najafi N, Oustan S, Nyshabouri MR,

Valizadeh M. The combined effects of phosphorus and

Northern Horticulture,

zinc on evapotranspiration, leaf water potential, water use
efficiency and tuber attributes of potato under water deficit
conditions[ J]. Sci Hortic-Amsterd, 2013, 162. 31-38.
ZRANEE, RN, XVIBE, e . AT A Ak R R ) A
( Populus euphratica) M /K AR (L AR AE [ J ], v [ ¥ 35
2014, 34(3) . 712-717.

Li XQ, Zhang XY, Liu XQ, Gao GL. Leaf water potential of
Populus euphratica in the Ejin Oasis[ J]. Journal of Desert
Research, 2014, 34(3): 712-717.

Argyrokastritis IG, Papastylianou PT, Alexandris S. Leaf
water potential and crop water stress index variation for full
and deficit irrigated cotton in Mediterranean conditions
[J]. Agriculture and Agricultural Science Procedia, 2015,
4. 463-470.

Sato T, Abdalla OS, Oweis TY, Sakuratani T. The validity
of predawn leaf water potential as an irrigation-timing indi-
cator for field-grown wheat in northern Syria[ J]. Agr Water
Manage, 2006, 82, 223-236.

Corell M, Pérez-Lopez D, Martin-Palomo MJ, Centeno A,
Girén |, Galindo A, Moreno MM, Moreno C, Memmic H,
Torrecillas A, Moreno F, Moriana A. Comparison of the
water potential baseline in different locations. Usefulness
for irrigation scheduling of olive orchards [ J]. Agr Water
Manage, 2016, 177, 308-316.

REGH, T, IR, ORI, RS DR SR DO R
FAEY K H AR IE[J]. P E R AR, 2012, 34
(5): 114-119.

Song MC, Du GM, Feng CY, Zhu L. Research of diurnal
variation of water potential of four dominant plants in Hu-
lunbeier typical steppe[ J]. Chinese Journal of Grassland,
2012, 34(5) . 114-119.

Aasamaa K, Séber A. Stomatal sensitivities to changes in
leaf water potential, air humidity, CO, concentration and
light intensity, and the effect of abscisic acid on the sensi-
tivities in six temperate deciduous tree species|[ J]. Envi-
ron Exp Bot, 2011, 71(1) . 72-78.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Wil R BEFE [ J . PaEARLRLE 2014, 43(1) : 17-22.
Zhang JH. Study on the leaf water potential of Artemisia
ordosica in different fixation stage of sand dunes and its
influence factors[ J |. Journal of West China Forestry Sci-
ence, 2014, 43(1). 17-22.

Gomes-Laranjo J, Coutinho JP, Galhano V, Cordeiro V.
Responses of five almond cultivars to irrigation: Photosyn-
thesis and leaf water potential [ J]. Agr Water Manage,
2006, 83(3): 261-265.

AR, AR, &, BE, TS, e TR
JKAL B BT R REAN S B R R LR [ J ] R R
2#, 2012, 29(3) ;. 370-376.

Yang YJ, Zheng MZ, Qin WZ, Chen T, Jiang SG, Liu JR.
Responses of tall fescue and perennial ryegrass turfgrasses
to drought stress and re-watering treatment[ J]. Pratacul-
tural Science, 2012, 29(3) . 370-376.

kg, ks, 20K55, e, FE, Rl AFEK
38 2 PF R il ARG A KA SN[ J T E ARl
K4, 2012, 33(3) : 382-387.

Yang ZQ, Zhang TH, Li YX, Peng XD, Zhou ZL, Zhu K.
Response of sap flow and leaf water potential for green-
house tomato under moisture stress[ J]. Chinese Journal
of Agrometeorology, 2012, 33(3) . 382-387.

BRI, X PRPE, SRINER, XVIR, 2 A, 5 B AR R X A
ANFEI R AT A BRARAE A S R [ J ] E I HE K 24 4, 2013,
32(6) . 130-132.

Lang K, Zhao DD, Shen JY, Liu QR, Li QQ. Effect of
deficit irrigation frequency on leaf water physiological
characteristics and water use efficiency of winter wheat
[J]. Journal of Irrigation and Drainage, 2013, 32(6):
130-132.

SCIRMG, KUK, BERAY, BUNEE. KO R T T R
A BAA N[ J]. PR R HARE, 2013,
35(4) . 8-13.

Wen XP, Zheng SC, Fan QJ, Yan FX. Physiological and
biochemical responses of regenerated dragonfruit plant-
lets to drought stress[ J]. Journal of Southwest University .
Natural Science Edition, 2013, 35(4) . 8-13.

Seghieri J, Laloé F. Characterization of the variability of
the daily course of leaf water potential in the dominant
shrub species within Sahelian fallows in south-west Niger
[J], Ecol Model, 2004, 173(2-3) . 271-281.

T, Ak, 20T, OHAR, SRR BBRE T R A XK A
MR OGAFIK ARG R [ J] . EDKRERRS:, 2014, 28
(1).65-70.

Ding L, Li YR, Li Y, Shen QR, Guo SW. Effects of
drought stress on photosynthesis and water status of rice
leaves[ J|. Chinese Journal of Rice Science, 2014, 28
(1) . 65-70.



98 W R 2 R ¥ 355
(18] Milsksw, #ik, DEEd % AN NO Al H, O, 55 5 cal karst forest[ J]. Plant Science Journal, 2012, 30(5) .
b DUE N e =R VAR ] Wi, 2012, 6. 1380-1384. 484-493.
Liu YQ, Yang M, Ma TR, Ma Y. Exogenous NO and H,0, [25] #T, @k, B, ke, BN, IhER, LK.
induced potato adaptation to saline-alkali soil[ J]. Chinese SEFEFE R K AR T l\ﬂiﬁgﬂ%@mw W[ J]. FYRE
Journal of Soil Science, 2012, 6. 1380-1384. i, 2015, 33(3): 388-395.
[19] &, Fhns, L, Rarib, REZ, Z52, WEAE. Dong X, Gao Y, Yu'Y, Yang YH, Bao JG, Sun YN, Zha
NaCl fifrie it IR il 4 i A o RnHT s A4 BEARPE RS2 ma [ J]. QQG. Effect of stubble treatment on the physiological
AR, 2014, 25(3) ; 711-717. characteristics of Ammopiptanthus mongolicus[ J]. Plant
LuY, Lei JQ, Zeng FJ, Xu LS, Liu GJ, Peng SL, Huang Science Journal, 2015, 33(3) . 388-395.
CB. Effects of salt stress on Nitraria roborowskii growth [26] XKL, X[, SBfT. PUFRAS ) AL 76 76 A 40 4 i X s H0r e
and physiological characteristics of stress resistance[ J . AT R ERASEN L] MRS, 2011, 10,
Chinese Journal of Applied Ecology, 2014, 25(3) . 711- 1070-1082.
717. Liu CC, Liu YG, Guo K. Ecophysiological adaptations to
[20] ﬁUJ , BV, R, TRk, ZEEE AME NO X R hE drought stress of seedlings of four plant species with dif-
TFAEDCEEMMEm [ J]. TRk, 2014, ferent growth forms in karst habitats[ J]. Chinese Journal
30(3) . 623-628. of Plant Ecology, 2011, 10, 1070-1082.
Zhang LS, Wang J, Ai CX, An M, Qin ZH. Photosynthesis [27] EMaAs, @23, pEAoc, Db, Z2F2, ek £S5 R4
of Diospyros lotus seedlings under drought stress respon- B A B S AR Y RSB SE [ J ] AN S A 2T, 2012,
ding to exogenous nitric oxide[ J]. Jiangsu Journal of Ag- 6. 6-13.
ricultural Sciences, 2014, 30(3) ;. 623-628. Wang YJ, Peng Y, Xue DY, Ma S, Li ZZ, Guan Y. Com-
[21] MW, BV, MEsE, 25, 5. /Ko X & parison of physiological and ecological characteristic pa-
TSI R IS IR AR 3 R RCR g mtse [ J] . 1R 42 rameters of seven introduced grape varieties [ J]. Sino-
A%, 2015, 1. 103-108. Overseas Grapevine & Wine, 2012, 6. 6-13.
Tian WL, Wang YL, Mei XR, Li YZ, Guo JX. Effect of wa- (28] ZREZE, WIBTE, XA 58 K R T4 4 3 14 S A 7K
ter stress on ABA content in leaf and water use efficiency PMEM S ARUHE[J]. HEW ¥, 2013, 48(5): 531 -
of facilities potato[ J]. Crops, 2015, 1. 103-108. 539.
[22] Grzesiak S, Grzesiak MT, Hura T, Marcinska |, Rzepka Zhu JJ, Bai XF, Liu LD. Improved protocol for the in situ

[23]

[24]

A. Changes in root system structure, leaf water potential
and gas exchange of maize and triticale seedlings affected
by soil compaction[ J]. Environ Exp Bot, 2013, 88. 2-10.
SRR, TREOR, BT AT R R TR ( Taren-
na depauperata Hutchins ) /KR 0E . - A G RRE F12¢ 5t
SR J]. HPEEENR, 2016, 34(1) . 117-126.
Zhang SB, Zhang JL, Cao KF. Effects of seasonal
drought on water status, leaf spectral traits and fluores-
cence parameters in Tatenna depauperata Hutchins, a
chinese savanna evergreen species [ J]. Plant Science
Journal, 2016, 34(1). 117-126.

XEE, AL, EEA, B35 Pl e AR R
T AR R K D RE AR 20 R SHUR R [ J ] AR
4%, 2012, 30(5) ; 484-493.

Liu JY, Fu PL, Wang YJ, Cao KF. Different drought-adap-
tation strategies as characterized by hydraulic and water-

relations traits of evergreen and deciduous figs in a tropi-

[29]

[30]

measurement of water potential of plants with a thermo-
couple psychrometer [ J].
2013, 48(5) : 531-539.
XZoR, SR, Bhite, A, kW] EREba X R A K
BB YRR [J]. Bk, 2013, 22(2) ;
211-218.

Liu AR, Zhang YB, Zhong ZH, Wu X, Zhang M. Effects of

Chinese Bulletin of Botany,

salt stress on the growth and osmotica accumulation of
Coleus blumei[ J]. Prataculturae Sinica, 2013, 22(2).
211-218.

EhokME, A, B, BDY, BLLEE, #dR. NaCl ) 4
e SRMES AT A SRR [ U] A EIR, 2012,
47(5) ; 491-499.

Han zX, Li L, Xu XW, LU XF, Yue HX, Bian Z. Effect of
NaCl on physiological features of 4 legume seedlings in
desert areas of Xinjiang, China[J]. Chinese Bulletin of

Botany, 2012, 47(5) ; 491-499.

SRS A )





