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Diurnal Variations of Water Potential and its Influencing Factors in Typical Plant

Communities on Coppice Dunes ofPingtan Island
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Abstract: Water potential is one of the most important factors that reflect environmental stress on plants, and can be used
to identify the level of stress a plant experiences and its adaptation ability. This study focused on the coppice dunes formed
by the psammophyte Spinifex littoreus on Pingtan Island, Fujian province. The PSYPRO Water Potential System was used to
determine the water potential of the leaves, stems, and soil, and a HUMIPORT10 hand-held hygrometer was used to
simultaneously measure the meteorological variables on cloudless, sunny days. Spinifex littoreus showed an opposite pattern
of leaf water potential, which is in contrast to the normal phenomenon of increased leaf water potential in the morning and
evening compared to that at midday. The diurnal variations of leaf and stem water potential all demonstrated an ‘M’ curve
pattern, indicating a decrease of leaf water potential and increase of stem water potential in daytime, until 18 00.
Furthermore, we found that the changes of leaf water potential occurred later than those of stem water potential. The biggest
discrepancy between stem and leaf water potential, reaching 0.65 MPa, appeared at 10:00, when stem water potential was

higher than leaf water potential. At about 14:00, an abnormal phenomenon appeared, in which leaf water potential was
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higher than stem water potential, but at about 18;00, leaf and stem water potential tended to be the same. With the
exception of soil water potential at 30 cm, the diurnal variation of soil water potential showed a decrease starting in the
morning, which reached the minimum at 14:00; however, this tendency was not statistically significant. With increasing
depth, the soil water potential showed a tendency to increase, but this trend disappeared below a depth of 80 cm. Strong
correlations and significant changes in water potential were observed between the atmosphere water potential and leaf. Leaf,
stem, and 30-cm-deep soil water potential showed some correlations, but the variations were not statistically significant.

Leaf water potential was not correlated with the water potential of soil at other depths.
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Fig. 1 The study area ofPingtan Island
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Fig. 4 Soil water potential variation of different soil depth
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RATKH ZEIKH T3k
K3 Air water potential Stem water potential Soil water potential
7 o R Y — Y Py A
Water potontia (R i ke AT e
Before After Before After 30cm  50cm  80cm  120cm
displacement displacement displacement displacement

It
P, -0.056 -0.746 " -0.007 0.678 -0.678 -0.198 -0.101 0.150

Leaf water potential

r: Pearson A& REL, BUNEUNUG =407, * 183 0.10 7K @254k, R T8 (iR ¥ o IR B B A/t

3 e

25K 3 H AR AL AR [ 5 M B R ARfERRAIE , H 257K S5 B 5 T i K 3 AN /NaE i H AR fR IR
S P AR S AR O . X S AR AT X S R B ZE AT K SR R B I A — Bk, T RE S T
HEAE A P AR K 2R AT O, KOG S i RS S IR S ), A5 — o B SR R0 ) s i I 2k g A Bh T 22 it T
S T R KA R ORI K SR S B 4 R OK AR O R — A E bR, KRS ST A A
IR A IR AR A TRIER A R 1 (L BR D % I 7K A 2 TR A S R 34, X 5 A i 3ok | R 2 A A F 9 45
BT 2K 14,00 BT — KT MR —0.91 MPa,, 12 {8 R K 3 B 25 (5 X, T BETE
XA R BEZE 7K s B 2t |, S ECHOK T w22 K S FRAK, 7E 1000 J5, i ZE KSR I i AR Tk
#1200 M ZEKFEEE T 0, 2K E A IR T KA w4, RAKFEARAL F— K i eI, i<
IKIZEIR 14.28MPa, VAR L) 52 8] — H e ORE BE 1+ 5038, - i ok AL OCHT, 3 3O K S8 E ki
[] PR T 7R, T 25K A [H) Sy 22 i 260 G KOK SAeld RRET n EAR AR B K o kb 4 % F)
SPAC R G AE 4 7 052, Tk B i s £ 5 oK 32 S BUa R[] 3 25 K BB I R 4 i 4
AT e B AF 52 2 i T 5 W ad i ad 2k il /K 0 2% &, ATk 21 A 3R AR 10 B 19, A B F AR i X e R
IR BB

KA T ZERR SR BB AR R GO, B HOKFEMNF RIS T R, 50em K LI 17K 3
14 JOR AR, 30em LKA 16 AR, ZJ5 G B F, FTREAE T8 [R1R B 4 3K 3552 ) X 25 A5 il 2
S GRS B2 ZE MK AR R IR, KSR EATE 12 SRR, A 25K AT R 5L T A,
BT HHEKTEFE , AN S T K SR B 5K, 2 T HEKEER T 32 MoK g ok, 5 KK
A A —E A H AR S (E AR IR 14 55, B8R )Z 30em RE K HAH— L TR, 12 16 A4
A IR AR, X 5 d % 2 BT e — 3, 80em DL F K SR E—AMa 2 iYL, 7T AESE 80em LU G
R, B2 RAKFBFEMAR K, X oK 3 5 4R 3K 35kl o b 2 B, L5 ) VR B 37K A1 56
PRI PTRETE T KA B2 R 1732 A S RALITT AN, B THF LR R B e R i, 5
T HOKFARTEAE—— BT X R

4 %t
IR I i SR AP HENT ZEK SR H AR AR B M B AR AR B MR B S 2K R HOKH S

http ; //www.ecologica.cn



S % 36 &

RAKH B AR IFFAR NGB IR  JF H2E RIT B0 2K 35 H AR 2 B T 5 70 v 2F AR AR B
ISR BE AR, Zok o B BT AR T K S S i BRG s BRERJZ 30em Sb, B JZ B9 50K H AL RFAE
SMAR I NIRRT TRE, FF 14 SUARIEAR, (B S AARBT , HEK SOaER BE 135 0 S 4t K iE
e, {H 80cm LI LR A BUAK HER e — DMEE BB, K35 KUK A B G rE, HAE Mk
B3, 522K BIGRE TR —E R (B B3 5 50em DUF R TR A TR, i+
AR A R AN R T BRI A0 4 w0 1o AL A 7R AR A 22 57, R 75 B i < s 8] ) 52 37
LI, 37— 2 T i AN ) Hy ol L K ] — W AN ) A= 5 W3 e AL BRI, LSO 10 53 A 0 et , g it 00
oA 25 R G A 35 R G4 R AR 2 il

£ 2% 3L ik ( References) :

(1] Alger, XZRE, SEHE, MMA, RIS, 200 R LAV AL AR R A RLEAE. M35 244, 2014, 38(8) ; 888-895.

[ 2] Mrema A F, Granhall U, Sennerby-Forsse L. Plant growth, leaf water potential, nitrogenase activity and nodule anatomy in Leucaena leucocephala
as affected by water stress and nitrogen availability. Trees-Structure and Function, 1997, 12(1) . 42-48.

[3] fhmar, BT, 21, skt T8 ke Tk At S, R, 2005, 25(5) @ 744-749.

[ 4] Morte A, Lovisolo C, Schubert A. Effect of drought stress on growth and water relations of the mycorrhizal associationHelianthemum almeriense-
Terfezia claveryi. Mycorrhiza, 2000, 10(3) . 115-119.

[5] fh&er, WIET, DL, XIS, i P B FUEA R TR MBI KR . TR, 2004, 27(2) : 207-211.

[ 6] Donovan L A, Grisé D J, West ] B, Pappert R A, Alder N N, Richards J H. Predawn disequilibrium between plant and soil water potentials in two
cold-desert shrubs. Oecologia, 1999, 120(2) : 209-217.

[ 7] EfeH, DE—, WRZES. AR A TAR SPAC /KB BE 23 78 fb LR B HEXT S0P IR0 A i OS2 L. AL A= 252441, 2004, 28(5) : 637-643.

[8] RiEE, A, s, HEHR. BEFASI EEAYHRBGIRER TR, PEVEL, 2005, 25(4) : 496-499.

[ 9] skAEE, hmBH, B, I8, BS%E, wmflh, s, M. 5K 5 Maa X ho R /ANBOK - S8R . 255, 2014, 34
(8): 1984-1993.

[10] Ludewig K, Zelle B, Lutz Eckstein R, Mosner E, Annette O, Donath T W. Differential effects of reduced water potential on the germination of
floodplain grassland species indicative of wet and dry habitats. Seed Science Research, 2014, 24(1) . 49-61.

(11] W4, 2R, TR, P T T FXUKREM K OCEEH BT YRR R . A 224, 2004, 15(1) ; 63-67.

[12] ET, #kiE, B35, i T 50 50T 6 B 07 5e 2208 AR Rb i R it ok B e ok i g A2 k. £ 4, 2011, 31(8):
2216-2226.

[13] fZLr, BTL, T, BN, Dasr. Mo T 5 X% 8 IIE R oA m R 7204, RV, 2012, 32(1) : 65-72.

[14]  Meoosc, WWHISE. ShSLIAL T X AR SR RO 5. AWt , 1991, 33(1) : 69-77.

[15] APZL, BT, 22 DAL Priihs BT T 2ok S (kS 500 N 7B, TR X H, 2007, 30(1) : 108-114.

[16]  FRZE, XIBEW]. T3P - RSO M i mie RO, st ARy ikt 1994 53-53, 75-77.

(17]  #nik, A, FoRe, sk, TR R B 2R R S a2 e, SR, 1999, 16(4) : 267-271.

[18] Cermak J, Huzuldk J, Penka M. Water potential and sap flow rate in adult trees with moist and dry soil as used for the assessment of root system
depth. Biologia Plantarum, 1980, 22(1) . 34-41.

[19] Singh K P, Malik R S, Malik D S. Diurnal variations in leaf water potential and stomatal conductance of pigeonpea ( Cajanus cajan (L.) Millsp.)
cultivars as affected by irrigation levels. Biologia Plantarum, 1983, 25(1): 1-4.

[20] HEWH, BRYET, ZETAL, BXEHS. BBl S i T AR 25 M /K 35 A28 A - LA B BRI R eI A ). 758, 2006, 26(6) : 1002-1008.

[21] Philip J R. Plant water relations: some physical aspects. Annual Review of Plant Physiology, 1966, 17 245-268.

[22] &, WRUERY, Tvobk, skfls, T ZDEtih 2ok & B AR AR B T LUK S SR FRFIERT S K LR, 2007, 21(5) : 90-

95, 132-132.

http ; //www.ecologica.cn



