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Fig. 1. Diurnal curve of xylem pressure potential of Casuarina.
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Table 1. The measured values of environment factors and xylem
pressure potential of Casuarina.

1984 1985
i H
Aug. 11| Sep.5 { Dec. 9 | Jan. 24 | May. 20| Sep. 10| Nov. 8 |Nov. 26 ! Dec. 28{ Apr. 28

{17 BP{MPa) -0.45 ~0.4C | =035 [-0.38 | -0.60 | -0.42 |-0.45 -0.59 | -0.40 | —0.39
(2) XPPriin(MPa) | —200 { —t90 | —0.88 |-070 |-200 | —190 [-140 | -1.05 | —0.56 -
(3) ZDP (MPa) -11521 -936 | -270 [-1.73 |-854 | --591 |-5.44 | -1.82 | =246 -
13y ZXPP (MPa) -16.02 {1336 [ -6.20 |-553 1454 |—10.11 [-994 | -772 | —6.46 -
(5) Tmax(°Q) 44.0 40.0 22.0 1.0 33.0 34.0 24.0 26.0 22.0 205
(6) SMC (%) 5.1 58 6.4 6.4 38 5.7 48 3.6 5.2 6.6

(1 PPFD (uE/m?/s) | 2250 1200 [ 1950 600 2180 2020 | 1720 1650 2080 -
{8) PPFD (E/m?) 61.25 2299 ] 5349 6.17 67.44 .| 61.40 | 32.14 | 40.82 s50.712 -

(9) DAH max 20,36 | 1248 | 538 246 | 13.65 | 12.52 | 806 | 1073 8.16 -
{upfem?®)
(10) T bAH 269.8 1288 | 899 i 13.8 | 1185 | 2274 | 1073 | 1775 109.6 | 56.7
{ugfem?)
(11} U max {m/s) 13.1 5.1' 8.6 | 1211 7.1 51| 101 111 6.6 7.1
¢12) Z U (km) 5238 | 2164 | 370916199 | 3128 | 229.0 | 4928 | 363.6 | 558.4| 321.8
(M~ B #H (M~@®) FERZRAERREA REOLE
5 WEBZHRAES Q) WEHZREAERBEHRNZE
© TWERE 0~2 HKBEE I #BR £H 2R (248 ) FEE
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Table 2. Correlation between xylem pressure potential of
Casuarina and each environment factor.

b=} | BP TXPP ZDF XPP min
T max N. 5. -
SMC b N. §. N. §. N. S.
ZPPrD N. S N 8. N. 8. N.S.
PPFD max N. S N. 5. N. S N. 5.
PDAH max N. 8. i A bl
ZDAH N. 8. N.S. N.§. *
U max N. 5. N. 8. N.s. N. 8.
ZU N. 8. N. 5. N. 5. N. 8.

# e GERAMESE S BB 1 B RRFENKEE
N.S. {IBAMTEE

ERERTER
(BP) = —0.850+0.076 (SMC) r = 0.935**
(ZDP) = 0.660— 0.591 (DAH max) r = —0.840%*
(Z DP) = 5.236 — 0.369(T max) r = —0.915%*
(XPP min) = 0.183 — 0.055 (T max) T = —0.910%F
(XPP min) = —0.486 — 0.089 {DAH max) r = —0.845%*
(X?P min) = —0.759 — 0.047 (Z DAH) r = —0.660%
(ZXPP) = 1.350 — 0.389 (T max} r o= —0914**
(ZXPP) = —3.093 — 0.662 (DAH max) r = —0.889**

Y JREL R SR R B KRR 2 XPP 2 R B R - h W1 BB R e R R 31
FEE R 2 8RN Tmax B DAHmax K PTEC At » IR RIAIBS 2 REE
B RFEEATEN 2 BRBREESS AR RITEZOCREARRNRXPP ~ &5}
B E AR o BREZER S HIREE LT REEREZ HIE » BEEERZ R
S BRI REEEK (M 1986 ) HILEHRXPP JIER A HEE R
Z KR o

LA B XPP BEGEBIR R T 2 MERMERHSE » 40 Haas B Dodd<s ( 1972 ) €3
i 48 ( Prosopis glandulosa ) 2 ZDP HERIF R T W2 HHFRM R E R KE
» T ZXPP~ XPPmin k BP Hi& BERT 2 MM RIEE o Sucolf ( 1982 ) 7RE
AR LY AEOKS BT0~80% £ 4R » 48 ( Binus resinosa )z BP B 4-45&
KEBIRREEE » (B 1A & K I R BRI AR R o ABRBRAKIRE XPP 2R FEME 8 |
WrE B H 2 WEAFAR » HREREARF DRGSR ERED RRR 2 2R AT
o BABERRFY R BIER T BB CESHENHEIRE  SRABIHE TR
XPP JUfElhlz AHBAMEBEE AR -
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<BERTFAECHNR ( 1987 ) 20N » £ EBHMEES R B » B
7y o [F — B R BT RIS SRR )8 B0 RALPE L2 2R BIREEH - — BT S » SEERT$
» LJeE ( PPFD ) BfEBREARM 2 ( DAH ) BHRAME 2 ¥ 85K ( Kaufmann,
1982a) o RABWE M C; |PPFD~ DAH BEm% > FEM (B 2.RE3.) -
PPFD kDAH &K RICL &K -
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Fig. 2. Relationship between leaf conductance of sea
hibiscus & photosynthetic photon flux density.
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Jarvis FiManfield ( 1981 ) B HEIMHEY RARMZTHREERR LYK —
BIRA 72 [ B2 e o YR LRI ERIE A T 8L I [E IR B AR R e o fn7e
FLAEEHIRE THEREHBSRREN% » RIAZHENT 1/ EYEEaes » &
HERE A 2 BSE ~ HEBERIBE 230 - AR pHEENETRERFEZ RILRIE »
BH7444 79 AR 55200 LR 108E 1 B2 e 208 » S8 68 2000 #E / m? / sec
feZE 800 pE /m® /sec » [ EE - BAHL G M EHEE 2 B35 » B ALCRRERRA »
KRR [R] G R 1 B B B RALBRIR R » TRAVRALE R E 2 REETE R -

¥EREE (Cp ) BEXE ( PPFD) Hinm#k » fh—BARED .z K IEFH A (

., 1977 ; Hinckley et al ., 1978 ; Jarvis &Manfield , 1981 )
» SR Cp, FEBH IREMMZE ( DAH ) Bz REBKX A A AR o Kaufmamn (1982
) BEELC BEDAH BT » MARBARIMAR Z&R o LA ERAHR
B2 R IEGTES » P THERERER » R0 ERMHES » RILERBBRM
b o S EAEIE BB B A e R i B RN R BB AIZR AR B 0
PR ATRHR EE 5 [ EE s BEJT oK ( Water stress ) ZiFE T LE » A E
ERSEE AR A2 E  BEREEREE MBI HHREHERNEE 2P BEER
& o

[ 3— b5t C;, JADAH ~ PPFD Z MIE B4 » A§4 PPFD & DAH % RIEET
@R > S EEMC, SPPFD ~ DAH Z BB AER » FIfE 3 o RRERR
MR (5 )R (7 )2 HBRERS c KARAEKX (5 ) BREM » SEADEK( S
) 2 BE R B SRR BN TR O, 2B o BRI (5 )
2B AT RIERES #T ( residual analysis ) » EREFZEET ~ FiR ~ MEFE
LR R 8 - ﬁjuj\f%{%ﬁ*ﬁﬁit (5 ) 2B EEHEX ﬁJ\PPFDﬂﬁDJ}\H
B > GRS EEEME (C, ) » ENIER BIERAE R BERHEE (Cp- 6

) » ENEZER EEERAE « MBEERR A > ARGE ~» THBEEZHE SHEE
R BT TR BR1E » HNIE] 4 o

ME 4 AT & BEEAEN 2242 ARESERBERSME » RAENZCy, Eiw
o 4 A% 9 AMEAIC,, 2 HAERS - REFREMF 5 A 208 JTll 2 BRARCE
AR ZIB  HEHTRERRERMES ~ 6 ARNERABRSBREREZHTER » &
AR B EL BE - EANTEEEN BHRATE R RIE, » BHIERFZ
SE R BB RERFEE o ARAREA ~ AR HERS IR K (#0

1987 ; bhéE » 1988 ) o NHZFEH L2 ER » rRERHEMERENE NEFEHER
5o B R KRAERASE  c REEHEREE ZREMS » Keufmann
Troendle( 1981 ) & Running ( 1976 ) REEEIMENT » M I IFIE KA AERAE
Wp3E RS- BT EEE o A R4 ( Hinckley et al ., 1975 ; Warrit et al .,
1980 ) @5 » EHAMEERENFEER - MESMZ EFr EEQEE 2HEE)
o M ARE Z R M > MEANRBCIHRT » RIBWLIFEFIFEE F EE 2 BIR

98 —

Tan et al




#3 #HMCLEPPFD-DAH » SFBREHER HER

Z MBRAREBILE

Table 3. Comparison on values for various multiple regression

equations relating leaf conductance of sea hibiscus
(Cy) to PPFD and DAH

1 PPFD(28.8)¥ DAH(71.1) - 0.557**
2 VPPFD(39.9) DAH(60) — 0.570%*
3 PPFD(29.0)  1nDAH(70.9) - 0.568**
4 VPPFD(34.1)  1n DAH(65.8) — 0.570%*
5 J/BPFD /DAE - 0.579**
6 PPFD vDAH - 0.574%*
7 PPFD(43.0) PPFD(33.3) DAH(23.5) 0.579**
8 PPFD(40.0) PPFD?*(30.4) DAH{(29.4) 0.567**
9 PPFD//DAH(29.4) /FPFD/DAH(48,1) PPFD/DAH?(22.4) 0,522**

10

PPFD/DAR(57.2) PPFD/DAH(41.2) PPFD/DAH?(1.5) 0.497**

1) EEAZHFAEZREZRENRGREK

WS AR

1)
C2)
{33:
C4)
(5]
el
{7
3
cel:
(o :

Fo HER (KR35°C) HHFMEE BE TR ERIEEES - b4 BagE
° ERIMA°CRE B EFIRER /) - B S BEN TEEEILEES 3
8¢ o SRR 2°CWIERIL » A BB SMEBTIRA » TEIED® ~35°CREERE o HiB
EFRPIRARERAHERKNZERBE o BRIBH3°CH /NS » S 8 B8 k-
P ERIBAIFH2CH » BEFBER/D o RFEH2°CHER » 5 R 508 VI kB A

%O, A

: 8, = 0.1317+1.356 X 10~° x, +5.777 X107 x,

Fa)

: C,= 0.119841.052 X 107" %, +5.069 X107° %,

¢, = 0.1269 +1.405 X 107° %, +2.710 X 107" X,

: &, = 0.118548.921 X 107* X, +2.510 X 107*x,
: & = 0.0936+7.468 X 10~* X, -+2.855 X10"? %,

¢, = 0.0989 49.596 X 10-*x, +3.125 X107 X,

: & = 0.0068+3.378 X 10~ *x, — 4.858 X 10~ *x; +5.929 X 10~ >x,
: & = 0.1221 +4.752 X 107 5%, — 1.665 X 10~ * X, +6.021 X 10~ *x,

L
& = 0.1491 +9.935 X 10 *%, — 1.645 X 107 "X, +4.269 X 10™ %,
&= 0.1566+ 1.871 X 10~ *X, — 2.806 X 10 *X, +1,335 X 10™ *x,

» IR WE A B FHER ©

HRERLAHAREREE 2 RIESERRER » BRIARICZIBRT » - up
NI 2 RS T (Bh o 1987 ) o MiREEIRI SR BR S HT 652R » SRS CRG i
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Table 4 The measured values of environment factors and leaf
(branchlet) water status of Casuarina and sea hibiscus

LWP (bar) Tma SMC PPFD DAH SU
H 1 0 (g.br/
AREE & # (C) (%) (E/%) om?) (Km)

Jan. 7,1984 -1.93 -12.1 17.0 4.7 12.22 71.5 705.5

Jan. 8.1984 -2.62 -1.78  22.0 4.7 26.81  90.1  569.1

Fed. 17,1984 -1.90 -:.36 10.0 6.7 1.02 60.1 783.6
Fed. 8,1984 -2.43  -1.33 14.0 6.7 3.22 58.1  667.3
Apr. 8,198 -1.45  -0.49 — 6.3 — 19.8  363.6

Aug. 10,1984 -1.21 -1.17  39.0 5.1  57.42 164.2  230.9
Aug. 11,1984 -1.39 -1.03  44.0 5.1  61.52 269.8  523.8
Aug. 12,1984 -1.53  -0.99 — 5.1 — 249.2  594.5
Sep. 5,1984 -1.24 -1.56  40.0 5.8  22.99 128.8 216.4
Sep. 6,1984 -1.46 -2.04 — 5.8 — 149.8  209.1
Apr. 9,1985 -1.58 -0.98  25.0 6.5  49.70  63.9 245.4
Apr. 28,1985 -1.89  -1.14 — 6.6 - 56.7  321.8
May. 19,1985 -1.27  -1.00 — 3.8 — 115.2  205.5
May. 20,1985 -1.78 -0.92  33.0 3.8  67.44 118.5 312.8
Sep. 9,1985 -1.14  -0.96 - 5.7 — 242.7  256.4

Sep. 10,1985 -1.12 -1.14 34.0 5.7 61.40 227.4 229.0

* RRGRFCEBETEmME 10
* DIGHAEH ( 7:00—18:00 ) HIE LWP 2 FHENAE o
+ LWP ; Leaf Water potential ( bar)
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Fig. 4. Residual leaf conductances of sea hibiscus for different month,
canopy temperature and wind velocity.

BRI R o % TR R E 2 S BN A A SRR » 7% R RIS AR
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VB R T S TR B o A /s o B R M R TS > B IR R IE KB
MIERE o HEE B Z WS EARHE » EEELUANFEEE ( Everest infrared ther-
mometer ) 7¢E TS T IR 05 BIE JE IR AL 5L » I E RS TEMIEN 2 T pr B I
TP ENEIEYE 1°C» LEFERENNE2.5°C « (AERKRER T 5 HilE s %
BREBARLENEEE - WABEREFBEAFEZE  KARBY S BEE
52 AR o |

B 4 Co 4 » BEBTEN (35 ni ) B/ » 284 55 A ER B SHE A
T/ o B TE i S 2 m s B > BERBES 0 » T HEEEE o BEAR
2 m /s PR ERES B8 » FREVE IR RN TR - R R N2 BT o bt R
SERERMES BB/ EEETESREARI M, s~5m,/ sk » BEFIARELL
o RIAEAR 5.0 m/ s I (EHERIEEBSRRSY FRRRS 9.9 m, s ) BE
FoIBR 1 2 B0 PR B TR A B » Db AR R B e K S B EE M 45 T Cp, A
i o Bk F S ERRBIIER » BHAEARIOm /s BB 850 /g » RENREFH
850 /INEFRR, 772 1 FE T B st B0 BRHE 3 B 2 SRS ATRAE 2 22 o (LA B AR IS B |-
3 TR P o

=~ ARBREEERXDES

R B RGBSR R 3 ~ 4 m R 2 R/ AR » JiEH LWP 2 H
B, o

& d BN E) RHE DT RIS R A 2 LWP B prE 2 » (Bt BRI =
REEHERF A AER AR EES H# b - HRERNENEARRE TER
2KG EBB G 2 kg o
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Table 5. Correlation between each environment factor and

leaf water potential of Casuarina and sea hibi-
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ABSTRACT

For studying the responses of coastal windbreak forest to the main microclimate factors, wind

velocity, light intensity, temperature, humidity and soil moisture as well as the diurnal and seasonal

variation of leaf water status, diffussive resistance and transpiration of Casuarina ( Casuarina equisetifolia

L.) and sea hibiscus (Hibiscus tiliaceus L.} were investigated at Salum sand dune in Tao-Yuan County,

Taiwan, from May, 1983 to December, 1986. The results abtained are summarized as follows:

1.

Xylem pressure potential (XPP) of Cusuarinag showed obvious diurnal cycle. Predawn XPP was
significantly correlated with soil moisture content. Daytime XPP was significantly correlated with
both maximal air temperature and maximal absolute humidity deficit (DAH).

The maximal leaf conductance (CL) of sea hibiscus was 0.25cm/sec. which was lower than that
of general woody plants. CL of sea hibiscus could be estimated by the multiple regression equation
of photosynthetic photon flux density (PPFD) and DAH. Based on residual analysis of leaf con-
ductance, sea hibiscus showed higher CL in summer, or between 33 —35°C air temperature, or wind
velocity of top canopy beyond the range 2 —5m/s.

The leaf water potential (LWP) of Casuarina branchiet was between 0.65~ —3,25 MPa and sea
hibiscus was —0.43~—-2.42 MPa. Both were intermediate in woody plants. CL and LWP of sea
hibiscus were not significantly correlated. This might be due to non-sensitive stomatal response
OF non-serious water stress.

XPP-LWP regression curve of Casuarina intersected with the line of equal values. The diurnal
change of XPP was greater than LWP. Because XPP of Casuaring could be measured more easily and
accurately , it could be practically used as indicator of LWP and {ranspiration.

All these informations obtained would be referrable to the basic research as well as to the establish-

ment and management of windbreaks at the coastal sand dune ecosystems in Taiwan.



