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AW, FRA, K" BER, g

PR IR R, TP AR A SR E A S S B R, 7530004 7 B A b AR A AR 4R S R I o R s
=, T4 7530004

WE: abtlmh KA FTEZ R, FANRIEY, RAIUT LA T 69 BT AR L AIFUENITART LA H KA
EIRAAEARER Z T 1. ARFFRVAGFT LIt ARAR ) A A 08 e, M T B89 7T F AILF B (G)s AR VA B IAJE £ (VPD) 8w
B GH BAL. ot 8 3R AR I (V) Fe F FRARAK I (V) A BT R E (K ). 4RI SAMARY) 49 G IR
3% 6938 Aot KIS K, F ALY, M F AR AR BT RIRA RIRAYA L. W FVPDAYH &, OFF LRI AR ALY R It 3F R R 49 A
o RAER: (1) GARW EH; (2) G (3) GAEEARAR & 43 AR KT, XA R R 44 AsUre 247 4 +T 8k 5 A4 69
ot KRR FADA BB R R FI R KA K. vt AP F 5 — AT RRGELFAMAKX, HE9°T A KB A BT
AL E| B 509G, b, AT LI (o — R F 4R K AT (G o) 2R F EA8 K, BLI LR MAAL 49
AIUATH 5K A e A8 iR e,

KRR LAY, AT, RAUE £ R ot R KR

SALVE R v 5 RS AT KRS e (1) 3
T8, 8 R R B A ) 5 S AR COLMITH, O
¥ (BrodribbAfl1Jordan 2008). FE 47X FLHE W UK
iR JE A AR 1k, HAT AL ORI
5 SRR R DB K ARG VR ER i
Z R & 15 (McAdam Al Brodribb 2013; Aratjo%s
2011; 47%2£2014),

FE—ECIRJu N, SR (GBS
J 5 FT 34 I T 3% K (EcherfiRosolem 2015; =44
42014). —HousaE T B, 5mE N S 80E
YK TR, GREK. Br 17O, 2 AR
W A fLiE S E E TS N . REMES
M E ) 256 A I8 ) 2895 22 (vapor pressure
deficit, VPD)R & R; VPD5 KSR i B 5 Al
Ko VPDid It 5 M 1 49 1 28 1 45 FH SRR 55 <AL
T (B BEHREE2014; Mcadam%5:2015), Juhrbandt
Z5(2004) 0 75 B 0 (1) 8> Bty B Rt 78 R B 2K I
E HIBE VPDIE i 48 9%, 1 G, 5 VPD &£ & 3% 1M
K, YL N GOR PR B B K7 HR . H
A F#H R T A E 155, Niglas(2015)1T 1%
P4 VPDIE K, A (Populus tomentosa) )G X
T MG R o A1 I AL T 348 855 BRT 1 (1 e R 250, W i A
B FERT SR PA S PR 26 A (R AN [RI T AR AR 22 5

TN, SALB BIE Z AP N K T DR A
RIZR 52 o AL T 5K 52 OR 1 20 Jf 52 He 1) )
2, MR/ A ok 35 g, m K3
N5 AOKEE 1= UM o, RIS fLis Bk

A Re 5 7K ) DI ReARAE — 2 I R (Giday
%£2014; Nardini%$2003). G K. ZEE(F H i
FURIAREI N T ORFER N KA ) Bh & 11, 22k
T DA SR 7K 43 i B BE 77 (Simonin%$2015)
W TR I, SALR IR ATAT A TR K 53 iz
Wiee 4. B LAY IS i A A B A
PR X (Sperry%:2016; Meinzer%$2009; Meinzer I
McCulloh 2013; Huber%$2015; Liu%Z5:2015), #t4h,
AL RN RE AR, 32 2 R A
YA R T OK 3 3 I8 B R I 3
(I 7% B 53 (McAdam A1 Brodribb 2012).
CLRRIEY) A AE AT L 0 AR 1 [X 7
BT, 2R BRI ARV .y 2R B PR Bt g 1 18
BIE LG, KBAR. R RAE YR R oK 2
HMe, TG BT 2 AR %M. 746, &R
KIAEE AL R 2 MR T 20 MR AE D (1 25 18, 7K o
Jo3E R INEUE  IX— R PR B AR LR AR AE A
PR RFE S ERREINE SR BARKT AN
WARFETH AT R TADIT, (H2KT
ZLARAE ) S AL AT N LA oK 15 Dy Re J7 T
BT 700 B A7 I T (WR 5520 14; Nguyes52015), A
SCUAOFH LI R ARAE M NI FE M B, AR E i 2k

ks 2016-12-01  f&ZE  2017-03-13
ALl K HIRRL 3 4 (31670406) 1) P K F R 42 (XDZ-
120929).
* @ IER (E-mail: kunfangcao@gxu.edu.cn).
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oy BIERF IR A BE A T AL A A T OB I
VPD)AZ AL 0 B, LA ZE AR A ) (<L IS AT
NEHMFEIK I DIREZ R, B NTEE
M VN TR ZLAR MR A0 0] A 35 (10 3 AL AR, 3E T X 41
PERR 0 DRI S 1A B 1 DA 080 S

MRS 7EE

1 it SBEIL 5 Sega iy
FEAT 1 S B T A I AR ORI X T Je
HNIUSE o SR PSR 942,55 m, TR

23.9°C, FH[F /K &1 529.8~1 948.6 mm, 5 411
FAXTHEE8T % . LLAR AR Y vh BE A M T i
FRRHEY), BEA = KT AR A R A, o
W PORESE NI MY SLAT AT RE
RRKAVIERE . WA R EERER N . 8T 4R
B R L1 AR P L X PR 858 TR 13 Bl N
AW FEICLEFE 1 SLGH)Z 20 A 9 Rh ZL AN MR
YD) BRI R BORR, AR PRI B B
PRk, T I E 1 bR 4 AE 1 8 Bk BT — A
JEA I Fr A AR BT

R AT FE A OM LA AL L W)~ R A

Table 1 Biological properties of nine mangrove species in this study

Ly Fr g A SRR Ve AW ) VAR AE
i 35[Sonneratia caseolaris (L.) Engl.] ZF}(Sonneratiaceae) =RAW) BT, B, ST A AR
WAL [Aegiceras corniculatum (L.) Blanco] 44 Bl (Mysinaceae) EWAR ) WA, B, AT
Wt (Hibicus tilisaceus Linn.) %Rl (Malvaceae) 2 ANTEOR, BRI, BT
WM R AR [Dolichandrone spathacae (L. f.) K. Schum.] L FH(Bignoniaceae) AT R TeA, IR 0, 485
KRB (Xylocarpus granatum Koenig.) Al (Meliaceae) IS RAR ) INTRR, PR, 5T
3% Bruguiera sexangula (Lour.) Poir.] M EF(Rhizophoraceae) B TR, B, &R
KMi[Bruguiera gymnorrhiza (L.) Poir.] B EF(Rhizophoraceae) B TRA, B, R R
X i (Acrostichum aureum L.) X % B} (Acrostichaceae) NERAR ) IR, HE R I
R 5 B (Acrostichum speciosum Willd.) i % FH Acrostichaceae) =RAW) IR, HE R I

2 It SEZHE

ASFLXT G I DL K VPD ) i A S 4 5Ok &
W 5E A% (LI-COR 6400XT, Nebraska, USA)5E . il
SET, F1800 wmol-m™-s™ {1 A1 X - Fr 78 2017
Fo O R e R E LE S R T 18:30~10:3013
1T. J6&76 % 3 (photosynthetic active radiation,
PAR)#E0. 50, 100, 300. 500, 800. 1000,
1500, 2000, 2500 pmol-m™-s" 31046 HEHf B,
XT3 50 BRI CA BN AHE ), B v 6 R B ] 4
B #2000 pmol-m™-s™; M= iif B F | 7E30°C, CO,
WeJE390 umol-mol™”, ¥iiE H500 mL-min™, M &G
S B OEERIN E, 2930 min5g 4% M N 28
SE o S ALXTVPD I I S 5E 7E W BRI 7:00~
8:30HHT . WA ACE S BEER T, Sl
XA 2 S K, R R T & ) VPD R AR
k. (BrodribbFl1Jordan 2008). £ Zie 5% B 42 000
umol-m™-s”, M35 i E#28°C, CO,#JF390 pmol-mol
500 mL-min" . {37 X35 /R 1 VPDYILGE L
N1.2 kPa, &R EETR € JG 10 AN I G, B8 e

Sedl, sLikVPDIE N, £ VPDIE DL SO S bR
JE JE (2910 min) ek, < G EE FIRPIR, B2
VPDE £1]ik4.5 kPa/e A7 15 IEIE, 22170 min,
AN [RIR By 75 BF [T B& A AN [F]

A HARA I e 72k i R A R BE A 2% F
L A, G B R R AR RE A DG
GO P e QI 3 L R AN ety Sl = B4 L =
WEE R 74 B OIRAES T B SEBrR B, I 5E I 1R K

G R I1)7:00~18:00, &F/NFIE — %, W€ BHGE
o3 A 28 1 5 ) R ' S e R R AR KT R — 2
FEASFOIE 3N EMR . AR — R i B2 E, 15
HE ARSI K AFL T (maximum stomatal
conductance, G,,,,) -

3 MRk DThEERARAIE

FIFHWP4-T gz & 7K ¥ (Decagon, Pullman,
WA, USA)ll & R HE Y ¥ 1% /= /K #¥(pre-dawn leaf
water potential, ¥,,)Fl 1/ (K 7K #(midday mini-
mum leaf water potential, ¥,,,), I E % Hl7E25°C,
FE % € WAL 2% 20 SR B By 56 4 J8 T 1) R i
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Fr, B RAT B 7RIS R AR N, SRR TROEAS
FOCH R R, 7RIS B A BT % A 2R AT
E o R E P 1 I AR R 58 Z 1T F4:30~5:302K
HY, W58 W T 75 13:00~14:00 K HY .

Z [ Brodribb3 A (2007)R FH HZE 525 5
Fr i K5 7K Z (leaf hydraulic conductance, K,.,p). T
RIBHT19:00 K HUEE 2%, FH R4S KA 2% T o 1 BY
YIEaAE, STRIBN T A MR 48 D i 8 B R4S
W, B, RO R SEIR . R SRR AOKH, FEA
FARZBIAE K S R8I, SR B (R TI A 2k =R
£, ERE K. FIWPA-TK A 45 5% A AR )
K, R AH AR K A 2 AN 5E0.2 MPalif,
DTE Kiegro FITI5E Ko I 227K HR BT, [ IF 0
& LA SR A BRI 7K 5 (P F VI I i )
0 P v P 2H R RE 2R 1 [ s, 7 11— a2 4 e v
FAHI mLKRIREHE, MR 7 8B R gk 2%
T, £ LI EIRAR 461 000 pmol-m™ s™ (75 2
S SRS EEERICSRBE W B AR BRI 3 I 75 ()

I [, AP5E R 8 5 (2920 min), T H B ZE MG IRE)
I (E); ZJa ¥ BN, BNE B4, T8E)
FHEAL30 min, ThM &N E 7K P, 2 )5
SE T TA Ja K3 (P,); AT AX(LI-3000A,
LI-COR, Nebraska, USA)IM & M F HITHIAL(S) o Kiear
A AT A 5 Ko EN(P,-P,)/S o
4 BB

JIT 155045 Fd Excel F1SPSS 17.0%k fh b3 . Fh
[ [7] — F b 1) 22 57 1 20 M7 38 1iE ANO VA 12 25 PE 4G
B HEAT T AL AR 1A)AH B AR 5 O R R [l
ISP TRa = A

SKIEER

OFh ZL W A 1) G AE TR R 1 vb /7 I 8] Be N
TR, AT I B BRI, A R A B A AR
W S, SRR RAER . QM B, ACRBORT
ok L LR R [ T i i AR AR 45 2
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Fig.1 The diurnal variation of G, in the nine species of mangrove forests
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TP L PR

F(E2)e G I KNI, 1£50.498 mol-m™ s,
/N RRATLERE, 140,098 mol-m™s™, HFRHEE .

AR ERBRN 5 TC R 35 22 S b, Ho AR PP ) 47 A 2 35
FESt . LA ARAEY I W, AR AE-2.33~-0.79

K2 OMMMAEMII Yogn i

MPa, ¥, A4 6 1 LE R (—1.09~-3.00 MPa), H.
A5 AR B A A LA R T W (R2)0 TSR
A &K (3.82 mmol-m™-s™-MPa™), 2]y
I RIZR - 5 5%(1.04 mmol-m™-s'-MPa™)[#)3.51% .

Gmax}F ul{leaf

Table 2 The ¥4, ¥pins Gunax and K, for the nine species of mangrove forests

4 ¥, /MPa v, . /MPa G,/mol-m?s” K,.,/mmol-m>-s"-MPa’'
pioE ~0.79+0.06" ~1.09+0.04" 0.498+0.013" 3.82+0.48"
A AERT ~2.33+0.11° ~3.00£0.15° 0.098+0.008" 1.05+0.16"
R —1.3240.25" ~1.86+0.12" 0.467+0.013" 5.07+0.42°
R R A ~1.26+0.03" ~2.11£0.13° 0.218+0.009° 1.98+0.30°
AT ~1.88+0.13° ~2.29+0.14% 0.248+0.017° 2.58+0.23°
B R —1.5240.16° ~1.77+0.16° 0.199+0.011" 1.20£0.05"
BN ~1.86+0.04° —2.27+0.06* 0.138+0.014* 1.0440.08"
T3 ~1.36+0.22" ~2.10+£0.12° 0.255+0.015° 2.56+0.21°
PN ~1.57+0.04° ~2.46+0.02° 0.313+0.007° 2.46+0.17°

R HHAR I P bR e 2, [ 5B R PR A R NS 5B R OR 22 7 .35 (P<0.05)..

O £ AR MRAE A0 1) G Y23 Tt o 1 58 P52 (1 14
MR, HELNE EA R HC R (K2), AFEF (6
[ 2R A LUK I 22 R (1813) . BEE KR
FEA, VPDRIHE N, ORfE A AL I AS[F] (0 7
1T N(E4) . 2 VPDTF R, AR AN P> B Ao
MG FEAK, 25— R VPDYL N, R
SRR E RS, B VPDRIEE— B3 K, G4k B
/NE4-ANIB); i 5% LSRR FE AR AE VPDHE K
HTHI(1~2 kPa), GIE K, 1M Ja iZHi F# AR (K4-CHID);

A
0.25- A AHbR
o A
0.20F ¢ EIEMEAR 3
™ geu_l_‘ lﬁ‘ﬁ r2=0.972”
"o
& 0.15F
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E
S 010k m >=0.935"
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s AE . AAER . ORI BBk BBk LSRR RBRS
AN, GBEAE VPDIRH N — B 2 20 1 mi 3 1 B R
K(E4-E~).

OFf L ARAE ) ) AL IS Bl -5 2048 I 7 1 K
R —EHR R . AL (G-PAR I Zk)
Wi J32 7 28 55 R D ) W0 S 0B 25 B IR AR SR (13) . 57
bb, LA — R G a5 Poa (BIS-A)BLL
Vi (BI5-B) 2525 1EAH R, 110 HZLR MAEA) (1 K eop
5 G 2835 1 AR (E16).

B 05 e
A MgF 7=0.936"
0.4f ¢ 3E “
* Bk
i AR TE)
& 03f .
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O 02 4
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Fig.2 G, values in response to light intensity in the nine species of mangrove forests
* R B E A F(P<0.05); **FR R 2 (P<0.01).
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Fig.3 The relationship between ¥, and slope of G-PAR (S)

in the nine species of mangrove forests
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Wi, M — K R E IR IE TG R, R G K
— 7 THI e % I ss AEL ) 1) SR 22 e, BT A
M HAb—JH, G KR (e sk 72515
TEHR, s i, B mbh. MR E Y B A
PR 20 B 2H 206 4 (FLAR 25 552007)

AHF TR, LR MAEDII P, 5 S AL ik
R 2 IE AR S (B3) 0 K HOIR I R UF K5

*F R B F(P<0.05). AR ) AT DL Pt b 78 - 1R 28 18 2 7K LR UE AR
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Fig.4 The response of G, to the VPD in the nine species of mangrove forests
R B M I(P<0.01).
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Fig.5 The relationship of G, with ¥, and ¥, in the plants of mangrove forests
*FRIN D A K (P<0.05).
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Fig.6 The relationship between K., and G,,,, in the plants of
mangrove forests
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Y R I G, (SackilFrole 2006). ¥, B ik bk o2
O T4 M) 46 1) 1 RS, ki ke & ALK
(PIBHIFERE o [Rlh, W 80 AR, 343 bl A AR
VIRE L R T B P ik S AL AT B AL AR &R
WS P AEOFPLL ARAE ) T B, 72 G H b
R ik ) f KAE(EI1-B). OrenZE(1999) T 7t
RIL, TEVPDIE @G LT, GBEVPD X4 T B4,
G 5LnVPDIEIHZ KR % 5VPD A1 kPalbf [ GfA
RIEMR, BIG = FHEI IS ALN KA AL AR
B 7 RS 1K 5 A A IR R IRAE — 2
MAFLXT VPD I RUR 5K E, V2 05 R

B, VPDH) Tt s 25 75 3 ALY 55 M (Juhrbandt 55
2004; BrodribbfiMcAdam 2011; Marchin2$2014;
ZhuZ52015); X FPAUEEAMEARILAE K b, 72
FEA TR 768 2 K A R BL(WardZ52015; Ren-
ningerf5:2015) . ASHT 5T H ) AR R 32 7 A 44 Ao
(Fl4-AFIB)FI_ESR ISR, 4 VPDIHE I, HE4)
IR G R PR AN, X PR 5B =E B T 1)
7365 R BT T 5 P (ST BE R 2014) . S DL K
WA R K (E14-CHID)TEVPDF = T, G A
FT G K, X RT B Ok T M T M ) 26 S K
BUBCHL AR BT 3 2000, JEAE2 A B, )5 G b
VPDJ i 1M FEAIG, DA U3 P AN ML 2 4 & 5 VPD
PRI, B e RS
MR G5 VPD S A B TR EUE IEAH O, R I
HOAA R AT N (E4-E~D) o X Rl G7E HoAth
N BT T8 v A 38 (2 7] L 552004; Niglasss
2015); F4H 4558 AN (2009) 76 LD AR 2R K
1 B A K B (Spartina alterniflora)™ KB, Z5 S A%
TEEAE H93% [ 21 48% )it FE h, BIVPDIZ#T -
i, HG MR FFHa% . &k Edm N AT AN
()R KT PT e SRR S5 KA OC o JEEITD PR ) et
., BARIEWEKAEL, Zo AT, kH
R IKAS 203X 2 7K B 3k ol i 2 S
AR ALAL T RS IT sk IR A i v HL AR BT AL i i
Jv, PR K BT 5 52 2768 (2, IR 2Ky
TEAE S Bl Ab AT A bRt 5% A S FL(Meinzer 55
2009; Wittenberghe242012)., H ¥ 745(2016) 1) HF
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FORIL, MFER . SR RSB, &I BRATAE B 0
()P B 2 DA K HE A 5 3 il 4 L 2R, it K e T3
5 X 7E— B R b BRI I R B L
AP AT A (FE4).

A AN—J7 1, ALK VPDEAS[E] i S AT A
Al Be S AE) BI7K 2 R SRS (5K 3/ 5 7oK fF
K(Klein 2014), MiE TR0, SKAMAMH
/N K SAAENHE E, T R K B H e/ K
T 56 5 - 438 7K 23 1 sk 2D T P I (Martinezvilalta 5§
2014), XA K S 5 KAT A ZE 5 AT A R T AL
SR A4 PN 9% 182 (abscisic acid, ABA)FK] i B AN ]
(X F [ 452008; McadamFliBrodribb 2016). K]
SRR IAEY), W K FBRARE, ABAPLIEAA
2, KAL) AE N ABA R B 2, S FLRTE S
o TR Rk AR BE ), M W ABAANBE
IR AT SIS AR 4K, Betl 4R ALIFIK, 2%
K 3 — e B FE B BE (K (Mcedowell55£2008) .
TEAW T, GEVPDF &1 3G KA 7] (g2 =K
ARG, 17 A R AL e R ASE X AR A T e
IR NG o AHE, T AR TN E T
ANRE S R RR AL B AT D, 3K e HE I b
7 L — B SRR
2 ARMAEYIK NEHES S FLIEERI 1

EN T, S RAR RN NN DS S SO ES |
Y— R B KIIG 2 83 IEAH R (J&5), X 5 Franks
25 N(2007) %t ¥4 44 (Eucalyptus robusta) ) 50 45 5
— 8. W ZE M RIK I, W B e R A A R
PRAUE P B B 7K 4 IR, 38 114G ) T A 4 A4 s
B RPIGLULCEEH . BRI REIF 1
I ] B AN [F) i FR) £ A8 ARAE A 285  2R /K A A [
R V55058 T IR K Bl . P85
LR A AT AT 58 = ) P (BR2), I, 5
Groox FIAHR K R (BI5-A) MY, 5 G, (EI5-B)HIAH
KRR —HM . HWRIKF BRI PE 1
JrAEZE I /KRR B 5 15 20 R K 3 b 78 (F
7K¥L2011; HernandezZ$2016). A7 H K, 5
G o 2 2 ) IEAH S (E16), 5 BrodribbAlJordan
(2008) [T T 45 S — 2%, ViAW K . 53 fLis
AAFAE R R o Koo I KN RTE TR 7K 73 B
BSOS OR PARRRRIE R . RING K, &5
SKEREN, TR AR A B R K #b7a, T8
LIXFP 1 GRS A RELERE .

2L AR G2 B A5 D't 5 10 4 93 11 2k 1
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GOA 5%, F3—J7 1 th Al HE -5 IR 7K 50 1 Y SR s
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FELLM M AL BN AT N 5 M R K 7 K R
AEZ A7 AE PSR AR

S 3CHk
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Stomatal responses to environmental factors and its coordination with hydrau-

lic functions in plants of mangrove forests

SI Huai-Tong'”?, YU Tian-Hui'?, GUAN Xin-Yi"?, IANG Guo-Feng'?, CAO Kun-Fang'*’
'Guangxi Key Laboratory of Forest Ecology and Conservation, College of Forestry, Guangxi University, Nanning 530004, China;
“State Key Laboratory of Conservation and Utilization of Subtropical Agro-Bioresources, Nanning 530004, China

Abstract: Plants of mangrove forests grow in circumstances with high salinity and high light density, and it is
hardly understood the behavior of their stomatal response to the fluctuation of environmental factors and the re-
lationship between their stomata movement and hydraulic function. In this study, nine species of mangrove for-
ests were used to study the response curves of their stomatal conductance (G,) to different transient light densi-
ties and vapor pressure deficit (VPD), diurnal variation of stomatal conductance, predawn water potential (%),
midday water potential () and leaf hydraulic conductance (K,,). The results showed that the stomatal con-
ductance increased linearly with the increase in light intensity, and the sensitivity of stomatal response to light
was correlated with ¥,,. Moreover, with the increase in transient VPD, the nine species displayed three different
modes of stomatal response: (1) continuously increasing G; (2) increasing G, at rather low VPD and then de-
creasing G; (3) decreasing G, at low VPD and then remaining a low G, with further increasing of VPD. These
different stomatal response modes might be related to leaf anatomical structure and water use strategies. In ad-

dition, we also found that G,,,, was significantly linearly correlated with ¥, and ¥,,. This indicates that higher

water potential status could help plants to achieve higher stomatal opening. Moreover, we also found that there
was significant positive correlation between K- and G,,,,, indicating the coordination between stomatal behav-
ior and hydraulic function in mangrove plants.

Key words: plant of mangrove forests; stomatal conductance; vapor pressure deficit; water potential; leaf hy-

draulic conductance
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