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5ME ABA, NO #1 H,O, 34 ZEEI R M Fr ok B SFL AT AR R M
HEH, kT, BAN, XBW, TAT, TZH

(BEARZEYTRER, I M 510632)

¥ E.: A (Zephyranthes candida) it ¥, TFRAR BN EBRER. 75345 (sodium nitroprusside,
SNP) Rt @A XL iR R SALTFH T, DU =F e UIAE R 6 b i B R R LT K HE . SRR
#H, 10 ~1000 umol/L & MRANFH L S A R AR E G B A RESALKHE, HERSAEHHFS
AAERWERMY, SEAEXN R RESATFHAMZER T HERSAWER, EREEZHSALBRNE
1000 ymol/L bR B . XEHIEINEGESYRER AR EWAE Y, BREESANEFHETEES
T—EWIEM, BXNER SR EE R MR L SAXE, NTEERNERBERBR/D, SRk
K, REEFE.

XEW: AE; SNEESYE; |iEsh; uikExEe

FESHES: Q945.78 SCERERIAFE: A XEHE . 2095-0837(2013)03-0278-08

Effects of Exogenous Abscisic Acid, Nitric Oxide and Hydrogen Peroxide
on Stomatal Movement in Petals and Leaves of Zephyranthes candida

XIE Wen-Qi, ZHANG Jin-Ping, TAN Jian-Yi, XUAN Xiao-Li, WANG Yong-Fei, MA San-Mei*

( Department of Biotechnology, Jinan Universily, Guangzhou 510632, China)

Abstract; To illustrate the effect of ABA, SNP (sodium nitroprusside) and H,O, on stomata
in the petals and leaves of Zephyranthes candida and explain the application of endogenous
signal substances in cut flower perservation, the rate of change in stomatal apertures was
measured. Results showed that 10 — 1000 ymol/L SNP and ABA could induce different degrees
of stomatal closure in petals and leaves, with stomata in petals having higher sensitivity than
that in leaves. When undergoing H,O, treatments, stomata in petals were only affected at
1000 pmol/L less sensitive than that in leaves. These results revealed that the movement of
stomata in petals may help delay flower senescence when flowers undergo exogenous
hormone treatments. Appropriate exogenous ABA and SNP treatment could delay flower
senescence by inducing the closure of petal stomata, reducing the transpiration rate of
petals, and maintaining the water potential of plant cells.

Key words: Zephyranthes candida; Exogenous signal compounds; Stomatal movement;
Flower senescence
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FLIE BB 1 A P T H R B 3 X AR ) R E R R
&7, FEld R, N YRR EENE S S
T, ABA, NO #1 H,0, & mar iR KL K
B3, WM A RROKEET . IERIIRERE T,
FEEHYIRN ABA FREIFE, B SR
SEH, MR BRI A B BE— B B . Xt
T2BE T BRI R NO f ARy, i
WZEBERSHEMN F RESILFERIKTES . 7
4, MYTERB &G TR EFRE H,0,, %
KAKA® . R, XeRELEFTFHAREL
S, ARIMNEEEXNERSILEZ SRR
HE AL,

KA FEREFWEEERENEERNREZ
—UO e R R RIS A, e Feak MR
JEER S AT BE R, AR BKD AT =
HME, B KRR R UL M, (RHk
FEH) ABA FINO BT Z F THIE M fR e, I IR%E
IR ERR ABA Xt A BUIERA KBS
PRRAIAE S R BRI o NO [t Homs 34 i b 21
A LA B B SR A YN 35 VAR5 28 i)t BRI A fee E A
ERIEIR, ERUERER®, H5b, BIEY
WEK H,0, TESUIEMEREBET, MUK
HAERAREEEFEE", B T4IE ABA, NO Al
H,O, BBl it ¥ it K L8 3l Wi 6 A Y Pt 4
K, ZHEXUIEFMHZEE AT e 5 X ERR K
SALZF RN ERMEX,

& % ( Zephyranthes candida) & f1 # #F
(Amaryllidaceae ) B ¥ Jg& ( Zephyranthes Herb ) i
—FEELEREY, NLEZ. EF. AEE
Mo BIHrBET ABA, NO X ARIYIAE 5 fh a4 ¢
fEAEH KE#HE, HEEEPENEELOHEERE
A FIE R IRIE, 6 TRk B E AT TE
BEEWERERAGE— Wik, BEEN—FMZ
PR ALY, ot FEIRR A S ILBE
BE, ARNTHEBREOEMELRNE, SaR%k
BE ABA, NO ZEYI7E{R P Z R RIS HEY
REVEEZHBEURER, RICRAARRWREH
ABA, NO #1 H,0, Xt ZEAnnt jr #4740 38, LI
TIPSR ABA, NO 1 H,O, XFZER F MR
REILFFAFEEER, H#E—PRRA=ZEERT

TELRELIIHLEE
1 #HFITTE

1.1 #EHYsH

R ( Zephyranthes candida (Lindl. ) Herb)
BEBE KRS (dt4 28°8', K& 113°17) KE
Wo. 7 AZ8 A, B LN RMERK . WK
AR RGESI TR, BOMARA A BRI A
HEERAKE Wt g, miEhE. LS
TFKVERAEYIPORE, SR A BB Fr vk A e B 2%
b, BE/ANCRIBREH G R, 2#RKYS
10 mm. FE5 mm WFEFE LK
1.2 ABA, SNP #1 H,0, &3

WREEFBABHEREZE W (10 mmol/L
MES/KOH, 50 mmol/L KCI, 100 pymol/L CaCl,,
pH 6. 20) fy3EFR ML, BT 25°CHIF WLt (Otia
300 pmol + m~* - s 7 ) PRI 3 h MRS FLIFI

BT R FDHHE T R K EW R E W
WL 10, 100 F1 1000 ymol/L ABA. SNP #i
H,O, HEZEml H, GkEEAE 25°CHIR] ILOL TR IR
3 h, EMFEZEFREMLT, BRI RLETR
KM AE 3 h, fERZ AR, He,
SNP ( sodium nitroprusside, #H¥47) £ 4 E
NO ffittk, SNP A-FrhEHWASE, THERNR
MG MR, B NO,

1.3 SAAZETHHNE

7 Nikon YS100 St B i%E 40 {(5YET, W
££ ABA. SNP Fil H,0, kbBE )5 LA K B4 h 3% iz 2% v
WAL S R M 2SI, BN RENLI R
40 MRFL, BUOPIME, EREER 3 K.

FIA LT ATHE ABA, SNP 1 H,O, X%
SR Bt Fr R SALFLBR AR |

o =(Ry, —=R)/ Ry x100% ,

c ARALABREMARE, R HHRMRLZ B
s REZWSIAILE, AR ABA, SNP &
H,O, kb3 /5 RE &ML,

1.4 BiEgitina

1] SPSS 13.0 #f4xf ABA, SNP i1 H,0,
Ab PR DA K B 3R 7 % B AL U I 3R B A SFLAL
BR/NBLT t R, 2H7EHR T ABA, SNP il
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H,O, ML ARNELERT B
2 LHWLHR

2.1 HERBNRERSHE

BRI . AT B R AR A SR
WA, MERKBIM. EMBRIRAME LN
%, MRMRLARBERNGRKEE, —ENE
SRRSO E . R AL, I LA
Lo, 2BE. BRBLSILHSHAERE,
T RESALEBES A TREAETOG, B
R4 S0 R A MEATAT (B 1),
2.2 5ME ABA XTI FSTLMRIR

Xof 2 AR IR B E 54T 10~1000 umol/L ABA
abEREy, SILEYFFIARERE ABA AR, HHM
RREZMBAENRESHELE, SAIBEER
mEE(p <0.01), KAIBEMLER 26.80%~
43.39% (F 1), H, 100 ymol/L ABA LS K,
AL RA R B K, K 43.39%, 10~1000 ymol/L
AR ABA LM FEEE S, |KILALRENEA
WEFRHRBE(p <0.01) , KIALABRELEN

rrketamisngantials e

14.23%~19.96% (£ 1),

ot 2 AL RIS Sl F 4T 10~1000 umol/L ABA
W3R, SRR SREE CERE R
TiZEWH K (F2), H, 10 ymol/L ABA kb3
G, SAFLBREIEN 15.73% , SHMARLSE
BB R K AR, SILARERAERE
(p>0.05); 100 ymol/L Bt 1000 umol/L ABA 4t
HE, SRS HBANZRIREF
(p<0.01), KA BZELEFAZFE 29.47% #
36.62% , XM A maiEALE 10 ymol/L ABA &,
MR LS ALILBREREN R 3.983%, R
RBE(p>0.05) 7 100 ymol/L 5 1000 ymol/L
ABA fb 35, REFMSILILEMHE T R4E
HBF(p<0.01), KFLAEIRSFIH 33.63% .
26.27% (#£2),
2.3 5ME SNP X#EE#EE ESAL MR

AR B2 10 ymol/L SNP
AHE, T AILILAA LR A 19.33%,
55 Pl P 2R R G R FRL R R e SR g, RFLTL
BERARBBBEKF(p>0.05); 100 ymol/L &

A
D
A. Stomata and epidermis cells in petal adaxial epidermis; B. Stomata and epidermis cells in petal abaxial epidermis;
C: Stomata and epidermis cells in leaf adaxial epidermis; D:. Stomata and epidermis cells in leaf abaxial epidermis.

B BEEBRESA. HRARESANREHERAESRE

Fig. 1 Epidermal characteristics of stomata in petals, leaves and epidermis cells of Zephyranthes candida
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F1 FE®RE ABA, SNP g H,O, Xt i MESFLILEEAEFM (n=120)
Table 1 Effect of ABA, SNP or H,0, at different concentrations to stomatal apertures in petal and leaf
adaxial epidermis of Zephyranthes candida (n =120)

SAALA® (um)
Stomatal aperture
SNEIES piz) i i g i 1]
YR /53 Petal adaxial epidermis Leaf adaxial epidermis
Exogenous Concentration
signal  (mal/L) ez ABEAR ez ABEAE
compounds CPE +5rMER) A8 Rateof changein  BFM:  (FE «i¥ER) AEM  Raeofchangein BEH
Blank freatment  Treatment  stomatal aperture  Significance  Blank freatment  Treatment  stomatal aperture Significance
(mean value +SE) (%) (mean value +SE) (%)
105 4. 44+0. 51 3.25+0. 682 26.80 *x 5.06+0.42  4.34:0. 422 14.23 *x
ABA 1074 4.31+0.42  2.44:0.622 43.39 *x 5.31£0.63  4.25:0. 402 19.96 o
1073 5.00£0.83  3.44:0.75% 43.39 ** 5.63+0.556  4.56+0.412 19. 01 **
105 3.88+0.80  3.13+0.902 19.33 NS 5.19=0. 61 4.19+0. 442 19.27 *x
SNP 10-4 3.81+0.55  2,88x0.49° 24. M1 o 5.0920.50  4.34+0.422 14.73 **
1073 4.25+0.47  3.31+0.67° 22.12 o 5.00=0. 51 4.31£0.512 13.38 **
1078 3.38£0.80  2.88+0.57° 14.79 NS 5.00£0.42  4.25:0.312 15. 00 **
H,0, 1074 4.06+0.89  3.38+0.572 13.75 * 5.38+0.49  4.19:0.502 22.12 o
1073 3.7520.63  3.06:0.42° 15.73 o 5.06+0.556  4.06+0.34 19.76 **

B O ME BEMIA KT -MES Zsh¥s i LA R7E KT -MES Zrhvswi R ISR ¥ E ABA, SNP & H,0,(107°, 107*8 107° mol/L) Bt
FEMA R M SALABRFISE (N =120), * (p<0.05). #+ (p<0.01)FINS(p >0. 05) 43 HIRERE KA T ABA,
SEN%.;EE H, O, ISR ERBE . MBENARBE ., ARM/NEFERR 0. 05 KFE, ARURE SNP AL 7] 22 57

Notes: #Stomata in petal and leaf adaxial epidemic were subjected to 107%, 107%or 10~° mol/L ABA, SNP or H, O, treatment for
3 h, stomatal aperture were measured with and without ABA, SNP or H, O, treatment in K*'-MES buffer (n =120). = Signifi-
cant at 0. 05 level; == Significant at 0. 01 level; NS means no significance difference. Difference between values with the
same letter in each row was not significant at p =0. 05.

F2 AERE ABA, SNP 5 H,O, X{EMAH i A <SFLILEIZHA RN (n =120)
Table 2 Effect of ABA, SNP or H,0, at different concentrations to stomatal apertures in petal
and leaf abaxial epidermis of Z. candida (n =120)

SALALA® (um)
Stomatal aperture
SNBSS AEM TR T M- Jy S T
YR /53 Petal adaxial epidermis Leaf adaxial epidermis
Exogenous Concentration
signal - (ma/L) Sps ALK L] ABAHE
compounds CFfE +4n¥EiR)  AbE4 Rateofchangein  BFE¥: (P +ipMER)  EM  Rateofchangein BEM:
Blank freatment  Treatment  stomatal aperture  Significance  Blank freatment  Treatment  stomatal aperture Significance
(mean value +SE) (%) (mean value +SE) (%)
1078 3.56+0.88  3.00:0.61° 15.73 NS 5.34+0. 51 5.13+0. 542 3.03 NS
ABA 1074 3.1920.51  2.25:0.59° 29.47 *x 5.56x0.58  3.69:0.47° 33.63 *x
10-3 3.25+0.65 2.06+0. 582 36.62 ok 7.88=0.65 5.810.61° 26.27 ok
1078 3.00+0. 51 2.88+0.29° 4.00 NS 6.1320.60  5.56x0.38° 9.30 *
SNP 1074 3.81+0.47  1.94:0.382 48.70 o 5.31+0.82  4.00+0.562 24.67 i
1073 3.38+0. 61 2.31+0. 372 31.66 o 5.19x0.50  3.81:0.552 26.59 i
10-5 2.75+0. 52 2.44+0. 322 11.27 * 4.25+0. 42 3.31£0.372 22.12 ok
H,0, 1074 3.06=0.74  3.00:0.37° 1.96 NS 4.50+0.47  3.75:0.532 16.67 **
1073 3.50+0.45  3.25:0.51? 7.14 NS 4.63+0.54  3.81:0.432 17.71 o

B O ME M K -MES S P LA R7E KT -MES Zris i R ISR ¥k & ABA, SNP = H,0,(107°, 107*=% 107° mol/L) Bt
EMA R E RS LA R E (n=120), *(p<0.05), #+(p<0.01)FINS(p>0.05) HHNRRERERL
ﬁz’ﬁ%\l}z&ﬁ H,0, L ERSAARHERBE . MBEMABE , RRH/NEFERR 0. 05 KFof, RR¥KE SNP 4-3HH
B, Al o

Notes: #Stomata in petal and leaf abaxial epidemic were subjected to 1075, 1074 or 10~ mol/L ABA, SNP or H,0, treatment for
3 h, stomatal aperture were measured with and without ABA, SNP or H, O, treatment in K*'-MES buffer (n =120). = Signifi-
cant at 0. 05 level; =*=* Significant at 0. 01 level; NS means no significance difference. Difference between values with the
same letter in each row was not significant at p =0. 05.
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1000 ymol/L SNP 4h 3 /5, SFLARERMAER
BB ERREE(p<0.01), KL
R ERFE24.41%, 22.12% (F 1), H
H1, 100 ymol/L SNP Xt ZE IR S S FL I F 2 IR
Bk Xt iriim i A B, 10~1000 pmol/L
SNP ¥884 i 2 M A g < FLCH, KALAL
RASL TSR R 19.27% ., 14.73% ., 13.80%,
SAAREBARNZRYEEHRBEKFE (p <
0.01), Hr, 10 pmol/L SNP Xfif B JF 3l i I
LIFAEmER (K1),

F 100 wmol/L 5§ 1000 pmol/L SNP 4 PHZ %
IS, SRS RMARKE PR3
JFRIZRBEE (p<0.01), SAABREMHIESFH]
7 48.70% . 31.66% , 100 ymol/L 5 1000 ymol/L
SNP b3 FimiEfE, AR S BMAHRK
SR EE N ERBREE(p<0.01), KT
BAEEST AN 24.67%, 26.59% (£ 2), 7
#h, 10 umol/L SNP XtZE A0 5 i)z i & - <
LFFAAEGEASRD, #RchE<AARES
MNEHANERABE (p>0.05), SAAEEL
AU K 4.00% , B mh 5 SRR KGR R Ak
BRISAARERBE (p<0.05), SAALEL
FH9.30%(F2),

2.4 SMEH,0, MEELR FSFLARM

F 10 uymol/L H,O, b B & #im A REA 3L
Y HARIESAL A, SAAREAER
14.79% , SRR PR AL BRI R A L
B, ZRAEBFE(p>0.05), 1 100 pmol/L =
1000 ymol/L H,0, 45, M rihm< L%
BAEFZ 16.57% . 15.73% , SEALABREXT R
HPWERBFE (p<0.05), Hr, 100 pmol/L
H,O, XL IEH W AL B3I mE K, 10~
1000 pmol/L H,0, ¥ 8EH S M F i 3l m < fL
23, LEENSAARHBE TN RAZFEE
(p<0.01), SKAABRELESHH 15.00%
22.12% . 19.76%, H¥, 100 ymol/L H,0, %t
R ERENSILE I MBER(E 1),

Fi 10~1000 wmol/L H,0, 4b P 2 45 s il
)5, SRS R R E BTG 2R
YARBE (p>0.05), SFALARBILERT. 96%~

11.27% , MR mihE LS FLEshREA g 10~
1000 pmol/L H,0, 5, KALAL B ZE/L E N
16.67%~22.12% , 53t WAMLE, ZRHRE
# (p<0.01) (£2),

3 itig

ABA FE A Y i) S IR R X DI AR 4 5 1
FmEAEN:, RIKE ABA LA B THIEK
fReE, Wik o ABA &b I m R,
HER7EXT H A0 B &3, 1.0 mg/L(4
3.79 ymol/L)F12. 0 mg/L(#) 7. 58 umol/L) ) S-
ABA(RRBLIE TR ) X A U146 1 4 I 5 8 R 363K
RBST, MAEEBUR BRI 200 mg/L(4
757.58 pmol/L)™" . Ahmad ¥ A 1.0 mg/L
(£538.79 pmol/L)#1 0. 1 mg/L(#j 0. 38 pmol/L)
BRI ABA B4 EA MM 5 I im ABA
FH&EB T, MUBEBMHEKSTEERFRRS, B
BAMRBMAT W AERKT 1.5 1.8 %, W
10. 0 mg/L( %) 37. 88 pmol/L) E ¥k FE ABA AbFEH]
AEABIE KA EMAB NGRS, BERgRE
ABA b3 J5 1) 45 B A B O I 6 VB TR I B RIS
F ABAESR THEMBANFSAKKEE, Hh
SHLHiz T BE7E ABA R A EHBEEL B PR
TR, ALBEFEEE, 10~1000 pmol/L
ABA ¥ Tl S RFELISILCH, H ABA XFIER
mEHE Sz m R A kERAL, R
ABAWRE B K, KA KHBEHE, 10 ymol/L #1
100 pmol/L fk¥& FE ABA B IEM R KSR
W, UIERZERBERRI, N dBELIE
%%, 1000 ymol/L ¥k & ABA AbBR{Z DI 38
WIEFEE, TS LIERER ABA R ZIMR
UMK, EHRE ABA REXIR A S YRR
BSFLRHA, BEUIIERZERE VR AR I AR F g™
TEMH, UIERRELNIRA R ER R4S SIS E
MELIGRSE, MM R, ALHE &R IR RV
ABA fhH)E, MR SALBRZARE R KT
Hh . BAB] ABA X AZELIR K AL 3 Em
KTk, 7E4MNE ABA EZ VI EE KSR E
MRPESAHAREEER, TR T EERR
KIER



B3

WEFE: MR ABANO 1 H,0, XIZZEER XM iR B AT IR 283

NO B—MBHEZMEYHE ST, FRTAR
&, ¥ A SNP #E4 NO f4MEMMAE, 3k FixT
A ZY04EAL 3 100 ymol/L SNP 5, JIERZERR
THAEZEEZERE, ARIME NO BBRE K TI 1L T
WM IR, MR E R R, EEIE
%", D. Badiyan ™' B &3, NO gtk
DETA( Diethylenetriamine, —Z 4% =k) g/ = H
F Antirrhinum majus L. ¢ Chitchat’ . Delphinium
ajacis L. ‘Bellisimo’ . Dendranthema grandifiora
RAM. ‘Regan’ . Tulipa hybrid ‘ Gloden Brush’ |
Gerbera jamesonii H. Bolus ‘ Manovale’ , Lilium
asiaticum L. * Specisiom Slimplon’, Rosa hy-
brid L. ‘Carnavale’ . Iris hollandica Tub. °Blue
Magic’ B{R#¢, H4HEM R DETA ¥R 10 mg/L
(#597. 09 ymol/L) i}, Ph EVIERRIEH i ;
100 mg/L( %) 970. 87 ymol/L) & DETA B4R HL6E
FELE UIAEFE &, {H B4 U0 4L &Y R 15 A R B A
10 mg/L( £597. 09 ymol/L) DETA 4k ¥ it & BT I8,

o BHAMBIST dHE—IER] 100 umol/L SNP FE
S FEEEARE, ALBLEREH, 100~
1000 ymol/L SNP ¥JREHE AL MFN 1 SFLCHT ,
B . mBhmE E A< L% 7E 100 mol/L SNP
YERR SRR RE R B R, il 100 pmol/L
SNP b #E F WM R AR BERKR, M
PIEE N 2B R KR, EILTIEr =
HWE. 7o, BATERI, 2 SNP ALFIRE K
100 pmol/Lag 1000 mol/L i}, eI FLAY<HE
BERTH S, MRS RS T
MR BARIZERE A NO XF I BEAT IR SR B
WA WA RER S T EEMRKIEM.

H,O, (EAEZEMIEHEY R, —HEHANS
HEYHEESBETMR. H,0, -4 imE b
RIRE MBI RS RGED . EEBLT,
PIFEFFH H,0, My¥REE#E 60~1000 pmol/L'®! | %
KHKRGHH: 1000 ~ 1000 pmol/L™**! | B 44K
H, O, ZEA [FIAEY) P % 40 M 3 LR 45 B VR B i 22
3, EHSSGEYE NG EL R E
o T HMBGHEER H,0, BB N ES YR
YRR RERZAER, BAMUBEREEEY WA K
MEAFLRE, CEFEYENA RINE, WL

i, HEpERTREa%E, EREHREN,
H,O, R HA BT ZLEM . ME G
1 600 ymol/L H,O, i35, HE&YIERRHEE R
M9.8 dFEKZ 12.8 dI™?, BAASLIEER, 10~
1000 pymol/L H,0, ¥EeEE St Rt . mihm X
FLRH, . mhE E]AL 8B e 5%
R E H,0, filK¥%EE H,0, AMIEM. wH
1000 ymol/L H,0, kb3 aEiAE SR 2 S FLEH,
XARERRYRE H,0, R UIEE LW —IE
JFHE. TE X H,0,. ABA F1 NO Z[a] £ 7 Hh [F]
YEM, H,0, #8 H1 NADPH % 1L B & Bt A &
ABA S FL KM 5 S5 S B, EReEML
FNO #y By, ZEBE. UV-B &S| 2ayft T 4an
M AR B S B HESR NO &R, #ElItdE
REEER H,0, ZHFHES THRERESARA,
T2 B E H,0, FifF& B A ABA #1 NO &
M T SFLFFHA

Azda BF9E K LA 4 7 ( Tulipa gesnerina) #)
eI Je SALRERE B S AR B AR AL T TR P el oG B,
DARHEA AR A Bk P41 . X S FEXT R 2
TENBROTRT R, M. mE I
B SYIES LR IEA X, D B gUt
BERR R R RBEE I E AN B PR E—E Y
YEF. ABFSEIAR AR ABA 1 NO S E IR % K
SAKRHAWRR R BR _EEEZTE LT
FrEA N EEM. ZEXHIESATIRMRE ABA #1
NO ibzimf, SIIEAEMIRESAKTERRH, 1]
ERZEBAERIB/D, K S48 AR T M UIAE 1
FENE. TXHTF ABA F1 NO X7EMSFLA1E
FIEEWRBERNL, HRER ABA f1 NO &8R4
MR SARIBEESCH, TIAE AR IR AR R g2
i, FHIE, MEHHER, HO0, NI HEKER
RBERTIEEE, XFTRREZE A H,0, 5 ABA #
NO EZ I ZEHEREHE TIAR, BiIERES
fedt— 5,

B 30k :
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