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NO is Involved in ABA-regulated Senescence of Cut Roses by Maintaining
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Abstract: Cut roses (Rosa hybrida ‘Tineke’ ) were used to investigate the effects of abscisic acid
(ABA) and nitric oxide (NO) on cut flower senescence and the interaction between NO and ABA during
postharvest freshness. The results show that 0.5 pmol - L' ABA significantly increased the vase life and
flower diameter compared with distilled water (the control) . However, 1.0 and 2.0 pmol - L™ ABA
significantly reduced flower diameter in comparison with the control. 150 pmol - L' NO donor SNP
increased vase life by 70.7% compared with the control. NO synthesis inhibitor sodium tungstate
significantly inhibited the promotive effects of ABA on vase life and flower diameter, showing that NO

was required for ABA-regulated senescence of cut roses. Moreover, ABA kept the relative water content of
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cut rose leaves, while sodium tungstate inhibited the positive effects of ABA. Furthermore, ABA
significantly increased the activities of superoxide dismutase, peroxidase and ascorbate peroxidase in cut
rose leaves. However, the promotive effect of ABA on the activities of antioxidant enzymes was reversed
by sodium tungstate, indicating that NO is involved in ABA-induced antioxidant capacity during
postharvest freshness. Together, our results show that NO might be involved in ABA-delayed senescence
of cut flowers by maintaining water content and increasing activities of antioxidant enzymes.
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&R (ABA) fEMPIRN BA ZE YA (Huang etal., 2018). TFra S EYIE ABA,
R DA — RINE ARG S M B2 JH3), (F5SFLCH (Borohov et al.,, 1976). ABA &=
(3G A R T T R A N B EROK P, SRR 20 PR T () R R R B s (R BB > 51 ke TR
MREE KA 4, 2002). —FHMAR (NO) ZiEY /A 7E MO8 (E 501 (KD 55,
2007), PR NO BA BEMPIELIEM (& 55, 2003). #FFAEM, 4ME NO iYLk
M, e G EA, $ERICKE MR APUEALEEEYE (Neill et al., 2002; Bowyer et al., 2003;
Zhang et al., 2016). Bowyer 5 (2003) &KILAME NO ] LA$E m B Jh B YIAE I H e . A
KRB IS, NOEE S HAMNIEHEMEIER (Sanz et al., 2015). BFFTIESE, NO & ABA
S 5 A E B AL AR E B 5 4R (Garcia-Mata & Lamattina, 2002; Seo & Koshiba, 2002),
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YIAE A 252K )5 filia A FE thoK 70 f 3 o e i = B g | HOW B A2 S e O i
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Fig. 1 Effect of different concentrations of abscisic acid on vase life and flower diameter in cut roses
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Fig. 2 Effects of different concentrations of ABA on ornamental quality of cut rose photographs were taken after 4 d of treatments
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Fig. 3 Effect of different concentrations of SNP on vase life and flower diameter in cut roses
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Fig. 4 Effects of different concentrations of SNP on ornamental quality of cut rose
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Fig. 5 Effect of various treatments on vase life and flower diameter in cut roses
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PRI POD BTG ME s, 0 I EEXF I . ABA FI SNP ALFEET 35.1%. 8.5% A129.7 %. ABA+ 3[R
N A T ) il 9 A S LG T RN AR % Ak 3

HHE 7 argn, SRR A ERYIAE R APX BEVEETE 0 d N ER#H £ 7. 2d N, ABA+ SNP 43
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Fig. 7 Effect of various treatments on the activities of SOD, POD and APX in cut roses
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LA AR KR R I SRR A R R K, AR A B (Sanz et al., 2015). ABA
BARWA-FRIRAE R . [fLEsh. i w2 flsie % /EH (Huang et al., 2018). =ik
ABA #ii] TR AR BRI, KK ABA NME#EREA K (Schnall & Quatrano, 1992). A5
ZEREH], 0.5 umol - L 1 ABA A EL T Hofh Ab 38 & 3518 0 7 Y146 A e R A 5 4, FrbL, 38
BN ABA R FUIEREE. Geng % (2015) KILAME ABA AIZEAFE IR VIAE & A v
FHIER. [FFE, ABA AR T UIEIEM % PR EE (Huang et al., 2018). NO {EN—FH B RN
US55+, SHEVPIFRAER . Fhriik. ARt AEKEE . SfLiEsh. Hbamm
xS TR AEEH (Garcia-Mata & Lamattina, 2002; Pagnussat et al., 2002; Manjunatha et
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al., 2012; Heetal., 2014; Laxaltetal., 2016; fRIElF %, 2017; Zhangetal., 2018). % IHH
T, NO fefs 5 HAL IR R BAFREHEYAKKE (Sanzetal., 2015), W25 ABA T
(Ledn et al., 2013). AL+, NO 25 ABA iYL H ML, £KP NO M ABA fEVIHELR
i 77 TH LA BRI RS . Garcia-Mata 55 (2002) f& i, fIRIKEE T ABA Fl NO PAF AR 1) 77 i 5
A SR RFLR A FEF R IF A, NO AT LIdE s PR I8 ABA Y& FE AT #T il Fh - B ARER (Liu et all.,
2009). AT TR, EHVE TN SN Z % NO /ERH T ABA B R (Wuetal.,, 2018).
XU R R L0 T NO 25 ABA 5 5%, 1L, NO &Nl F S EReNING 7 ABA Xt
1 H ZERREEBCR, R NO MTRETE ABA JELZ I &l SCHE/E o

KM AR R B RERZ —, Koy gz 4em i, i SfLIRIE s 28 10w 2
MR S K 3 I 2, AR A A 7K 73 AU DR RF T4 2 40 B 24 4 1 AR IS 3 I B6 i (Yoo et al.,
2010). ABA Z 5N E, HhaFEKSMiE (Li et al., 2016). #7EEKE], NO Z5 ABA
SSAL S, &N N K53 B iE (Desikan et al., 2004), X7EZRE AL BT 5 B8 2HESE (Desikan
etal., 2002; Garcia-Mata & Lamattina, 2002). AHFFH &I, NO #IHFEBRENFL T ABA %5
IYIAE A=A SR E RN, 0 NO WEESH T ABA @ fREF /K7 R EK YL A R
firo Neill 28 (2002) KB NO #1#5 L-NAME F3%5 47 PTIO HALFRES T ABA 55181 & % &
MR XIE— B LR T A AN R, B ABA £ NO 25 FTHEMMIREE T VL H 2=
FEXF &K

P A B R G A ) 70 A2 T o B R AR R —, AT R b 2 i R A
(Shah & Nahakpam, 2012), 5 POD. SOD. APX %. Dwivedi % (2016) #F7 XH, ABA &
EPem T UIMES] 22 1) SOD fl APX G, K TfidfiAdr. AR+, ABATENO S5 Tigm 1Y)
1L AZEPUEES POD. SOD. APX [ PE, Mk BIVIEREE SR, $Embra L BgE e R T
16K J5 W5 (Shaheen et al., 2015). WFFLRN], ABA A8 Sl L SR AMLERNMEZE, S 59
F A R SR T R (Zhu, 2002); 37T LA SHUEAGEEIE R 300K, AN S Ad 0k i )40 4
A4 (Bari & Jones, 2009). #MNJE ABA ¥ T HAR (Atractylodes macrocephala Koidz) ' SOD.
POD. APX il CAT %1k, Z5f# 1 AL NISANET (Pb) i S8 5 5, b 1% Pb AW (Wang
etal.,, 2013). NO tHA[@E HALK SR VLIRS K, FmiiKees, witsmdg st
RE1%% . NO WS Eh Ml R/ H SOD Al CAT 3% /19 ETF, MR /N A it a b i (B
AL 5, 2001). ARE T, NO B Al S BN 53 FHIC T ABA i S UIHE H =1 HT A AL B
PE, R ABA #EUIEHA ZHEMAE ST NO =5, 1Ak, Zhou % (2005) KILNO 25T ABA
B FIFEIE R (Stylosanthes guianensis) PUAAEEIG MG IN. fE55EHIE T, NIENO IlfES S T
ABA 55 (Festuca arundinacea Schreb.) % e &HFE Pt RG0GETE (Zhang et al.,
2018),

g b, EEIWRER ABA BN T UIHEH =M BRI ARG A . ABA 7E5ME NO 125 F,
AR S K AP EEE EAEK T VIR H S A Ay AT, NO 257 ABA iEZV){EN
B AHARGFHRIT BT, S NO B T UL IREEFE LB 4k 35 o
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