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(PEHLAHRHE R, BEPTHA% 712100)

@ F: UWRITRIIEE (Lilium spp. )  PUEAINE & A6 AR BEFE T 1-F B3R (1-MCP) Xt B & Y178 T i
B AR N R A R AR O A RS A BRI R R . S5 5RRE . 1-MCP W SR & I TE AL IR R
FEARXT B BN, S B VB 7 s MR & TR SR B, 1R Z ARV B0t 3L s B /& TR TN —
a i X AEEE S SRR B, APTRERE 1-MCP X AR B S IR REAR —EBCR, FE T
1-MCP 438777 B & W B AR WAy 0.01 wl/L,

XBW: BE; 1-MCP; U17E; fRéf; 3
HESES: S682.2; S609°.3

SCRRFRIRED: A XE4S: 1000-470X(2010)01-0109-05

Effects of 1-MCP on Florescence and Senescence of Oriental Lily

SONG Jun-Yang, ZHANG Xian*
( Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract. The oriental lily ¢ Siberia’ was used to study the effects of 1-methyleyelopropene
1-MCP on membrane permeability, ethylene, malondialdehyde and soluble protein of lily. The
results showed that the development and senescence of cut flowers were delayed,the vase life
of lily was lengthened and the appearing time of ethylene peak was postponed after treatment
with 1-MCP. The cytomembrane permeability, ethylene peak and malondialdehyde content of
plasma membranes could be reduced with the treatment of 1-MCP, but had no effects on
soluble protein content of oriental lily. The results also showed that the 1-MCP had some effects
for fresh-keeping of lily. The optimum concentration of 1-MCP was 0.01 yL/L. Meanwhile, the
most effective concentration treatment can offer help for the 1-MCP application in lily postharvest
and enhance lily cut flowers quality and economic efficiency.

Key words: Lily; 1-MCP; Cut flower; Fresh-keeping; Senescence
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1 #H57F%

SEHREL R E & (Lilium spp. ) YI4E, FERRIE
F =g B 22 F) AT 22 1 O R ZEFRER , FhBR AL AR
g 18 cm(JA4E) , BB AT RIVE  FAAFIE .
SEIG AT IR B i FhER 55 — QAR5 AR, 1)
RV G2 LmE B EK 24 h, S HEF R
S 2520 8.0 1P K E 50 em AL A
—HWEEER, RELEZH F, BEUEE 2 i
. 1-MCP i %) & %UR 4 0. 14% , 2 [§ ROHM
and HAAS A &M, LARN 1.12 m® gk
KR B R A FRIEE S 1.0 m® fE4 1-MCP
SAARKEF %5 PR 2 8], TEAR PR A DDFE , e BRI fef
FULE , 2 BIMERFREL 1.6, 0. 16, 0.016 g i+&4F
#) 1-MCP My KA TR /NE R LA, — A2 A A
W, ABBE IR EE FKRA/NERIL, ARG R 45
Fifn 5 35 % &, 4B A 1, 0.1, 0.01 /L
1-MCP ¥R, 403 6 h 5T, A ZbFEREE N
0.01 pL/L, B AbBE¥KEE N 0.1 pl/L, C AbHVE S
1 /L E A UIAEARBR 5 A Xt BE— e 43 51 4
EEREFKS, 83 d#—REEFK, FBEZKIT
Ui 2 cm, FANMEEIEYERE 3 IR, BNEES
BebnE ., AbFEI IR SC 0 = A H ¥R 27°C, &K iR
FE21.3C, HiXHEE 60% . MIHREME 1d N
REHYS KA,

LA 7t B L o B R 4% e DK 7 1 R s [) P
7, 2% XA & s BRI TSN EE
MEZEN, WKHS RS NEFER K, GFEH;2
R HFEEH(RER R ZAFMREET®);3 &,
R (BT K, (AT AR 2E ) 4 9, BRI
(eI, Bifa iR AR A ) 55 2, WA
(Temas , AbE T 8) . BRICFRE NI AE L
ML ER, RGN EE N E YR ER, R
ERA AR A AL RS 4 (R%0) , kKI5 B4
PR B A SRR E RS
B E S BB /NERAR Y, SR T
B O 10 h, b5 RE SRS HSAHARE
{UNSE o AN Z8F 5 GC-14A SAHEIEIYL, B R
N, ,GDX-503 & ik, #EiE 60T, & kI B T4l
R E R B 1M0C; BT EA S B
e FAZ S i v e & B At
VR s TR PR B A 1 I 5 T e S ) s SR ) DPS #k

X AT B 2R R
2 ZER5HMH

2.1 1-MCP B & VIR mBRAmES G m

% 1-MCP i385 1A & 4 & ar B85 R i
Ko Hf AR 3d,i5%] 11 d,B.C b3y
#EK 2 d, {680 1-MCP 1] DUSEK B & YI1E IS 5
w(E1);AEUHEER 3.5 ~4.0 Z 2V {ER
BMWERI R B BB, R IT R M5 A3 K% BR AR
R S 2T A, xR Rkt |y 2 d, AB
WFEIRESET 4 d,C AbHEFFEE T 3 d(E 1), X
15 2 d 256 8 d HAI 2 SRR e 21T B
AT, G5 F BT, B F1 C b 5 X M ET7E B &
HEER A LS REER BEEZR,3 M
ZEEBEEREEZS, Y 1-MCP b EH A Y
e R F B E K, K 0.01 ul/L 9 1-MCP
FEIEK H A VIAEHEAE 75t 7 T AUR BT

6_
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E 1 1-MCP 8 SfEFwmRm
Fig.1 Effect of 1-MCP on vase life of lily
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1-MCP b3S 45 7 & £ 4 B & B B IR
(RE2), EERAERR T L4mEE,B.C 403
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B2 1-MCPXMBE&ZHEBRMENM
Fig.2 Effect of 1-MCP on ethylene production of lily
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Kt FRAEMRAE 11 d B BLZ e, Forpod BB ) 20
EfE % 0.002964 pL-g~"-h™', B.C AbIH) Z 40
(BB, IR N 0.002423., 0.001964 plL-g‘1 -h! (A
2), XF B.C AbHH R Xt BRI (E B AT B3 Mk 22
SaME £, B.C 43 5 Xt B4 B 2 2
o LU GHifE 13 d) A LLHE) Z 0 R
B, UL A KEERHER T Z e H B
2.3 1-MCPBEAMETAKELSEBHZMN
AEMEE A RS BIFRE LI, W5 A
THe(LE3) ,iBAZEE 2 BRIHIE AR B E
AL, 5 HAEE F R R AR R T 6 B, RN
HEARSBERGY T, BEEEIMTERE
B,3 AMb B X R B 8 A B 2 (] B R AEAE B
PR, SLFE ,1-MCP X1 E & 16 Al &
HR & & BA 0,
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RHERE (D
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3 1-MCP X EAAAMERRIENFMN
Fig.3 Effect of 1-MCP on soluble protein content of lily
2.4 1-MCP 3B &M AR HE T E R R0
B RE T 0 B A 240 AR X i AR SR B D S
ZN ARG BT e 2 d DU ,3 4
AEBEAEIR AR AR XS B IR T X (K 4) . BE

N
[N

——A
—=—B
08} —*&C
——CK

N

06f

04r

0.2

TES RNRARRT B S (%)

Relative conductivity of membrane

o

2 4 6 8 10
MAERE (d)
Vasing days
4 1-MCP B &HEMREEXBSENFN
Fig.4 Effect of 1-MCP on relative electrical
conductivity of lily

ZFMTEREY , MRAESE 4 d DUE A LHE 5%
M fE B EMEZR B Al C A H S5x WA B &M
Z5R . XA AL BAE L, A Ab 3 AR IR T AR
HEXFEME BTN , R E 0.01 ul/L # 1-MCP
b PR BB A R I U AR 3 8 AR P AR AT v M iR
NG XN HER B8, IR iE 2@t ANE B
HEE,
2.5 1-MCPHEAEBRA_EBSENTM

BEE A& VIEMAN R, B aERmM N
LSRRI NZE LB, 1-MCP L35, 1M N
N E B THRMKT, B A PR i
1E, #iIES 10 d, MDA &1k 17.72 mmol/g, i
Xf B e MDA 2 2 I 5 ik 29.385 mmol/g(&l 5) .,
BEMESRI, AES 4d LIS, 3 ML
MRZEHFER B EEER A LE S B.C A
HZEfFEREEZES. WWH 1-MCP 43 7] i
EREIRAE N MDA & & SERYIIEZ &, RERN
0.01 uL/L 1 1-MCP fb 38R etk

o 35
B> ——A
35 %r —=—8
ET ,| —A—cC
ES —>—CK
I § 20
40 g
@ g 15}
ES 10F
c
2L 5t
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©C 07 "% 8 10
IERE (d)
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Fig.5 Effect of 1-MCP on MDA content of lily
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FEAA, WRTE A T UI7E T S AU R R AR
i3 T LIRBRAE KA, B LI BRI AL \AF LA BR
ARG LA EFHEIYIE

1-REIRM (1-MCP) B8 5 Z K5 4 1E A
17 8%, BT BB 6 350 4 3t % 2 0 A 3 4 ) AR A

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

12 KDY ¥R

%28 %

1-MCP E2—AWHEEILEY, 5+ FEFHEW, B
A TR R TR Ak G e, T U AR S
LIHT RGO . NN, &AL & —RF
%8 ,1-MCP 5ix —RA& B4 & — A # M,
BH B AR EAR K — Bt e A B
Sisler 1 Serek'! #k — 2 #l, 1-MCP 5 72, 52 {k
PRI EBEGUE, MET CHEZEPHEFEH
B BE RN 20 32 1A 1) 23 (R 2548, DT ZE 354K 1Y) B[] 19
HIET 22 RS SRS & % T Y AL %
IR o AR IXAAL B — AR, 2T
XA 4 R R T W L 52 R &
R E SRR BB ™ 4 24 =L, T 1-MCP
YRS Z AR S ERRAT AR IHE
SRR, I 1-MCP ] i — 25 m Z 1515
SR S% BRI AETMS . —&ikA,1-MCP
A LU BELAS 205 5 IR 52 AR 456, 3T A
N 5557, A 0 2 AR R 2 R R URk
PN BE— BT ST & B, 1-MCP 3E AT L@ i
%4 Rk B+ ACS fil ACO RH[WE K
W Z A 4 . Pathak!™! #i1 Nakatsuka®! 4y
AER T LB R, 1-MCP X 24549
B BRI R A 5 EG ACS i ACO JE M ™ 4
THIBH . FI,1-MCP 2 & 7] LUA R & Z Mtk
FA & — 30 XE LA e, IR B B 2 A 3155 2
WA & REBMEFTH#H - PHY. 75
1-MCP B RIFEHCR ) 1-MCP-B-3 A BiKE e Ik T
1-MCP 15 gk ity ke i, ZE VAR &5 7 TS TR
EEHROR Y

AIEHEAR S E—-ERmEAY T —Ti
FEMIE . ML R, BEARERELR
BRI EENERSBEPARERER, EQK
VARSI REMEISR 7, MEEEd &
gk k=1, Sisle SFHIBFRZE RN ZIEA 2SI
EAGHEEARSBESANEBERR, A5k
GERWIUESL T 1-MCP XA &R I E H &
BERAZM.

N (MDA) 2 it S s & =Y Z —,
HRNZD M T YT N2 REE N
LRGN BT E Z B AEE W B A IEAE K, 8@
1 P R AT DA B ) 4 R A o AR B
PiERBRE ST, W LME N EZ T bR, A LI ERH,
1-MCP REFE(RIEIR TN WM& &, BRI A

£k, T % V) 1 35 2 3 %

HEYHEAEZBLFYRAEREELRES,
2 RS R S5 40 RN ) BB 1SS 2 B T 40 M A 1 3
K, EW¥ZHENHERATLE K, I8 8+
HLAR IR R & B L IE W AL NS W g R 2
I HR ZEE, AR RN mEE, HE
AU ESNB W T WAL, BT R B S R B A2
FERRE ., ALIEEREKRN,1-MCP B FEK T4
LE BN BP0 E EE R AR

AL LER ], 1-MCP b H v K 5 & VI 1E
HIIfAE i, PRI IR R, 3R g i B,
FEARAEIR P TI —RE) & & IER PR i 1L, iR 1L
T AR XS FE R, A SR B E AR
BERAH K, 1-MCP 43X 4R 5 H & V1L H 4
i J LA A B Y 9 3 R A T, A B ) B AR R R
% 0.01 ul/L,

SELK:

(1] AR/AVRR, ZER, G R, T 8L 2 4%V A il 57 1-MCP
TR Z = R 8 PR A [J]. PR & 50T, 2002,
2(8):3-5.

(2] EBtF, 548, %, 1-MCP SEZ WL B Y T2 W BF
FEMAIJ]. BZ%4H%,2005,32(1) ;: 165 -170.

[3] MR, AR, 1 KT, N gk . 1-MCP X 18EY) 0%
SR B A0 ) FSE R [ J ] A AR B 22 5 I, 2002,
38(6). 611 -614.

[4] Sisler E C,Serek M. Inhibitors of ethylene responses
in plants at the receptor level ; Recent developments
[J]. Physiolplant,1997 ,100 ;. 577 —582.

[5] ZFEZE. 1-MCP Xf JLF R 3232 2 MR B 1L i
FR[D]. L I HR K K2 ,2004.

[6] ZEE R, B, WM. 1-F EIFNEERR
EEBERNGIFREGR[J]. B Z %)k, 2002,
30(3): 361 -365.

(7] TEE,BREW,FCF,REN. 1-H IR L
XFSEBRMEARR SE 5 R m [J]. B Z ¥k,
2003,30(3) ; 277 —280.

[8] VEBRME,HE4ER, MIER, 25 ZE. 1-MCP X & AT
TEREAERBRIJI]. BhILBE AR E B2 R (B R
#=K) ,2003,21(2) ; 77 -80.

[9] ARERR,FE AR, EERE. 1-MCP Xf A ) IE{R 4
FRBFFR I Bhil R R ¥ R ( B AR
i) ,2002,20(3) ;: 63 -65.

[10] VEBR#e, AR, 45, 1-MCP i B & 1 1) 76 15 ¢ /E i
BRI [ J]. BRI AR R ,2003(5) : 18 -

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

1

REFAZE:1-MCP XK 75 B A& IS EERE 113

[11]

[12]

[13]

[14]

[15]

(16]

[(17]

(18]

20.

TEBRAE  EAESR , ARER XL, LR - IR RRXT B &
DITEAREERIPE A J]. ZRUR L4 ,2008,31(2)
203 -204.

KREMH, D450, TR4kis, % R 5. 1 -H R NENE
ARG ITEHE e TR AR R R A [ J ] AW A PR A58
iH,,2004,40(6) ; 699 —701.

ERRAE AR, PRER R AR, BRER. 1-MCP X4k
BEEVEREERRPTFR ] BTRL R,
2003 (5); 241 -243.

XIHERT, £6, K BLE, & B AUARFRRE 4T
HEFERRMBIF[J]. FaILAR R 24224 ,2000,
28(1): 109 -112.

FRR. YA RELREAR[M]. % R EH
H R F] ,2000; 137 —201.

FRF. I EEFE[M]. Jba Bh4: ikt , 1995
85 -106.

Sisler E C, Serek M, DuPille E. Comparison of
cyclopropene, 1-methyleyeloProPene, and 3, 3-di-
methyleyeloProPene asethylene-antagonists in Plants
[J]. Plant Growth Regulation, 1996, 18; 169 —
174.

WEA, PR, 1K ERE. 204 Y& B 45 i O

[19]

[20]

[21]

[22]

(23]

[24]

FLE Rl J]. HY)2FE R 1998 15 (3 F]) : 54 -61.

Pathak N, Asif M H, Dhawan P, Srvastava M K,
Nath P. Expression and activities of ethylene
ebiosythesis enzymes during ripening of banana
fruits and effect of 1-MCP treatment [ J ]. Plant
Growth Regulation,2003,40. 11 —19.

Nakagawa N, Mori H, Ymazaki K, Imaseki H.
Cloning of complementary DNA for auxin-induced
1-aminoeycloProPane 1-carboxylatesynthase and
differential expression of the gene by auxin and
wounding [ J ]. PlantCell Physiology, 1991, 32
1153 -1163.

PRI, 34, BB, 1-MCP-B- 3B X & A 1711
TEPR B 4E R B 5T [J]. 3K DU 9 2% BF 5T, 2009,
27(1) . 113 -117.

Z %k, Shimon Mayak, Abraham H Halevy. &4
e s BB S Ea e[ J]. MY
#%,1997,39(11) ; 991 —997.

Sisle E C, Serek M. Compounds controlling the
ethylene receptor[ J]. Bot Bull Acad Sin,1999,40 .
1-7.

R &, % P T8 RHPAE (M. JLst . F ER
A, 1997.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn



