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Abstract: [Objective] The cut lilies (Lilium hybrida Asiatic. cv. Elite) were treated with different
concentrations of 1-MCP (1-methylcyclopropene) and comprehensive preservative prescriptions after har-
vest at the room temperature. The effects on some physiological changes and fresh-keeping of the cut flow-
ers were studied during vasing in order to explore the optimal compositive preservative prescription of cut
flowers of ‘Elite’ lily. [Method]) Cut flowers of ‘Elite’ lily treated with different concentrations of 1-MCP
(30,150,1 000 nLL/L ) were used to investigate the senescent changes in respiration rate, relative mem-
branes permeability and water metabolism during vasing. Main effect of {resh-keeping of cut flowers was

investigated according to orthogonal design through 1-MCP (30, 150, 1 000 nl./L), 6-BA (20, 40, 90
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mg/L),GA;(20,40,150 mg/L)and the sucrose(20,30,50 g/L)treatments. [Result)] The results indicated
that compared with control, treatments with different concentrations of 1-MCP manifestly delayed the ap-
pearing of respiratory peak and imbalance in water metabolism,and lowered the relative membranes perme-
ability of cut lilies. Treatment with 1 000 nL./L. 1-MCP was more effective in inhibiting imbalance in water
metabolism and increasing the flower diameter of cut lilies. Treatment with 150 nL./L. 1-MCP was more im-
pactful in reducing respiration rate and prolonging vase life of cut flowers. The effects of sucrose on vase
life was better than 1-MCP and the other preservatives, while 1-MCP was better in increasing the flower di-
ameter of cut flowers. [ Conclusion)] The best combination was sifted according to orthogonal design
through intergrated evaluation and analyses. It is considered a reasonable compositive prescription of pre-

servatives for freshness protection of Lilium ‘Elite” cut flowers to use 150 nL./L. 1-MCP,40 mg/L 6-BA,

40 mg/L GA;,30 g/L SUC with 150 mg/L citric acid and 200 mg/L 8-hydroxyquinoline treatment.

Key words: cut lilium Asiatic; 1-MCP (1-Methylcyclopropene) ; sucrose; 6-BA (6- phenmethyl ade-

nine) ; GA3(gibberelin) ; fresh-keeping recipe;fresh-keeping effect
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Table 1 Experimental plan for optimum recipe of preservation formula for cut Lily
K7 Factor
Trftifem A B c D
1-MCP/(nL -« L™ 1) 6-BA/(mg « L™ 1) GA;/(mg+ L1 REME/ (g« L™1) Sucrose
1 30 20 20 20
2 30 40 40 30
3 30 90 150 50
4 150 20 40 50
5 150 40 150 20
6 150 90 20 30
7 1 000 20 150 30
8 1 000 40 20 50
9 1 000 90 40 20
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Fig. 1 Effect of 1-MCP on the respiratory rate of
cut lily during vasing
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Fig. 2 Effect of 1-MCP on relative permeability of

cell membrane of cut lily
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Table 2 Analysis result of vase life and average change in flower diameter of cut lily in orthogonal design

taking 1-MCP(A),6-BA(B) ,GA; (C) and Sucrose(D) as factors

A B C D

A 7 i/ d FEAR A/

b3 Vase life Average change in flower diameter
Treatment s |
MDD/ A T JERE/
number 1-MCP/  6-BA/ GAs/ g ' 0 I . ' " I L
(nL+L° ") (mgeL ") (mg+L 1) 1
(g« L7H
1 1 1 1 1 10. 25 12.33 11. 20 33.78 4,47 4,24 5.14 13.84
2 1 2 2 2 10. 80 13.00 13.75 37.55 4. 50 5.66 4. 80 14.96
3 1 3 3 3 6. 00 6.50 9.33 21.83 4. 96 4. 85 5.90 15.71
4 2 1 2 3 11.67 12.25 10. 25 34,17 6.19 5.55 6.26 18.00
5 2 2 3 1 10. 20 11.75 16.75 38.70 6.17 6. 44 5.33 17.95
6 2 3 1 2 14.00 12. 60 11.00 37.60 5.99 5.30 5.41 16.70
7 3 1 3 2 11.50 12.33 11.75 35.58 5.66 5.49 5.22 16. 37
8 3 2 1 3 12.00 11. 33 9.20 32.53 5.58 5.93 66. 41 17.92
9 3 3 2 1 12.00 10. 00 11.00 33.00 5.78 6.30 6. 80 18.88
T, 93.16 103. 53 103.91 105. 48 C=T?/(rk)=3439.49,T=304.74, r=3,k=9
) . B SS, Sy = 117,
WL T, 110. 47 108.78 104,72 110.73 . SSt(Total SST)= 117.12
vase life T, 1011 92,43 96.11  88.53 AbFZ 4SS, (Treatment combination SS,)=67. 11
SS 16. 68 15.49 5.02 29.92 SS. =SSt —S8S,=50.01
T, 44,51 48, 21 48. 46 50. 66 C=T%/(rK)=836.78 ,T=150.31,r=3,k=9
A2 s
4]{[:411“3 T, 52. 64 50. 82 51.83 48.02 B SSr(Total SSt)=11.28
ange in
flower T, 5316 51.28  50.02 5162 IMFZ 4 SS, (Treatment combination SS,)=7. 24
diameter
SS 5.23 0.61 0.63 0.77 SS.=SSt—SS,=4.04
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Table 3 Variance analysis of Vase life,average change in flower diameter in orthogonal design

taking 1-MCP,6-BA,GA; and Sucrose as factors

ERAH T T B TR ER T

Source of Analysis on variance of Vase life Analysis on variance of average change in flower

variation DF SS MS F Fo.o5 Fo o1 DF SS MS F Fo.05 Fo.01
1-MCP 2 16. 68 8.34 3.00 3.55 6.01 2 5.23 2.615  11.67 % x 3.55 6.01
6-BA 2 15.49 7.75 2.79 3.55 6.01 2 0.61 0.305 1.36 3.55 6.01
GA; 2 5.02 2.51 0. 90 3.55 6.01 2 0.63 0.315 1.41 3.55 6.01
HERE Sucrose 2 29.92 14. 96 5.38 % 3.55 6.01 2 0.77 0.385 1.72 3.55 6.01
W% Error 18 50.01 2.78 18 4.04 0.224
B S

Total variation 26 1. 12

26 11. 28

Tex RAREREE; » » RRERFMEE.

Notes: * Means significant difference in respective concentrations at the 1% level; * * means significant difference in respective concentrations at the 5% level.
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FI 3 ATHN, REMEEE 2 AUk K- (30 g/ L) XAk &
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PR~ %o Ji A V0 4K 75 i K S 00 5t 38 LASS 2 SOk OF
et BIVE G VA6 4 75 i 11 5 HE O 6 580 B 7 oA
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VI AR A A2 A 8 1 dc A AR B R C J5 < 1 000 /L
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2.2.4 RBEIE i T BB P FELE G
Be 5 AR AEIE AL T 9 K56 B Jr 2 81, 8o
TE Y AE R 4 75 i 5 A6 A2 78 A6 T T A9 PR S ROR AT T
Bk, 5 g5 R (I 5) R WY, ) &F 5] BC 5 S 150
nL/L 1-MCP—+40 mg/L 6-BA+40 mg/L GA,+30
g/ L BERE I AR 73 A 1Tk 13, 25 d, BB TR A
oAb 2= Ok A A e K i (5F 5 K580 12, 90 d, 1
Z B TR A Oof B8O Y1) 48 B iR A 75 i (B (9. 16 dD i
4.09 do FEXECT7 &M F AR AR AL R BOR A6 & H
HOOR 5. 71 A% e 2 8 AKORUAE 09 X B0 46 &
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Fig. 5 Effect of the optimized recipe of preservatives on cut lily during vasing

A. Control and treatment with optimized recipe of preservatives at the first vase day;B. Control and treatment with

optimized recipe of preservatives when the vase life of control cut lily was over

X A6 A2 AR Ak fe A e 7“1 000 nlL/L 1-MCP+ 90

mg/L 6-BA+40 mg/L GA, +50 g/L FEHE” /Y 16 3IF
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high-concentration components was neck-bent
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Fig. 7 Effect of diverse sucrose on inflorescenles at the later stage of vasing

A. Inflorescence treated with 1-MCP was in distilled water containing no sucrose;B. Inflorescence treated

with 1-MCP was in the recipe of preservatives containing sucrose
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