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B B DBRFTAGREARMBFRT H A 40 A 43 K4R (Nano-silver, NS) & 2 53 Jig A
G & (Lilium longi florum) e 6 %88k p . &R E W B 5~20 mg/L NSEZR AL EEH G 45
MELRR U hERMETEBET AT, TR GMAEF G, SF LRt R XK E
B RERA KB IEE AN TR K, L P10 mg/L NSTLE KR R4E, #—F
REE A ,10~20 mg/L NS Z& A BHE B S kE % Ti# LB LT E B E (Pseudomonas
sp. ) JaATH B (Enterobacter sp.) . # K R 31 AT 8 (Acinetobacter baumannii ) F= A48 AL 7= 3 8
(Achromobacter xylosoxidans) ¥ 4 7 T Bm BB A KA B I HER,

KRR R A A VAL PUORAR i 54 5 0 R 1A

HESHEKS:S68L.5 TEIRIAAG:A XE4HS:1001—0009(2012)08—0166—04

YIEREEHZER WY O 54 RED4HE N £
PR S A 40 » T B 5 M A A 2R 630 1 7K 43 TR W A2
i R E R AE R KB TR INE . AR R
JREEXVIIER G & R Ay s, A 7 2 & RE
FI R L AL 8 5 HE AT T AL BE B AL B, B RT7ZEYIAE
PReEE EH FRR B FA 8-F2 T h: bk By HL AT A5 R 3 A A
TRk B EAY) R ALY I ERER (AgNO,) FIEAR
BRERARAE™ . R, ik B0 R B I R A7AE B 1 IR A RR
A I — A EEEH REERESFAREZ
AR5 BRI R W, AL W35 (Gerdera jameso-
nid ) YIRS T & AgNO, YR8 h I ZE R &A1
FZ Y R B2 A AN R, 3 1 5 e UL B R .

K AR (Nano-silver , NS) J&hi 42 4 K 2% Al R R T
DR (A TURL, HE A —FP T TE IR 3% K2 W
TEHLHLEM R, HRT NS =BAE 5 8 5 8 5 78
By A SRS B N T BT . BN B
BRSSO B 5 5 I P A B g 200
AR, NS ZEYIAER 5 PR Y 7 F AR 5% AR iR 37 31| B
M. R A R K Basiri Y 0 95
T, NS Tk BB IH AL BT 3E . H 2= (Rosa hybr-
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M REEME,
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E&TH:B R A KM FA4F 805 B (30771519;31071829); )~ K 4
B A A2 F 8RB (8251022501000002; 10151022501000035) 5 7 % 5
PRSP Ak A KA R 5B B (B094537),
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ida) FNEA 1T (Dianthus caryophyllus) Y 16 #1148 £ 4H
R (Acacia holosericea) V) #F ELA i 3 B R BERUCR FIAR
ER . B A (Lilium spp. ) fE =00 K 16 BUHE 7R L SBR
L) R R E M R E N EZ, 2 E NS
AT ERIEZ —, A, BEUEREE X
AR R 5 i R] , AEAL ZEFEER U] O K AR TR 5 F A
LA 3= 1 S A W, 7™ B e HL WL B o T A
At Ak, ZIRE LU & (Lilium longi florum) g
MwE, B BT NS LI Z VI 6 0 1 5 i e A
WK B i B A A 2w DL VR 5 TG AR 4 B
FERFEEA K HRIZOR, LI NS B &R R
Ja AR R A v g AR B SRR
1 #EEFE
L1 sk

BEE A ‘HXE 5 M (Liliun longi florum
‘White Heaven” ) Y] 1EM T/~ WIS RS 4T 3%, A5 &
SETREAR R B TR BB, PE R E YL
HHEE T 1 19 43, 3k e ) A 32 20450 40 K 43 78 16
P HE 1 hNERRBRER KEH. EBREL SE
RO ACRL /N AR — B (O TR M X B T &
BT KPHEMBFRITFY R 25 cm KAE R,
AR I TE AP EAR L TR B A Y AR5 A LR
o5 HE 4T, I R IR B (20 £ 2)°C L3 g (60 &=
100 % DEHRE RIS 12 h JEHR/12 h B EE CERRGRE N
12 pmol » m* « s7', GBI B A 7. 00~19. 00), NS
o BRI E K B A BR A R B & B T 6 0% B R
(NS BRI F Y EA N 9.4£2.5 nm),pH K 7.0E
0.5, R E 3 000 mg/L NS,
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L2 Wik
L2.1 NSXBEAGUANREER E£2RIK
B EERE ERE 3 > NS FAL B B :5.10 F1 10 mg/L
NS, Fi 1000 mL fBehRE 400 mL ik IR e A
AU E TR P LT 24 h FHB R
EBTK B B I O A, DL 2 B K T AL BEAE D X
HR i ORI 7 3 4 20 [ F OB o R LA 5 i L 4B
He W K B NG 5 B AR AL SR bR
1.2.2 NS EEFE A G VAL 3 29 J5 B B 3 B8 A8 SR
B E A EHRE 5 OR 5 28R o O R PR £
MR &) REMAEYHRTEENBREABLEE
(Pseudomonas sp. ) JHHE B (Enterobacter sp. ) JHIGAR
AT B (Acinetobacter baumannii ) T A ¥R AL 7= R &
(Achromobacter xylosoxidans)% 4 Ft | 4% FiR 4 Fhal
WA B R T4 BB B R R 2, 37T°C R
iR 24 ho 5 4 FORIERE A &A 10 mL # 5,
10,15,20,25 mg/L NS #i4 b, ZE R AKIR & %% L3857
BA). 53 1 IR NS R FHHER R R 1 30K
B S NS MBRMEXT IR, & 37TCHEEMIEFR12 h
JE BRI . PR WA A Vs v TR ek B 4 1 A
AXEAERK, HHFBEIBORYBIRIC R+, %
7 IR 1 2B K SR B i 4 1 5 2 35 7 VR TG R ) EL v
TH BB NAR R =, Fm e B A= R B il .
1.3 YIEHIE R bR 2
L3.1 MiEHMIAE SRILMEY k1T,
AR Rl R MEIC R I F B & VL e R AL Kot
FISMNRAR A, A7 5 i A 2 Lk DA TERE B v o 2R HE B2
B RETIEAN RAERE A,
1.3.2 FekBoK EME TR MINEMITERE SR
ZLIMEN W B AT, WY RGERE 0 T
1 o A5 K I R AR ) I 5 A B TR A B T+
AR ER GO AR+ HRBHRNEER
GEHR B, % n KIEFE= B, —A,, % n RIVEFHEL
(V) =45 n RIYEETE < 100/45 0 K [y T (AP IR IE 4
RKEB BB EER), S n ROHEXFRKE=
(Am —AD/55 0 RIEEE,
L4 BdEsrth

HAEIREE A A A V)L S 75 oy A {8 £ SE &
7 » 3F 1 Duncan’s B &% 22 15 (P<<0. 05) #£47 B & e
56 s A AL 3R T A W K B R M B AR AR RSP A RN,
FH K &/ 8 3 25 B (Least significance difference,
LSD)i#f7 & M LLE . B a4k A DPS 9. 50 #4E
AP R GE IR AT 5T

2 HBRESMW

2.1 KNI[FYREE NS FALH X U] 283 75 A 1) 52
% 1 o, B A4 5~20 mg/L NS ikt

B 24 h 5, HO A 5 A 3 b IR BT IE I, H P L
10 mg/L NS Fiikb 38 (b3 ORCR Fbf » ZAL T IG5
B BER T RAEE NS A3, 57540, ERXK ik
WLZEH], 10 mg/L NS 5 4b 2 AT B {gk S0 22 1l 4% U1 E 72
ANt b AR AK R BR A BRI TT B T 20 mg/L
NS b2 (b 38 D) W 72K 37 S5 39 7T LB ZE T iU A
PR e S O — S0 B A8 (L B 1 S5 R R O 75
R1 FAEARENSHLENBERS
IR 5 an B R

Table 1 Effects of pre-treatments with different concentrations of

NS on vase life of cut Lilium longi florum flowers

pusiE Ry NS # g A
No. of treatments NS concentration/mg » L—1 Vase life/d
A(CK) 0 8.340.80 ¢
B 5 9.8+0.40 be
C 10 10.340.49 a
D 20 9.8+0. 60 be

LA 6 WERE SRR AEE T K.

Note: Six replicates for each treatment, All vase solutions were deionized water.

2.2 N[AIMEEE NS Fisk B B A 1 A UIAE K 7 i)
S

HE 1 AT, %o B e 25 AL PR A T S DD AE AR B
AU AL AR K B F) AR AL 3 AR — B {HL NS Fiiab B
HIUIAEAE SR X 08 7K B 349 7R T 3 iR, R B NS Ab 28 AT ke
FRE T A AR KB, KA JE L 10 meg/LNS 4t
AR AR O I 8 AL PR YD IEAE MR I S5 A8 W] 4R
BRI B . NS i Ab 2 3k B2 A (5 mg/ L) Bl
(20 mg/ L) It 5 75 T - VA FROAR X I /K B2 55 508 R G Jg

5z 032
9
#E 028 ‘ ] [ [ I [
®E
£
BIQ,_ & 0.24
t 9
LE 020
g &
X 5 —e—Control
Xz 016 ——5 mg/L NS
'z ——10 mg/L NS
E“g’ ——20 mg/L NS
£ 012
< 0O 1 2 3 4 5 6 7 8 9 10
=4

JAFiIE) Vase time/h

1 FE NSREMAEXNBEESVIEME
HA AR IR 7k B R
o B PR AR R B R & A FEHE R LSDo.os (n=6) . FIF,
Fig. 1 Effects of pre-treatments with different concentrations of
NS on relative water uptake of cut Lilium longi florum
flowers during vase period
Note: The vertical bars represent LSDy, o5 (n=16) of average values

among the treatments, The same below.
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2.3 AN[FVEEE NS Fish X B F B & V) 16 i B AR Y
Al

FH 2 AT, 0 R R A AL BB A U AR fY e AR
R R S IR TR, HH,10 mg/L NS
TAL A T & VAL RO & AR AR B 2 R T X IR R B
PR R TR F T S VNS E, AR, NS
AR B AR (5 mg/ L) B 5 (20 me/ L) B BEEH &1
TE Rt B AL R X RN TE i 2 22 57
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Fig. 2 Effects of NS pre-treatments with different

(e FEAAY R/ YR
Change in relative fresh weight

concentrations of NS on relative fresh weight of cut

Lilium longi florum flowers during vase period

2.4 A[FEHE NS MEE DS ERE EZRREE
K amHfER

13 2 AT 1,5 mg/L NS ARREHA Ml i & & & 4
TERSG 4 Fh 3B R 1 4E K, 10 mg/L NS ALUA] B 18
94 ) 8 A Bl A T R AW S8 7 B R, 20 mg/ L
NS Ayl 4 F 320 R B A K

®2 AEARENSHBERRVIERE

FERFEEBMEIBR

Table 2 The inhibition effect of different concentrations of
NS on the 4 dominant bacteria from postharvest cut

Lilium longi florum flowers

NS #e g
Concentrations of NS/mg « L—1

W IR AR

Name of pathogenic bacteria

0 5 10 15 20 25
1% 2.} B4 /& ( Pseudomonas sp. ) + + + 4+ - =
G ¥F B & (Enterobacter sp.) + + + + - -
# R 3 FF B (Acinetobacter baumannii) + + - - - -
ABEEAL TR (Achromobacter xylosoxidans) + + — — @ — —
E: ‘PRI TMEER, R AAEEK.
Note: ‘— stands for no growth of bacteria,and ‘+’ stands for visual growth of

bacteria.
3 ititE%RR
TR I3 X YERF YD AL R I B B35 o AL i TR R
B, FA Y U078 K 73 Wl o AR =38 2 [l fR 4
Eﬁi‘ﬁﬁﬁﬁ&%ﬂiﬁﬂ@ﬁ‘ B4k T — R B IR, VI FETE AL
A RERFFH A RTE S B B B BT TR IR
W3z e e WU S 18] o AR B D 3= 18 K B A
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A R BREE T AE A ZE TR O B4R VT FR AL, M S B 25
FEEE, AME UL T & K IR & & A K 4l
BRAR B KAk BB TE » 2 i HE B K 43 2% R RN o 25
BA, e E R L S BRASR G Fat T, SRR
BEFRIHEAT R 5 Ak 38 RT A 3550 R AV s S A A A ) i B L
XoF 7K 3R AL R M 0 T i HE K D AE R A

NS VE—FPPi i E SR 3 & 2 R B T LBt
B RE EFERA R EEVALR G IR & R B R
S — SO, Liu J %09 A5 28,10 mg/L
NS Fisb 3 24 h v A Rl ] HE B 35 U1 4E  Ruokou” A v
FNZESR v 4 T B BT | e A 2 0K i B 2 N 3B K 43 TR
W, BEREK MR FWm. EXMRT BEEEY
%ﬁmeU@ﬁLﬁMhFEMﬁﬂﬁ%&mA

W TR AR F A (R Do 7350 Z BT A 5K
BE VAR K (B DIERTFERBEEE S
PITER e (B 2), #— e R M, 10~20 mg/L
NS P 24T Mg 1l 1 i E 5 A YIER G 5 T
A R BT R B B (Pseudomonas sp. ) ST & & B (En-
terobacter sp. ) B A SIAT B (A. baumannid) FIAWEE L
FERR B (A, xylosoxidans) % 4 Fh FEREFEAE KA B F
FIMHIVER (R 2), EREHKE, RE NS BFHEH
& DU TE R FUES T SRS (A
B B (20 mg/ L) B SR N B0 IR vl A KA 1R 3R A P
HITER (R 2 (B BEE S VLS R —E B E N
TR R AnAE A 5 AT DL B0 A6 SR TF OB AR BT AR R
Meih UL — 20T B A8 G5 5 SR TR E K
BAE IR F A (R D B I AL K 4 Il
(B DR E A& U6 i 5 (B 2) 45 77 TH fE R
BOR RMA K 10 mg/LNS Fihb 3 ,

25 FRTR B A NS 4b3E ] 8 i Hm R Bt
FYERAR R B R B A U1 25K s B A 4 5 |
F- T 2E (A R A0 2K 1Y TR OK BB 7 RN EE , DT SE < 1)
WREFMm. 7N ET NSHEEE® JUEE A
IR, BRENT Rt R™ " X H/RE NS1ER
— P AL IR B B, TE R B S U X BTk
Présf A RIFAN RIS, BT B NS
YEEEE A VIR AR EBOR R FE B, B H 2D
NS B[R F #4715, 78 58 B Iz o 348 T[] s 9 i 7
WE B AR R R 5 350 Cln 40 i 43 34 R 2 SR 40 4 » DR B 38
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Freshness-preserving Effects of Nano-silver Pre-treatments on Cut Lily Flowers

LI Hong-mei’ ,LIN Yan-fei"? ,LIU Chang-zhen' , HUANG Xin-min'? ,ZHOU Hou-gao® , HE Sheng-gen'
(1. College of Life Sciences,Zhongkai University of Agriculture and Engineering , Guangzhou,Guangdong 510225 ;2. College of Horticulture and
Landscape Architecture,Zhongkai University of Agriculture and Engineering, Guangzhou, Guangdong 510225)

Abstract : Freshness-preserving effects of pulse treatments with nano-silver (NS) solution,a new-type anti-bacterial agent
on cut lily flowers were investigated. The stemrends of cut flowers were pre-treated with different concentrations of NS
solutions(0,5,10 and 20 mg/L) for 24 h,and then immediately placed in glass vase containing de-ioned water. The results
showed that NS pre-treatments had positive roles in extending the vase life of cut lilies,delaying the wilting of petals and
leaves,improving water uptake and maintaining the fresh weight of cut lily stems,and the best concentration of NS was
10 mg/L NS. Further studies indicated that 10~20 mg/L NS could significantly inhibit the growth of Pseudomonas sp.
and Enterobacter sp. , Acinetobacter baumannii and Achromobacter xylosoxidans, which were the 4 dominant bacteria
identified from the postharvest cut lily flowers.

Key words: lily(Lilium longi florum) ;cut flowers;nano-silver(NS) ;vase life;bacteria
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