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Abstract: Taking cotyledons, cotyledon node and hypocotyl of 20 kinds of cucumber cultivated cultivars as material, the

germination rate, callus and induced differentiation of adventitious buds were tested, the most suitable for cucumber

varieties of regeneration system was established. The results showed that the highest germination rate were 66. 7% and

83.3% for ‘Nongjiale’ and ‘Shennongchunsi F1’ cucumber;the cotyledon node germination rate was the best in the

medium of MS+0. 5 mg/mL 6-BA for different type explants; ‘Nongjiale’ and Shennongchunsi F1’ cucumber in the
medium of MS+0. 5 mg/L 6-BA+1. 0 mg/L AgNO, got the highest bud value-added factor and the induction rate were

50. 0% and 56. 3%. According to the germination rate,callus induction and bud differentiation in different varieties, the

fast and high frequency regeneration system in cucumber was established. The study would provide the technological basis

for the gene engineering of cucumber.

Keywords : cucumber ; cotyledon node;adventitious buds;regeneration system
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L1 Kgesik

PP Tl R B AR R 2% AR 2 Bt S8 3 & DR AT 1 TR bR
Zalerion varium 738 H I HRABIGH T RBR R,

P E AR E B O & R B =B 5T B 3 57 1 “fE

TR, PhBE R H—E bk 5~6 cm,7~8 it R HAE
BRABEH: ) “FE 587 WS A5 1, BYHRUHE BB E o At T i A5
FFIFAE 2% , 2818 7K 0 30 min J5 B & H .

PR IR R A EEE, Se pH(. 1£0. 2) 78 1%
KL 8~10 h, WiT K> GEARA GRS, AR
JER B ,121°C K 2 h, FRIRBERAS)E (.

Pk T H A 50 FL(5 47 X 10 D EF &, B
FRNELHERHERBRR 2 dFERETEH. AT
HEBR A AL HL 2 (Bl 48, A H ik 1 AMAb 3L,

B3 MEA ¥E5R 5. # &0 200 KRG E AR
0.3% E M 3% ,pH(5. 4140.2),

L2 Rk

L2.1 WikFh 7% K ORosn) A AR R
MEA #5353 ,25°CH 5% 10 d, B F 4°C kA P~ A&
F. % 200 mL ¥ {3 #5525 F 500 mL 4, 121°C
R EZRIRK T 30 min, K TE LT (1 TE R e A VR IR 35 57 2
oL AEEE 0.5 em? F/NEIFRR 1 B, F 25°C . 150 1/min $%
R B 15 d. 1520k DSE HEEFRY) .

1.2.2 RIESEM KRB 3 PRk, BRI
B 1, RIS 7 4B, AL BE 50 NEE L, BAMA
IO 350 BR“FETEVIEREFTIR I . IRAIE IR EEREYIHES .

*1 BMAE

Table 1 Inoculation methods
Ee bR abye Rk a1 IE L 3L

Inoculation methods Treatment Information about treatment

25 % Control CK SRR RIER KA HE, 58 XH DSE HERIKRE Y RK LR 10 TIh
TR CK1 B K DSE B AR 55 FR 0 IR 52" AT AR A 2R SR8, A 5 ml/ Bk
Applying T1 DSE F B Wi 5 3590 A “RE 52 W REHF 47 B A% 358, W i 5 L/ Bk
BB CK2 B KB DSE BB A 3 4 B 0 e R At 5o " ISR # B 2% 20 min
Soaking T2 DSE H B IR A 55 57 M2 1 e A bk T " TE RS B A% 20 min
5 55 HE A CK3 B K # DSE H B RARSE SRR 100 AR IS 25T, K 1900 WE 1 YR, ELEMEH 1 A
Spraying T3 DSE F 3 B4 5 3% 0 H e 100 A5 MEMEHR 35 2 5, 45K 19:00 1 1 WK, BESE M 1 &

1L.2.3 “MIDERITHEEER AEERR¥ER¥ERIR
IR GBS IR 2 N5 R, B9 K TR K AR R 15 2 il
HRE, BRARIRE 25°C/18°C, FRWE 70% ~
80 RH, Yt fRRFE] 18 h, 4 K 1 h XF#URMHE X 1 &,
B 1R 1/2WPM BRI, ¥ UK. RIELIR
5 P AN TR] , 3 24 355 4% FF S8 PH P90 28 47 4 30 B . 24 35 B B
RIEERA . VBT RAERRAE KRB

1.3 IENE

L3.1 FERBYRRME  “Fre R (A
TR AR AR MK 14 d E AR, IR
Hoh At e i A TE D A DSE E A 35 d 5,403
BRURE 587 05 AR AT P AR 2R 8 BBl AR AR A AR , A4 Ak 3
B 10 Rt 30 MREL, KRR vhUE R R, AR
A$EH 10 KOH % 04 1 F 80°C H # K ¥ 8 P9 7K
% 20 min $EA7E B . Bk bk 338, A 10% HCL 78

90°C L HUK Y #3 NAE A 15 min ST RRILAC TR, 5
0. 05903 2% (GEIB/K + Hh : FILBR=1:1:1,v/v/»F
90°C HL K B 4R N e 20 min, F2J5 FH 50% M PLAR 1%
W > 12 h, 3833 748 38 Sk 2“5 1B A T
EHR R BERR YR,

L3.2 ARKEHONE 7 “F 507K R S A DSE
HEIA 35 dJ5, WA R FEHLEER 20 RREHTHT 28
TR bR PR RIL T IR A T 5, B 7 X
FE R H 1B 4310 e B, SR 5 AR 22 49 454 (WINRhizo) ]
ERARNBKE AR AR,

1.3.3 MRRIICIIRAME 720 WREATR Y
1 DSE E L4 35 d J5 , WA B BEHLE R 10 £
S P 5 A W30 43 A (Handy-PEA) 1l & M AE
BETOUS )  SE—SE R IF ThRE AT 1 S R 6 S 50,
EGREHEIN PEA B4 FH .,
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L4 BHES

SR Excel 14 58 BECHE 2 B A5 SPSS 11.5
AT R R I 2001 R R pearson AH 36 R 3L
F) S 3% 22 55 5 Sigma Plot 10. 0 #R A58 BAE K
2 HRESW
2.1 “HIERITEER R ERER YRR

25 1 XF B (CKD F1 2K 42 Fh X B (CK1,CK2, CK3) #f
W, AT R R R AR R YR T B £ F (P>
0.05), It HERR T B K B DSE 2 18 Wi 14 85 3= 4 0 “At:
BRI EIR R AR R R, BT K
T b BRZH “AE T IS R AT AR P AR R A ARR YL R I T
51.54% , £ 50 B2 (P<<0.01), ARBEF K757 15 %5
FFAF T AR 72 AR AR e 2w 46K 19 JRL R T 6 2 o 35 35 o o
AR BRI A, B 1 A%, 3 MgEf iy
Perp, FEE AN (TD AR ML 3 Fh (T2) 2 Fp B2 7 vk X
PR EBITEERAERBAELHABZRF (P>
0. 05) ; FEFRHEFp (T1) FIWE 55 42 b (T3) Z [|] IR L B2
(T2) FNME A (T3) Z [, “HF 7 B5 BT B AR &R AR
RYR I A B % 2 B (P<<0.01), F L, FIEF
(TDANR M (T2)3X 2 FhEe o i 2 A 3.
I e £ 5 1 S A0SR , AT BA 8B 3] DSE B R A TS %S
MR Bz 4L, T RIS BT ) BRI AR 2544 , 0 2 e o

18
© 16 1
M mCK
=T 0l OCKI. CK2. CK3
ﬂ[b_{'g gl N Z.varium
RS of
SANAN
M 2 -
0 T T T
CK CKITI CK2T2 CK3T3
ALFE Treatment
B 1 AEEMTEN SR EETES
REARRSLEHRM

Fig. 1 Effect of different inoculation methods on

root colonization of ‘Duke’ blueberry cutting seedlings

2.2 #Fp DSE E B XA 70 Il RS i B A
K5

&l 3 A4, 25 1 X IR (CK) F1 A 42 7 % 18 (CK1,
CK2.CK3)H b, “Ht 78" W B FT I Wi b B3R AR Y B
BEEFP>0.05); FEEBHER T B K DSE EH R
R FEYIT AL 78I R AT W B A Y B AR .
AN R I AR B, B LU AN B A 7 M R 4
B EW S EYERE 5465%, £ F R B E(P<
0. 01) ; H R K S, g 4k B S5F . RF IR
BERh i, FEER RN (T AR WL Fh (T2)2 FhiEfh 7
PXF R TS R TR B A Y B R T TG B
ZF(P>0. 05) ; FEIERN (T AT Fh (T3) Z 6] 12
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Note: Arrows show the epidermal cells mycelia ring structure.
B 2 Zalerion varium BEEM“HE"EE
HREEEEGLERBER(BF 35 )
Fig. 2 Symbiotic infect roots of ‘Duke’ blueberry cutting seedlings

inoculated with Zalerion varium ,35 days after inoculation
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Fig. 3 Effect of different inoculation methods on

shoot biomass of ‘Duke’ blueberry cutting seedlings

WD (T2) FIBESF A (T3) 2 ], “A 5 ” Wk 2 470 1 b
I EYEA B %R (P<0.05),
2.3 A DSE HEXT A" R AR R A KK
S

25 0 R (CKO FIR A % 1R (CK1,.CK2.,.CK3) i i
R AR AR I, 3D DSE E 3 A4 46
HIMEARAR B CAUIR R 2 A AR AR RS . AR 4 FIIE
5 AT LA, #Fh DSE B 7T B B A2 i AT B AR R
SR AR R R IR0, H i AR (TD AR M 8
it (T2)2 BB b B 7 12 ROR B b7, 39 8.2 & T % R4
(P<<0.01), SXFRRAAALL, B EF R (TD AR ML HeFh
(T2) b i FF 4 7 AR 2R B4 AR 2R 3 oD B 43 391 384 o
79. 58 cm.7. 81 ecm® F1 77. 98 cm.7. 64 cm® , FH DSE &
TR AT LU SR A AR AR AR AR 4, RORIE IR R 5 3%
FRRE A AT AR, Ak IR R T AT RS A &
DSE EL & A Al 77 1 %o “ Ak 50 W5 R 4T 4 v 9 47
AR AR RCR R MR A AR B R 2 AR T, S 4
HURE B RE R E BA BEEEN.
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Fig. 4 Effect of different inoculation methods on
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Fig. 5 Effect of different inoculation methods on
root surface area of ‘Duke’ blueberry cutting seedlings

2.4 &F DSE E X “F 7 BT I 0 B it R K
HS R

TN E RS F, AT ER N Fo 5B &%k
Fo Wb Fo/Fo A] R 3R H & 4t 1I(PSID % # , 1
Fo 58 K%NH Fm W HLE Fo/Fm Al REFEHRFR G 1T
et M R KRR, R LA, S H R
(CK) FI ok 8 b %f B (CK1,CK2,CK3) #f I, , “#t 78.”
W R B O R 40 TI(PSID 3% M F1 % 4L 2 B R B0R
TBEZR(P>0.05), ANFEERM T IEANF B,
Fe F LU AN B AR T I RE T4 O R 4L TI(PSID i
PERRE 27. 5% BRI B E B/ T AN B (P
0.01); M fb2F i RAFI S 8. 880 , M B E R
FARERI B (P<<0.01), R EER LM,
B AR (T1) AR H 4 Fh (T2) 2 B 48 F 7 25 3“4t
T RS E OE R 4 1I(PSID 3% # ek 2 B Rk
R B 2R (P>0.05) ; FEEEFF (TL) Frms 5 8
Pl (T3) Z I8] VIR ¥ 3 Fh (T2) FBE 5 B Ak (T3) Z 4],
“RLTETWE R IR O R 4 1IL(PSID i sk
KRB E B EEF(P<0.05), WM, ¥EF DSE
BB A R T 44555 7 i PSILTE M F1% BE 7% 1L 850%
T 4R = AR .

*2 AEEM T EN A EE T A R R RS H(Fu/Fo 1 Fo/ Fm) K5
Table 2 Effect of different inoculation methods on chlorophyll fluorescence parameters(Fuv/Fo and Fv/Fm) of ‘Duke’ blueberry cutting seedlings
BT = HXH CK FE Rt CK Z. varium
Inoculation methods Fu/Fo Fu/Fm Fu/Fo Fu/Fm Fu/Fo Fu/Fm
Tl 3.71240. 212 0. 7506+0. 0093 5.48740. 111 0. 841140. 0053
T2 3.73140. 201 0. 7529+0. 0115 3. 70540. 202 0. 7500+0. 0107 5.592+40. 192 0. 8418+0. 0054
T3 3.703740. 194 0. 7481+0. 0146 4. 490+0. 094 0. 7899+0. 0030
R PR P E PR ER
Note:Data in the table are average + standard error.
3 LW ORISR

B R, 53 BB AR L, B A DSE E 3 A “At 75
IR AR R AR R Y b 3o 8 F AR R A
KAMR R R LKA R KNS Fo/Fo M Fu/Fm
¥WEBERS LEEN M BRI EARANEE
BN B R, Rk AR 2R O I A W i 3 R
FIZK T FIFR AR AL T LR, i e o T R AE K. 59
— 77T, DSE B R Y IR R & )5 v] BBl 1 H & ik i
LRG3 s — S - AT WL ISR 5ot Dk /NG T 0 IR A B 53X
$6 /N R IR AR R A, MR AR K AR LT
ERERYRE. NEFTUEELEPHNESRET
J5 AT, SRR AR R Y DSE BB B 220 ] B2 R
BERAARM BEEASEEANESRE 7. 25X
YU 4 B B X I AEAR AR 40 R e TR S A —
HEREBRAAEFMIAES . AU LS X% DSE BEE
BERpR T AT AR N R E MR A R

ETHRRESFEF I L L7 BRI P P E,
BATFR A T FEAREF (T (R HeFh (T2) AR 55 b
(THM T B R4 3 P ik, SR EF
(TD AR AL EFH (T2) A LL , B3 B (T3) By “ it 32" i 4
FHAE AR R B ARR YR b B3R R R B KA
RARHERL K LR RTINS EL Fo/ Fo M Fo/ Fm ¥,
EREAK. A HIR R ZERT I AR P, DSE HE 2
T REAR AR 7 B AR 2 AY, X WS R BOAR R T B —
FhdbA L —M, MBI (& DSE H R AN A 7o i a4
Ak, DSE FU & So i B35 2L 5, b T B8 AR
AL FI RN , AT REA A TR IS R OAR AR . TS AR 2
Fhifiik DSE B ESEFRY A4 DSE HE R YR
FEAh R e AT 250X 2 PR O I, (A5 I A AT
ZHFEHRAN DSE FL 870 # ik, 9 DSE H B R A4
FNREE T IR DI, ST XTIX 3 R RR 7 EE

103

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


http://www.fineprint.cn

- EYEAK -

F @ ¥ 2014(20):100~104

T ZERREEA (TD R (T2) “H 507 R AT 45 2
SN RLE 2 BB IT I BRI (T2 24 RACR
BERTEBER . THRISEGLSRAEN, —REA
55 .15 DSE KW E A5 RYLHA; R W&
(T2) 771 AT fa v A 7 & foh ok 3 3 o 22 T 6 4 4 Ak
DSE F.H . {115 DSE J 5 A 568 bk T & 55 o S
AT 2 EARBIE B 0 B B AR TP BT T 2
fifi . 7ESCRRIF DL AR YR R S 3L A e R
I8 R 7 X Be PR AR 5 U R i | 3k 2 3L A P4 19 e
RN J7 AL B, BEh % B L FTORAF 9 1 59 BB L5 7
TR T i R 1 R T B B, O R — MR RR Y
JEAS TR = A R A R B T 5K

M TR Z A R B B WA A, B USRS T
— M RE A FF-5 —FP DSE B RIILASC R X F H B
A EZ BB E LT R RERTZEHE—PEA. &%
WEFEs S5 18 BAR BB W A5 R T AR SR R it — 2 /Y
TR SRR IR (K SE 450 R 7R SR 3 551 T 1%
Wi, 7EHREKMT ,DSE Kl F BT RAESH
5T ,DSE KM E R A A I REW R UM Bh A5 E T
B B ARIR IR W e TR R DRI R — 25 O
REERTIFAE IR DSE KA.
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Effect of Zalerion varium Inoculation on the Rooting and
Growth of Blueberry Cutting Seedling

LIU Feng-hong' ,CHENG Xian-hao® ,GU Liang®
(1. College of Life Science, Ludong University, Yantai, Shandong 264025; 2. College of Agricultural Sciences, Ludong University, Key
Laboratory for Edible Mushroom Technology of Shandong, Yantai, Shandong 264025; 3. Yantai Institute of Agricultural Sciences, Yantai,
Shandong 264025)

Abstract: Taking ‘Duke” blueberry cutting seedling and Zalerion varium as materials, three inoculation methods were
applied in greenhouse:applying liquid cultures to the substrate,spraying liquid Zalerion varium cultures into the substrate
and soaking the unrooted tissue culture plantlets for 20 minutes. The root colonization,the shoot biomass,the root length
and the root surface area and the chlorophyll fluorescence parameters Fv/Fo and Fv/Fm were compared between plants
infected with Zalerion varium and those not infected under different inoculation treatments. The results showed that
plants became naturally colonized by Zalerion varium with three inoculation methods, however, the intensity of root
colonization were different. The rooting and growth of cutting seedlings were remarkably promoted. Compared to the non-
inculation plants,the shoot biomass,the root length and the root surface area and the chlorophyll fluorescence parameters
Fv/Fo and Fu/Fm were increased sinificantly. Compared to spraying liquid Zalerion varium cultures into substrate,
applying liquid cultures to the culture substrate and soaking the cuttings for 20 minutes were more effective.

Keywords : Zalerion varium ;inoculation method; ‘Duke’ blueberry cutting seedling;rooting; growth

104

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



http://www.fineprint.cn

