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Abstract

For exploring the resistance of Dendrobium officinale to antibiotics in the process of agrobacte-
rium-mediated genetic transformation, in this experiment, Protocorms of D. officinale, used as the
raw material, were cultured on the medium which Hygroscopious and Kanamycin with different con-
centrations were added respectively to the basic medium for selecting the best antibiotics and its
concentrations in genetic transformation of D. officinale. The results showed that Hygroscopious con-
centrations of 400 mg/L are as critical concentration in which plant became yellow after inoculated
one week; a number of them died after two weeks and died totally after 17 weeks. The higher the
concentration of Hygromycin is, the higher the rate of browning and yellowing is, and finally it can
speed the higher mortality of D. officinale. When the Hygroscopious concentrations are below 400
mg/L, there is still small amount survival rate, 15%. When Kanamycin’s concentrations were 600
mg/L, the yellow and brown phenomenon presented after inoculated three weeks. When the concen-
tration of Kygromycin was 200 mg/L, 400 mg/L, and 600 mg/L, the mortality was 72%, 68% and 78%
after 17 weeks, respectively. After that, no death phenomenon appeared again. The experimental re-
sults show that D. officinale is more sensitive to hygromycin than to kanamycin. It is noted that Hy-
groscopious is subjected to be selected as antibiotics and its concentration should be above 40 mg/L,
and Kanamycins cannot be used as antibiotics in genetic transformation of D. officinale.
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WE. HRARY: BBRRERN40 mg/LE AEFIRE, BH—AE, MAHIEALIR, 2AE, WA
FETAER, ¥F17TRE, SEAMTERT. BMBERIREBX, REABMBLARIEREM, ETE
R, WK T 40 mg/L, ZREABNFE —ENAER, A15%EL. S RMBEBRRER600 mg/L,
B A B AL I R HIE RS RS 3, 35175, #EH200 mg/L. 400 mg/L. 600 mg/L
EMEBER, SHABERZIFLT-RIKIKANT2%-. 68%- 78%, Z FTHFHFE—ENIFER. SR RRH,
BEARTHERERMZAT RRBER, HLHH, SEARBEHLTEAMERENMER,
T ELf# ¥R B RAE40 mg/LEL b, REBBEARATHEASLREEN.

KA
KEEM MERX FEBR, TR, RRE

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

B AN = REA R 2 A AR, HAKSZIHRE RG], BHEANK, FERK, Bl
K, ZRHEF R FTA SR IR ORI, SR A AL FR B O, BONFZ 2 RHEY)
B RE AL B AT 9T (0 B B U 2] BRI FE P HUAE SRR R G RIS R W E B, ki
FURFSETT (Timentin) 55 [3], RIHRI/NE, KO, WEFIEHZ, MERMEKE. M. HESRIE
Yivbis RS, BRERREEAA SN, 2,4-D [4], BREFIESICRIEY, kE. TRS P
PEAEH, VBT DRSO s, B SR KRR, HAe . BT, Aafe
R T HBBE[S], AHEMIZEBM, . DREFEHKRZ[6], Frllm ik Ak &2 PR e K Ei
WML TR AT 2 —, AT IR0 18 77T = e A R K 7 B O 7]

AREPF RSB RTEA—FE, XIRICEQF T RIS R HE 4 A SR 280 L AR 2R
sz, S5RRILCV8T Mt R E R H MUK, 7F 4 mg/L 5k 6 mg/LIKETT, M HZE b L BT
TERAE, MR T12 JX-RINER AR &, 75 300 mg/L B A4k L abae s, SR HEA %
BEL{ = A0 85 2R FE U N 400 mg/L. TEAS[FIWFG A8 28 PR o b, S TR[9155 DL 5 ANaRBE /N2 i b i
S SR AN 5 L SR AME AR, I T R R X AN [ B AR A AR A s, B LA
REW: 5 AARFENE SF B BORAT I % R i B R RCR, BRSO AR —E % R,
Ho 22 13 FE M E R IR E N 20 mg/L, 1655 1 SH#E 158 FEEHERIKEL N30 mg/L, T#9
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AT 2 16 IYIE B R IR ZAE 30~40 mg/L Aoy, fEAEs: 1 5 @O ALK B Bod AT W) 5 R P i ik
FEATEE

HRTE 2 AE RS IR TT e, BT ST I IR R RO RN, IR BEAN AR, 4 3038 . A0 9 30 77 A i e 4
FEXS TR R IR ) H AL A BE 5 IR G R 2 o HATE S R R SE R e b, K 2 S
T R RSB M B 3R AR IR0, (ELAN [ o A o o8 Y £ 5 228 75 AR FZ B AN A I+

N T IRZANT R A T BB AL FA TR Z XRS5, A6 BLR B it IR ER 229 A R
FERE TR T 3 S I AS R R P ) 8 AR F 3 AT S, PR et 00 15 Bk B A A B B 2R 3Rl
FRRE .

2. M5 A
2.1. SRR
2 AR R B Tl P 58] 25 25 e 4 055 97 S 0 R 7 2HL B SRR O B B A it R R 2
2.2. BRFH
R R E IR E N 2000 Ix, M@ N(Q25+£2)C, FRIEHE 12 he
23. R 5%t5%

B #2580 MS +0.56-BA + 6.8 g/LAgar + 30 g/L JiEFE, KW HE 60°CHEAR, fE8F T/ES FRKIX
IO FERE A 5 mg/L 20 mg/L+ 30 mg/L. 40 mg/L. 50 mg/L. 60 mg/L %5 % MK FEHAE N 50 mg/L-
100 mg/L+ 200 mg/L. 400 mg/L. 600 mg/L RAEHR, WE -ANHEF . EFER—EKKPFHAKIERT
PR AR ERZE, AR 60 BR. WFE 1 FIEE 2.

Table 1. Concentrations of hygromycin

= 1. MBRNMIRERIE

4m"5 Number & (mg/L) Concentration 2R S B (B0) Number of incubation HEH repeat
HO 0.00 60.00 3.00
H1 5.00 60.00 3.00
H2 20.00 60.00 3.00
H3 30.00 60.00 3.00
H4 40.00 60.00 3.00
HS5 50.00 60.00 3.00
H6 60.00 60.00 3.00

Table 2. Concentrations of kanamycin

2. FMBRMMERE LR

4m"5 Number & (mg/L) Concentration PP S0 (T) Number of incubation HEH repeat
KO 0.00 60.00 3.00
K1 50.00 60.00 3.00
K2 100.00 60.00 3.00
K3 200.00 60.00 3.00
K4 400.00 60.00 3.00
K5 600.00 60.00 3.00
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BEAEAESRAERKARDL, ESRIE T ], FETANEL . TP MRS T E S, JET 3R, ®ASETA
PR HL
2.4. BIEAHGE

T HN R AT BB SR S

Guit o3 ir 7 iENR A DPS % fF Duncan £ B LLEGE, JaskR & ANCER AT 235 E,  [RIN EAT AL 2]
[ E 2R . KETFEAR, RRAWEEER, NSTFHARRKAREZEZR, METEAE
FONE R A B A 2 2 S
3. BERE S
3.1. HIER B MEEARBTIKE L
3.1.1. FEHIER B RE THE AR TR FHIFHEL

XIANERA S 25 B RS N 8k B A ARt R 3R 2200 T SR B ) (R AR AL R BRER G v, (6] 1 3R Bl BE TR A (1Y)
BN, B A AHRERZEIET S RIS - P - PR R, TTUASE T AR AT, St
T (A2 AT, SETFEINER . B59R7E 60 mg/L WRFE T B ERZELE 84 RIS LT HIX 100%, 50 mg/L #FE
T 90 RIETTIE 100%, 40 mg/L ¥R TR G, BEFIZE 98 AR LT3 IA 100%, 1fi 20 mg/L. 30 mg/L
W TR ERZE AT 58 20T, ST RIAR 85% 5 NI, BERGE RARFFE 15% A4 .
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Figure 1. Dynamic change of mortality in D. officinale with different hygromycin concentrations during incubation time

B 1. TRIMBRKRE TR AR TR ERESEL

3.1.2. BB R B REXMREAMIE TR

N 3 AL, fERCEM 6 NMHIEER BIREERREL T, Bk A MR ZIE TR E W B R B IR
ARKIMTF o 5 mg/L iR EET B SRR ZE GE R A€ IRFFAE 80% /A7, MIBCAEMHTERMTEIL T, MifH
15 95%Lh o WK 0 mg/L SIKE 5 me/L FIZET- AN THEJLAME . hbiin], w5 RKEmIT
Xk A it R ZE A FE T BE IR/ o I SR B 30~40 mg/L, BI4- G EBME AR, W5 B Kk/E
NN SRR E LA L, 74 BE 07 200 21 B 1 ik PRI R AR
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Table 3. Effects of different concentrations of hygromycin on mortality of D. officinale
3. TRIREPERNKE AR TR

WE mg/L L FETHL FETIY%
Concentration mg/L Inoculation number Number of deaths Mortality%

0 60 7 11.67Aa

5 60 15 25.00Aa

20 60 50 93.33Aa

30 60 56 96.67Aab

40 60 60 100.00Ab

50 60 60 100.00Bc

60 60 60 100.00Bc

Note: Capital letter means significant at 1%. Small letter means significant at 5%. Different letters indicate significant differences between treatments.
The same letters indicate same significant differences between treatments.

W REFREFOR 1% W EBEKF, NGFRFR 5%EERY, RRKT RSN Z R R, AR TR R b 2= R A R,

3.1.3. AEIHER B REXMEKEAREKRSHEI
EVRFE R 3R B SRR B BOAEAE Y AR BE 1A B2 3R AR A AR K o Bt T 2 2 R FE R

VAR Z B HIFEE HOR, 2 40 mg/L IR, REFREF DA 17 AR, S8k A it R BRZE A KR
TS, ROURBRZERSE, AM, JLTAET, MRS A 2 B K IER, B Lse
AR S mg/L IREE FAKZ R —2 ], B0 EERERE R FN/NE, B8R IR S
JRERZERPRES, HEIHERSG 6, BEAYS, SUREHRImE. SKREXE 20 mg/L B, ZHE
PRI JERERZEAE T, R TCE G R E, — BELORFRAE R ZE MRS HRBRZE AR WG K, WEN 30 mg/L
RS BLAT 20 mg/L AHALL, ¥RJEN 40 mg/L AL, HEFRAML, SH5ETs, Wik 4. K2 fE 3,

Table 4. Effects of different concentrations of hygromycin on the growth of D. officinale
T 4. NELRBES ZEX R AREKHIR(17 &)

7~ [F 1 85 3R ¥ (mg/L) AR AF FETERY% JFEERZE it JEERZRES
Different hygromycin concentration Growth Mortality Protocorm color Protocorm state
0 A+ 5Aa g . IEEAEK
5 o 25.00Bb ek, Wi L. GEEK
20 et 73.33Cc ek, W oM. SEBAERKEES K
30 + 96.67Dd WL, WA SRS, EEREKEESREK
40 - 100.00Dd Fiik BET:
50 - 100.00Dd Bk BET:
60 - 100.00Dd SEid A
e o7 REEZET 7 REESEAEK, AR NG mm)FEISEAKT ;7 KRR 5~10 mm, ZBRAK; 7 R

EFAEK, PH&EEZ 10mm UL,

DOI: 10.12677/br.2019.86061 490 JERZIEERTI


https://doi.org/10.12677/br.2019.86061

PAUE SN

Figure 2. Protocorm growth’s situation when concentrations of hygromycin are 40 mg/L

E 2. BIERKER 40 mg/L FEKEEKER

Figure 3. Protocorm growth’s situation when concentrations of hygromycin are 30 mg/L
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Figure 4. The variety of mortality in D. officinale with different kanamycin concentrations during incubation time

4. FMBRTREIRE TR AR T RRETHEREEE L

3.2. FIREREMMTFEPER

3.2.1. NEEFHEBET, FRERREN KK AWM TRELHRAT
HIEL 4 A, BR B et R R I BURME LSS, BB S A AR EREYIMRIIE T, BEE
BRFRIN T G, FETS A BTN, (EMEIE SR, SRR WA IR ER I, 55 8 A
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BIE/DEIET:, FET-RIEE] 10%AE4, ZEREEFFR, AEARTRAE. HIREE 600 mg/L i, 3%
17 &, BET- e, 15 8%, Z i — ELIRIFE 78%. IKFELE 600 mg/L LA i}, #H — @ FET- %, 7£ 50 mg/L
I, 235 17 BN, ZETSRIA 45%, ZJE AN HIAET .

3.2.2. FEREFPERMN KR AR TH R

25 af L, fEWRER 6 NMRIBEZIRERLE S, ME R RIREE, 2K ARIECER AR
B JMIREEN 600 mg/L 400 mg/L. 200 mg/L, £53% 17 )5, FET-FAEZE, H5KE 100 mg/L. 50 mg/L
FHECRS, FET-RBREE, AIRIEERT, TR, U8RI 208k B A Rt A=A B S 4
ER . RIRE RN AR A IRIE, BT, RIBERAREH T8 A ShE L H b i ik .

Table 5. Effects of different kanamycin concentrations on mortality of D. officinale

5. PRIRE RIS ZXKE AR THFN(17 &)

WK mg/L R SR HL FETH%
Concentration mg/L Inoculation number Number of deaths Mortality%

600 60.00 47.00 78Aa
400 60.00 41.00 74Aa
200 60.00 43.00 72Aa
100 60.00 27.00 48Bb
50 60.00 29.00 45Bb

0 60.00 7.00 12Cc

Note: Capital letter means significant at 1%. Small letter means significant at 5%. Different letters indicate significant differences between treatments.
The same letters indicate same significant differences between treatments.

W REFREFOR 1%WBE KT, NGFRFR 5%EEKRY, RREKT RS 2R W2, AT RRR A b 27 A R .

3.2.3. FRIFHERREI SR EAREKCRISHF I

IR L RSB RN B B A AR B e B E R, RV B A iE i, IR R ER S
MRS, B A 2 IR AN, AR S BRI R R . R 6. 18 5 RTE 6 mTHA,
200~600 mg/L KL, REFRIFEIL 17 JAE, ek B R R A KRS AT IS, ABLRBRZE S 4R,
oA, DB Gete A, TN AL AR B i 22 B R, IR e B L BR . 50~100 mg/L
WPE T AR R M|, A JERZERE LT LIS 1 /INE 5 — BB AR A DR B R ZE IR
HEJHRZE, Sy, Bl

Table 6. Effects of different kanamycin concentrations on the growth of D. officinale
6. TRIREFHRE RN KR AREKFA17 F)

AR AR (mg/L) CR S FETH% TR HHARES
Different kanamycin concentration Growth Mortality Plant color Plant state

0 ot 12Aa e A IEHEAEK

50 AN 45Aab kR, FAE Wik, g K

100 et 48Aab kat, WAL WA GBEK

200 ++ 72ABab wEE, WAL DR BEBAEK

400 ++ 74ABb Wak, Rk DEME. FBA K

600 ++ 78Bc wEE, WAL DR FIEBAEK

e 7 REFET 4 REBFEBREEWAK, AHEME KNGS mm); 7 RBFEIRZZAGAEK, FHRNA5~10 mm;  “++7 R

RFREIEF AR, SFHRD 10mm DL, “H+7 ARBERELEFAER, PR 15 mm BLE.
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Figure 5. Protocorm growth’s situation when concentrations of kanamycin are 400 mg/L

5. FIRBHEIRE N 400 mg/L BIRE=LEKIER

Figure 6. Protocorm growth’s situation when concentrations of kanamycin are 600 mg/L

6. FIEZIREN 600 mg/L [RIKZEKIER

4. W54

R, BT AR R R U B RO IS, Rk, fETRIE AR, R A i i
WP B T HE[10]. WK, TEBMERAG IR bR R 0 KRB A L TRIE IR BEIA 2 T 500
mg/L, BT R RTINS A AMUE S5 35, B AR 8 38— IRAE A A o B B, T
TR EAARN AL o A RER A HE AR IR TA Z, HIRIE R SR B TR R R . AR A4S
REZHERTHHEYIRR T2 TR RTER 2 d B 1 mm 8k R AR R 2530 31 i 126 55 7R R
778 12MS + 2.0 mg/L6-BA + (0~300 mg/L) Kan + 2% 8# + 0.55%3% M, pH 5.8 1, 537 30 d 18 EIHFK %
FIFIEIREE A 200 g/L, HAFALEREGARLIZHRA, FEARE—PHT. M T#ERNIEE, g
HE[12]5 NI TT T HhAREE 252 3 AN [R] SR A [ 87 22 R FE O Usk I . 25 R0 AR AME A BlUR
FAEZE S, RSB RD T BA2HZA BRI LR A Hh (108 BRI B2 4334 50+ 20, 50 mg/L.
TERR R A o 25 21 (M BURRERI 7, OB 131 AR B2 A G 2L 205 S IR IR ERZE AR, i i 77 0
1/2MS + 0.2 mg/LNAA + Hyg + 2% HE +0.55%3%5fiE, pH 5.8, ikl PLBs X 8 Z fUsk v sL g0 e 1 6 1
ORI, 10 mg/L W85 R AERS A M| PLBs 3B E AU IE 8 20T, MIARSLIAT 70N 30~40 mg/L
FERAEFAE. RRAGRBUER, TREGRIFRER A RR, RLWMEEIREL T RAMZ MS +
0.56-BA + 6.8 g/LAgar + 30 g/L #E0E, 5 LA, E5Imf AL BRI, 153010 itk st I i o
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WAL BT e 25 RAT W% 30T DU T8k o it A st st , 10 HL, SR A ASRE FR S| TT 156

DUT, TGN T 30~40 g/Lo BB A Ly R, 6RO R 3R ISR ARAIR, 7 DU ERZE 02
AR TR, RIBEZS BB MARAR, FIE R ANE G E AR IR A 5 A 7R 418
F i 75 o

e HE

B “ =X BHZ AT H (A3008798).
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