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8 F. WP LA R R 0 R R D BORE SR BN 185 37 0 2K S TE B IR XF
O O B AR R B Be sl 87 S B B 15 SR SR AT O Ak, O o 5 DR R I A Y RV B O R R A
FCCC e XA B LS B RE MR, 45 SRR ] e BIBOSUZ " 553 b, KRB ol R 35 B B Ay 55 5 0y
R MS B 5L (R RREE M 2 000 mg + L7 FHFREF N 2 000 mg + L)+ 500 mg + L' CCC + 0.1% 7HtE#R + 0.1
mg - L'DA-6 + 1 mg - L'6-BA + 0.1 mg - L' NAA + 3% 0% + 6 ¢ - LB, pH 5.8, X ZIET MEKH
BB B SR A MS, 1537 (R ST R R i T MS BE 3R B 2 /%) + 1.5% TR PER+ 4 mg - L
6-BA + 8% ENE, TEUVEEIASIE, 5964 h - A ERBESEE S ERN RER B ERHRT
MR, EROBUZ " B F5 e — R AR 19 07 vk  TEA SUG 95 & g a] DA K & B0 < Ok 1048 35 T HLRg Y
TR AL XA s B ] T B AR S A R 3 AR R
KA. LR, WEE, o WIS, BILR, Wi, M, HAER
RESES: Q945.51 XHkFRIAED . A XE4S: 1000-3142(2018)09-1172-11

Microtuber induction of potato cultivar ‘ Mira’
by “solid + liquid double-layer” culture

FANG Zhirong, ZHOU Caiyi, LI Peihua, QING Yuan

(' Xichang College, Xichang 615013, Sichuan, China )

Abstract; Virus-free plantlets of potato cultivar ‘ Mira’ were used as experimental material to induce potato microtuber
by a two-step culture method. In the first step, nodal cuttings (with one or two leaf) of potato plantlets were inoculated
solid medium for culturing vigorous potato plantlats. After 20 d, liquid medium was added on the solid medium to pro-
ceed to the second step for induction of potato microtuber. The optimum culture media at the stages of culturing vigorous
potato plantlets and induction of potato microtuber were obtained by means of orthogonal design, and the effects of su-
crose concentration, light condition and CCC concentration on induction of potato microtuber were also studied. The re-
sults were as follows: the optimal medium at the stage of culturing vigorous potato plantlets was modified by MS medium
(NH,NO, was changed to 2 000 mg - L' and KNO, was changed to 2 000 mg - L in MS medium)+ 500 mg - L' CCC +
0.1% activated carbon + 0.1 mg - L' DA-6 + 1 mg - L' 6-BA + 0.1 mg - L' NAA + 3% sucrose + 6 g - L' agar, pH

W EHA: 2018-05-21

EEWE . WIARHETIH (2016NZ2YD0003) 5 PUJIEAEE T H (16ZB0265) [ Supported by Program of Department of Science and
Technology in Sichuan Province (2016NZYDO0003) ; Program of Department of Educational Commission in Sichuan Province ( 16ZB0265) ],
YEERIA: JraEA(1981- ), %, )i 7 N -t PRI, 8 NS Y A B2 05T, (Email ) 172580110@ gq.com,
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5.8, the optimal medium at the stage of induction of potato microtuber was MS, medium [ two times of FeSO,( Na, EDTA )

and trace elements in MS medium] + 1.5% activated carbon + 4 mg - L' 6-BA + 8% sucrose. The results also showed

that illumination with dim light for 4 h + d" could obtain potato microtubers with higher frequency of tuberization and big

microtubers than dark treatment. The results indicated that“solid + liquid” double-layer culture can be applied for mass

propagation of potato tubers ‘ Mira’ at low cost in the plant tissue culture room, and can increase the number of pre-elite

seed potatoes. This method can also be used for the production of microtuber of other potato cultivars.

Key words: potato, microtuber, 6-BA, CCC, activated carbon, DA-6, tissue culture

DR UL ASE T I 114 1) P e 350, Ji T e 28 ) i
i, X ADEIRFE R Bl 25 R, A A T B i A
K24 DA% 3 3277 X, U 2R (K
1500 m) LA_E B8RSR i IX | B0 4% B IR 2 2 Ak IR
1) FERE R, o A TR, 7R X 22 1D
DX J % 4 7 M i B R 5 DX A R M 28 B80T 10
BT, 2015 4F UL M Eh B B A 225 ¢ -
hm® GO T5E [ | LE A BT PG 22 45 (6 19 46.9 ~48.7
t - hm?(HARARH TR . SRR, #E N
Ji B AR A R A R R BT, HAT
T LU A 7 e 5 B e S8 DI 25 v Ol B, 280
B DR AR I S BB A e AR B A A
A | B 2= 2 M il B s, AN REFEAT IR A 7,
ST LM PR 05 7 o S A I AN BB G R IR R
R AU 3 (microtubers ) 245 57 IR 93
EHDAL I PR, THRNIE R EZR 2~ 10 mm
K/NEZE (Vander Zaag, 1988) , 48 EA 4 e
Ak TR B 25 R R R 1Y — A A B DR A AR
T2 R AU P ST 7 WA S % N VA NN S 0 L
o Jz i AR AT, T AR Ry < =7 2 R o R AR
PR, BRI PR I 25 o S5 170 S B, 4 e o 8 7 S
W, CRE AR, W HE H 28, IAh, B
R T 58 55 N TR 5T T iR %
ey 24k,

S U B W R 2, B ik
[AI#Y ( Khalil et al, 2017; Gopal et al, 2004) £ &
ShEZ W BE ( F E RS, 2007; TAR TG
%, 2010) HEFE A D IEM S, 2004 ; FIRE
4% 2002) . )t B8 ( Hussain et al, 2006) . fi J&
( Gopal et al, 2004) . J5i%% 7 ( Radouani & Lauer,
2015; ARESE, 1999) WA IE 1577 (Gopal et al
2004 ) FFZ MR K FZM , Pelacho & Mingo-Castel

(1991) 5 ik, R TE 5 S 45 S AT — B Be 3G 97 1
ZETHUE AR R LS E Tk s ) U i, A BRI
PR BT o i P R R RE o
AR, B SERE T % AE  HA BH
Bk BT R R T AT, A
By ifs A 0 BIF 5T R W - A A [ vk B A%
R ARG SR 3 0 eSS R R
i P AR Oy AR T R AR BE 57 2L ( Piao et al,
2003; HIESE, 2002) , [H2, BARE IR B AE 5
B s g m RE H  ITR KE RA E ER+
WA 1 ERORUR " 55 57 07 SRR G B RN — A
(EUAR LW A 35 57 5 AR A 1 B 95 e 3R K
FL /D S S RS AR Al (b IE M AF, 2004)
AR5  RUZ 55 30K & 8 IF 38 ik 56
BEHE XM v B B A 8 S P B i B R ik 0 o)
HEATOUAL , T TG IR RERER E & CCC XTI
LS ENRE, L AR B B R 2R K
B v Sl B = A R R OR
RE N RS %

1 #R57 %

1.1 #F#

BB} A A S 55 3 B 7 71 ¢ K (Mira) * I
B, ELRREAMT B s 1~2 40t
Y ZE B S A T AR AR SR A B 15 ~ 20 1Y,
M BRI E T OE IR BE 2 000 ~4 000 1x J6
HREFIE] 16 h - d' RS (25+2) C A& 1F T G371
HEZEZ 10 ecm B4,

1.2 Fi%
12,1 3 UL KRB o8B T SR
IR 2R B HE A B s AR b B A
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10 25B, CHEH IR SR I ARG R 3L + CCC +
WitEs + DA-6 + 1 mg + L"6-BA + 0.1 mg - L
NAA + 3%pERE + 6 ¢ - L' BiIR, pH 5.8; FLafi ks 5%
H,CCC AC F1 DA-6 1 8 3 Fvk B 7K F- % H g A
KR IERZR R HEATIRE (R 1), 39 A~ 4b
AR S O, TR S 8 R E TR B R
2 000~4 000 Ix SEHRAE] 16 h - d' R (25+2)C
MIAME N R SR 20 d, it & AL B A AR B0 250
WA A A, RS A Ok B BRI
B R R

1.2.2 XEFFH 5340 WUEENSESRHER
XUZBEFE 07 %, 76 TC W 56 20 mL JC 1A A IR
PRHE % e A4 i R AT O B B 3R S R R
W RS SR IR I HERIIG SR AL + ERE + 6-BA +
TR, pH 5.8, JEREEE 3R 5L 6-BA I Mk a%
A 2 A RN R B SR Y R 26 = 7K SF B 1E 38 B3k
ke (£ 2) , 3L 9 b BEALH S L, RS 7
TR (252)°C 59064 h - AWM T A S45 %,
AR 40 d 5, it 4 A B B Fe R (45
/4852 ms) B EE () KEXR(FHE>
0.1 g) I AN, RRIEE Kb X EFHm
BRI,

1.2.3 2B &K%

1.2.3.1 RN HLEE s m RS
AR IR AW 5 97,20 d J5 [R5 3R o
A 20 mL 1Y B R UG IR 5 SRR R s
AT I (2522) C T894 h - d! 55568 h - d7 |
A RIS A N AT IR IR, A0 5 0,40 d R
LI, 97 326 ) T4 S 4 B O IR AR A

1.2.3.2 BEMIVR EE XA A S R AL
Je BHE B IR L AT H i B R, 20 d S R 3RO
FINA 20 mL B RIS B iE R 55, A S5
TR B FERE IR R 2% 4% 6% 8% , Z 5 TE
(25+2)°C 59964 h - 'S FHATHIFR,40 d J5
LI 5 35 ) 00 S A Y R

1.2.3.3 Bt R B XA B A e i b
FHF MR MS H 535 + CCC + 1% ThTEm +
0.1 mg+ L' DA-6+ 1 mg-L'6-BA + 0.1 mg - L'
NAA + 3% R + 6 g - LB, pH 5.8, CCC A
JE 100 mg - L F1 500 mg - L™ #EF7Ti 4 1 19 H:

AR ,20 d J5 B SRR A 20 mL B9 JC IR
EEG AR5 SR 5 B 55 R 00 53 0 A
(25£2)C 5964 h - 'S T AT SR, AL
PS5 9,40 d JEOULI B kG 85 R B Bras SR
ANTA] CCC ¥ BE XS S5 45 S W 5
1.3 HFEW SR

B4 B4 SPSS 22.0 #4E 3E AT 88 2 M
Horp CHE R SR R A A S R B R AR
FAM2E J7 22538, B DR 23R ok O 22 40 i JF
LSD( P<0.05) it 47 25 55 W E PER 6

2 R 59

21 HHEEFPREEFEGESWN

2.1.1 REAE KT HRKG 0 WEyEE
RAWKE AR ELE WS —, NFE3 L
F LA EA SN A B,C,D, 3 RS R £
PRISH] 4.9 MR, HAR B S AR ; 2% I 3R 45 7K F
W22 Hr 4 B (3R 4) KW, 25 PR3 %0 AR 0 i 5%
NP Ay 85 3R LRI 2 STEPES > DA-6 > CCC, 7ERK
K MS 55773k FARBUHRT i 2 2MS KiF73E i
MW R, K#B5, FRBMERMLAE
A, B,C,D, .

2,12 RE A E KT E M Ha MK
FH AT DL O A MR AR K B I R AR 3 T DL
HOAEFRZE A A B, C, D, e fadfh, ik B ARk 1.62
mm, AW 8 M BH A HEEM L LR EES,
4 EREW, CCC IR R FREEFIE DA-6 Xt
ZEHMLAY 5 AR R B A%

213 ARAEMSKEG T KA T A NK3
MDA A B 4 A,B,C, D, ) K B A i,
2.90 mm, 2 BRI AN A, B,C,D, T [ K A 3.87
mm, H = FH AR 025, A E A B,C,D,
B TR B de K, SR F) 8.27 mm, & P E &K FH)
ZEHT SR (3% 4) W], 25 R X [a] 4 B2 52 )
WFE A8 F2 F A2 > CCC > DA-6 > TEMEm:,
] B dp i LA s F2 BE L 54 A4B,LC,D, .
2.1.4 REAESRXE ST ARG YR TR
AT C A AE A8 8, i1 AU K/ 5 A
RIGHECHEA G . N3 ATLIE ), HAHH G
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Factors and levels related to the best medium for virus-free plantlets vigorous growth

Table 1

K Z Factor

B
7K Level A Ve e B D
e CCC Wk SR o DA-6 W iE
. - Concentration of o = WIS "
Concentration of CCC . . . Conentration of DA-6

r activated carbon Culture medium type 1
(mg'L) (%) (mg'L)

1 100(A,) 0.05(B,) MS(C,) 0(D,)

2 200(A,) 0.1(B,) R MS(C,) 0.1(D,)

3 S500(A;) 0.15(B,) 2MS(C,) 1(D;)

R MS BRI SRR S A 2 000 mg + L RHFRHFZEN 2 000 mg « L™ 52MS F/R I W R MS Bi g3k 2 £,

Note: Modified MS medium means that NH,NO, was changed to 2 000 mg - L' and KNO, was changed to 2 000 mg - L', compared to MS

medium ; 2MS medium means that the dosage was two times of MS medium.

x2 REFFSEFRERZRMAKER

Table 2 Factors and levels related to the best medium for potato microtuber induction

Z Factor

C
JKF- Level A B T D
BRI 6-BA M (RS HE IR
Concentration of sucrose Concentration of 6-BA oncentration o Culture medium
r activated carbon

(%) (mg - L") (%) type
1 8(A) 2(B,)) 0.5(C)) MS(D,)
2 10(A;) 4(B,) 1.0(C,) MS,(D,)
3 12(A;) 6(B;) 1.5(Cy) MS,(D;)

TE: MS B FRIE T p B ST R ABRER 09 R Ok SRR 19 2 % MS, B R 3k KH, PO, I IR CA 340 mg - L7,

Note: MS, medium means two times of FeSO,(Na,EDTA) and trace elements in MS medium; MS, means that KH,PO, was changed to 340

mg - L.

), T AR A 3 22 5 b 41 A BLC,D, I
TR, 55 0.27 em® ;4145 A,B,C,D, \A,B,C,D; .
A,B,C,D; A,B,C,D, s/, MR, &R E 45K
S 22 3 AT A R (3R 4) R, & PR X T ALY
SR N 15 97 e Fp 26 ~ CCC >DA-6 ~ 5 P 7%

He~yEPEmR, 1E YW E R DA-6 fE

M ARG SR EEC T4 A, B,C,D, .

25 PRI 3R T i B 7 52 M I 4 DA-6>CCC >3 57 F
HE A i ff
T BGIN, AE D R R bt EE Y 52 Bk, kol
CCC, 5 IR FLPIANG P s W R i e/ o 0 T 05 K

i AU R M 4L A8 A B,C,D, .

215 RRAKAE M KT R HEWNHa TR
ZE A R R = FE A KR, DR O o R B R i
MMk R R, WK 3 W LILE I, b B4 &
A\B,C,D, i & fz K, & ¥R ik 0.20 g; AL FAH &
A,B,C,D, A,B,C,D; A,B,C, D, fif # AL, # bk 48
LU, 25 R &K 22 9 BT 46 R (3R 4) R I,

LEGHIE R EERE A B,C,D,, Bl R MS +
100 mg - L' CCC + 0.1% &% + 0.1 mg - L
DA-6 + 1 mg+ L' 6-BA + 0.1 mg - L' NAA + 3%
REME+ 6 g - L' BUMG, pH 5.8 /At 15 35 2L 0040
B IR B J7 , A C Oy 647 H: 1 55 5%, AR
ML R T AR B A A B b e R T (R
FER R EDIE A B IR R
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Table 3 Results of orthogonal test and LSD analysis at the stage of virus-free plantlets vigorous growth

% Factor

B %L eyl - REICIESE S .
=y D =2 ™ 52 It u}
Kb ¥ HE . A o (ﬁ K/ N C DA-6 Root number Stem hiﬁzsss Internode ij_ai['ﬁ]ar/e\a
Treatment Combination CCLC (j&r)u: C fiidi ) iﬂ;ji,% W (oot * diameter (g- length (em?)
oncentration oncentration S N . lantlet'l ( mm) . ( mm) g
of CCC of activated Culture (,orol;%ljt\r:iélun P ) plantlet”)
(mg - L") carbon medium type (mg - L")
(%) e
1 A,B,C,D, 100 0.1 C, 0.1 4.9e 1.62b 0.20e 3.87ab 0.27d
2 A B,C,D, 100 0.05 C, 0 2.3c 0.94a 0.12ab 7.23cde 0.14bc
3 A,B,C,D, 200 0.15 C, 0.1 Oa 0.90a 0.11a 6.33cd 0.11a
4 A,B,C, D, 200 0.1 C, 0 1.8bc 0.93a 0.11a 7.50de 0.12ab
5 A,B,C,D, 500 0.05 C, 0.1 Oa 0.89a 0.14cd 4.97b 0.11a
6 A,B,C,D, 500 0.1 C, 1 1.5b 0.89a 0.12ab 4.40b 0.12ab
7 A,B,C,D, 500 0.15 C, 0 3.4d 0.97a 0.11a 2.90a 0.15¢
8 A, B,C;D; 100 0.15 C, 1 Oa 0.90a 0.13cd 8.27e 0.10a
9 A,B,C,D, 200 0.05 C, 1 2.3¢c 0.90a 0.13bed 4.37b 0.10a

T BRAUER 5 DEEMTFHE, MRTFBRREFARE ARTFRRRERZE(P<0.05), TH,

Note: Data represent the mean values of five replicates. Same letters indicate no significant difference, different letters indicate significant

differences ( P<0.05). The same below.

22 REZFSRFAERREEFEZEST

22,1 RREZAEM KT FRFREG TR HES
AIHT AN TR A A A X S e O B s ) b B
A AB,C,D, TR B K (T 1.23)  HUCH AL
44 AB,C,D,, BUEHEECH 0.87, HAH & LB 48
BB EER., ERR KK ESIER (R
6) 7, 4% B 2 5%t 48 B0 52 i Y Sk 6-BA >
WM > R > BEFRELRR S 5 YR IE Y 6-BA BB
H ISR A, X S S B R ) g K, LR R
PR, TR 8% 3% 56 b 0 248 B R AN
BB K I G R B4 A8 A, B,C,D,

222 RAZAEMS KT FEZRETTH YR HES
Al A A B,C,D, S 5 i K, AR 0.25 ¢,
HA5HAbA PR 2 5 5 % WMENTEE R (K 6) &
B, 45 PR30S S5 e F 0 Y 52 A U S 6-BA >
WS > REFRIERIE > HERH, I AT LU i 35 2
% 6-BA PG MEAE EE RN 7, S H I E
M E ARG IR ELL AN A B,C,D,.

223 RRAAEAKEFZREZRNG Y HWFES ]
M AEEEH G A B,C,D, REFRFK (H 66.15%) ;4
FRZ4A A,B,C,D, A,B,C,D, . A,B,C,D,5 A,B,C,D,
TRELS MBHE A B,C,D, KERE/N(H
9.34%) , %6 45 R T & FEXILE B RER
BRI J 6-BA > B3R5 > ihthm > Bt
B3 305 20 B ) 6-BA RE IS N K 2R N KR
MR R, K FR B A 28k &, 14 Jm KH, PO, 1 f H
SRR R R AR N T R R AR X K SR Y 5
FHXTRLN . KR SR A58 A B,C,D,,
224 ARAAEMNKEFERAZG YA HKS
AL AR FRA A A B,C,D, B H AR K (N 6.3
mm) , GHAMA GRS A4S A B, C,D,
BHEHAR/N(UH 2.2 mm) , 6 ZEHF K&
PR 2 0 i A S S e AR Y R W A T M e > 1%
FRHEFNIE ~6-BA >FEMH; 15 M ok B 1 3 i e 12
T B LA, R TR AR 1 ) e A, HER R
FRIFNIE 6-BA, BEWHVE R/, EIE AR
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Table 4 Range analysis of the factors and levels related to the best medium for vigorous growth of virus-free plantlets

K2 Factor

EepZIE LT A B c D WIS
Physiological index CCC ¥ T M v B " N DA-6 )& Result of range analysis
: TS e LR 2 :
Concentration Concentration of Cul di Concentration
of CCC activated carbon u turte medium of DA-6
(‘mg- L") (%) e (‘mg- L)
R K1 2.38 1.51 1.25 2.48 25 DR ZOUT AR R WA L 3% 9% ik o
Root number 25 >1EHER > DA-6 > CCC,
(Toot - K2 1.36 2.71 3.50 1.62 The order of factors affecting the root
plantlet™ ) number was culture medium type > acti-
K3 1.61 112 0.60 1.25 Vat‘f}d;arbon;D{\ﬁ > CCC.
YR Z W ERAHE A B,C,D,,
The optimal combination with maximum
R 102 1.59 2.25 1.23 number of roots was A B,C,D,.
£Vl K1 1.15 0.91 0.91 0.95 AR 30 ZE ML YR WA IR ; CCC o~ 1
Stem PR ~ B R FEFI A =~ DA-6,
diameter The order of factors affecting stem
(mm) K2 0.91 1.15 1.15 1.14 diameter was CCC = activated carbon =
culture medium type = DA-6.
K3 0.92 0.92 0.92 0.90 SEHLEOCHYRALAL A, B,C, D,
The optimal combination with maximum
stem diameter was A B,C,D,.
R 0.24 0.24 0.24 0.24
¢ 5 K1 0.15 0.13 0.13 0.11 4 PR 2% X 5 71 5 00 P - DA-6 >
Fresh CCC >HEFREFN I = 1EPEK
biomass The order of factors affecting fresh
(g - plantlet’) K2 0.12 0.14 0.14 0.15 biomass was DA-6 > CCC > culture me-
dium type = activated carbon.
K3 0.12 0.12 0.12 0.13 BE R BRALE A, B,C,D, o
The optimal combination with maximum
fress biomass was A, B,C,D,.
R 0.03 0.02 0.02 0.04
WHEE Kl 6.46 5.52 5.99 5.88 5 PR 1 R] 4 BE 11 5% i MUY « 3% 7%
Internode FHFPFE>CCC >DA-6> 1K P .
length The order of factors affecting internode
(mm) K2 6.07 5.26 3.71 5.06 length was culture medium type > CCC >
’ ' ' ’ DA-6 > activated carbon.
TR RIR LA SN AB,C,D, .
K3 4.09 5.83 6.91 5.68 The optimal combination with maximumin
ternode length was A,B,C,D,.
R 2.37 0.57 3.2 0.82
M Kl 0.17 0.12 0.12 0.14 A5 PRZXT I T B 5 ALY < 5 57
Leaf FhiZ =~ CCC >DA-6=TH M
area The order of factors affecting leaf area
(em®) K2 0.11 0.17 0.17 0.16 was culture medium type > CCC > DA-6
=~ activated carbon.
= B Ao A
K3 0.13 0.12 0.11 0.11 MPE BRI RALAL S 2 A, B, C.D; o
The optimal combination with maximum
leaf area was A, B,C,D,.
R 0.06 0.05 0.06 0.05
FKI B FIEALA ) A, B,C,D, 13E A HRIE,

LR VERRHA A, B,C,D, Bl MS,+ 1.5%
WPER + 4 mg - L'6-BA + 8% M NIk ik S

23 BEERELER
23N ABMNLEZ R Hwm SLREE AR
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Table 5 Results of orthogonal test and LSD analysis at the stage of potato microtuber induction
s Bl EREE o T REE g
Qb3 HE TRV 1 6-BA WX C \rati sk IR Average tul Percentage Tub
R Concentration Concentration — p Conranon -~ Index of verage ber of big uber
Treatment Combination of activated Culture . weight diameter
of sucrose of 6-BA . production 0 tuber
(%) ( SL carbon medium (g + tuber™) (%) (mm)
v me (%) type Y
1 A,B,C,D, 8 4 1.5 MS, 1.23¢ 0.25¢ 66.15¢ 6.3¢
2 A, B,C,D, 8 2 0.5 MS 0.63ab 0.03a 9.34a 2.2a
3 A,B,C,D, 10 6 0.5 MS, 0.53a 0.06ab 44.44be 2.9ab
4 A,B,C,D, 10 4 1.0 MS 0.50a 0.08b 27.78ab 3.3ab
5 A,B,C,D, 12 2 1.0 MS, 0.47a 0.06ab 34.44ab 3.5h
6 A,B,C D, 12 4 0.5 MS, 0.60a 0.05ab 32.14ab 2.7ab
7 A;B,C,D, 12 6 1.5 MS 0.87b 0.06ab 45.77be 3.4ab
8 A,B,C,D, 8 6 1.0 MS, 0.53a 0.07ab 45.83bc 3.4ab
9 A,B,C,D, 10 2 1.5 MS, 0.53a 0.05ab 28.89ab 2.9ab

R EIE R EL R R 7 AT B G A [a)
AISER: , 5596 8 h - d Ab B AV 2 48 HOR i K 2 o
EHN A EERESE S h - AT SR TR
P KRG 8 b+ A A AL T 5% 4
h - d7 KRR N E R E AR NDESS 6 4 h - A
BOE8 h - A T RER IR, KEREREE
R — A B AR bR, A O IE R S 3 i 4
T ¥ S e AR R R B S
UL DN Ry, e AR 45 5 0 O BRA R N R a8 Ok Ak
P4 h - d',

2.3.2 EAER A REFZHEZ Y NES AL
B B MR R R 380, B e BRI R R
EHON AE 8% M REMER LT | B F8 HGA 1.25, K
BEARIRE] 95.63% , e KB IK B RRL 0.491 g; 7F
BHCE RSP E R T, 8% W FERE R 4%
Me% i E2ES HWPE T 2%(%8), 10%
H 129 1) R REE MR BT, 038 2 00 Al S e A S
i KRERMER R R TRE(ES),
WCIA R 35 B A TRE RS VR B 1 R 8%

233 HBBPEXTREMNKEFZLEFZOYm MK
1,500 mg + L' CCC AZbPE5 100 mg « L' CCC AbPH
FHLE, BB 505 i R EE 54 = T 29.72%

14.71% , w1 H: 8 B Br, CCC ¥k BE B 2R A 500
mg - L,

3 it

TE SR A B A ot h | BROE 2245 (2008 )
RIS A Yk A B B
TEARDC a0 04 i T 4l O A8 1 25 2 45 (R
MR 2004) , FIL, $H @RS B 24 5
K EEW e e, « BOBUZ " 35 5% 1 2LAT LA
XPIRAE T AR B B A A B T SR K Bt AT
P ORI S S 0 O (AR A
2002; I IEMESE ) 2004 ; FERSE, 2006) .

TE S8 B A W 3G 55 b 78 R MS #5352
B SE Al 1 ¥ i R B vk B AR 2 000 mg - L7 AR
BV S 92 000 mg - L7, 5 MS 12 £ MS 1 3%
FEAH Ee R RR e R e RGN, R R K SAORDH:
WEZEE X5 SHE4(1999) TR 458 —2,
BAE TS AMRIEGE T R B, 2 % MS B FR SR e ik o
BE TR 45 M 2 B W ARl
HABH: AR K (&0 AR 45, 1995) |, 3X 5 AR BF 5% 45 1
AN, AT fig B D A S R RN R R B 22 R Ok
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Table 6 Range analysis of the factors and levels related to the best medium for potato microtuber induction

K2 Factor

1 TS A A B - 5T
Physiological index EBE e 6-BA e i (‘ﬁ ﬁﬁﬁ?}x . D N Result of range analysis
Concentration Concentration Concentration RS
£ sucr of 6-BA of activated Culture
of sucrose 1 carbon medium type
( %) (mg-L7) (%)
BEER K 0.80 0.54 0.59 0.67 A P FO AR B R MUY < 6-BA
Index of > MR > HERE > RIS,
production The order of factors affecting index of
production was 6-BA > activated carbon
K2 0.52 0.78 0.50 0.74 > sucrose> culture medium type.
BRI R AL (A, B,C,D,
The optimal combination with maximum
K3 0.65 0.64 0.88 0.55 index of production was A, B,C,D,.
R 0.28 0.54 0.38 0.19
THEE K 0.117 0.047 0.047 0.057 A PR ZT ST ARSI . 6-BA >
Average tuber TPk > FEFREERE > HEbE,
weight The order of factors affecting average
(g tuber™) tuber weight was 6-BA > activated carbon
K2 0.063 0.127 0.070 0.123 > culture medium type > sucrose.
B R ARIRIA S A, B,C,D,
The optimal combination with maximum
K3 0.057 0.063 0.120 0.057 average tuber weight was A, B,C,D,.
R 0.06 0.08 0.073 0.066
K¥EHR Kl 40.44 24.22 28.64 27.63 2 I FX R AR B S - 6-BA >
Percentage of AR > WM > R,
big tuber The order of factors affecting percentage
(%) K2 33.70 42.02 36.02 48.34 of big tubers was 6-BA > culture medium
type > activated carbon > sucrose.
K3 37.45 45.35 46.94 35.62 REABRHRALALE A, B,C,D, .
The optimal combination withpercentage
of big tubers was A B,C,D,.
R 6.74 21.13 18.3 20.71
HHE Kl 3.97 2.87 2.60 2.97 DA X S e 1 A 5 R DU - 3 A
Tuber diameter > KRR ~6-BA > M,
(mm) The order of factors affecting tuber diam-
K2 3.03 4.10 3.40 4.23 eter was activated carbon > culture me-
dium type = 6-BA > sucrose.
The optimal combination with maximum
tuber diameter was A, B,C,D,.
R 0.94 1.23 1.60 1.26

(Khalil et al, 2017), CCC J&— FAl ¥ 1k K %E 2%
), B8l A T 0 R 4, 2R R RO s
L Stic e e IRERUN=27 4 S Fak 2 s S vl
JEARIE MR A R BRI R S 4 (RS
45 2015) . AWFFEEIL 100 mg - L' CCC PR
fF 7 Fr K, 500 mg - L' CCC #4 TAEH 894 K, 1

B AE BETT RI BE (R R B B 0w
J TG (DA-6, 2-N N-Z & FE LI O RER) &) 1%
PEAI 4> 2 F A A KA ), — R W Y DA-
6 REHE = B AE R AR O I TR 6 Bl R DL S -
o, 0 R AR Y H 7 (BB KSR, 2007) . DA-
6 7 T R T 0 Ay AT HGE A K
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Table 7 Effects of different light conditions on potato microtuber induction

K

R EIE W E RREE HHHARR
Ab T . Percentage of . . .
Index of Average tuber weight . The biggest tuber weight Tuber diameter
Treament . B big tuber B
production (g - tuber™) (%) (g + tuber”) (mm)
SR AR 1.18+0.02a 0.160+0.002a 81.70+7.57b 0.304:£0.005a 0.43+0.04a
Darkness
k4 h - d 1.25+£0.02b 0.257+0.025b 95.63+2.63b 0.491+0.072a 0.67+0.03b
Dim light 4 h - d”'
ot 8h - d 1.38+0.00¢ 0.201+0.033a 63.97+0.33a 0.628+0.090b 0.58+0.03h
Dim light 4 h - d”'
I BRAEE S A EE M HEbREE, T,
Note: Data represent the mean value + standard deviation from five replicates. The same below.
xS AEEEREMNXEZEENZI
Table 8 Effects of different sucrose concentrations on potato microtuber induction
Sy b e & % =, 3
F?*%(%(E R S 1 B KA iji%@ FHEAR
Concentration of o Percentage of The biggest tuber .
Index of Average tuber weight . o2 Tuber diameter
sucrose . 1 big tuber weight
(%) production (g« tuber™) (%) (g- wher) (mm)
2 0.53+0.03a 0.121+0.023a 30.00+5.77a 0.234+0.035a 0.490+0.059a
4 0.86+0.03b 0.240+0.030b 56.98+6.31b 0.354+0.009b 0.523+0.057ab
6 1.04+0.04¢ 0.261+0.009b 75.71£2.97¢ 0.459+0.038bc 0.526+0.042ab
8 1.25+0.02d 0.257+0.025b 95.63+2.63d 0.491+0.072¢ 0.672+0.026b
R9 AE CCCHREMREZLEENZM
Table 9  Effects of different CCC concentrations on potato microtuber induction
Bl % e [
cec WA PHEE KA SR YR
. . Percentage of The biggest .
Concentration of CCC Index of Average tuber weight . . Tuber diameter
( L) roduction (g - wber") big tuber tuber weight (mm)
mg p ’ g * tuber (%) (g - tuber™")
100 1.25+0.02 0.257+0.025 95.633+2.633 0.491+0.072 0.672+0.026
500 1.63+0.07 0.243+0.023 92.277+0.341 0.563+0.014 0.620+0.021

0.1 mg « L'DA-6 i Th44 28 R $ 1048 1 A Ak
fief o A RRURT ZEORE G, T TR R B 4 e AR AR K
PO, I DA-6 i H F A EREHENY &
Wi FERE IR I GE 0 A A R A
A T AR AR (R D AE, 2011) A BESE
0.1% TG E AR B8 2 oKk hr IE A KA
PRGEAVEF, RPN A 2 5 R T B
A A AR S T P R R

P2 S B A SR D B MS RS
) Bl o0 R AV R 1 2 O ROk B 2 i, B
RE B E e KERMER AN ERES,
WA R, K MS R ME TR g 4
AT LS S 25 S (XA, 2001) 5 o0k MS B 3R
SErp gkl 1 FH SO JROR 19 2 A, R LLRE in 2 B
o (IRESE, 2004) , FATHE MS 35 57 5 19 ZL il
K KH,PO, B BCH 340 mg - L7, 8 48 40
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B, REE SRR, I B R A R AR A

B, (H S He om0, HEIOKE RE 77 3 00 0 vk B R
#0255 mg - L'(iKEZE, 2004) , FHIE,MS K57
FrP MR TR BER & KH, PO, 1 FH A 75 Bl
R — ik, DR R A E R
T g e A 7 R A e A Y R
AN R R E W, Hb 6-BA FH HAL
Refe 03 (B = MW, 1989 4 % P 4%,
2008) ; AN G A I, FEBEE [ R R FI7K T, 6-BA
X RS R, P ) KR Y B R K 1
6-BA X h 4 B oK A T B 45 R LAY
R TERE (6% ~ 10%) iR ik S
WA 25 (B = I FCEE S I, 19895 B K S
45 2004 ;Gopal et al, 2004) ; LA B < K7 1Y 45
BRI B dE B R N 8% (- Elaleem et al,
2015; H = U A1 %5 56 W, 1989; KhalilL et al,
2017) , 8¢ i oA I 1) T vk B 4 W A S 1
FAER T A N F 5% 3 5 A D 58 45 2R — B
TP R A S — i B R 7 TS A S
J5 T ELA B S A AR AR S A B Y AR
1.5% 19 3% 1 e A8 S 1 i B HR B B e i
KRR Y B4R AR 6 P 0 I AR 55 T B
FRIETP IR AR T B R R RS T W T
R A A Y BT, R 45 5, Db IRE
o A R A Y A R A
T KT A ARG A5 T 58 B ( Hussain et al,
2006; £ 4E ) 2001; Ali et al, 2018; Elaleem et
al, 2015) . EHAAEE KL 45 X O HE S SRR (4
AAF, 2001)  HUSOERES  OKPLD 45 0 AR
(R, 2005) , AHFFE 45 LW, 72 550 4
h - AR NI A R IR BB R A S
KRER KEHE ERHAY R TRER, XS
Y HE AT DAFEIR i /32 2% ( Slimmon et al, 1989) , /N
Wi i R AR K A R B R RE A O, 590t
4 hoe d7 b BRI B ORI S AR B 5R
BE PR R A B 14 2 2R R i, T R AR T T
TR B R I R 2R A AR IR D, 3 5 I A A
(2004) BIWFFR A5 R —2, Kk, FIH X — ¢ i, 7T
DAl T 2 % 5 55 06 o0 BT 3%, 75 2L 57 B A% A
AT LAR 5501615 5 R ZE VR i i A

ATRLCR R IA . BT 280048 5o A 7e ik
B BE A e L, 4 TR B
FEN] LILETE 2 0977 [RIR AR 175 S R 3R 3 v DL A
WA B, AR5 & B AT HH: B R A 500
mg + L' CCC b3, v] DA 5 30045 25 19 ol 38 48
B R BN 29.72% F1 14.71% , 1AL
A B B e 1 AR AT LR AR 5 — 3K
B4, 0.5 ¢ LA b4 2] DLVE < Fh 77
(Park et al, 2009) H#% T4 7=, B IRE KE W
S S N L

ARG R KB B AUZR " {571k
AR T R A A S W B SR A
FEFREA RAG T 8 W BB A8 2 S e i
KRB E AR, % 5 R B H A 2 8 28
ORI R NS R B N A C I i ) 2= 2N
N HAA

SEH .
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