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Abstract In order to explore the suitable polyploid induction technology system of apple continuous cropping
rootstock, the tissue culture seedlings of 12-2, which was selected as the main test material, were induced by
colchicine immersion and mixed culture, different media and different culture materials. The mutation rate and
survival rate of different combinations were compared and analyzed by flow cytometry. The method was used for
identification. The results showed that: In the process of colchicine soaking treatment of stem segments, the highest

survival rate was 74.3% when the concentration of colchicine was 30 mg/L for 24 h, but no mutant material was
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obtained, one mutant material was obtained when the concentration of colchicine was 50 mg/L for 48 h, and the
mutation rate was 2.9%; In the process of colchicine soaking treatment of stem segments, it was found that two
polyploid materials were obtained when the concentration of colchicine was 50 mg/L, one was homozygous
tetraploid, one was chimeric, and the induction rate was 1% The results showed that the highest number of
adventitious buds and the highest regeneration rate of adventitious buds was 68.6% in 30 g/L sucrose treatment,
which was also significantly higher than that in other carbon sources such as sorbitol and glucose treatment, and two
mutants were obtained; The regeneration rate of adventitious buds in MS medium was 68.6% and two mutants were
2.9%, which was the best in different medium treatments; Mutant strains were obtained from IAA, NAA and IBA,
one mutant strain was obtained from IAA and NAA treatment respectively, and two strains were obtained from IBA
treatment; N1 was the most prominent among the four culture materials (12-2, 31, N1, N2), and two mutant strains
were obtained. Finally, a total of 17 mutant materials were obtained, one of which was homozygous tetraploid, and

the others were chimeric. This study provided theoretical support for the polyploid induction technology system of

apple rootstocks with continuous cropping tolerance.

Keywords Apple Rootstock; Polyploidy induction; Colchicine; Tissue culture
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Table 1 Survival of stem segment and shoot tip in colchicine impregnation

s BOKADBRIAR B (mg/L) AL [B[(h)  AbFEE (per) 771G %W (per) TEER %) ZHH(per) HER(%)
Material science Colchicine Processing Processing Survival numbe Survival rate Variation Mutagenic
concentration (mg/L) time (h) number (per) (per) (%) quantity (per) rate (%)
ENZY 0 0 35 33 94.2 0 0
Stem break 30 24 35 26 74.3 0 0
48 35 18 51.4 0 0
72 35 3 8.6 0 0
50 24 35 25 71.4 0 0
48 35 19 54.3 1 2.9
72 35 0 0 0 0
70 24 35 20 57.1 0 0
48 35 15 42.9 0 0
72 35 0 0 0 0
ZER 0 0 35 32 91.4 0 0
Shoot tip 30 24 35 22 62.9 0 0
48 35 14 40 0 0
72 35 5 14.3 0 0
50 24 35 21 60 0 0
48 35 12 343 0 0
72 35 2 5.7 0 0
70 24 35 18 51.4 0 0
48 35 10 28.6 0 0
72 35 0 0 0 0

B E G 2), KAk E A 30 mg/L HIROKALHR % S
A E RS AR BN T R, HE ST
50 mg/L.70 mg/L [FJALEE, TR 28 B 54 Bt v ol ik
218K, AR 60%. IR FFE S FAE R A K
ARALBRE R B T B AR, (A 50 mg/L 70 mg/L )
AL PR R RIS AR TR, AR N 5.7%F 2.9%.
S0 3 K K AU IR T v AP0 Y 0 g i A B 25 B 7 1)
FLie AT &, W N 50 mg/L IR S AL FE S RUR K
I, DU IREG A FLIS R 50 mg/L (VR B AL T

13 AEEREEFENRELZESSEE
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FAERIE 67.62%, HHIR1F 2 R MR, AR
5.7%. 1AA F NBA AbEE 73551l 5 H SRR bk 1 4k, 5
RN 2.9%. HIEAHL, A KRN IBA A E 77
FX 2B SRR A AR, XA AR B AR R BN R
1.3.3 N[AREFREXS 2 A5 K7 F: 52

SRR IR AL T, PR A AN R 2RO
FAERERWIVEZEGR 5). Hrh =R B A E 2
B AR R K ME RN MS>WPM>B5. MS 177
B ZB M GEEERIERANEFHERE
68.6%, 31T 1 BRAZ bk, 1583 2.9%. 1 BS $%
FRIEFEE BN 2 SEAE = P AR B PR A, AR T A
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Table 2 Effect of colchicine mixed culture on polyploid induction of stem regeneration plants

TR AOKANBRIR B (mg/L) AR S (per) A 5E B $(per) RNEFHER®%) THEH(per) FLEER%)

Cultivation Colchicine Processing Number of prolif-  Multiplication Variation Mutagenic
method concentration (mg/L) number (per)  erating buds (per) rate (%) quantity (per) rate (%)
MERERTR 0 35 22+0.58 ¢ 62.86+0.02 * 0 0
Mixed culture 30 35 21+0.58 ¢ 60.00+0.02 ® 0 0
method 50 35 18+0.33 ® 52.38+0.01 ® 2 5.7

70 35 17+0.67 ° 47.62+0.02 ° 1 2.9

VE: A HNG FBER R R 2 7 B E % (P<0.05)

Note: Significant difference between lower-case letters in the same column (P<0.05)
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Table 3 Effects of different carbon sources on polyploid induction of stem regeneration plants

TR FREIRE (gL)  FKKANTR IR FE (mg/L) A B 2 (per) A5 4 (per) A& HFEFA R (%) B R (per) HZ K (%)
carbon source Mass concentration Colchicine Processing Number of prolif- Multiplication Variation Mutagenic
(g/L) concentration (mg/L) number (per)erating buds (per)rate (%) quantity (per)rate (%)
HEWE 20 50 35 15+3.06 ™ 42.86£0.09* 0 0
sucrose 30 35 24+1.15° 68.57+0.03 * 2 5.7
40 35 22+1.15° 62.86+0.03 * 0 0
g 20 50 35 12+£1.67 ™ 35.24+0.02 ™ 0 0
Sorbitol 30 35 17+1.01° 48.57+0.03° 1 2.9
40 35 14+1.88 ™ 40.95+0.03 ™ 0 0
1% 20 50 35 10+2.08¢ 28.57x0.06° 0 0
Glucose 30 35 13+2.08 ™ 37.14+0.06 ™ 0 0
40 35 12+1.53 ™ 34.29+0.04 ™ 0 0

VE: FIB/ING 5 B A 2R 22 53 1B 2 R (P< 0.05)

Note: Significant difference between lower-case letters in the same column (P<0.05)

R A AR RN 25 BORHE R AR 2 05 175 S D 52

Table4 Effects of different auxin on polyploid induction of stem regeneration plants

PR A KR (mg/L) AR AN FE (mg/L) A HE i (per) A€ 2F l(per) A2 2 FHAE (%) 22 7 Bl (per) HAZ (%)

(mg/L) Auxin (mg/L) Colchicine Processing  Number of prolif- Multiplication Variation Mutagenic
Cytokinin (mg/L) concentration (mg/L) number (per) erating buds (per) rate (%) quantity (per) rate (%)
0.2 6-BA IAA 0.3 50 35 22+1.76 ab 64.76+0.05 ab 1 2.9

IBA 0.3 50 35 23+1.20 a 67.62+0.03 a 2 5.7

NAA 0.3 50 35 18+1.15Db 53.33+0.02 b 1 2.9

VE: A H)NG BRI 2 7 B E 1 (P<0.05)

Note: Significant difference between lower-case letters in the same column (P<0.05)

MEHE ARG 7 . A RLEVURI R B ol 72.38%, IF3RAS 1 BR
1.4 REM BN =S SR 200 AR SRR AR N 2.9%. NI I ZE W B A S AR R

B K N2, HiEAS Ik 5.8% I 3K15 2 BRAE Fbk. 45
AW FE e T DU AP A L 2R Bt AT B OK AL R B B REFH SRR N [0 ST
5 SRR, K ZE B S TE RO A I R 2= (R 6). _ .
Houp 122 A 31 MR e R R T sy LS RAARNKEE
65.7%, W RIRII N 1 1K, FLEN 2.9%. N2 FIAE JH A B A S e, 43 o) H B DY A g fE
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Table 5 Effects of different media on polyploid induction of stem regeneration plants

P 1 FOKANBRIR B (mg/L)  AbFEH(per) N 5E 2 Bi(per) ANRFFHER®%) ZHH(per) FEE%)

Culture medium  Colchicine Processing Number of prolif- Multiplication Variation Mutagenic
concentration (mg/L) number (per) erating buds (per) rate (%) quantity (per) rate (%)

MS 50 35 24+0.58 68.57+0.02 * 1 2.9

WPM 50 35 10+1.15° 28.57+0.03 ® 0 0

B5 50 35 1£0.58 ¢ 2.86+0.02 ° 0 0

VE: FIBI/NG 5B A R 22 5 8 % PR (P< 0.05)

Note: Significant difference between lower-case letters in the same column (P<0.05)
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Table 6 Effects of different materials on polyploid induction of stem regeneration plants

o FRAKADBIR B (mg/L)  AEE B (per)  AS5E 2 $(per) RNEFHER%) TRE(per) FHLR(%)

Material science  Colchicine Processing Number of prolif- Multiplication Variation Mutagenic
concentration (mg/L) number (per) erating buds (per) rate (%) quantity (per) rate (%)

12—2 0 35 23+1.882 67.62+0.03° 1 2.9

31 30 35 23+1.532 65.71+£0.04° 1 2.9

N1 50 35 24+2.31% 68.57+0.07° 2 5.8

N2 70 35 25+1.332 72.38+0.01° 1 2.9

vE: [ FING ZBE A R 2 5 53 1 (P<0.05)

Note: Significant difference between lower-case letters in the same column (P<0.05)
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