LZHRAFRIEE, J. Anhui Agric. Sci. 2021,49(19) :41-46,77

EMS | & & & i E M BTN i 1% 7 52

. 1,2 1 a2 Kaqgr2 o 2 2 s 2 A2 1,2,3
Pdhet S ERRT AT, TE T BT BN BT (e s e
STUI01 ;2. st A AL RF A B 115000l RS 11 57110133, M58 2 TR £ 575 T RIS 3R 1 S71101)

FE  ARCE AT A AR R (EMS) 4 B emE” LB M, £ Tl L-Z WA (HYP) £ & if it , Z4%:3 M8 55 ik 47
MERGRTR, AABINE ARANEFRETTRETREMHR, EREAW EMS HEAEZ N E” LA KT 1E 7 69K E Fo bt 1)
2044 1.5%+3 h; 2 HYP 5% ik 69 B TAAEARBIE G , vt B AR 4TI & A B4 S A& i B4 B85 75 Ao it R AL BUBE S 1
Wk AEEWARRE TR0 R RE PTARKFREGE R, BARAGHAEEFTERBBEREL BB TR R SR
A,

KR A TSR CEE(EMS) ;38 R LAk A M AR (L-HYP)
FESES S668. 1 XERFRIRAS A

XEHE  0517-6611(2021)19-0041-06

doi ; 10. 3969/j. issn. 0517-6611. 2021. 19. 011

FragRIE (FIRAR %) #7245 (OSID)

Establishment and Screening of Banana Cold-resistant Germplasm by EMS

XU Zhu-ye'? WANG An-bang’, LI Yu-jia’ et al (1. College of Horticulture, Hainan University, Haikou, Hainan 571101; 2. Haikou
Experimental Station, Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 571101)

Abstract

tants were obtained through L-hydroxyproline ( L-HYP) directed screening, and more resistant mutants were screened out through low tempera-

The chemical mutagens ethyl methanesulfonate (EMS) were used to treat the aseptic propagation buds of Baxijiao, and then mu-

ture stress. Morphological observation, physiological and biochemical indicators were used to identify mutants. The results showed that the
suitable concentration and time combination for EMS mutagenesis to treat the aseptic proliferation shoots of Baxijiao was 1. 5%+3 h; after low
temperature stress, the mutants screened by HYP have increased proline content, decreased malondialdehyde content, increased peroxidase
and catalase activities ; the phenotypic mutation of surviving plants after mutation mainly included the variation of leaf color, leaf traits and plant
type. This research provides technical reference for high-efficiency mutagenesis of bananas and materials for later selection of elite varieties.
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1.2.3 iR (HYP) & [0 i k. RIS B EMS 548 BSARIGE

A TR KR OIS AE 2R B A T HYP ik, % EMS
AR A PR 5 A 1 G 253 3]+ 0.2,0.4.0.6.0.8,1. 0,
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Table 2 Analysis of variance of two factors on the mortality rate of aseptic multiplication bud induced by EMS

8 S IR A F ¥or 7 BEME
Source of variation Average sum Freedom Mean square Significance
EMS ¥ & EMS concentration 29 742.463 6 4957.077 953. 981 0. 000
QbR E] Treatment time 8 151.879 2 4 057.939 784. 407 0. 000
1R7E Error 218. 240 42 5.196
®3 2MEEX EMS FETEIEEFSURTENR
Table 3 Analysis of variance of two factors on differentiation rate of sterile bud induced by EMS

A SR S A ¥y P BFE
Source of variation Average sum Freedom Mean square Significance
EMS #¢ % EMS concentration 56 330. 421 6 9 388.404 1 256. 815 0. 000
KPR [E] Treatment time 5228.218 2 2 614. 109 349. 948 0. 000
%22 Error 313.740 42 7.470
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Table 4 Effects of EMS concentration and mutagenesis time on sterile

propagation bud of “Baxijiao”
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JUBLiS=iy

S

EMS AL SR ] Treatment ﬁl%%: Differen- i?ﬁ /% ﬁ(
concentr- Tr'ealment amount Fatality tiation Mulnp}ufanon
ation /% time//h s rate//% rate /% coefficient
0(CK) 2 34 0.00a  97.06 mn 3.676 n
3 40 0.00a  99.17 o 3.508 m
4 36 0.00a  96.30 mn 3.204 1
0.2 2 44 3.03ab  93.94 mn 3.053 k
3 40 6.67b  87.50 kl 2.883 )
4 44 13.64cd 84.09 k 2.491 hi
0.4 2 40 5.83 b  90.00 Im 2.925 jk
3 36 1296 ¢d  78.71 2.426 h
4 44 21.21 ¢f  65.15h 1.674 {
0.6 2 40 11.67 ed  72.50 i 2.592 i
3 44 16.67 ed  68.19 hi 2.159 ¢
4 44 34.09 i 41.67 e 1.371 e
1.0 2 40 18.33 ef 59.17 ¢ 2.392 h
3 44 25.74h  51.70f 1.402 e
4 44 48.48 j 25.76 ¢ 1.091 d
1.5 2 36 23.12gh  35.18d 1.778 {
3 36 46.29 j 28.71 ¢ 0.972d
4 44 77.27 1 9.09 b 0.288 b
2.0 2 40 35.00 1 29.17 ¢ 1.500 e
3 40 67.50 k 7.50 b 0.433 ¢
4 44 93.94 n 0.76 a 0.045 a

TE : [RISANRING B FoR AN R b B i) 22 5 35 (P<0. 05)
Note : Different lowercases in the same column indicated significant differ-
ence between different treatments at 0. 05 level
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Fig.1 The effect of EMS concentration and treatment time on

the root length of the mutagenized plant
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Fig.2 The effect of EMS concentration and treatment time on
the stem height of the mutagenized plant
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16. 67% , A FIFEHRAR R /N o R ZE AR AR H B 288 48 ) e
BRIz o i R A 0l 13.33% , it i G it ok

5.00% , 78 K2 10. 00% , #FE R 5. 00%, MR BA B
AROURISE S0, Horp B8 2R SR 8. 33%, SE it Ry
6. 67% o ZE I I A 45 IR B e /A 2 5% i 3 e Y L A
W, FC R A e SR A K e P R A R
BB NG . AT RER EMS 578 % SME AR 7= L5 i A8 1
P A I AR B RO, LA BI5 Ot B4 A il sy B
Z(E4) .
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Note : A-B. Growth status of control and treatment aseptic multiplication buds when cultivated for 7 days; C. Control and treatment growth status of aseptic

multiplication buds when rooting for 25 days; D—F. Difference in traits between control and treatment in tissue culture seedlings
B3 XRS5 FTAEIAEEEILE

Fig.3 Comparison of control and mutagenic tissue cultured seedlings
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Table 5 Statistics of M1 mutants of “Baxijiao” induced by 1. 5%+3 h

EMS

SRR AN R SRR RIS
ﬁlitlanﬁ:giiﬁcaﬁon Variant Variation
phenotype rate//%

Bt 28 7F Color mutation BWREL 8.33

ZERTAELL 5.00

SEERIT 6.67

I-HIZE75 Leaf type mutation ZERK I 10. 00

I 5.00

R A 13.30

& 5.00

PRAIZEAS Plant type mutation  FEALEV4%51L 16. 67

2.4 AEKENHYP METEEGETRNEMmM hEo6nl
L FEXT BRGL R, 2 HYP Y B2/ T 0. 6 mmol/L I, JC b 44 4
ZERIAEIE RN 68. 9% , Uil ELPG A" J0 R4 2 vl LA 3% —
SEMREER HYP, 4y BN 5] 1. 2 mmol/L B, JG B 4 74 2
FETERAL N 5. 6%, FER]l— W T, Ak HH 20 TC 17 184 5 28 1) 47
T 2 T IR (P<0. 05) , 24 HYP ¥ 1. 0 mmol/L
B, b BRZE TE TR G B 2F B AF 06 R 29% , f BRAL I £ 5
11.0% ., "I fgJ& EMS i A8 n] DU A 9 40 i % AE 5848 HL4t
HYP JLRAS B33k, BT ARRAE SV B 1Y) HYP IREvh A 47
Ko 24 HYP ¥ B o4 0. 8 mmol/L B, 4185 11 1Y 77 15 N
55.6% 1024 HYP %3y 1. 0 mmol/L B}, LR 2 ITETE 2N
29. 0% ,HYP #efEAkL8 N3 1. 2 mmol/L I, 7E7EZR K 17. 8%,
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PATE EMS 613 A AR IR 45

T BT R R AR, HARIEA AR TC R

AT e 2, BT 1. 0 mmol/L ) HYP /R4

TEARAG, B MRS, C. 2557820, D. ) T B A I FIsgag - F. A
Note : A. Dwarfing, B. Folding of leaf margins,C. Stem height turns red,D. Rolling leaves downward , E. Narrow and long leaves and bright green leaves,F.

Oval leaves

E 4 EMS FEx" BEE" SRS
Fig.4 The effect of EMS mutation on the seedling stage of “Baxijiao”
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Table 6 The effect of HYP screening on the survival rate of sterile

buds
HYP ¥R HERh TR PeanES
FE HYP Number of  (SE¥8E%0) Survival
Sample concentration  inoculations Survival rate
mmol/L J7 S number %
IR (R & 0.2 30 29.3 97.8 a
EMS 4 3) 0.4 30 25.7 85.6 b
Control group 0.6 30 15.3 R
0.8 30 7.3 24.3 e
1.0 30 3.3 11.0 g
1.2 30 1.7 5.6¢
JRBEA (EMS 0.2 30 30.0 100.0 a
fb ) Treat- o 4 30 29.7 98.9 a
ment group 0.6 30 26.7 88.9 b
0.8 30 16.7 55.6 ¢
1.0 30 8.7 29.0d
1.2 30 5.3 17.8 f

T ARG 5B m 22 53 113 (P<0. 05)
Note ; Different lowercases in the same column indicated significant differ-
ence at 0.05 level

2.5 EMS FEM#E HYP fFE /5 R[N BREEIHE
i BB B A 3R A
2.5.1 A[EMEIE X CAT POD & Sy i 20 o AR ikt oria

SRR YA F B P A I R R 2T, IR S 2
(A3 PR AL, A RSP Z5 R0 RN DI e 23 SR FH T ek 1 T P SR 4
PR T POD (CAT 23 KR 1% PE 48 2/ & 5 ol 0, &b
BEZ] POD (CAT R PR35 LU X R4 8. CAT 475 1 Bl 25 oy
T TR P R AT 222 S 1 n T I R AR B 34, 7 °C sl 3k 3 e i o
16 13 CHT,2 4 CAT 3G PEAZ A, WA 7 CHE, Zb 340 1)
CAT 35 Lo X BRAL T 11.72% , POD & PR TR ) TRt
B TR RS LRSI B AR B2 Y POD 35 H
IR S . 77 CH XHRZ POD ik 467. 13 U/ (min-g)
XFHEZA 734.6 U/ (min-g) . 7 4 CH} POD 5 P 5 i, Ab 3
X IRALY 2. 03 475, F0H EMS 284 HYP §ifi i J5 15 3
(A5 A R ok 16 2 480 P B T EL ) BBk 3, 08 BH EMIS 37578
2% HYP ik 5 15 2 A 75k A BGm g 1 .
2.5.2 AFEMIGIEFRA YT MDA Ifi2d8 & & 150, MDA J&
T8 32 A AR I 7 A B BT ik Ak 74 , I B 32 45
OFERE, AT A HTIERE 1k o thI&] 6 AT J1, MDA 54
Wi Pl T2 P AR AR T 320 7 284 o, Ab AT MDA 1) 7 i IR 2%
IR F X B4, 78 4 °C BF MDA & &t fie =, 40 3 41k
199. 14 pg/g, WHRZH N 148. 63 pg/g. PEEH EMS 5285k 5
(5728 R A RS %) SZ B P2 32 LU X R/

AR SEAR Y EE BB T, AT
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® 1500p @

—@— *ffés
—— A

1 000

POD7& M POD activity /I U/ (min

A3F58 E Treatment temperature || °C

HRAL AL PRAHAE 4 CHS IR & e, M 3. 043 pg/g, Wi
5 TRIIRALR 1. 51 pg/ge ULWIFEARIE A T, EMS P52
TEJ A L PY AT YRR R] LU i Bl = R O AR R, Pt RE )
O e

B 40 b —@— xR
- — Asea

30T

CATSE £ CAT activity /I U/ (in

4 7 10 13
4325 % Treatment temperature || ‘C

B S5 AE{REME T CAT.POD & F1H 208
Fig.5 Effects of Different Low Temperature Stress on the Activity of CAT and POD
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—— AP
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JHAEAF Proline content | pg/g

K388 E Treatment temperature || ‘C

B 6 AEMEKEAMEX MDA fHEESERZMN

Fig. 6 The influence of different low temperature stress on the content of MDA and proline
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Gr ARG AN B R AR, A RS BN T MR, R
GG A BRI 235 TR B R A AR IR T L A TR M
HAEFFR®RRK . 507 B Fh B EA P A
R T HARE AL HERBORBGS AR B Y 2 2%, T AE
— SO ZAZ TR A AR T Fh AT 78 5 R s ] 9 3k
A M ERZAAR, H B A EAER R AR A2 R
SEBE RASTE R RS 120 R ¢ PG A G R A
ZEVE MBI, F FIAS [R] v BE (1) EMS 375728 390 R AR B (1] 175
AR AR MR L AR L I L-HYP 22 [ i ik
AARAFHTIE TR
3.1 EMSHTEEEMGNHE DS —EREHLR K&
B ] b B ) A ) B E R T e bl Ry T AR
P GEAE R SARAIEAT — B A M kL, BRI, SRR AR TR
JEE RIS [R) A% Ry T (A ) 4 Ak B ), HE3E BT )5 A e
FIAL BRI AR 4 4 B9 EMS 35728 il 1l 71
WiZ T 0.5%EMS b8 6 h F1 1. 0% EMS 4bBH 4 h 21234 3E
B, HEGUR IR 50% ., S B 58 EMS 7284

M RASKER e T HR“YZ-01" (R 8UE R A 1. 5%,
XU ST e B EMS 35 00 B 554 B A 1 3 B Ak B
44 0.2%+2.0 h F10. 4%+1. 0 h, EMS #5745 fr {5404 1058
BEA A 0.1%+1.5 h F10.2%+1.0 h, FhEEITFIH 1. 5%
EMS+4 h XFEEAEF P TI548 , 3K45 T HUFE R0 1 5
AR I, 2. 0% 1 EMS 4b3 4 b i, HOCTR R 2F ik
FNE ST RAS, T RB S 1 T EMS o B 2o w35 s ] i
K S HOFAR TS TC R 2 1 B FEAE L 5, 24 EMS 95
AR AN 1. 5%EMS+3 h fl 1. 0%EMS+4 h, JC #6512 i 5k
BER43 1K 45. 37% F 46. 97% , B 5 2 ER A S22 3008 71 4
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