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Abstract: Seeds of the melon strain '3-2-2 ' were treated by ethyl methane sulfonate (EMS) with 8 different
concentrations and 4 different time in this study,and the suitable EMS mutation dosage for seed mutagenesis was de-
termined as a concentration of 1.2% and 24 h by studying the germination rate of M, plants. By this way,the melon
mutant library containing 67 M, families and their selfing seeds of M, was constructed. For M, individuals in the mu-
tant library , phenotypic traits of 541 seedlings at whole growing period were investigated , resulting in total mutant
frequency of 71.53% . For M, individuals in the mutant library,length of internode , diameter of main stem,length of
leaf , width of leaf,length of petiole and diameter of petiole of 603 seedlings were investigated. Except length of inter-
node, differences of the other 5 traits were significant compared to the wild type. Variation coefficient of different
phenotypic traits were different,the maximum was 15.37% in length of petiole,and the minimum was 7. 10% in
length of internode. In M, generation,leaf color of No. 25 line appeared segregation of yellow and green.
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A LU AR AR ) B0 AR B R (R AL
— S 2 E S KW TR TR
FERHE IR £ T ( EMS, ethyl methane sulfonate ) 1 4 H
A IR )2 A AU AR 2R I AR R 2 P
Z R T Z R EY I S AR R sl T
KRN R R EN NENT RN
KT JE T R SR A AR
AR | W3k BEAE ) D) RE L R A 2 9 F 98 4% T
ERIEM,

i A 19 T80 TN G A8 4 22 (A DG HE
AFFFET ARG R <3 -2 - 27 k) il EMS
DI RE b e i D) NN Y % NS o VS BT N
RAVE AR, BTEH TERINTGRAZ T 5, KT BE
FEP W FE G R L T SR AR AR

1 MREEE

1.1 #FRRERF

BERAR RS R <3 -2 27 AR, R
BAPEL, WERE S AR R R, R 6 A7 4580, RS A
AL RPN A, B AR AR K 2= b 22 B PU 51
BRI E SR,

EMS 54850 F 35 [ Sigma 23], TGO,
I 0.1 mol/L, pH =7 HYBEBRZE rh i A BERUAS
(] v B BT
1.2 EMS FETFI S/ EIX 8T

BRI /N5 T IR A 5 1 SRR 1 1600 K7,
M, 345 1% 32 4, By 50 KL, 8 32 4y R TR
Y100k 8 4, 4y A R R 0. 4% 0. 6% 0. 8%
1.0% 1.2% 1. 4% 1. 6% ) EMS 725 7152 11 &b
B DABEIR 2% MR FIE 0t B B di v 4 11
FRISIE] 7350024 12 h 24 h 36 h 48 h,3 WHE K, Kk
55 A HEIE B D5 BT 25 °C,90 rpm AYHE IR N
WECHEATIAAS AL R B 11 EMS A8 5] WG i, b
PROEERJE 372 EMS 57485, Na, S, O, ¥ TR i 23 AL P,
HAREE T, 0 M, B, RFIEZE, 55 4 R R ZF
BT KRG EZER,

1.3 M, #hFEMNHE

1.3.1 EMS #FiFL 2013 3 H, LIKE
1.2% 1) EMS 287, R A AL <3 -2 - 27 Fp ¢
1500 i, Horr 779 Rk 28, WA 541 AR ACET, B Y
M AR R EAE T AR U AR Ml K 2 7 Jy 52 40 5 ) Bl H
SR E R M, BER, BLbk A B, Rk M,
Fl 67 43 , A BN M, Fh 5%

1.3.2 M, BEFAIEERPRVERESFRAE
2014 43 J % 2013 AEMGREY M, T B R TR
—MRR 67 MER ., BARREBFNF 50 KL,
RRMEZE 4 A 8RS A rh A e Al &R TE 1529
PR, A B AR AR ZE ML, A, Pk B A 7R X6 R 200 B
SRR Ak TR T A A R4S B SBE G0 0 LAY
(CALi

S5 (TIOR8 A R R B A v ) | DA
HPAEAI3 2 — 27 Xt R X AESE R BE R T
[ A MRIR AT A, PRI AR T 1y
R &5 10 ~ 15 T [ P34 (E; &
FHLEE . &5 10 ~ 15 997 [ dofL b B A2 1 R
FE L 10 ~ 15 R i [ SR i T
2 K R e FEA 10 ~ 15 TR M A e
Ab s AR £ 10 ~ 15 PR K ; AR
FLEE . EE5 10 ~ 15 iRt i, AR R
PLEEH 3 4,3 WER 3t 9 kR, B A R
bR R R
1.4 HiESH

Ko b B R H Microsoft Excel 2010, J5 2243 M7
K H DPS 7. 05, % F-3%0/E Duncan’s i &tk 22152
I,

2 H#RESH

2.1 EMS FEFEHHIE

H1[& 1 AT, EMS 410 SR 7 1 8 %, HL R
& EMS e U= R i ] 9 388 T, B AR 7 14 % 28
R ZEAR L BRI 2 ZERR EO /N, BRI

MR FRIIE R 12 h 24 h (&1 -1,1-2), %
ZEI R R BRI K ZEHR B EMS v
M)A s TSR AR A 36 h 48 h B (&l 1 -
3,1 -4) 3% 4 N RIEPRRE EMS MRS Nt 5)
A TTRAFAERE— B R (0. 4% ~0.8% ) B,
BRI KR BOCHRL BN & AR B LR 1
MR EE TR B BT (0. 8% ~1.2% ) B, P3G fin vk
JE B2 R ZER BRI BN KRR B A
b, B (3R ) e K, VR EE N 1. 6% , 12 Fist ]y
48 h B, FhFIUBFERIE 100% , 0] Wk 1) EMS |
i e A, 58 A AR A 8 &

ARG A R 5 AL, Ko A
FIE 8 PRI E Y EMS AL (S XHR) B K 2
4 AR FIET ], 2 1 A, XK 4 S
RIARKUEL, A NE BREARNE<xBREMNF
AN KT (P <0.01) , il A [ ik B 518
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FREFRIAEAE RS HAE T, AT WA AR MR B SR APt s (BB & LDy, ) b Al 38t 4% A48 5 57 i W R 1) B
S A HX R AR R, R, RV HRAAE R R R 1 -2 A EMS

B2 Bl VSR B R R R UM SCBERR T, MR R 1. 2% , 12 B EF IR O 24 b B, B8R R
ANFEVEYIIA — & MG BRE, TS BRI EEEN,  47.53% 4258 T 50% , 5 T UL E 2 S %08 i it
REEZ 0 AR 28 53, R IR A AT OO0 RAER . TSR3 -2 - 2" WS BIAAE RN 1.2% ,24 h,
— N R it EMS 578 A S RERRTETE 50% B0 FR4E g Jo S8 Rt A B b 1 4 45 28

1001 g 110 100 -1.0
90f = 109 90 109
80 H038 80 J0.8
70+ & 107 70 407
60 H0.6 60 J0.6
50 & 105 50 10.5
40 404 40 104
30+ 103 30 c 0.3
20F 402 20 402
10F J0.1 10 0.1

0 —_— 0 T —— 0
0(CK) 0.4% 0.6% 0.8% 1.0% 1.2% 1.4% 1.6% 0(CK) 0.4% 0.6% 0.8% 1.0% 1.2% 1.4% 1.6%
1 2

100 - 110 100 - 11.0
90 | 10.9 90 - 109
80 {08 80 - 108
70 10.7 70 - 10.7
60| {0.6 60 10.6
501 105 50 105
40t {04 40 104
30 103 301 103
20} {02 20F 10.2
10F 10.1 10F % 10.1

0 0 N = T 0

o 0 —&— -
0(CK) 0.4% 0.6% 0.8% 1.0% 12% 1.4% 1.6% 0(CK)0.4% 0.6% 0.8% 1.0% 12% 1.4% 1.6%

—9—7,%3%%(%) —B—  RHER (%) —=— R (%) —o AR IR (%)
Germination energy Germiaztion kate Lethality Relative germination index
1.2.3 4 55 RREFEE 12 h 24 h 36 h 48 h
1,2,3 and 4 represent soaking time is 12 h,24 h,36 h and 48 h
El1 EMS F[EKE A EZ e iE X & N F 8 & 8320
Fig.1 Effect of EMS treated with different concentrations and different time of seeds

soaking for the germination of melon seeds

x1 APERNHNREEBIERZIME T E S

Table 1 Variance analysis of the effects of two factors on different physiological indexes in melon

B S H 5 SR IR A
B G . A2
GRLEE B F i B - F i
Source of Degree of Source of Degree of
Physiological index F value Physiological index F value
Variation freedom Variation freedom
R EMS ¥ FE 7 593.573 " || MR ZEFEEK EMS ¥ B 7 220.345 ¢
Germination energy 5l s 1] 3 389.833 ** Relative  germina- T R[] 3 195.045 ™"
N - N e tion index s . N e
EMS # B x 12 Ffi [a] 21 28.873 EMS Ve x 2FlH ] 21 16.232*
iR EMS #J% 7 289.220%" || BUIEH EMS ¥ & 7 221,142
Germination Wi 1] 3 261.952 %+ || Lethality I ] 3 195.104 **
percentage EMS ¥ x {2 Ffinf [f] 21 20.981** EMS YR x 152 Ff i ] 21 16.245**

" FIR 1% R R E K

** indicates significant level of 1%
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2.2 FHIARTEEM BHENRBETR

WX AR AR PR M BRI T 2 B R
P R IR  28 EMS AR I BRIS  FRE M, A H 7
B ) bl — 0 (R B A AN E 55 4l RN —,
FEF A RIALRE (P 2 — 1) M EE, M, BRI 37.34%
(R2)MHEMRER IR EE(K2-2~3),
23.11% (R 2) WAHAR R I it e (B 2 -4 ~
7)), HAERKFAW RS, T 2218, A A 8RR A
L, TFAA A B B T A 22 5 ~ 20 d, B2k &5 90R
1% MELLAR SR

I PR AR S T T R PR 6 2 AR N 2

Ag o Hop s AR E R PR B B A BE AT
(KE2-8) ML (E 2 -9 ~11) &Bor 1k (&
2 -11) ;B 24 FE LRI TE B Bt (& 2 -
4 ~7), AEPRIRAE S R BRI MEAE A (& 2 -
14 ~15) Mide BEABD(E 2 -16) ML T HE
EWZ(E2-17) MRS B (E 2 -18) 4%, 7
AN H BT RV A 2 B I S AR R AR R — B Y B
RIPPELERE” IZAMERRAE T 5 28/, R IRDE | 4 1
SEEUNATE (E 2 -20) , AN, BB T AR ZE (A
2 -22) AfaAssE (18 2 —23) SAr BT My
RIAR SRR 71.53% (%2)

L BFAERE 2 ~ 3 M iR A 54 ~ 7 IH R IRE ;8 I B BEA ;9 ~ 101 B84 B AL 11 M 340 A B4 B4k 12 ~ 13 BFAE Y 14 ~ 15,
WETERRAE 516 . MEAE LB AR B0 17  MEAE T B I 20518 MEAE R SR 43 B9 519  HPAE B 20 SRST/NBIZY ;21 MY A Y ;22 . AN 2E ;23 Al AR AE AL
1. Wild type,2 -3 :Leaves fasciculation,4 — 7 ; Malformed leaves,8: Yellowish spot in leaf,9 — 10 Partially yellowish leaf, 11 Partially albino and

yellowish leaf ;12 — 13 : Wild type, 14 — 15 Female flowers fasciculation, 16 ; Tendril adnation on the female flowers, 17 : Pubescence increased of female

flowers ovary, 18 ;Female flowers stigma segregation, 19 : Wild type,20 :Small round type fruit,21 ; Wild type,22 : Abnormal stem,23 :Dwarf plant
2 FHINSRIETMRE M, BRI HE

Fig.2 Mutant types of M, generation in melon mutation library

R2 EHINREERE M, B RELB ST

Table 2 Statistic of mutant type of M, generation in melon mutation library

PR ik REL PR SRR W (% )
Traits Description No. of plants Total number Frequency
I B 7 Leaf color HPL (A3 5 Showed yellowish spot 5 541 0.92
4> 4L Partially albino 3 541 0.55
#B4> AL Partially yellowish 10 541 1.85
it FJEAR Leaf shape I Malformed leaves 125 541 23.11
2% Stem AFZSZE Abnormal stem 3 541 0.55
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Fz2(4)
PR ik L7 Pal A SR AL W (% )
Traits Description No. of plants Total number Frequency
W 4E Female flower WEERE . Female flowers fasciculation 12 541 2.22
MEAEHE S 7B Female flowers stigma segregation 16 541 2.96
51534k Sex differentiation Pt AERE Hermaphrodite 2 541 0.37
T BREE AL Dwarf plant 4 541 0.74
HAth Others W H#EA: Leaves fasciculation 202 541 37.34
RS/NATE Small round type fruit 5 541 0.92
SA3K Total number M, BEfAR 27 Mutation of M, generation 387 541 71.53

2.3 EHNREMREM,BHEHRETS

TR AT R G PR DR B A B R, A
HORE 1529 A M, Btk o351 58 4= BENL B R AR T 28R R
Bl b AT AR AEALAE BE, IR AR 200 BREF A= RUAR PR AT
R

M, B S0 I R 2 B DR AN [] 2 2R i 2

(K3 -1~8),#m8i, M, 11 P 24 38% ZE A T M
WIE . MEAROIE (K3 - 1) 3R Ml ik
ZIW R R B R 2 (B 3 =2 ~4) MBI (K
3-5) AXIFRM (B3 -6) (ERERE (K3 -7) %,
16 M, BEAR T & IS 25 1952 28 H 30 I 0 R bR
SE(K3-9~12),

1 ~8: M, HHA R AIE I 59 ~ 12.:25 RRAIF I E AL
1 -8 :Malformed leaves at seedlings stage in M, generation,9 — 12 ;Line 25 ' yellowish plant ' at different stages

3 EHNRE(REE M, B E AR R 25 REENLE

Fig.3 Malformed leaves at seedlings stage and line 25 yellowish plant of M, generation in melon mutation library

H15% 3 WIH EMS 5728 5 M, SR AN A T AEAR EAR LA 5 MR 2E S48 I8 B B F K- (P <0.05)

HAEE FELALE 6 DMRIRAP RN —E 25 BRI A 5E AR HRLZE AR 825 (P <0.01)

R3 AR REGE M, A EKEESR

Table 3 Phenotypic traits survey of wild and M, generation

I Bt tis LIRS g TR AR IR
Internode Diameter of main stem  Length of leaf Width of leaf Length of petiole  Diameter of petiole
CHEERIUPIESVN 9.62aA 5.13bA 12.93bA 15.27bB 17.50aA 5.55aA
Wild generation
M, AR 9.43aA 6.62aA 16.34aA 19.24aA 11.30bB 4.20bB

M, generation
KNG FREFIFTR 225035 1% 1 5% BFEKTF
Capital and lowercase letters represent the significant level of 1% and 5% ,respectively
XM, BERRRR B E LRI A 6 MYy B REERRHRMEKE, 1K 15.37% , f/NEIR
PRI A A B (R 4) AFPIRIAE S R EBOAR], R, 07, 10% , MR KR 128 53 R BRI At 4
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AR 57 22 ik B KF- (P <0.05) . BEZ
AR AR R RE X — PR 2 O eI T, 2T
[V , AR EE S5 AR A0 PR 2 g L AL S T A

PRBSBEE A 78 73 432 52 BH G B BT S5 e AB 0Ot
FECRAYE R ER, I A AR AR v B A IR
X — PR R

T4 WINRTEE M,BEEERNTRIEE

Table 4 Variation magnitude of phenotypic characters of M, generation in melon mutation library
FEIR Character SFHE bR 5 B % ) He/ME FoRME

Average SD cv Min. Max

T[4 J# Internode 9.43 0.67 7.10b 7.96 11.34
F LA Diameter of main stem 6.63 0.58 8.81b 4.92 7.81
it F K Length of leaf 16.34 1.54 9.45h 11.37 18.94
iR 5E B Width of leaf 19.24 1.80 9.35h 13.35 21.64
A1 Length of petiole 17.50 2.71 15.37a 11.08 24.92
IR ALE Diameter of petiole 5.55 0.54 9.62b 4.05 6.56

INE B2 53k 5% AT

Lowercase letters represent a significant level of 5%

3 itig

3.1 EMS BTEFEHHiE

TR i 25 R e W1 EMS 7528 57 410 1
BT F A5 A&, ELIZ At (R ASTR], 9] R AN TR
LI R AR FRdE EMS 75728 70 1 28 % T Ah 71
KBRS AE S — B, A /N A5 A fF 5% 45 2R
—2, X ATRESE T B[R] 5 SO IR - i
BT i EMS 1548 5] SRR R R S5 1
FeorHEfl AMEIE R 5 — R Rh R
F—F (0 JC T LG ™ B SRR T 1 & 2R

Fo R 58 AR AR | R BE AR IR A — i U 1) 58 AR {4
B, B AT BT FH vk B R IR B A AR R
DM A 0 22 Al st AL A8 5, B 16 H EMS Ab 34!
W 2RI ]2l 27 7528 R A0 SC | A Ja R
LEBCRN AR UE, ARG, fHF AR H R A&
ZEAIR BN AN & ZF 2 — L ik AR 4L 3y . EMS
WeRE 1. 2% , PP A 24 h, HE R 1 UL 22, 25t
24 h WK 1.2% EMS 40 B Y FH TR AR S A8 955 7
KT71.53% (R 2) , RABRS TR, HARTHRIEHCR
U, BRSEar 25 # ST B FH Piel de Sapo” 28 7E 14K
JERILA 1. 0% 1) EMS ¥R BEAS 2] T4 5 2368 #4110 M,
BRI ARG TP T 1. 2% (MR B 5 AR — 3L,
3.2 WMNRTHE M,BERATRHEAE

) 2 P R ) 72 S B 2 0 R [T A ) s A
PE | JRPRIR IS G 2R ) BRI J2 S il — ol
PR R E AR AR, MR AR SR B B KN AR
FREORBUEAL 728 5 R BB, BB MR AE A AR [R] Y

ZESEROR AR T IR A NEAN 7 & M ep AT 5
IR T RS, A T | BHUNGASR 2 M,
FEA BT A PR A R PR 928 5 SR BORTR], A
RBE AL 53 R BRI MR AE A A ) 114 22
R IR PR R S WA IR A WL 25 11—
BB, PP DU R FEICEC , P A R D A A K 02 X
RIRRAE G RCR AR K
TEVEIRIA AL rp | Z2 RO ARAE 00t B 1 B -
(R S A R R 2 SRS TE R, U T 40 i 0 7 S
AR WA AR SCPEA K, AE M, PR 95 0 25
FORR AR, BT 200 €0 3 B B € R 4 €5 1) AR
B AE M, R IZbk 2 AR T BPEIR 23 B,
ZAC A 2 B Al B B B SRR AR D I
VE) A TS E | BT R A B R A 9 A 0 A BEAH DG
AR R TR, JFL e (PR A5 B BT 1
—BA5E

4 it

ARG S T 58 A8 A P A 4 1) 35 B EMS Ak
PHFEE N 1. 2% ,iF5722 0 0] Ry 24 b, 38 320 320 B A 2
T AR T T R AR AR
M, BER R B 2R 28 B A9 AR 53| LAY R T AR Sk
71.53% 5 M, BRI 19 ]S B 45 6 > 3R AL IR i iy
AR 22 5 2 (P <0.05) ; M, BEAR T 4 5
h 25 R ZAE SR EANE, Ry i b AR AR (R 7 i
TEZMEES L N Ry Y

S 30wk
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