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Effects of ethyl methanesulfonate (EMS) mutagenesis on seed germina-

tion and seedling physiological characteristics of chili pepper
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(1. Pingliang Academy of Agricultural Sciences, Pingliang 744000, Gansu, China; 2. Vegetable Research Institute, Gansu Academy of
Agricultural Sciences, Lanzhou 730000, Gansu, China)

Abstract: To identify the optimal treatment conditions for ethyl methanesulfonate (EMS) mutagenesis of chili pepper
seeds, this experiment used the founder parent line 0135 of Pingjiao pepper as material. Employing both petri dish germi-
nation and nursery tray seedling cultivation methods, with distilled water as the control, the study investigated the effects
of 16-hour seed soaking treatments with different EMS concentrations (0.7%, 0.8%, 0.9%, 1.0%, 1.1%, 1.2%, and 1.3%)
on chili pepper seed germination (germination potential, germination rate, germination index), seedling emergence rate,
seedling establishment evaluation indices (plant height, stem thickness, root length, fresh and dry mass of aboveground
and underground parts, photosynthetic pigment content), as well as MDA content, and POD, CAT, and SOD activity in
the leaves. The results indicated that EMS treatment significantly inhibited chili pepper seed germination and seedling
emergence. The germination potential, germination rate, germination index, and seedling emergence rate all decreased
with the increasing EMS concentration. At an EMS concentration of 1.1%, the seed germination rate (45.33%) and seed-
ling establishment rate (42.27%) were closest to the semi-lethal dose. EMS mutagenesis significantly reduced the content
of photosynthetic pigments in seedlings and significantly increased the MDA content in seedling leaves. The increase of
MDA content was positively correlated with EMS concentration. When the EMS concentration was less than 1.2%, it pro-
moted the increase of SOD, CAT, and POD activity in seedling leaves. At an EMS concentration of 1.3%, it still promoted
CAT activity but inhibited SOD and POD activity. In conclusion, under the conditions of this experiment, an EMS concen-
tration of 1.1% is the optimal treatment for chili pepper mutagenesis.
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#z 1 AREIKE EMS & IBFER AT L RS20
Table 1 Effects of different EMS concentrations on chili
pepper seed germination

wE R R# 5 AR
Treatment Germination energy/% Germination rate/% Germination index
CK 89.33 a 98.67 a 1538 a

0.7T 41.33b 80.00 b 8.29b

0.8T 3733 ¢ 7333 ¢ 793 ¢

09T 34.67d 72.00 ¢ 7.86 ¢

1.0T 30.67 ¢ 66.67d 7.20d

11T 24.00 f 4533 ¢ 6.65¢

1.2T 24.00 f 44.00 ¢ 448 f

1.3T 16.00 g 42.67¢ 39¢g

T FFIAN RN FREROR B EZE 0.05 KPZEREE . TIF.
Note: Different small letters in the same column indicate signifi-
cant difference among different treatments at 0.05 level. The same

below.

&2 AEIRE EMS AR5 SRAL L B R A 7200
Table 2 Effects of different EMS concentrations on
seedling emergence rate of chili pepper %

H % Seedling emergence rate

A FEFREE 10 K HBFPEE 18 K FEAREE 260 KUK %)
Treatment 10th day after 18th day after 26th day after sowing

sowing sowing (Seedling establishment rate)
CK 30.56 a 98.15a 98.15a
0.7T 22.22b 63.56 b 7741b
0.8T 22.22b 59.18 ¢ 71.47 ¢
09T 22.22b 55.33d 70.70 ¢
1.0T 19.44 ¢ 50.37 e 63.70 d
1.1T 16.67 d 30.56 £ 42.27e
1.2T 13.89¢ 2394 ¢ 38.70 £
1.3T 8.33f 16.81 h 38.19f

2.2 EMSIFET I ERMANEE KA

MR 3 WA, 5 CK AHEL, BR 1.3T Ab3E AL, HoAth
EMS AbFE 5 R 7 BORA E ARG, 3G i
FE N 6.65%~67.94% , {5 1.3T Kb ¥ {5 25 417 ] 2 ) fif
KB CK B0 17.91%. BRI HAR A K38 bx
PR EMS Ab B 2 52 B0, Hrp AR A CK PRI
10.60%~27.15% , 2 f %t CK /> 1.62%~15.21%,
BB T PR CK 2l 14.37%~40.23%
34.09%~56.82%, i T HEF = CK 43 782>
36.89%~57.38%+26.67%~53.33% , HR 7t L 55 CK [%
1% 11.43%~48.57%.
23 EMSIETHHmMMELEERRIENEM

B 1 AT %0, %% EMS Ab 3 35 5 25 BRI BAR T
FEOERSE. &% EMS MMM SR 5B
CK 2 25 PR, FRARE o 10.48%~37.87%, 1.1T 4b
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Table 3 Effects of different EMS concentrations on chili pepper seedling growth
e R EViil . Pid B w14 == 1w /= QR L A A i WEHTRE L
Treatment Root Stem thickness/ Plz.mt Shoot fresh Shoot dry Root fresh Root dry mass/g  Root/Shoot ratio
length/mm  mm height/cm mass/g mass/g mass/g

CK 14.13 ¢ 3.09a 14.62 a 1.74 a 044 a 1.22a 0.15a 0.70 a

0.7T 19.47b 2.80¢ 13.07b 1.04 ¢ 0.25cd 0.65¢ 0.09d 0.62 b

0.8T 2373 a 3.04a 12.32¢ 1.28 ¢ 0.26 ¢ 0.77b 0.11b 0.60 ¢

09T 16.57 ¢ 2.67d 11.10d 1.49b 0.24d 0.54¢ 0.08 ¢ 0.36f

1.0T 19.76 b 2.66d 13.07b 1.49b 0.29b 0.63 cd 0.09d 042 ¢

1.1T 17.17 ¢ 279¢ 10.65d 1.21d 0.24d 0.66 ¢ 0.10¢ 0.55d

1.2T 15.07d 292b 10.88 d 1.22d 0.25cd 0.61d 0.10¢ 0.50e

1.3T 11.60 f 2.62d 10.82d 1.06 ¢ 0.19¢ 0.52¢ 0.07 f 049¢

PR AR B /N o 5% EMS A BRI 4225 a S BRI
CK &% F#1%, BRARIEE N 5.18%~36.16%, 1.1T 4t
PRIEARIREE /N . 7% EMS AbFEF 24525 b S &1

%

wCRIHERF)
Total chlorophyll content/
(mg-g")

w(H4ER a)
Chlorophyll a content/
(mg-g")

w443 b)
Chlorophyll b content/
(mg-g")
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0.0

0.35
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0.00

CK 0.7T 0.8T 0.9T 1.0T 1.0T 1.2T 1.3T

AbEE Treatment

ca b
< c be
C d = d

CK 0.7T 0.8T 0.9T 1.0T 1.0T 1.2T

Kb PR Treatment

13T

CK 0.7T 0.8T 09T 1.0T 1.0T 1.2T 1.3T

Kb 3 Treatment

EANFENG FRERIRAE 0.05 K ZEREE. TR

Note: Different small letters indicate significant difference at 0.05

level. The same below.

E1

TREIARE EMS LEXNRMMNEA SR RSENTM

Fig. 1 Effects of different EMS concentrations on

photosynthetic pigment content of chili pepper seedlings
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Fig. 2 Effects of different EMS concentrations on the antioxidant system of chili pepper seedlings

THTERESH A NGO RSELEEENWNE  EFFME, 5 POD iFEEREE EMHx, M4
FZIEME, 5 CAT i MDA SR E B EINE K EYS CAT iitE MDA & &1 EAUE 3 ff e,
K. ZHE ARG EENESEMEK, H4E2 a 55 POD G ME 2 53 IEAHDS, 5 CAT &
5 MDA S REERZEAMK. RKS CATIHHE  HERZEMMK, 5 MDA & & 2 EE 7, 1

Y1 1.0
Y2
Y3 0.8
Y4
Y5 0.6
Y6
Y7 - 04
Y8
Y9 - 02
Y10
Y11 - 0.0
Y12
Y13 - 0.2
Y14
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Y19 08
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Y21

-1.0

TEEEEEEEEEEEEEEEEE:
alalal ool ol ol ol ol SESESESESE RSOSSN

T RIRAE 0.05 7K F A 3R IRTE 0.01 KPR 2 AH %
Note: * represents significant correlation at 0.05 level; ** represents extremely significant correlation at 0.01 level.

3 EMS AN FEMTFHL HER YEEK HAXGERSEURYERENREZEREX S ST
Fig. 3 Correlation analysis among seed germination, emergence rate, seedling growth, leaf photosynthetic pigment content,
and antioxidant system indicators in chili pepper after EMS treatment
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