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Effects of UV Irradiation and Ethyl Methyl Sulfonate Mutagenesis on
Starch Content and Yield Traits of Early Maturing Potato Varieties

XU Ning, XU Yakun,ZHANG Hongliang, ZHANG Ronghua, LIU Dongxue, WANG Weifeng
(Institute of Economic Crops, Heilongjiang Academy of Agricultural Reclamation , Harbin 150030, China)

Abstract: This study aims to address low starch content in early maturing potato varieties in Heilongjiang Province, seeking
to obtain potato varieties with early maturing and high starch content by improvement. In the study, seedlings of Dongnong 303
and Zhonglongshu lwere treated by UV irradiation and ethyl methyl sulfonate(EMS) soaking, and after three years of planting,
investigation, and data collection, the effect of mutagenesis methods on the variation degree and mutagenesis direction in different
potato varieties was determined. Two high starch mutant plants with excellent traits were screened among the treatments. The
results showed that after mutagenesis, the pattern observed was no change > inhibition > promotion, Dongnong 303 was most
susceptible to mutation, and UV irradiation had better mutagenesis effective. During tissue culture seeding, most treatments
inhibited growth, but during original species, UV irradiation improved yield in Dongnong 303 and increased starch content in
Zhonglongshu 1. During protospecies, EMS soaking enhanced the commodity of Dongnong 303. Both methods had a significant
inhibitory effect on yield and tuber numbers of Zhonglongshu 1, and the effect of UV irradiation was more significant. Finally, one
plant from both of the two varieties showed a significant increase in starch content after the UV treatment. The discovery of the
two plants was conducive to mixtured planting of varieties with different maturity in Heilongjiang province, reduced planting risks
associated with relying entirely on late maturing varieties, and effectively improved industrial efficiency.
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Fig.1 Effect of different mutagenesis treatments on yield traits per unit area of potato at tissue culture seedling stage
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Fig.2 Effect of different mutagenesis treatments on yield traits per plant of potato at tissue culture seedling stage

MW 2 0] LLE 1, R4 303 19 2 i ids 48 4b 3 1

FALRR 2 ROM R B R S IR T X R H U EMS
.77.



W PG 4l Bl 2 2024 4R 55 52 445 5 1

B A FA R T 2 M 22 R OKOF R EMS R
XF AR AR 303 14 Bk S5 5O PR BR 2 T A A
HE S 155 2 F g AR b B Y B R S RORT B R SR
PR T B AE U 58 S0 BRGR 31 1 W 3 M 22 /oK
- (P<20.05) , 156 B %6 A0 4 BT vh e 2 145 1 B Rk
SRR B O A R AE

HE L. 207 LUB H, S48 A 5w e, 7 24
B 2R AR SRR RS T A A T
PR S5 0T St RBP4 S RS AR AR Y 16 S T B
it 50 A B 25 5 R0 B, T
514 62.5% By i 5 R HIEH L 37.5% %
R T AR AR AR R 0%

22 AEBFELHENSHEZREMKZM
2.2.1 [R5 AR b 6 Th B S R Y R
M 3 AT, ZR AR 303 B 2 Bk A b BE Y R
Yy i FouF B AR AT SR A IR A Bk B T 2
5K (P<0.05) , R W £ A1 i BEAE i T AR 4% 303 )™
AR, MZ TN, e 1SRRI Rk 303
AR, AE SR A1 B AL BT 5 00 ] = s ik 2] T 8
M 22 5K (P<<0.05) , H 2 7= 5K F X B8 Ui B
SOMR AN T e B 1S R AR N .

FE TR b SR T, AN [ A B AR AR 303 AR
BSR4k B O
A BCAR 2 A it ol 7 R

Hmpz1e IR Yild
_ Zhonglongshu 1 O/ M Z 2 Commodity potato rate 87

40

35| a a 186

85
30 b a 84 %
% 25 83 g £
=3 182 2
Z 2 20} B
~ 181 = =
i gy
15¢ 180 & £
i g
10} 1 S

178

St {77

0 — 76

CK HHMEIR EMS
Ultaviolet irradiation
gl
Treatment

B3 AREFEAENORNERRM~SNZIN

Fig.3 Effects of different mutagenesis treatments on yield data of potato at original species stage
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Fig.4 Effects of different mutagenesis treatments on starch content and yield of potato at original species stage
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I Z, 37.48 35.29 5.55 6.35 14.80 17.99
UV Irradiation 7, 23.08 33.20 3.24 5.63 14.03 16.96
Zs 40.95 32.12 5.24 4.63 12.81 14.41
7, 31.69 21.23 4.31 3.02 13.60 14.24
Zs 42.58 20.46 5.51 2.83 12.93 13.85
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E, 35.48 31.69 4.62 4.05 13.02 12.78
E, 40.28 34.03 4.99 4.41 12.40 12.96
Es 32.18 34.22 4.48 5.68 13.92 16.60
E; 31.60 34.22 4.13 5.53 13.08 16.17
E; 29.42 27.97 4.44 4.09 15.10 14.63
Eg 40.46 31.35 5.36 4.32 13.26 13.77
E, 37.14 40.18 5.43 6.20 14.63 15.44
E, 36.00 28.28 4.71 3.46 13.08 12.23
E, 36.40 32.28 5.35 4.89 14.69 15.16
E, 39.63 30.78 4.74 4.42 11.97 14.38
E; 38.00 23.75 5.71 3.70 15.03 15.59
E. 23.23 37.26 2.31 5.57 9.96 14.95
Es;s 38.55 28.43 6.27 4.48 16.25 15.76
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Fig.5 Effect of different mutagenesis treatments on the size and grade of potato at protospecies stage
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Fig.6 Effects of different mutagenesis treatments on yield trait of potato at protospecies stage
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X IE HA B T 3 22 5K (P<C0.05) , B 7R
A 303 (Y £ AN R AL H rh 2= /A 1A PR R B T
VEMY it W E PRI A S

®2 AEFLHEIFEMERIBHMAIE. EMHERIEROFMm
Tab.2 Effects of different mutagenesis treatments on the commodity, yield,
and quality traits of Dongnong 303 at protospecies stage

. % /0 — E &
Py ghgp AR/ Prfﬁi/ i P—r(:ﬁ(%tfn/ . R O ey TR B emar/v
Condition  Treatment Commodity first level pota- second level po- Yield Number of pota- (t/hmA) Starch content
potato rate toes tatoes toes per hectare Starch yield
CK CK 66.63abc 38.53a 54.39abced 36.69abcde 40.47abcde 4.92cdef 13.36bcdefg
EMS #5728 DE, 74.36ab 43.32a 59.41abced 40.84abcde 40.61abede 7.05be 17.33abed
EMeSn:iu:a’ DE, 75.38ab 49.36a 67.87a 41.39abcde 35.49bcde 7.22bc 17.79abe
e DE, 72.00abc 53.83a 65.74abc 42.35abed 42.67abede 4.57cdef 11.08efg
DE, 70.31abc 43.85a 56.01abed 40.95abcde 41.64abcde 4.09def 9.661g
DE; 75.61ab 46.60a 60.97abed 35.90abcde 34.87bede 4.95cdef 14.66abcdefg
DE; 70.85abc 44.64a 62.26abed 34.08bcde 34.67bcde 4.05def 11.60defg
DE, 70.70abc 44 45a 59.64abcd 31.18de 32.20bcde 3.87ef 12.81bcdefg
DE; 73.88ab 38.73a 57.22abed 33.28cde 28.61de 4.86¢cdefl 13.45bcdefg
DE, 72.48abc 44.23a 57.68abed 33.80cde 31.90bede 4.82cdef 15.07abedef
DE,, 76.28ab 31.47a 56.96abed 28.48de 27.18e 3.82ef 13.16bcdefg
DE,, 78.16a 52.54a 68.07a 30.34de 27.90de 5.65cdef 18.41ab
DE,, 70.37abc 34.21a 53.89abced 27.87e 28.72de 3.96def 14.31abedefg
DE,; 67.67abc 40.65a 60.61abed 29.59de 29.64cde 3.211 10.73efg
DE,, 73.23abc 53.92a 65.55abc 35.29abcde 34.56bcde 4.67cdef 13.14bcdefg
DE; 65.53abc 49.31a 58.07abced 31.19de 30.67bede 3.32f 10.77efg
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Tab.2(Continued) Effects of different mutagenesis treatments on the commodity , yield,
and quality traits of Dongnong 303 at protospecies stage

Y /0 TR B/, = Al K
Kt pm REE el R/ Oty R
Condition ~ Treatment Commodity first level pota- second level po- Yield Number of pota- (t/hm}) Starch content
potato rate toes tatoes toes per hectare Starch yield
M IR DZ, 55.90¢ 32.12a 42.65d 34.51abede 47.18abc 3.20f 8.96g
RAAuL DZ, 60.82abc 37.33a 52.03abed 48.03ab 53.64a 8.60ab 18.00ab
o DZ, 59.36bc 33.50a 45.38cd 40.20abcede 46.56abc 5.91bcdef 14.70abcdefg
DZ, 68.65abc 45.28a 58.25abced 48.42a 47.90ab 9.65a 20.15a
DZ; 66.85ahc 41.20a 55.44abed 36.38abcde 39.18abcde 6.39bede 17.31abed
DZ; 72.97abe 48.11a 62.87abed 41.00abede 33.64bcde 6.55bede 16.11abcede
DZ, 72.67abc 51.83a 62.90abed 38.66abcde 38.87abcde 4.55cdef 11.85cdefg
DZg 72.48abc 49.27a 62.76abcd 37.74abede 39.08abcde 4.61cdef 13.29bcdefg
DZ, 71.64abc 45.24a 62.08abced 36.29abcde 34.56bcde 4.91cdef 12.73bcdefg
DZ,, 63.94abc 34.78a 51.12abced 37.45abede 41.54abcde 6.02bcdef 16.60abcde
DZ,, 63.47abc 39.38a 55.07abced 30.52de 34.26bcde 3.48f 11.40defg
DZ,, 78.51a 50.04a 65.97ab 38.11abcde 35.38bcde 5.73cdef 14.73abcedefg
DZ,, 64.45abc 46.28a 58.31abced 40.75abcde 44 .92abcd 6.79bcd 16.59abcde
DZ,, 78.68a 44 44a 67.58a 47.33abc 46.36abc 6.41bcde 14.00bcdefg
DZ5 61.40abc 36.79a 46.94bed 30.92de 39.59abcde 4.19def 13.56bcdefg

R NG F 8RR AN WAL BRI E 0.05 K F 2 5 B, FEF.
Note: Different lowercase letters in the same column indicated significant differences among different treatments at the 0.05 level. The same
as below.

2.3.4 AL BEXT AR e B VSR E O ERARE . UL [ U5 AR BE X R e 1S
A TR R RSN e e 1S i A PR A SRR .
A4 R st R D7 T, 0 TR A [ 75 72 O X Y 4% bk ]

*3 ARFERENEMRLE1ISHRAE . FEMRFERYZIE

Tab.3 Effects of different mutagenesis treatments on the commodity, yield,and quality
traits of Zhonglongshu 1 at protospecies stage

. % /0 — % /0 "
Py g PRV Prfﬁftfn/o/; ;r;ftfn/ﬁ Pt/ (¢/hm?) (?%/ﬁ% B G SR
Condition  Treatment Commodity po- first level po-  second level Yield Number of pota- (t/hm .> Starch con”
tato rate tatoes potatoes toes Starch yield tent
CK CK 81.75ab 58.39ab 71.88ab 34.61abc 29.45abced 4.38abcdef 12.42bcd
EMS i 48 LE, 82.07ab 50.54ab 71.81ab 8.55¢ 8.31fh 1.38¢g 15.05abc
EMS muta= g 76.15ab 48.97ab 66.06ab 26.54abcdel  24.6labedefg  3.77abedefg  14.58abed
genes LE, 79.16ab 56.42ab 68.79ab 27.87abedef 24.21abcdefgh 3.38bcdefg 11.98bed
LE, 78.99ab 54.62ab 70.48ab 33.06abc 29.02abced 3.97abedefg 11.49bed
LE; 77.56ab 54.33ab 69.13ab 26.75abedef 25.02abede 3.63bcdefg 13.60abed
LE; 84.10ab 55.05ab 70.60ab 32.45abed 28.00abed 4.07abcdefg 12.52bcd
LE, 79.89ab 56.18ab 71.38ab 30.46abcd 27.18abced 3.27cdefg 10.99bced
LEg 85.22ab 69.98a 78.77ab 22.72abcdefg 18.98abcdefgh 2.78cdefg 11.93bed
LE, 77.77ab 55.64ab 68.85ab 27.9abedef 24.62abedef 3.41bcdefg 11.99bed
LE,, 77.05ab 52.62ab 66.98ab 26.48abcdef 23.59abedefgh  2.68cdefg 9.56¢cd
LE, 79.83ab 54.48ab 70.86ab 33.59abc 30.26abc 4 .44abede 13.96abed
LE,, 83.17ab 66.72a 78.08ab 28.94abcde 22.57abedefgh 3.05cdefg 10.58bed
LE 82.52ab 58.32ab 72.92ab 34.40abc 30.26abc 5.28abc 15.26abc
LE,, 87.46ab 62.63ab 75.69ab 39.74a 32.20ab 6.10ab 15.37abc
LE;5 88.43a 70.96a 81.86a 27.74abedef 20.92abcdefgh 3.41bcdefg 12.24bed
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Effects of different mutagenesis treatments on the commodity, yield, and quality

Tab.3(Continued)

traits of Zhonglongshu 1 at protospecies stage

) — g R /0 & it
wrmm FRER el /) Oh oy R R
Condition  Treatment Commodity po- first level po-  second level Yield Number of pota- (1/hm‘) Starch con-
tato rate tatoes potatoes toes Starch yield tent
AR IR L7, 81.36ab 53.71ab 70.60ab 23.74abedefg  22.87abedefgh  2.33defg 9.50cd
thiir(;?dia’ L2, 82.76ab 56.59ab 76.39ab 23.75abedelg  22.56abedefgh  3.20cdefg 9.55¢d
LZ, 82.49ab 55.01ab 70.26ab 33.74abc 27.69abed 6.36a 18.75a
LZ, 83.12ab 55.92ab 73.63ab 11.59fg 10.67efgh 1.55fg 14.27abed
LZ, 83.88ab 58.83ab 66.12ab 15.71defg 13.54defgh 1.32¢g 8.61d
LZs 84.70ab 66.28a 77.09ab 15.60defg 13.13defgh 1.86efg 11.55bcd
LZ, 84.25ab 63.58ab 75.35ab 21.58bcdefg 18.05bedefgh 2.47cdefg 11.63bed
LZg 84.72ab 70.30a 77.65ab 27.31abedef 24.82abcde 3.19cdefg 12.05bcd
LZ, 82.11ab 40.17b 75.43ab 18.10cdefg 16.31bcdefgh 2.52cdefg 13.02abed
LZ, 89.39a 63.25ab 82.54a 19.33cdefg 14.87cdefgh 3.21cdefg 15.97ab
LZ, 84.94ab 63.79ab 76.72ab 12.25efg 10.15efgh 1.42¢ 12.33bed
LZ, 76.80ab 56.82ab 69.60ab 22.09bcdefg 19.59abedefgh 2.73cdefg 12.46bcd
LZ 83.17ab 66.92a 76.62ab 21.65bedefg 16.41bcdefgh 2.56¢defg 12.82abed
LZ, 73.87b 52.37ab 64.08b 37.33ab 35.28a 4.84abed 13.02abed
LZ5 79.09ab 52.76ab 66.95ab 21.02bcdefg 19.49abedefgh 3.01cdefg 14.52abed

R EE LSR8 b T bk Lz,
L7 L7, LZ, LE,, Hik 8 22 7 B F KT 455
b M E TR LZ, L, LE,, Hik B 25 B E
KA (P<<0.05) s JE ¥y 7™ & b, X B T bk LZ,, .
LE,.LZ;, Hik 322 57 I /K (P<<0.05) . BEHIFE
7 I E B T A b A A SRR T A T

FETE R S BT, BARR L7, T IR Lk #) 22
520 EKCE UL T R 15 1 SR A R IR A B A
1A~ Bk A B S 45 T U % o T ) AR R

3 %t 5iti

AW 5T R W] 75 78 Kb BH0F T 8 B 1Y 7 i K UE By
A —E SRR . IR I E T H 6 A
JEE 73 A, 3B A0 1 A Ko o5 38.6 04, fg BE AR T Y
di 11.4% , FEAE 5 50.0% . R B AR 2k
50.0% , Ho v A A 5 A28 9 R R T A H R R )
R

Z 5080 /9 24> o B 7E AR R A3 8 26 1R R &
B AR o AT E T H A9 4 AR 5 23 B, 2R 4k 303
M RAE R e B 1S/ 9| 7 mi AR
14 o PR BT R Y 22 S RS S B B AL
Mo DRI ol B35 56 00 35 722 07 1) A5 BSE R ) S8 A
A, AR AR 303 M AR HOR A . A 7 3K

FRERF SN BRI 8 R L EMS Bt il 9 |
O AT 25 8 i 14 T s, Ud B 2R A R 1)
BRRME T EMS IR, -1 B AT B2 th T EMS
8 FH 19 2 28 Wk B R TR B AS 50 2% 1 T 9 a4 15 AR
I FAE . T — 250 v N 25 JE AT EMS ¥ B 1) 2f
FHCIRE, IAHE EMS A9 e ik .

AR K R, A S5 D b R R S 3 2 A AT
TE Ry i AR T 0 B bR (0 X R A R ) A2 340
il o FR O R T R 7 R R i 2 R
PEAR Z (8] W] BB A7 AE TOAH DG M o X — 458 5ok r JE
SEPI W oY 4 B — 2, U AR 4R TE R A R Y TR
W, AT RE Gk R e i . I, R BB i 4 e v
¥ Er it 0 7 ORI VE B T

AL RS T 2 AN TE TE R & i b AR 58
KR, RAEFLGA - RHORG 50 IR I %
A B AR H L vE A R 1800, #E AR
Fip BB R s 3. s mn 4 #a
BA G 1o B O a0 S A B R RN L X 2 S BALRR Y
HOE A S i ok SR YT B R R R IR
4 TR) R, e EAT S0 14 1o FH I 55% o
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