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Establishment and Application of Direct Cold-resistance

Evaluation System for Potato Seedlings
TU Wei, ZHAO Xijuan, KOU Shuang, KANG Li, CHEN Lin, SONG Botao*

( College of Horticulture and Forestry Sciences/Key Laboratory of Horticultural Plant Biology (HAU), Ministry of Education/National

Center for Vegetable Improvement (Central China), Huazhong Agricultural University , \Wuhan, Hubei 430070, China )

Abstract: Direct cold-resistance evaluation system for potato seedlings was established on the experiment of the potato

seedlings treated with graded temperature in this research, in which the injury content of the leaves was used as standard.

Meanwhile, the electrolyte leakage was used to validate this method. The results of correlation analysis of the direct

cold-resistance evaluation system and electrolyte leakage, based on 40 potato varieties, showed that the system was effective

and precise (¥Y=8.65+1.75X,r=0.86, P<0.01). Meanwhile, 21 varieties were confirmed with cold resistance and would be used

inthe furtherbreeding for cold resistance.
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Table 1 Experiment materials

s R il i s FHEE il it

No. Material Species Ploidy FBN No. Material Species Ploidy FBN
1 ACL-27 S. acaule 4 2 21 HJT349-3 S. hjertingii 4 2
2 ACL513-5 S. acaule 4 2 22 MGA699-1 S. megistacrolobum 2 2
3 AEM669-4  S. acaule ssp. aemulans 4 2 23 TOR704-5 S. megistacrolobum ssp. toralapanum 2 2
4 ACA1-2 S. acaule f. acaule 4 2 24 TOR705-2 S. megistacrolobum ssp. toralapanum 2 2
5 ACAI1-3 S. acaule f. acaule 4 2 25 PUT14-1 S. paucissectum 2 2
6 ALB462-2 S. albicans 6 4 26 PUT14-2 S. paucissectum 2 2
7 ALB464-3 S. albicans 6 4 27 PUT15-1 S. paucissectum 2 2
8 CW2-1 S. berthaultii 2 1 28 IVP-196-2  S. phureja 2 2/1
9 BUKSI12-3  S. bukasovii 2 2 29 PUR206-1 S. piurana 2 2
10 BUMS-1 S. bukasovii f. multidissectum 2 2 30 7782-17 S. piurana x S. chomatophilum

11 CHC9701 S. chacoense 2 1 31 7782-24 S. piurana x S. chomatophilum

12 CHMS559-1  S. chomatophilum 2 2 32 7782-27 S. piurana x S. chomatophilum

13 MLM266-2  S. commersonii ssp. malmeanum 2 1 33 10908-06 S. tuberosum 2 1
14 DMS-11 S. demissum 6 4 34 RH89-039-16 S. tuberosum 2 1
15 DMS264-1 S. demissum 6 4 35 552 S. tuberosum 4 2
16 DMS264-5 S. demissum 6 4 36 RS S. tuberosum 4 2
17 DMS-27 S. demissum 6 4 37 TR 5 S. tuberosum 4 2
18 DMS343-1 S. demissum 6 4 38 TR E 8 S S. tuberosum 4 2
19 DMS364-2 S. demissum 6 4 39 RS S. tuberosum 4 2
20 DMS364-6  S. demissum 6 4 40 JIAER S. tuberosum 4 2

H: EBN - FRFLFHEL
Note: EBN- Endosperm Balance Number.
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Table 2 Freezing scores of different materials

kL —1°CAbH24 h —2°CAbFH 24 h —3CALHI24 h —3.5°CALB 24 h —4°CAbFH 24 h
Material —-1Cfor24 h -2%C for24 h -3%Cfor24 h -3.5C for24 h —4%C for24 h
ACL-27 0.0020.00 0.00£0.00 0.18+0.29 0.830.54 2.17+0.94
PUR206-1 0.0020.00 0.00£0.00 1.17+0.75 3.32+1.88 5.75+0.35
10908-06 0.0020.00 0.000.00 4.72+1.30 5.81+0.36 6.00£0.00

T RPEHE AV R MR, n=3.

Note: Data are the mean + standard deviation. n = 3.
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Figure 1 Different phenotypes of three lines recovered for 24 h under 20°C after different temperature treatments
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Table 3 Freezing scores of materials and determination of non—acclimated freezing tolerance (NA)

Bk i N TV B4R ARIME LT,
Material Species Freezing score NA

ACL-27 S. acaule 0.83 £0.54 -5.60 +0.43
ACL513-5 S. acaule 0.61 = 0.65 -5.37+0.23
AEM669-4 S. acaule ssp. aemulans 1.03 = 0.69 -4.98 +0.27
ACA1-2 S. acaule f. acaule 1.38 £0.76 -4.31 +£0.07
ACAI1-3 S. acaule f. acaule 0.44 +0.38 -4.87 +0.20
ALB462-2 S. albicans 0.11 £0.15 -4.76 +0.11
ALB464-3 S. albicans 0.22 £0.37 -5.23+0.13
CW2-1 S. berthaultii 5.58 £ 0.66 -1.74 £ 0.03
BUKS512-3 S. bukasovit 5.59 +0.80 -1.76 £ 0.05
BUM8-1 S. bukasovii f. multidissectum 1.05 £ 0.55 -3.25+0.23
CHCI9701 S. chacoense 5.36 £ 1.27 -2.21+0.19
CHMS559-1 S. chomatophilum 0.71 £0.71 -5.22+043
MLM266-2 S. commersonii ssp. malmeanum 0.12+0.14 -4.33 £ 0.06
DMS-11 S. demissum 530+ 1.85 -2.51+0.05
DMS264-1 S. demissum 1.65 +0.67 -3.28+0.32
DMS264-5 S. demissum 0.49 +0.51 -3.81+0.11
DMS-27 S. demissum 1.07 + 1.33 -3.60 +0.43
DMS343-1 S. demissum 1.56 +0.80 -3.23 £ 0.06
DMS364-2 S. demissum 4.54 £ 1.47 -2.34+0.05
DMS364-6 S. demissum 421 +2.17 -2.95 +0.07
HJT349-3 S. hjertingii 6.00 + 0.00 -2.23+0.02
MGA699-1 S. megistacrolobum 0.45 +0.41 -3.83+0.12
TOR704-5 S. megistacrolobum ssp. toralapanum 241 +1.32 -3.64 £0.12
TOR705-2 S. megistacrolobum ssp. toralapanum 2.70 £2.00 -3.18 £0.13
PUT14-1 S. paucissectum 0.10 £ 0.14 -4.53+0.10
PUT14-2 S. paucissectum 0.00 = 0.00 -3.66 + 0.06
PUT15-1 S. paucissectum 0.00 = 0.00 -3.44 £ 0.06
IVP-196-2 S. phureja 5.80 +0.35 -1.83 +0.04
PUR206-1 S. piurana 332+ 1.88 -3.31+0.12
7782-17 S. piurana X S. chomatophilum 0.82 +0.64 -4.19 £ 0.15
7782-24 S. piurana x S. chomatophilum 1.09 = 0.55 -4.21+0.13
7782-27 S. piurana x S. chomatophilum 1.00 = 0.00 -3.51+£0.05
10908-06 S. tuberosum 5.81£0.36 -2.82+0.04
RH89-039-16 S. tuberosum 5.70 £ 0.63 -2.10+0.29
Fi1552 S. tuberosum 5.37+0.55 -2.33£0.05
IRE 5 S. tuberosum 414041 -3.19£0.10
WS S. tuberosum 5.53+0.33 -2.29 +0.03
HKERE S. tuberosum 5.23+0.21 -2.29+0.01
RS S. tuberosum 4.92+1.03 -1.95£0.03
NI S. tuberosum 435£0.85 -2.84 £ 0.05

TE: RIPBAR AP HE + ARERE, n=3.

Note: Data are the mean + standard deviation. n = 3.
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Figure 2 Cluster analysis for forty experimental materials’ LTs, before cold acclimation
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Figure 3 Correlation between freezing scores and non—-acclimated

freezing tolerance for forty experimental materials (3a) and twenty—four experimental materials (3b)
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