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Table 1 The average electrolyte leakage from detached leaves

of ‘Zhongshu 1’ and 03079-431 at different temperatures
%

AL BRI S /°C MEE S EC 03079-431

0 11.217 13.93¢F
-1 37.78 25.38%
-2 69.24%° 33.80°
-3 81.62° 38.23<
—4 82.80°¢ 40.54°¢
-5 83.11™" 47.36™
-6 84.57" 82.38*
-7 86.95* 90.12**

n=3. /NEHELFERERIRP<0.05KF 2 53 0%, K5 FRRR
P<0.017KF 225 10 5t 3%

90%-.... —RES
80 T N~ 03079-431

B35 /%
3

IR Ak 2R FE /°C
BT AFEYRIR A S P15 f103079-43 1 244 F L 5
£ Logistic /5 F2 1 25
Fig.1 Logistic equation based on electrolyte leakage from

detached leaves of ‘Zhongshu 1’ and 03079-431
after different low temperature treatments
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2 S RIE AR 2Pk L3 2 T Logistic ] 1977 T2 K¢ LTs,

Table 2 Logistic equation of the relative electric conductivity and LT, of 115 varieties with non-acclimation
'S w4 FR EVEYEH AR LT, (£0.1)/°C
1 aE-SEe Y=85.1368/[1+exp(1.8908—1.6713x)] 0.9988" 14
2 hgnse Y=94.7399/[ 1+exp(2.2611-0.89827x)] 0.9757" 3.0
3 hE3Ee Y=95.7387/[1+exp(2.1382—1.1003x)] 0.9847" 23
4 hgase Y=95.4481/[1+exp(1.8872—0.84274x)] 0.9693" 2.6
5 hEEsee ¥=82.9813/[1+exp(3.5238—1.5594x)] 0.9603" 25
6 ‘hEEes’ Y=90.3643/[1+exp(1.6140—1.3986x)] 0.9448" 26
7 hgT7Ee Y=85.2855/[1+exp(1.7389—-1.8522x)] 0.9898" 29
8 R Y=93.8043/[ 1+exp(2.2529-0.74835x)] 0.9348" -32
9 ‘9’ Y=89.0409/[ 1+exp(1.8277-1.0259x)] 0.9745" 920
10 105 Y=82.8615/[1+exp(2.2145—1.0806x)] 0.9862" 20
11 1S Y=80.1307/[1+exp(1.3294—1.3355x)] 0.9814" ~19
12 E VAN ¥=87.4295/[1+exp(0.426528—1.18x)] 0.9618" -13
13 135 Y=88.8126/[1+exp(2.8259—1.1020x)] 0.9724" 28
14 ‘hE145° ¥=86.3645/[1+exp(1.6758—1.0182x)] 0.9662" 22
15 hEE]5E Y=85.8000/[ 1+exp(3.2922—1.2756x)] 0.9912" 27
16 R 16%° Y=84.1773/[1+exp(3.4549—1.2154x)] 0.9921” 29
17 R 17 ¥=93.0355/[1+exp(2.1933-0.7396x)] 0.9993" 3.0
18 E SRy Y=96.1791/[1+exp(2.6700—1.2211x)] 0.9713" 5
19 ‘hE19T ¥=92.0086/[1+exp(3.2314-0.99358x)] 0.9400" -33
20 2045 Y=91.6841/[1+exp(1.6469—0.79624x)] 0.9791" 23
21 K1 Y=77.4906/[1+exp(5.9282—2.6161x)] 0.9838" 04
22 lEREEN Y=111.6017/[1+exp(1.9457-0.5817x)] 0.9046" 34
23 TS Y=95.4870/[ 1+exp(2.5008—1.2000x)] 0.9708" 24
24 ‘P Y=101.4487/[1+exp(2.2829-0.7708x)] 0.9062" -34
25 T8 Y=83.9224/[ 1+exp(2.1234—0.814548x)] 0.9874" 29
26 WEITS ¥=83.2203/[ 1+exp(2.6334—1.1436x)] 0.9938" -2.5
27 IS Y=93.0744/[1+exp(1.9591-0.84381x)] 0.9549™ 25
28 RS Y=87.1325/[1+exp(5.1948-2.2602x)] 0.9663" 25
29 JIFE6E Y=87.9564/[1+exp(2.6388—1.1758x)] 0.9982" 24
30 WF45° Y=83.1411/[1+exp(1.2606—1.4015x)] 0.9922" 14
31 KEST ¥=83.3326/[1+exp(3.9490—1.6573x)] 0.9741" 2.6
32 WF645° Y=80.8150/[ 1+exp(2.4299—1.0811x)] 0.9927" 25
33 ‘BrEsse Y=88.1922/[1+exp(7.1877-3.1022x)] 0.9487" 25
34 ‘NETS Y=79.8886/[ 1+exp(3.2292—1.4022x)] 0.9667" 5
35 ‘552 ¥=88.7824/[ 1+exp(3.3103-1.3756x)] 0.9885" -2.6
36 e’ Y=94.9440/[ 1+exp(3.1678—0.83559x)] 0.9767" -3.6
37 G130 Y=92.9722/[1+exp(1.9958—1.0147x)] 0.9607" 04
38 TLHTS Y=82.7699/[ 1+exp(2.0498—0.94994x)] 0.9951" 25
39 6’ Y=90.1080/[ 1+exp(3.4515—1.5371x)] 0.9655" 24
40 HE105° Y=90.8987/[1+exp(2.1611-0.86717x)] 0.9928" -2.8
41 3 Y=85.5995/[ 1+exp(2.8972—1.4534x)] 0.9593" 23
42 4 Y=97.5904/[ 1+exp(3.2659—1.1272x)] 0.9766" 30
43 HERE’ Y=97.2029/[1+exp(2.0845—0.778 1x)] 0.9837" 229
44 ‘Pl Y=86.9747/[1+exp(1.9060-0.76825x)] 0.9754" 29
45 TMHBED ¥=92.0303/[1+exp(1.1338—1.0541x)] 0.9910" 17
46 g Y=94.2013/[ 1+exp(3.4325-1.5701x) 0.9477" 25
47 G2 Y=84.2657/[1+exp(2.9159-2.2451x)] 0.9893" 15
48 HHETS Y=92.9533/[1+exp(1.9427-0.72959x)] 0.9919™ -2.8
49 g RN Y=91.5815/[1+exp(1.9084—0.80006x)] 0.9795™ 2.6
50 A Y=76.0100/[1+exp(3.1840—1.3082x)] 0.9760" 27
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51 LTSS Y=79.1771/[1+exp(3.1587—1.7245x)] 0.9907" 20
52 HE1S Y=83.1430/[ 1+exp(1.6034—1.3348x)] 0.9983" 14
53 e ¥=83.6715/[1+exp(1.7572—1.0353x)] 0.9836" 22
54 ‘HKkERE’ Y=86.5829/[ 1+exp(3.2412—1.3674x)] 0.9648" 26
55 ‘Shepody’ ¥=92.070/[ 1+exp(0.549268-0.8618x)] 0.9489™ -1.6
56 ‘Desiree’ ¥=93.7228/[1+exp(2.2815—1.0631x)] 0.9391" -25
57 ‘Spunta’ ¥=92.4825/[1+exp(1.1812-0.99339x)] 0.9887" -1.9
58 “ErfE8s’ Y=86.9678/[1+exp(2.6792—1.7618x)] 0.9972” -1.6
59 ‘hea ¥=101.6830/[ 1+exp(2.3417-0.7633x)] 0.9620" -3.3
60 deorar ¥=94.0035/[1+exp(2.8724—1.1251x)] 0.9775" 2.8
61 Ly Y=74.2601/[1+exp(3.7719—1.8946x)] 0.9897" 2.1
62 SR Y=85.8058/[ 1+exp(2.6168—1.4728x)] 0.9919" 21
63 ‘FE4T Y=94.7445/[ 1+exp(0.6507-0.66752x)] 0.9677" -1.9
04 =56 ¥=80.9315/[1+exp(5.2082-1.9930x)] 0.9670" 28
65 IR Y=86.0954/[ 1+exp(5.5612—4.0237x)] 0.9838" 1.6
66 TIT9s’ ¥=90.5295/[1+exp(2.9455-0.930098x)] 0.9060" 3.4
67 HETS ¥=93.2123/[1+exp(1.8996-0.885154x)] 0.9735™ 2.4
68 TELS Y=87.5221/[1+exp(1.8556—1.0185x)] 0.9585" -2.8
69 JEH3T ¥=92.2464/[1+exp(1.5186-0.745649x)] 0.9740" -2.0
70 ‘Prg3s Y=101.2583/[1+exp(4.3157—1.2545x)] 0.9180" -3.5
71 Hn gy ¥=92.1985/[1+exp(1.8290—1.5021x)] 0.9234" -1.6
7 FEsT ¥=91.8049/[1+exp(2.5970—1.2248x)] 0.9232" 25
73 FHE2T Y=88.4161/[1+exp(4.7685-2.0806x)] 0.9594™ 2.4
74 SRE1S Y=100.2138/[1+exp(2.5321-0.84884x)] 0.9477" -3.2
75 ME1S ¥=92.2487/[1+exp(0.133914-0.3042x)] 0.9891" -2.6
76 K55 Y=117.2287/[1+exp(2.4377-0.64145x)] 0.9547" -3.6
77 T ¥=102.8023/[ 1+exp(2.3638—0.8329x)] 0.9888" -3.1
78 L7 Y=94.9615/[1+exp(2.4972—1.0269x)] 0.9952" 25
79 =0 ¥=80.6472/[ 1+exp(2.0298-2.9753x)] 0.9792" 1.0
80 WSS Y=77.6482/[1+exp(3.5623-1.3936x)] 0.9804™ -2.7
81 30 ¥=86.4109/[1+exp(1.8110—1.0644x)] 0.9649" 22
82 RE3E Y=82.7297/[1+exp(3.0263—2.4005x)] 0.9923" 14
83 R ¥=80.4293/[1+exp(1.6910-0.934943x)] 0.9607" -1.8
84 58 ¥=89.2403/[1+exp(1.9723—1.2467x)] 0.9772" -1.9
85 FRA303° ¥=90.9871/[1+exp(1.1600-0.888971x)] 0.9763" -2.0
86 JIFE105 Y=91.9560/[1+exp(2.2634—1.0199x)] 0.9767" 21
87 “ErfE001” ¥=93.1601/[1+exp(0.9074-0.941377x)] 0.9903" -1.7
88 L1995 Y=93.1088/[ 1+exp(1.2931-0.962057x)] 0.9952" -1.9
89 ‘TE102 ¥=89.7893/[1+exp(2.1184-1.3489x)] 0.9903" -1.8
90 RN ¥=90.7872/[1+exp(2.2303-0.91924x)] 0.9911° -2.6
91 TLHAS Y=88.3325/[1+exp(3.1094—1.1103x)] 0.9683" 28
92 HEAR Y=86.5284/[1+exp(0.9485—1.3973x)] 0.9822" ~1.1
93 VA155° ¥=93.3959/[1+exp(2.6380—1.0565x)] 0.9847" -2.7
94 K25 Y=81.5196/[ 1+exp(3.4949—1.0105x)] 0.9613" 35
95 TE2S Y=234.2798/[ 1+exp(2.7033—0.37246x)] 0.9452" 4.1
96 T ¥=84.2660/[1+exp(3.1946-0.997919x)] 0.9444™ 34
97 pUE Sy ¥=93.0767/[1+exp(1.4638—0.644201x)] 0.9760" -2.8
98 RUZ RSN Y=93.3112/[1+exp(3.1638—1.1477x)] 0.9970" 27
99 SUH2S Y=101.1488/[1+exp(2.7571-0.6678 1x)] 0.9875" -3.7
100 ‘5 H1684° ¥=93.8057/[1+exp(2.7864-0.815093x)] 0.9904™ -3.2
101 SUH6S ¥=93.4984/[ 1+exp(12.7044-3.8491x)] 0.8955" 3.4
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102 L2 Y=84.5297/[1+exp(2.0325-1.0810x)] 0.9793" 23
103 e ¥=88.2363/[1+exp(2.0525—1.1735x)] 0.9778" -1.9
104 “HH168 Y=85.3378/[1+exp(2.2756—1.6928x)] 0.9905™ -15
105 SHEA Y=88.4608/[ 1+exp(1.6733—1.1686x)] 0.9888™ -1.7
106 R ¥=90.2957/[ 1+exp(2.3991-0.960865x)] 0.9681" 2.7
107 TRARE® Y=84.2078/[ 1+exp(3.1867-0.995493x)] 0.9442" 3.1
108 ‘PR Y=94.1401/[1+exp(3.0119-1.0542x)] 0.9807" -3.0
109 PEPN ¥=93.5992/[ 1+exp(2.8704—1.3221x)] 0.9619™ 2.4
110 I Y=101.1633/[1+exp(2.7099—0.7815x)] 0.9837" -3.5
111 RIRPET Y=84.2801/[1+exp(2.6030—1.6789x)] 0.9940" 17
112 ‘Favorita’ Y=95.8773/[1+exp(2.5567—1.1712x)] 0.9766" 2.4
113 NCIEEAN A ¥=84.5314/[1+exp(0.7397—-1.0999x)] 0.9916" -1.5
114 “RgE65° Y=88.0157/[1+exp(2.1141-1.2447x)] 0.9934" 18
115 Rk’ Y=83.5079/[ 1+exp(4.3242—1.9478x)] 0.9729" 26
116 03079-431 Y=76.8594/[1+exp(8.3981-0.2467x)] 0.9238" 51

USRI A K (P<0.01)
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Table 3 Result of cluster analysis of LT, and frost tolerance for 115 experimental varieties

LTy, (20.1)/°C PUIENE

RV EAY N

<3.1 Ly 03079-431 (X IR, FE25°, wHns’ . FEeS . FESS . PRE3S . HE2S,
G CIRE3S. CHEEeS . JIF9T . CEERT. wH6S . hEI9S, HAM.
R, YRS, 1y Hles4

hE2Ee, REI7E, HEAS, CHMTE. MHESS . EME . FEI6S . WESS .
HERS, HEIS ., hEI3S, FEI0S . FETS ., AL, NS, FEIS,
TUEAS . WA, HREISS, HEAS, CMPESS, YAISE. PRS0 I,
hEigs | hEeE . XESS. RSS2, WE3IE. HMIKERE. WIS . BEAM.
FEk. HESS . HREINRE, BLEITSC. JIFESS. JIEESS . XFHE6S . PSS,
NETE . CTEEIE . R, Desiree’s HFESES. TLHINTE . HhKIE . LRSS
NFE6T . FEIZES, FEeS ., HETS ., FE2E . AR, TFavorita’, HFE3IF,
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5. ‘Spunta’. ‘HJRE4AT. LHESS . 195, e, WES . 102, FFE6S.
VLB, H1E001, GBI, CRBEFEYE. ‘Shepody’. ‘& fE88. <JIIFER . iy <5
B1250, HEI6S . (SHLE . hEIS . WEAT . HHFIS ., EEIS, hEI125,
HEAE . EwE6S
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Fig.2 The histogram of field freezing rating score of 48 tested materials

4 BEEMERESELEEHERSHBEBRBFRITFN
HERMBX D

o B AR I FL AL S e LT, 5 H ) 2R 46
UG VP oy BEAT ARG ME 0 #T, 5 SRR W, P R
B AHIR(P<0.01), #HK R £0050.9287 (Kl3). XK
BB AR I B e Sk e A R NS, 2 AW

R?=0.9287
P<0.01

FH 5] SR R8 R AR A5 07 43
O =~ D W Lo

AYMLHTLT, /°C

K3 il A N S E LT 5 HARFR K
S e G5 R AR A 2
Fig.3 Correlation analysis between natural field freezing
rating scores and LT, of tested varieties
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Table 4 Acclimation capacity of 38 experimental varieties
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Identification and evaluation of the freezing tolerance of major potato varieties
in China
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Abstract: Freezing tolerance of 115 potato varieties were evaluated using Logistic equation based on electro-
lyte leakage of detached leaves from plantlets. The results showed that the semi-lethal temperature (LTs,) of va-
rieties ranged from —1.0 to —4.1°C, and four varieties of ‘Jinshu 2’, ‘Kexin 2’, ‘Zhengshu 5 and ‘Zhengshu 6’
were below —3.5°C, indicating that these varieties were with freezing tolerance. The cluster analysis based on
values of their LT, revealed that 115 varieties were divided into 3 groups of freezing sensitivity, medium freez-
ing tolerance, and freezing tolerance, accounting for 29.6%, 55.7% and 14.7%, respectively. The experimental
results were further verified by the results of frosting identification in field. The LT, values of the experimental
varieties were highly significantly correlated to the result of the field freezing (£<0.01), and the correlation co-
efficient reached 0.9287. Comparative analysis showed that varieties had hardly cold acclimation capacity.
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