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Identify and genetic analysis on the cryotolerance
of overwintering cotton in Nanning, Guangxi
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Abstract: The overwintering cryotolerance of cotton materials derived from different germplasm and their hybrids
were identified in Nanning,to provide the basic materials for perennial cotton breeding in cryotolerance. Based on the
selection of the optimal stress temperature and time,5 physiological and biochemical indexes(relative conductivity, sol-
uble sugar,soluble protein, MDA and proline)of cryotolerance and overwintering survivorship in open field were used
to identify comprehensively on the overwintering cryotolerance of 63 materials, then they were clustered into 4 catego-
ries: 23 materials in cryotolerant type, 19 materials in middle cryotolerant type,9 materials in middle cryosensitive type
and 12 materials in cryosensitive typesaccounting for 36. 51%.30.16% .14.29% and 19.05% respectively. All ma-
terials in cryotolerant type were relative with germplasm of perennial island cotton, which indicated that the cryotoler-
ance of overwintering in perennial island cotton was very useful for breeding. Cytoplasm effect of overwintering sur-
vival wasn’t significant in testing cotton materials, the overwintering survival of hybrids were in regression trend of
mean type in ancestors.
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Table 1 Resources and germplasm type of cotton parents
2008 %)
No. Parents Source Overwintering survival rate in 2008
A HO077 0. 00
B SP86 0. 00
C H113 100. 00
D H119 100. 00
E H112 65. 22
F HO098 60. 00
G H118 0. 00
H A 0.00
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Table 2 Selection of the optimal stress temperature and time
0 C(RC, %) 4 ‘C(RC, %) 8 C(RC, %)
Materias 24 h 48 h 72 h 24 h 18 h 72 h 24 h 18 h 72 h
A 19. 14aA 53.85aA  59.48aA  39.79aAB  48.58aA  53.39aA  36.24aA 41. 96aA 42.22bB
D 38.86cB 43.60cB 51.34aA  32.45bB 39.60cB  46.16bA  28.86bA 35.32bA  42.56bAB
AXD  44.38bAB  49.70bAB  53.31aA  40.13aAB  44.78bAB  46.80bA  36.39aA  40.75abA  44.25aAB
DXA  45.51abAB  50.45abAB  56.40aA  40.51aA  44.60bAB  49.24bA  35.55aA  40.56abA  45.20aA
3.2 5 ( ,2007) .
5 ( 3 ,87C.4 3.3
T.0C 24 h.48 h.72 h 9 4 ,63
39.86% ~51.62% L0 °C 24 0.1469~0. 6341 .
h . . . 0.6329~1. 0000 , (33 )
0.12% ~1.02%.0. 31 ~1. 95 mg/g.0. 28 ~ 1,
1 46 pmol « g'FW.2.53~26. 95 pg/g . 100% , . 2009

b
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Table 3 Identification results of 5 physiological parameters in testing materials
No RC SS SP MDA Pro No RC SS SP MDA Pro
. (%) (%) (mg/e) (umol+ g'FW) (ug/g) : (%) (%) (mg/e (umol+ g'FW) (ug/@)
A 47.18 0.63 0.46 4. 37 8. 10 E 48.09 0.47 0.54 3.21 10. 54
AXB 45.93 0.55 0.59 4. 89 8.13 EXF 49. 64 0.23 0.42 3.89 10. 21
AXC 45,23 0. 80 0.57 6.43 4.51 EXG 51.59 0.21 0. 47 3.39 14.51
AXD 44,49 0.70 1.06 5.90 5. 85 FXA 46.23 0. 85 0. 66 3. 60 6.37
AXE 47.16 0. 30 0. 45 5.94 8.91 FXB 44,89 0.15 0.42 2.81 9.43
AXF 48.69 0. 87 0.73 3.42 5.20 FXC 47.53 0.45 0.51 2.50 17.77
AXG 51.03 0. 44 0. 39 5.12 2.92 FXD 44, 30 0.55 0.41 3.38 19. 39
BXA 48. 20 0.23 0. 36 3.97 2.53 FXE 45.02 0.45 0.65 2. 80 12.17
B 45.61 0. 35 0.83 4.02 8.39 F 45.01 0.19 0. 39 5.31 17.51
BXC 44,59 0.52 0. 87 4.23 6.57 FXG 46. 83 0.68 0.43 5.23 16.72
BXD 43. 84 0.79 0. 60 4.03 8.23 GXA 47.27 0.45 0.51 9.72 6. 30
BXE 48. 84 0.19 0. 39 3.57 10. 80 GXB 49.12 0.09 0. 65 5.42 5.00
BXF 51.62 0. 36 0.57 6.25 3.63 GXC 48.09 0. 15 0.70 5.37 1.29
BXG 51.47 0. 30 0.52 4.11 2.85 GXD 45.93 0.81 0.31 8. 40 3.90
CXA 45.94 0. 81 0. 88 3.46 6. 60 GXE 46. 80 0. 36 0.43 3.83 11.78
CXB 46. 46 0.46 0.41 2.97 9.40 GXF 47,04 0.45 0.98 3.77 19.13
C 45. 06 0.61 1.95 5.54 11.16 G 48.72 0.18 1.62 5.26 24.41
CXD 42. 81 0.34 0.76 2.88 9. 56 HXA 48. 95 0.41 1.35 2.38 2.66
CXE 43.32 0. 38 0.50 3.16 26.95 HXB 48.02 0.12 1.88 1. 85 4.03
CXF 43.92 0.56 0.48 3.17 15.10 HXC 47.14 0. 38 1. 66 2.78 3.05
CXG 50.72 0. 27 0.39 8. 45 3.96 HXD 46. 45 0.62 0. 85 2.02 5.959
DXA 45. 33 1.02 0. 88 5.09 3.99 HXE 50. 24 0.55 0.59 4.66 5.78
DXB 44,77 0.59 1.25 3.02 9.14 HXF 46. 05 0.50 0. 86 2.72 3. 96
DXC 46.70 0.52 1.68 2.68 15.03 HXG 51.31 0.32 1.24 2.53 3.57
D 39. 86 0.67 1. 89 2.81 8.58 IXA 47.41 0.61 0. 64 2.85 5.85
DXE 45,58 0. 46 0. 39 2.09 16.79 IXB 46.98 0. 33 0.77 2.00 6.57
DXF 42.51 0. 50 0.62 2.90 6. 89 IXC 50. 39 0. 38 0.70 4,28 3.05
DXG 44,24 0.51 0. 34 2.00 19. 00 IXD 42.11 0.58 0. 66 4. 60 3.76
EXA 47.21 0.51 0.59 3.35 4.55 IXE 47.26 0. 81 1.14 4. 84 3.11
EXB 45. 05 0.23 0. 88 2.89 7.15 IXF 45.14 0.58 1.58 5.63 22.98
EXC 45. 40 0.42 0.53 2.18 16. 79 IXG 49. 81 0.53 1.09 4. 20 5.46
EXD 45. 46 0.43 0.42 2.22 17.90
RC:Relative Conductivity; SS:Soluble Sugar; SP:Soluble Protein; MDA ; Malondialdehyde; PRO: proline.
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Table 4 Identification results and orders of overwintering cryotolerance in testing materials

No. Tos 2 (Upb+Tos) Order No. Tos 2 (Upb+Tos) Order

A 0.3915 0. 7585 1. 1500 57 E . 4008 0.9253 1.3261 42
AXB 0.3984 0.9599 1.3583 39 EXF . 2883 0. 8591 1.1474 58
AXC 0.3929 0.9427 1.3356 40 EXG . 3048 0.7914 1.0962 60
AXD 0.4682 1. 0000 1. 4682 21 FXA . 4848 1.0000 1. 4848 17
AXE 0. 2864 1. 0000 1. 2864 44 FXB L3729 1. 0000 1.3729 36
AXF 0.4508 1. 0000 1.4508 26 FXC L4797 1. 0000 1.4797 19
AXG 0.2152 1. 0000 1.2152 49 FXD . 5348 1. 0000 1.5348 5
BXA 0.2405 0.9554 1.1959 51 FXE . 4859 0.9584 1.4443 28

B 0.4144 0. 6885 1.1029 59 F L3784 0.7736 1.1520 56
BXC 0.4529 0.9671 1.4200 31 FXG . 4533 1. 0000 1.4533 25
BXD 0.5095 0.9802 1.4897 15 GXA . 2067 1. 0000 1.2067 50
BXE 0.3026 0.9598 1.2624 46 GXB L2135 0.7109 0.9244 62
BXF 0. 1870 1. 0000 1. 1870 53 GXC . 2455 0. 7875 1. 0330 61
BXG 0.2185 0.9530 1.1715 54 GXD . 2964 0. 8945 1.1909 52
CXA 0.5134 0. 9546 1. 4680 22 GXE . 3801 0. 8387 1.2188 48
CXB 0.4073 0.9522 1.3595 37 GXF . 5242 1. 0000 1.5242 6

C 0.6003 0.9037 1.5040 10 G . 5210 0.6329 1.1539 55
CXD 0.4899 1. 0000 1.4899 13 HXA L4287 0.9056 1.3343 41
CXE 0.5934 0.9752 1.5686 4 HXB L4714 0. 7844 1.2558 47
CXF 0.5222 1.0000 1.5222 7 HXC . 4838 1.0000 1. 4838 18
CXG 0.1078 0. 8000 0.9078 63 HXD . 4885 1. 0000 1. 4885 16
DXA 0.5061 1. 0000 1.5061 9 HXE L3117 1. 0000 1.3117 43
DXB 0.5631 0.9409 1.5040 11 HXF . 4396 0.9748 1.4144 33
DXC 0.6245 1. 0000 1.6245 3 HXG L3594 1. 0000 1. 3594 38

D 0.7426 1. 0000 1.7426 1 IXA L4254 1. 0000 1.4254 29
DXE 0.5027 1. 0000 1.5027 12 IXB L4159 1. 0000 1.4159 32
DXF 0.4899 1. 0000 1.4899 14 IXC L2734 1. 0000 1.2734 45
DXG 0.5506 0.9088 1. 4594 23 IXD . 4500 1. 0000 1. 4500 27
EXA 0.3779 1. 0000 1.3779 35 IXE . 4590 1. 0000 1.4590 24
EXB 0.4228 1. 0000 1.4228 30 IXF . 6419 1. 0000 1.6419 2
EXC 0.5120 0.9656 1.4776 20 IXG . 3848 1. 0000 1.3848 34
EXD 0.5078 1. 0000 1.5078 8

5
Table 5 Rank and evaluation of overwintering cryotolerance of cotton materials based on cluster analysis
0

Rank Evaluation Materials Sum. Raiif)

1 CT CXD,DXF HXD,FXA HXC,FXC,EXD,DXA,DXE,GXF,CX 23 36.51

F.FXD,EXC,CXA.BXD.,FXE,DXB.DXG,C,IXF,DXC,CXE.D
1 MC CXB.AXBAXC.HXA.E.EXA FXB.IXG.HXG,AXF.IXD.F 19 30.16
XG,AXD,IXE.IXA EXB,IXB.BXC,HXF
m MS AXE. IXC.HXE.BXE.BXA.BXG,AXG.GXA .BXF 9 14. 29
v CS FA.HXB.G.B.GXD,EXF.GXE.EXG,GXC,GXB,CXG 12 19. 05

: CT:cryotolerant; MC:middle cryotolerant; MS:middle cryosensitive; CS:cryosensitive.
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Table 7 Comparisons on the overwintering survival of female parents and their hybrids

F,
Ttem M, M, M, M, M M M M, M,
Mean 0.9838 0.9693 0.9470 0.9750 0.9360 0.9931 0.8719 0.9521 1. 0000
F, (M) —X 0.2253 0. 2808 0.0433 -0. 0250 0.0107 0.2195 0. 2390 — —
:F]<M,\'> FI(M\) X o

Note: F, (My)means all hybrids of female parent X and F, (M) represents mean index of overwintering survival of F; (My).
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