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Identification for the Thermotolerance of
Different Germplasm in Cotton
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Abstract; With global climate been warming, heat stress has became a main factor influencing cotton product
around the world. In cotton growing areas of China,especially in Yangize River valley,unexpected periodic extreme
high temperature usually occurred in the period of full florescence and boll setting,and this resulted in higher bud
and boll abscission rates and lower lint yields. Hence, screening of heat resistant cotton germplasm is extremely ur-
gent. In this study,we planted 200 different thermotolerance cotton germplasms in Tulufan of Xinjiang province loca-
ted in west of china. We investigated the bud and boll abscission rates, pollen vitality , leaf wilting, pollen morpholo-
gy, infertility seed rates and so on. And then 29 germplasms with different heat tolerance were growed in Anyang of
Henan. The pollen germination rate in vitro at 30 °C ,35 C ,40 °C ,45 °C ,and 50 “C were investigated respectively.
There were significant differences in field index and pollen germination rate among different thermotolerance cotton
germplasms. Meanwhile there were different correlation in the ten identify index. Based on the pollen germination
rate in vitro and the field index of heat tolerance,29 germplasms were fell into four types including heat tolerance
line , moderately heat tolerance line , heat suseptible line,,and moderately susceptible line. And the field identification
indexes for the thermotolerance were confirmed.
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Table 1 The plant materials, charaters,and their origins
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Table 2  Comprehensive evaluation of the characters with high temperature-resistance in different cotton cultivars in
the fields

i BT 44 B Jid 7% 2 (% ) NET (%) AW 1 (% ) B R
Materials Abscission rate Infertility seed rate Pollen vitality Pollen morphology  Situation of leaf wilting
HFL 45 OnlL 4.94 +0.88jkIJ 91.43 £0. 17aA 0 5.31 +0.71ij1J
FJA OnlL 5.04 +0.50kIJ 91.87 +2. 14 aA 0 1.68 £0.25jk]
Arcot-1 0.53 +0.52nL 5.25 + 1. 16jkHIJ 85.65 +13.08abcdABC 0 2.18 £0.16jkIJ
W HAR 1.78 +1.35nKL 8.30 +0.83hiFGHI 89.46 +10.59abAB 0 51.99 +2.90aA
T L KA 2.60 = 1.09mnKL 1.86 +0.75klJ 86.76 +12.07abcABC 0 2.60 =0.32jkIJ
ST T AR 3.19 +1.65mnKL 2.59 +0.321) 74.73 +4.26defgBCDEFG 0 27.28 +2.86¢fEF
AR T 36 3.50 +0.84mnKL  11.23 £1.02efgEF 66.38 +0.45efghEFGHI 0 23.01 +2.41gG
HAET 15 3.91 0. 55mnK 10.25 +2. 47efghEFG 46.39 £5.78ImJK 0 6.25 £1.11il
8 mE KAk 6.19 0. 68ImKL 6.70 = 1. 78ijGHI 83.31 £9.92abcdABCD 0 26.32 = 1. 76fEFG
Erhii 971 9.33+0.91klJ 12.96 +2.08deCDE 57.42 3. 11ijkIHIJ 0 2.56 +0.39jkIJ
WG R 10. 14 +1.56kIJ 10.09 + 1.25fghEFG 69.52 +2.80efghDEFGHI 0 45.57 +2.95bc¢BC
TALE BB £ FERS 10.57 +1.28Kk1) 2.82 +0.33klJ 75.56 +1.23cdefgBCDEF 0 12.11 +2.73hH
1 7124 Hai 7124 10.71 +1.31k1J 9.18 +0.45{ghiFG 75.93 +5.75cdefgABCDEF 0 11.21 + 1. 18hH
ACALA1517-70 14.92 +0.51jl 22.58 +2.61aA 54.27 +4.25jklIJ 1 23.12 +3.05¢FG
KB R 26.53 +3.09iH 16.14 +3.24¢BC 86.61 = 1.08abcABC 0 1.52 £0.08kJ
LAPAR45 28.62 +1.50hiGH 8.77 +1.24ghiFGH 59.2 +12. 62hijkGHIJ 0 1.61 +0.15kJ
B 2067 31.06 £1.74ghFGH  15.60 +1.05¢dC 79.38 +3.40bcdeABCDEF 0 1.15 +0.13kJ
il PL9321 31.19 £1.65ghFGH  11.14 = 1.33efgEF 47.88 +2. 66klmJK 0 2.51 0. 155k1J
3] 96273 32.73 £2.33fgEFG 8.54 =0. 56hijFGHI 56.36 = 1.73ijkllJ 0 2.58 +0.35jklJ
HG-BR-8 34.69 + 1. 11{gEF 19.29 +1.99bAB 65.07 +10.21ghijFGHI 1 42.65 +2.62¢C
CS-85 35.44 +3. 06EF 10.94 + 1. 45efghEF 75.92 +0. 5cdefgABCDEF 0 2.21 +0. 18jklJ
Wi e K Y192 36.64 +0.66{DE 15.14 +3.44cdCD 81.33 =+ 15. 84abcdABCDE 0 47.60 +5.03bB
MCU-5 41.67 +3.22eCD 22.80 +2.24aA 72.61 +5.00efgCDEFGH 1 30.16 £0. 14deDE
LINEF 42.08 +2.28eC 11.82 +2.93efDEF 54.1 +0.40jkl1J 0 1.30 £0.09kJ
R 79 46.18 £3.15dC 12.98 +2.40deCDE 77.69 £6. 12¢defABCDEF 0 1.39 £0.18kJ
DUIR ik 54.44 £2.67¢B 19.49 £1.25bAB 74.64 +1.75defgBCDEFG 1 25.13 +4.06fgFG
Bk g8 7 60.34 £3.99aA 19.53 +2.45bAB 46.1 +8.30ImJK 0 2.20 +0.17jkIJ
15548 55 61.56 +8.93aA 16.52 +0.73¢BC 46.25 £6.92ImJK 1 32.16 +1.13dD
i3 E40 66.23 £4.27aA 10.47 £0.99efghEF 81.57 £0.71abcdABCDE 1 1.87 £0.31jkJ

WG FEEFRIR 0.05 K28 5 WM, KRG FREROR 0.01 kP22 57 31k, T 1A

The small letter stands for significant difference at 0. 05 level,the capital letter means signigicant difference at 0.01 level. The same as below
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Table 3 The Pollen germination percentage of different cotton germplasm resourses cultured in different temperature in vitro

(%)

s 24 B LA B & K Pollengermination rate

Materials 30C 35C 40°C 45°C 50C
A HE 79 48.72 +7.05jkIHIJ 42.35 +4.081JK 23.18 £2. 191N 0eD 0c¢C
CS-85 48.31 + 3. 43jikIHIJ 36.94 +3.37mK 29.79 +3.02ijkIJKLNM 0eD 0cC
LAPAR 45 44.89 £3.981) 47.61 +2.09jklLJ 35.19 +5.01ghiGHIJKL 0eD 0cC
MCU-5 57.65 +4. 12fghi 50.19 2. 66ijkGHI 28.73 +2.46jkIJKLMN 0eD 0cC
B 2067 52.56 +1.59ijkIGHIJ 49.83 +3.59jkGHI 33.14 £0.97hijGHIJKL 0eD 0cC
4 E40 56.08 + 1. 16ghijkFGHIJ 46. 81 2. 10klIJ 36.96 £4.08ghGHI 0eD 0cC
3 7124 55.88 +2.93ghijkFGHIJ 50.00 +3.94ijkGHI 33.34 £0.97hijGHIJKL 0eD 0cC
18240 55 53.68 0. 30hijkIGHIJ 57.86 £2.73efBCDEF  28.05 +1.54jkIKLMN 0eD 0cC
30 96273 58.06 = 4. 88fghi 46.23 +3.05klIJ 36.67 £4.41ghGHIJ 0eD 0cC
LINEF 59.44 +0.96fghiEFGH 48.72 +4.00jkHIJ 33.40 3. 17hijGHIJKL 0eD 0cC
HG-BR-8 56.79 = 6.05ghijFGHI 48.72 +2.22jkHIJ 37.81 £1.58ghFGH 0eD 0cC
ACALA1517-70 47.41 £2.05Kk11J 56.69 +0.77fgCDEFG  40.25 +1.75fgEFG 0eD 0cC
R K 48 7 58.56 = 4. 13fghi 48.12 +4.355k1J 35.98 +4.16ghGHIJK 0eD 0cC
VLR 3T 51.28 +14.65ijkIGHIJ 63.11 £3.09cdeBC 27.62 +1.83jkILMN 3.2 +£0.70dCD 0cC
HRE 1S 51.56 7. 8ijkIGHIJ 62.17 £8.12cdeBCD 31.81 3. 41hijHIJKLM 0eD 0cC
FrhfE 971 65.93 =3.72defCDEF 47.91 +1.82jkIJ 33.54 +5.69hijGHIJKL 0eD 0cC
Wik Y192 56.20 = 3.75ghijkFGHIJ 59.62 £1.70cdefBCD  32.14 £2.58hijHIJKLM 0eD 0cC
MRS 62.32 +2.08efghDEFG 52.39 +2.09ghijEFGHI  35.15 +7.23ghiGHIJKL 0eD 0cC
feA N 72.68 £12.07bedABCD 50.96 £0.85hijkFGHI ~ 24.38 +1.93kIMN 5.3 +1.04cdC 0c¢C
Arcot-1 75.62 +3.23abcABC 52.35 +2.54ghijEFGHI  35.95 +3.52ghGHIJK 4 +0.5lcdC 0cC
WALVESEHEE £ FERE 62,71 £2.90efgDEFG 55.72 £4.20fghDEFGH  52.02 +2.32c¢dBCD 0eD 0c¢C
PN I=FR 62.54 +7.00efgDEFG 63.43 +3.34cdBC 47.94 +4.70cdeCDE 0eD 0cC
rhAR T 36 68.91 +10.44cdeBCDE 55.25 +6.07fghiDEFGH 58.35 £7.21bB 0eD 0cC
rf i {E PL9321 66.30 +1.56defCDEF 64.07 +2.41¢B 45.19 +2.77efDEF 10 £0.79bB 0cC
HHAR 73.61 =1.88abcdABCD 58.19 +1.88defBCDE  53.81 +5.18bcBC 6.2 +0.84cC 0cC
SRRV AR 81.83 £3.18aA 62.26 +0.22cdeBCD 46.67 +1.80deCDE 11.20 +1.25bB 0cC
[ERISE i 81.35 +2.98abA 74.88 £2.10abA 59.64 £3.03bAB 10.92 +4.57bB 1.21 20.18¢C
HFL 45 80.29 +1.49abAB 71.82 £1.58bA 58.65 £3.32bB 17.40 £3.49aA 8.28 +0.25aA
FJA 73.81 £2.06abcdABCD 78.70 +0.47a 60.11 £2.25aA 15.79 £0.87aA 5.85+1.61bB
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Fig.1 Different materials pollen

germination under 40 °C in vitro
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Table 4 Correlation analysis of various characters in different cotton germplasm resources

ek it % ANpFR WREERE ERES ks LW B & % Pollengermination rate
Abscission Infertility Situation of Pollen Pollen
Characters . L 30 C 35 C 40 C 45 C 50C
rate seed rate leaf wilting morphology vitality
i V% R 1.00 0.53™ -0.19 0.40" -0.07 -0.64" -0.43" -0.56" -0.48" -0.38"
RNZpF3 1.00 -0.03 0.72* -0.03 -0.33 -0.08 -0.24 -0.21 -0.23
MR EE MR 1.00 0.19 0.21 0.16 0.13 0.21 0.00 0.01
I 1.00 -0.12 -0.36 -0.02 -0.28 -0.22 -0.15
Vid Rl 1.00 0.07 -0.11 -0.03 -0.03 0.14
R &R (30 C) 1.00 0.58 ™ 0.66" 0.77™ 0.55™
R &R (35 C) 1.00 0.70"" 0.78"  0.69™
WM & F (40 C) 1.00 0.687 0.65™
TEBY B R (45 °C) 1.00 0.78
BRI R % (50 C) 1.00

s g3 TR A R 43 31 35 Bt 25 (0. 01) B2 3K F- (0. 05)

#% , % indicate the significance relative at P =0.01,P =0.05 level, respectively

150 °C R IR Sk s T ) RS B0 A i A
MIAE R N BB &, B OKE 3 3 A Fe b HERR . B fm
R R AT R EHIELS 35 C BRI
Byl 2 A 40 °C B 1A B IR 4L B ] K AKX 5 B BR
X 29 3 Bl BT AT E TS, HIRERII(RS)HE
U E Ry M4 2 E Aoy (PCL A PC2) B8 57 1Y
82.67% , HEfE ST WA [RIRR AL RN BT 13 5 AR i 24
RIBIE B

R 32 B A3 43 A BT LA 29 473 45 6 Ff 5 9% IR 4
4 (B 2) (1) T i AL v 4 955 3] b v 4t B
JE S PEAR AR T 36 R BUAR E L 45 (R SR R R
AE PRI Vb AR A FIA S (1) B g il Y, 60 4
ACALA1517-70  th i fi PLO321 A i K45 il g K

x5 EHHSAWURBMERNEENETR
Table 5 Eigenvectors PC1,PC2,and PC3 of principle com-
ponents analysis for given parameters and the

variation accounted for by each eigenvector

b\ g =
% A2 53 R (1)

Principal component feature vector
Parameter

PC1 PC2 pPC3

I % % Abscission rate 0.51 -0.01 0.81
W N 0.46 0.45 0.45
Infertility seed rate
R85 B R R -0.36 0.60 0.26
Pollen germination rate(35 °C )
R B &R -0.45 0.44 0.23
Pollen germination rate (40 °C)
KL Pollen morphology 0.43 0.49 -0.47

A5 52 43 H Variation percentage 55.51 27.16 7.47
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