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Abstract: To study the changes of endogenous plant hormone content in Brassica napus L. varieties (strains) with differ-
ent cold resistance under low temperature stress, and to clarify the correlation between their cold resistance and leaf hormone
content, four B. napus L. varieties (strains) with great difference in temperature sensitivity were selected and were treated at 4
C, 0 C for different times, respectively. Then contents of five endogenous hormones in the leaves of the plants were detected,
such as zeatin (ZT), gibberellin A;(GA;), salicylic acid (SA), indole-3-acetic acid (TAA) and abscisic acid (ABA), and
correlation analysis was made with evaluation indexes of cold resistance. The results showed that, compared with the control (24
°C), contents of TAA, ZT and GA, in leaves of B. napus L. decreased significantly after low temperature treatment, and content
of ABA increased by two to three times. The increase amplitude of SA content in different varieties (strains) of B. napus L. was

different. Results of correlation analysis showed that, the cold

oS H 25 :2022-04-20 resistance coefficients of ABA, TAA, GA, and SA contents
HEEWH . HilfRl k2t F R A e 2 5 S = R4 T H were significantly negatively correlated with cold resistance.
(GSCS-2020-71) ; EZ AL = M 3 AR R 35 H (CARS- In conclusion, the endogenous hormone content changes with
12) ; FZ A RBHA 54301 H (31860388 ,31960435) the change of external temperature, and the change (increase
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Table 1 Basic situation of experiment materials
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Table 2 Relative electrolytic conductivity and Logistic equation of leaves of Brassica napus L. under different low temperature treatments

o HEXT L 2 (% ) . JUE R RBORIRE gtk
AR R) R R () ¥
0C -4 -$C -12C -16C (R v
KA 2266 15.62 28.52 84.22 86.49 89.93 Y=100/( 1+2.992 002 1+) 0.87 -4.58 4
K 2288 15.14 28.52 85.86 86.97 91.27 Y=100/( 1+4.536 0e%274 %) 0.87 -5.52 3
gau-24 13.22 15.72 34.84 83.44 91.57 Y=100/( 1+11.051 0> 7) 0.93 -8.12 1
gau-30 17.12 22.72 26.43 85.83 92.42 Y=100/( 1+8.506 0e%275+) 0.86 -7.66 2
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Table 3  Linear relationship between concentration of five plant
hormones and peak area
TR bt £ PE FREU(RY)
7T Y=0.014 7x+12.042 0 0.995 4
GA, Y=0.020 0x+30.801 0 0.993 8
SA Y=0.013 4x+18.537 0 0.993 7
TAA Y=0.021 4x+32.685 0 0.990 6
ABA Y=0.027 4x+33.481 0 0.994 9

x TR Y MR, ZT N EXKE ;A NIREFE;SA IWKkH
R TAA MK F  ABA AMIETR
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Table 4 Content and ratio of endogenous hormones in leaves of Brassica napus L. at 0 °C

b o RS AR (ng/e) PR 77 B L

o () T GA, SA IAA ABA  ABA/IAA ABA/ZT ABA/GA; IAA/GA,

UC 12h Fili2266  17.024437a  155.36:46la 3683+15.0da 3772415658 6552622 0.17 0.38 0.04 024
Fili2288  16.12:0.53a  15193:097a 30.76:40.09a 5028+17.48a  6.16:2.87a 0.1 0.38 0.04 0.33
gau-24 19.22:091a 14118522762 43.03x11.54a 37.90:680a 673533  0.18 0.35 0.05 027
gau-30 2004£39a 1605419540 31.26:13.39a 40.58+9.07a  649xdd6a  0.16 0.32 0.04 0.25

0C1h K266  1235:4%a  69.57+235h 60.70£19.03a 1324:9.18a 17.33+36la 131 1.40 0.25 0.19
Fh 2288 1258+4.31a 7030:601b 42.80£21.90a 1525:640a 15054562 0.99 120 021 0.2
gau-24 1556£394a  87.20£346a 74.80xdd.56a 20.82+ddla  996:178a 033 0.64 0.11 0.34
gau-30 1725+351a  5673:0.56h 68.89+89.23a 1881+7.18a 10374493 055 0.60 0.18 0.33

0°C 12h K226  930+2.10a  13.64:660a 100.60+29.19¢ 6.024290a 22.88+220a  3.80 246 1.68 044
Fh2288  1178+1.17a  18.08£579a 6020x17.17c 831x136a 20.59:3.60a 2.8 175 114 0.46
gau-24 11.04£0.97a  30.55+7.55a 141.65+1836ab 1551+4.32a 29712754 192 2.69 097 0.51
gau-30 1432:2.54a  2898:921a 17530883  1870:9.60a 2631x5.19%a 141 1.84 091 0.65
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Table 5 Content and ratio of endogenous hormones in leaves of Brassica napus L. at 4 °C

. R RFREESE (ng/g) PR & e fE

o (A ) 7T CA, SA TAA ABA  ABA/IAA ABA/ZT ABA/GA, IAA/GA,

UC 120 K266 158485950 207.86:872a 49.63+2124a  4621:596a  685:4.60a  0.15 043 0.03 022

Kl 2288 1878655  162.92:41.44a 3937:37.22a 3806:1206a 7.60£608a 020 0.40 0.05 023

gau-24 19.00+8.35%  198.96:2.85a 36.86:17.30a 52.08:2031a 5.62:231a  O.11 0.30 0.03 0.26

sau-30 212566360 200443121 39.87+858a  5035:30.89a 6.64£228a .13 031 0.03 025

4°C 1Th  KIN266  12.03:3.16a  12625:39.124 52526132 32201553 1482:3.55% 046 123 0.2 026

Fili2288  16.13:1.9a  77.23:25.44a 5240:443la  1986£1523a  6.15:177h 031 038 0.08 0.26

sau-24 156657040 993553640 3733221140 39.58:1748a 891x123ab 023 057 0.09 0.40

gau-30 18414660 100.00:23.150 35.26:1273a 25576981  9.65:2.84ab 038 052 0.0 023

4C 120 K266 1179:520a  4287:12.92b 57.77:17.83a 25971238 1878£387a  0.72 1.59 0.4 0,61

Fifi2288  934x137a  3920:873b 523242567a 2036£325a 14.69xdlla 072 1.57 037 052

sau-24 148257762 64112496a 7528:7.50a  3687:1025 22.07+45% 060 1.49 034 0.8

gau-30 17.58:7.250  57.67+3.71ab 67.38:1001a  30.76:1348a 23.99:291a 078 136 042 053
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Fig.1 Changes of endogenous hormone content in leaves of Brassica napus L. after continuous low temperature treatment
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Table 6 Cold resistance coefficient of endogenous hormone content and ratio in Brassica napus L. leaves at 0 °C

r AR (AR ) VA GA; SA 1AA ABA ABA/IAA{H  ABA/ZTAH ABA/GA; fH  IAA/GA; fH
Kih 2266 0.547 0.088 1.164 0.160 3.496 21.903 6.396 39.803 1.817
K 2288 0.731 0.119 1.329 0.165 3.340 20.216 4.571 28.073 1.389
gau-24 0.575 0.216 2.043 0.409 4.415 10.785 7.683 20.403 1.892
gau-30 0.715 0.181 1.690 0.461 4.055 8.800 5.673 22.459 2.552

2T HEARFE ;GA; HIREH ;SA KB TAA A K ABA B IR .

R7 4 CHERSHRMHAPANRNZSERLENTHERY

Table 7 Cold resistance coefficient of endogenous hormone content and ratio in Brassica napus L. leaves at 4 °C
A (HR) VA GA, SA IAA ABA ABA/IAAME  ABA/ZTAH ABA/GA; i IAA/GA; fH
Kl 2266 0.744 0.206 2.731 0.562 2.740 4.874 3.681 13.283 2.725
K 2288 0.497 0.241 1.957 0.535 1.932 3.611 3.885 8.030 2.224
gau-24 0.780 0.322 3.292 0.708 3.926 5.546 5.034 12.185 2.197
gau-30 0.827 0.288 5.608 0.611 3.614 5.917 4.370 12.562 2.123
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FE B A AR SR H i 2 2 IS e I 5
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i JAA T ABA % ABA/IAA {H ABA/GA{H
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(TR FE 2B, 4 CAFE 12 h )5, 5 B0 B 5
e BB M IRV GA, S ABA/ ZT {811t
FEZB,GA, 160 °C M 4 CAFIJE 12 h J5 523
FETRIEN B EAE (£ 8) .

Table 8 Correlation between cold resistance coefficient of five endogenous hormones and semi-lethal temperature (LT, )

b VA GA, SA IAA ABA ABA/IAAME  ABA/ZT{H ABA/GA,{  IAA/GA, (i
0°C 12h -0.149 -0.991 ** -0.964* -0.947* -0.920* 0.965" -0.452 0.938* -0.575
4°C12h -0.525 -0.985 " -0.636 -0.839 -0.823 -0.689 -0.935*  -0.193 0.795

K H Pearson M REGTE, ** REAE 0.01 AKE P B EH S, fUEAE 0.05 KFEFREMIE, ZT HEKE;CA, iR E;SA HKHE;

TAA NAERKER ABA ISR
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