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Effect of Exogenous Compound Pairing on Physiological Characteristics of
Pakchoi under Low Temperature Stress
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Abstract: In order to investigate the effects of three exogenous substances including humic acid, trehalose, and Bacillus
aryabhattai MB35-5 compound paring on the low temperature resistance of pakchoi, in this study, pakchoi was used as the
experimental material. One room temperature treatment(T1) was set as the control, and three 4 °C low temperature treatments
were applied for root irrigation with clean water(T2), humic acid+trehalose(T3), humic acid+ Bacillus Aryabhattai MB35-5
(T4) to study the effects of different exogenous substance compound paring on the osmotic regulatory substances, biomass,
antioxidant enzyme activity, and malondialdehyde content of pakchoi under low temperature stress. The results showed that
compared with T1, the biomass and chlorophyll content of pakchoi treated with T2 were significantly reduced, while the osmotic
regulatory substances, relative conductivity, antioxidant enzyme activity, and malondialdehyde content were significantly
increased. Compared with T2, the plant height, leaf area, fresh weight of aboveground, fresh weight of underground, soluble
sugar, soluble protein, proline, chlorophyll content, and POD, SOD, and CAT activities of T3 and T4 treatments were
increased significantly in pakchoi. The root and leaf electrical conductivity, and malondialdehyde content of T3 and T4
treatments were reduced significantly in pakchoi. In summary, the combination of two exogenous substances could improve the
low temperature resistance of pakchoi seedlings. Among them, humic Acid+trehalose significantly increased the biomass,
chlorophyll content, and peroxidase activity of pakchoi, while reduced its relative conductivity and malondialdehyde content.

Humic acid+ Bacillus Aryabhattai MB35-5 played an important role in enhancing cell membrane stability and other aspects.
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Tab.1 Effects of exogenous compound pairing on the biomass of pakchoi under low temperature stress
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Treatment Plant height leaf area Fresh weight of aboveground  Fresh weight of underground
T1(CK) 13.13+0.12a 25.044+1.58a 1.86+0.09a 0.56+0.03a

T2 9.34+0.31b 13.07£0.60c 0.78+0.02¢ 0.32+0.02¢

T3 12.26+0.33a 22.034+1.13ab 1.69+0.84ab 0.494-0.04ab

T4 10.80+0.29a 20.364+0.44h 1.54+0.49b 0.444-0.04b

TE < [ 90 O ] /N 5 B 28 7 AN (] Ak B v £ 78 i 35 4 22 5 (P<<0.05)

Note: Different lowercase letters in the same column indicated significant differences among different treatments(P<<0.05).
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Fig.1 Effects of exogenous compound pairing on osmotic regulatory substances and

chlorophyll content in pakchoi under low temperature stress
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Tab.2 Correlation analysis of various indicators of pakchoi

EES

Element B C D E F G H 1 i\l K L M N
A 1
B 0.965" 1
C 0.945  0.993" 1
D 0.985"  0.993™ 0.973" 1
E 0.932  0.993™ 0.998" 0.971" 1
F -0.197 -0.158 -0.043 -0.237 -0.077 1
G -0.234 -0.236 -0.128 -0.299 -0.169  0.986" 1
H -0.056 -0.057 -0.052 -0.121  0.008 0.981° 0.983" 1
I -0.923 -0.939 -0.892 -0.960" -0.904 0.488  0.551 0.391 1
J -0.960" -1.000" -0.992" -0.991" -0.994" 0.167  0.247 0.069  0.942 1
K -0.236  -0.205 0.092 0.281 -0.127  0.999" 0.992 0.979° 0.529 0.214 1
L 0.019  0.122 0.240 0.024  0.220 0.936  0.870 0.909  0.219 -0.119 0.917 1
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Note: A. plant height; B. leaf area; C. fresh weight of aboveground; D. fresh weight of underground; E. chlorophyll; F. soluble sugars; G.

soluble protein; H. proline; 1. leaf relative conductivity; J. root relative conductivity; K. peroxidase; L. catalase; M. superoxide dismutase; N.

malondialdehyde; * and ** indicated that there was significant correlation at the 0.05 level and extremely significant correlation at the 0.01 level,

respectively.
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