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Abstract : In order to explore the effects of
Y #5 H #7:2023-01-30 exogenous 2, 4-epibrassinolide ( EBR) on potato root
E&UE  [HR A RR AR IH (32260455 32060441 ,32201810) 5 morphology, physiological characteristics and soil enzyme

E Z AL M B AR R R I H (CARS-09-P14) 5 Hl &
H SRR 2410 H (22JRSRA858 . 23JRRA1339)

EEB T2 B(1998-) , 5, Holais A, il HaFgs A, 2 A=
BRSEAR NS 5 B A W2 AR, (Tel) 152941270845 ( E-
mail) 210309783@ qq.com were set up. After addition, exogenous EBR was sprayed

BIRAEE . 6705, (Tel) 13893135572 ; ( E-mail ) qinsh@ gsau.edu.cn with 0.25 pmol/L (T1), 0.50 pmol/L (T2), 1.00

activities under alkaline salt stress, a pot experiment was
carried out with potato “Atlantic” as the test material, and

no NaHCO,(CK) and adding 300 mmol/L. NaHCO,( TO)
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pmol/L (T3), 2.00 wmol/L (T4), a total of six treatments. The results showed that 300 mmol/T. NaHCO,(TO) stress in-
hibited the growth, development and physiological characteristics of potato roots, and soil enzyme activities. Exogenous
EBR at different concentrations could alleviate the stress of NaHCO, on potatoes. Compared with TO treatment, root diame-
ter, root surface area, root volume, root tip number, root vigor and root dry weight of T1 treatment—T4 treatment were im-
proved. Root relative electrical conductivity, malondialdehyde (MDA) content, hydrogen peroxide content and superoxide
anion content decreased during the whole growth period. Proline ( Pro) content, superoxide dismutase (SOD), catalase
(CAT) , peroxidase ( POD) , urease, sucrase, alkaline phosphatase and dehydrogenase activities were enhanced. Based on
the principal component analysis of 19 indexes, the ability of exogenous EBR to alleviate potato alkaline salt stress from
high to low was T3>T2>T4>T1> T0. Therefore, 1.00 pwmol/L exogenous EBR could better improve the growth of potato

roots, enhance the stability of biofilm, and improve the activities of antioxidant enzymes and soil enzymes under salt-alkali

stress, so as to alleviate the salt-alkali stress.
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Table 1 Experimental design

o O ot

CK 0 0

TO 300 0

T1 300 0.25

T2 300 0.50
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£2 HME2,4-FKHEZEMAS(EBR) X NaHCO, il T B Z 1R R ISR
Table 2 Effects of exogenous 2,4-epibrassinolide (EBR) on root morphological indexes of potato under NaHCO; stress

HEFW Jb B K (dm) AL (mm) HAEF (em?) HRFH(em?) HRAREL(A)
i CK 177.24+2.22b 0.89+0.05a 14.16%1.04a 474.61+25.32a 11 055.33+84.20a
TO 133.72+8.64d 0.38+0.01d 2.88+0.10d 184.03+3.50¢ 5 172.67+149.60c
Tl 152.78+2.07¢ 0.45£0.01¢ 4.47+0.05¢ 215.26+0.59¢ 6 336.00+142.00bc
T2 153.7122.27¢ 0.53+0.01b 7.68+0.26b 298.30+4.96b 6 744.33+38.26h
T3 195.96+4.79 0.51+0bc 8.20+0.47h 320.47£0.62b 6 931.00+118.09h
T4 142.38+1.63cd 0.47+0.01bc 5.010.11¢ 211.24+1.97¢ 6 141.67+25.40bc
B2 i CK 203.87+4.13b 1.07+0.07a 16.78+0.59a 495.38+21.94a 13 932.67+847.96a
TO 154.24+5.01e 0.42+0.02¢ 3.74+0.31f 209.43+14.28d 6 080.00+67.16¢
T1 166.58+3.98d 0.61+0.02b 5.46+0.25¢ 250.60+5.53¢ 7 850.00£102.16h
T2 181.34x2.47¢ 0.72+0.02b 7.88+0.18c¢ 331.61+9.86b 8 168.00+102.55h
T3 216.70£3.71a 0.67+0.02b 8.95+0.11b 362.30+8.53b 8 536.67+76.93b
T4 163.25+2.24de 0.62+0.02b 6.56+0.23d 252.16£6.71c 7 714.67£91.60b
P EN vl CK 211.45+2.61a 1.18+0.03a 17.75+0.41a 516.39+8.81a 15 244.33+296.18a
TO 159.24+5.50d 0.49+0.02¢ 4.34+0.27f 230.06+3.01e 7 079.33+31.38d
T1 179.86+0.67¢ 0.54+0.10de 5.810.12¢ 267.39+11.09d 8 613.67+192.60c
T2 192.39+3.84b 0.80+0.02b 8.25+0.12¢ 344.97+13.27¢ 9 535.67+229.24h
T3 219.02£2.27a 0.74+0.02bc 9.19+0.18b 376.07+5.98b 9 882.00+64.81b
T4 173.07+2.90¢ 0.64+0.02cd 6.960.12d 257.96+8.37d 8 655.33+142.39¢
P22 i CK 218.90+4.65a 1.19+0.01a 17.90+0.11a 543.41+19.08a 15 617.00+55.41a
TO 164.81+2.52d 0.51£0.01e 4.39+0.08e 239.52+5.05d 7 161.67+204.19d
T1 183.08+1.33¢ 0.57+0.01d 6.67+0.26d 277.31+6.00c 8 693.67+31.87c¢
T2 205.46+5.03b 0.83+0.02b 8.45+0.05¢ 360.29+13.64bh 9 711.67+82.85b
T3 225.97+3.27a 0.75+0.02¢ 9.60+0.22h 385.54+9.81b 9 929.00+125.23b
T4 178.23%2.97¢ 0.66+0.01d 7.05+0.03d 261.34+4.26¢ 8 740.00+103.03¢
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Fig.1 Effects of 2,4-epibrassinolide (EBR) on root activity (A) and root dry weight (B) of potato under NaHCO; stress
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Fig.2 Effects of different concentrations of 2,4-epibrassinolide ( EBR) on proline content, relative electrical conductivity and malondialde-

hyde content of potato roots under alkaline salt stress
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Fig.3 Effects of different concentrations of 2 ,4-epibrassinolide ( EBR) on hydrogen peroxide content and superoxide anion content in pota-

to roots under alkaline salt stress
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Fig.4 Effects of different concentrations of 2,4-epibrassinolide ( EBR) on antioxidant enzyme activity in potato roots under alkaline salt

stress
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Fig.5 Effects of different concentrations of 2,4-epibrassinolide (EBR) on soil enzyme activities of potato under alkaline salt stres
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XA EBR AbFE T H 8 AR R M 31
19 MEPRIFAT F I3, SRBURFIEME > 1 19 3 A4~
FRLST, Hr 22 5Tk R 40 58 59. 48% 31, 11% I
6.67% , Rt 77 2 STER IR E] 97. 26% , 15 & 43 AT 2
Ko LERTH(F) HEAF RO 15 5 5 M N 51 kR
Fe LG A, B F= Z,%0.594 8+ Z,% 0. 311 1+ Z,x
0.066 7, Hi#&3 Al %0, /MR EBR Ab B Xt fid 4 £5 iy
T BT B A FE AR RN KN R IR . T3 >
T2>T4>T1>T0,
£3 BERHNBHRGEBES

Table 3 Each principal component score and comprehensive score

LR

Qb PR Z Z, 7y Hey
(F)
TO -1.354 81 -1.03659 0.496 42 -1.095 21
T1 -0.477 27 0.069 57 -0.310 90 -0.282 97

T2 0.386 13 0.735 77 —1.443 44

T3 0.58524 1.101 65 1.57505

5

4
0.362 29 2
0.795 88 1
3

T4 -0.588 14  0.510 02 -0.303 99 -0.211 43

CK.TO.T1. T2, 13.T4 WE 1, Z, Z, Z; /Y BIFRE— B =
FA 5T

3 0

AR I 7, 5 300 mmol/L NaHCO, (T0) 5
CK HH L, SR AR R TG ) TR MR R A K2 B
AP ARG M T B, AT o 5 i
BT AR T R B T A B 1
T MERRA, AR 22 % 35 0 1 MR A A A A 22 B PR, 3
51 25T 45 FAR AT, a0 a6 4 25 4 40 e e I
%, AN B P A | 7 A SR A I B I 5 e B
MR = AT F AR, A I A R 33K
MR EFREZ %, WS EYWEREE
A TEE R Y W2 B0 R 0 S AR AT, (2
SRR AR 25 B A S 1 S B aEm TR
HREAR, TR &2 B, 24 NaHCO, 3k £ 4 300
mmol/ LA Sy figi P 45 75 Jhip a6 , 5 2 1R 7 2 S 4B A
FEULHR BN W2 REAL, X S 5l NN E R R BUR
PRBEG P S8 B VR ) & AR A A — 3

MR YIRS 7% UK M BB, 5%
WP, Y A AR RIE S (AR
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