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Effects of 6-BA pretreatment on physiological characteristics of
Mengyuan Cerasus humilis under drought stress
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Abstract: [Objective] This paper explored effects of exogenous cytokinin 6-BA pretreatment on physi-
ological characteristics of Mengyuan Cerasus humilis under drought stress. [Method] Mengyuan Cerasus
humilis was planted in pot and seedlings were treated with drought stress by water cut-off method after 6-

BA pretreatments at four suitable concentrations. Relative water content (RWC), water saturation deficit
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(WSD), chlorophyll a, chlorophyll b, carotenoid, net photosynthetic rate ( P,) and photosynthetic index
(PI,ps) sproline (Pro) and soluble protein (SP) contents,superoxide dismutase SOD, peroxidase POD and
catalase CAT) activities as well as malondialdehyde (MDA) content were measured. Then the effects of
6-BA pretreatment on water status,photosynthetic pigment, photosynthetic activity,osmotic regulators,an-
tioxidant system,cell injury and drought resistance were studied. [Result] The pretreatment of 200 mg/L
6-BA was the best in improving comprehensive drought resistance of plants when water was cut off for 5
days,causing 32. 2% reduction in WSD,37. 9% and 49. 5% increases in P, and Plxss,64. 0% increase in
Pro,and 26. 6% and 54. 3% increase in activities of POD and CAT,respectively. When water was cut off
for 10 days,100 mg/L 6-BA pretreatment was the best with 62. 6% reduction in WSD,50. 0% increase in
Car/Chl a+b,34. 7% decrease in MDA ,and 116. 8% and 32. 2% increases in activities of POD and CAT,
respectively. When water was cut off for 15 days, 100 mg/L 6-BA pretreatment was the best with 30. 4%
reduction in WSD,38.7% ,64.6%,42. 8% ,24.4% ,84.0% and 22.4% increases in Chl a,Chl b,Chl a+b,
Car, P, and Plaps»29.5% decrease in MDA, 43. 6% and 47. 1% increases in SP and Pro,and 460. 3% in-
creases in activities of POD, respectively. When water was cut off for 20 days,150 mg/L 6-BA pretreatment
was the best,causing 5. 7% increase in Car/Chl a+b,35. 7% decrease in MDA ,and 119. 0% and 27. 6% in-
creases in activities of POD and CAT, respectively. [Conclusion) The effects of 6-BA pretreatment on
physiological characteristics of Mengyuan Cerasus humilis under drought stress were influenced by drought
stress level and 6-BA concentration. Spraying 6-BA at suitable concentration on leaves can alleviate the
damage caused drought stress and improve its comprehensive drought resistance.
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Fig.1 Effects of 6-BA pretreatment on leaf water status of Mengyuan Cerasus humilis under drought stress
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Table 1 Effects of 6-BA pretreatment on photosynthetic pigment of Mengyuan Cerasus humilis under drought stress

ngi[fiﬁ 6’1;’2 f. f{f?/ Chla/ Chl b/ Chlatb/ Car/ Chlalh Car/Chl ot
drought Concentration of 6-BA (mg g™ (mg+g™h (mg g™ (mg g™

0 6.12+0.24 a 1.3240.08 a 7.44+0.32 a 1.7740.06 a 4.6440.11b 0.2440.01d
50 5.947+0.22 a 1.3840.04 a 7.31£0.23 a 1.7140.08 a 4.3240.17 ¢ 0.2340.01d
Ty 100 4,73+0.22 b 1.144+0.01 b 5.87+0.23 bec 1.4540.12 bc 4.1740.15 ¢ 0.25+0.01 ¢
150 4.06+0.10 ¢ 0.96+0.03 ¢ 5.0240.13 ¢ 1.34+0.03 ¢ 4.25+0.05 ¢ 0.2740.01 a
200 4,88+0.02 b 0.9940.03 ¢ 5.87+0.05b 1.51+0.03 b 4.9240.11 a 0.26+0.01b
0 5.48+0.21 a 0.9440.06 b 6.42+0.28 a 1.654+0.13a 5.83%0.25b 0.26+0.02 b
50 3.63£0.07 ¢ 0.744£0.02d 4,36+0.09 b 1.6940.06 a 4.9240.07 ¢ 0.3940.02 a
T 100 3.9240.06 ¢ 0.8740.04 ¢ 4.78+£0.10 b 1.75+0.26 a 4.53+0.17d 0.3740.04 a
150 4.92+0.28 b 1.314+0.16 a 6.22+0.34 a 1.654+0.20a 3.80%0.53 e 0.26+0.02 b
200 5.47+0.21 a 0.8840.04 ¢ 6.35+0.25 a 1.764+0.16 a 6.214+0.11 a 0.28+0.04 b
0 4.39£0.12b  0.8240.04 b 5.214+0.16 b 1.35%£0.05b 5.3540.07a  0.2640.01 ¢
50 2.64+0.09 e 0.5840.02 d 3.21+0.11 e 0.90+0.09d 4.58+0.02d 0.2840.01b
T, 100 6.097+0.19 a 1.3540.04 a 7.447+0.23 a 1.684+0.08a 4.5240.02d 0.2340.01d
150 3.14+0.07 d 0.6140.01d 3.75+0.08d 1.124+0.04 ¢ 5.14+0.11 Db 0.30£0.01 a
200 3.37£0.08 ¢ 0.70£0.03 ¢ 4.07£0.11 ¢ 1.0840.21 c¢d 4.8140.07 ¢ 0.2740.02 be
0 3.41+0.08 a 0.73740.03 ab 4,13+0.10 a 1.164+0.04 a 4.70+0.12 a 0.28+0.01b
50 2.83+0.06 b 0.71740.03 ab 3.547+0.09 be 1.074+0.05a 3.9940.09 c 0.30+0.01 a
Ts 100 2.88+0.06 b 0.6740.03 b 3.55+0.08 bc 0.894+0.04 b 4.324+0.12 b 0.25+0.01 ¢
150 2.90£0.09b  0.7740.04 a 3.67+£0.13b  1.084+0.11a 3.79£0.15¢  0.3040.01 a
200 2.82+0.06 b 0.5940.02 ¢ 3.42+0.07 ¢ 0.93+0.09b 4.76+0.08 a 0.2740.01 b

T« RSB R e A RN 58 R 22 57 8238 (P<C0. 05) .

Note: Different lowercase letters indicate significant difference at P<Z0. 05.
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Fig. 2 Effects of 6-BA pretreatment on photosynthetic capacity of Mengyuan Cerasus humilis under drought stress
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Y, = —0. 351X, +0. 346X, +0. 316 X; —0. 030X, — 0. 347X; — 0. 290X, + 0. 331X; — 0. 347X, +

0.246X,+0.224X,,+0.333X,,;

Y,=—0. 078X, —0. 073X, — 0. 238X, +0. 616X, +0. 109X; +0. 294X, — 0. 198X; — 0. 117X; +

0.401X,+0.479X,,+0.102X,, .
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Table 2 Eigenvectors of principal components of Mengyuan Cerasus humilis

HHE{A Eigenvector

K3 - A,
- 2) e, MDA A A , s POD
TS mme  TEE wxtp g oA W CCWMEN son gy carmg PO
CI B . g EAgHE o o o i Pk
. Water . P, Plaps Relative . . Activity of  Activity L
. Chlorophyll . MDA Soluble protein Proline . A Activity
saturation conductivity SOD of CAT
deficiency content content content content of POD
CL —0.351 0. 346 0. 316 —0.030 —0. 347 —0.290 0. 331 —0. 347 0. 246 0.224 0.333
Cl, —0.078 —0.073  —0.238 0.616 0.109 0.294 —0.198  —0.117  0.401 0. 479 0.102

F3 FEREZEEININBFLEE. . AHERERTHME
Table 3 Eigenvalues,contribution rates and cumulative
contribution rates of principal components of

Mengyuan Cerasus humilis

0 ik 522 /O
S HEAEA G/ RDSURE/Y
. . . . . Cumulative

CI Eigenvalue Contribution rate .
contribution rate

Cl 7.973 72.483 72.483

Cl, 2.586 23.512 95.995

W B A F2 4 1 D7 22 TR R AE AL L ) 5 R
B2 25 & vt B MM H Y = (72 483Y, +
23.512Y,)/95. 995, FIH Bk AR A 03T
GAPUREME. SRR 4, fE 4 T, 6-BA Tl

S B AN ] S A0 T SR R B 2 25 A P R A —
SEFEREMOSLM , WK 5 dCT,) B, Cy b B9 25 & Ht
AP E K T X R Wik 10 d (T Flik 15 d
(TR, C, F1Cy Ah FHAE B 1 25 A BT 2R M (K
T B8 WK 20 dCT, ) B, 4 A4 BEAE Bk 09 25 A P 5
PEVEAN B3 T B A T U O R R VR Y
6-BA ik HA A F 4b F A T R W38 4404 T SR
BRZAE R B U R 3R o . 256 DL b A B4R A5 Al
F RS 5B T 100 mg/ L 6-BA XJAH bk #E1T
AL A T 52 D BR 2 M iR A AR K 2 T AR
i 360 5% A e s G ) 47

R4 BETERSOWETIMHNEEREELEHNEEHEN

Table 4 Comprehensive drought resistance of different treatments evaluated by principal component

analysis of Mengyuan Cerasus humilis

R 6-BA Wi fit vk 2/ (mg + L1 Y, Y, v e

Stage of drought Concentration of 6-BA Sequence

0 2.84 —0. 44 2.04 2

50 2.16 0. 14 1.67 3

To 100 1. 36 —0.57 0. 89 5

150 1. 66 —0. 44 1.15 4

200 2.90 0. 04 2.20 1

0 1.38 —0.33 0.96 3

50 1.21 —0.13 0. 89 4

T 100 2.17 0. 34 1.72 1

150 1.94 —0. 64 1.31 2

200 0.79 —1.74 0.17 5

0 —0.78 0.72 —0.42 3

50 —2.75 1. 06 —1.82 5

T, 100 2.08 0.55 1.70 1

150 0.19 —0.16 0.11 2

200 —0.99 —0.45 —0. 86 4

0 —3.71 —0.57 —2.94 5

50 —3.13 0.50 —2.24 3

Ts 100 —2.99 0.52 —2.13 2

150 —2.94 0. 40 —2.12 1

200 —3.38 20 —2.26 4
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