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Effect of Simulated Drought Stress on the Physiological
Characteristics of Cerasus cerasoides Leaves

ZHANG Yuwen, LIAN Xingran, ZHAO Yan

(College of Horticulture and Landscape, Yunnan Agricultural University, Kunming 650201, China)

Abstract: [ Purpose] In order to study the adaptability of Cerasus cerasoides under drought
stress. [ Method] Through simulation drought stress by different polyethylene glycol (PEG-8000)
treatments (5%, 10% and 20%), the physiological changes of leaves every 2 days were tested. [ Result ]

The relative conductivity in leaves continued to rise with the increase of PEG content and the prolong-
ation of stress time. The relative conductivity in leaves increased significantly in the severe drought
stress (20%) compared with the other two treatments, with a promotion of 189.21% after 8 days
(P<0.05). The content of malondialdehyde (MDA) also showed an upward trend in all treatments. The
change of MDA in mild drought stress (5%) treatment was relatively slow with an increase of
25.59%, while those in moderate drought stress (10%) and severe drought stress treatments (20%) in-
creased more significantly by 55.78% and 145.25% respectively after 8 days. The content of soluble
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sugar increased under drought stress, and the increase in mild drought stress was the slowest, rising by

31.26% after 8 days, while that in severe drought stress increased by 87.78% after 8 days. The relat-

ive water content (RWC) showed a decrease trend, and in severe drought stress the leaf water content

decreased by 41.62% after 8 days, which was much more significant than the other two treatments.

Correlation analysis showed that the relative conductivity, MDA content and soluble sugar content

were positively correlated, and leaf water content was negatively correlated with conductivity, MDA

and soluble sugar. [ Conclusion ] The physiological changes in the leaves of C. cerassoides indicate

that the drought resistance is poor in seedlings.

Keywords: Cerasus cerassoides (D. Don) Sok.; seeding; PEG-8000; drought stress; leaf; physiologic-

al characteristics

TR Y E A KR F N EEEAEY
Wy, ()i E2E?, fHHE Ak
Ml A= ) K e AR SRR 1 s i E 2 I
T 38 A7 G A TR) R, 7 T R A AT i
BEE R T AL S R, MRS ALK Sl
ARSI, N AR AR AT DL 24K BRI L R
RAEFRA, ERRS AR R

X HEAE [Cerasus cerasoides (D. Don) Kon.]/&
TRl (Rosaceae) P& (Cerasus) WE—1E4ZTT 1R
A, SRt B AL i R AT A6 00 0 B 1Y)
2ot Bt IR, Al AR A B — 5 s g
RN, Ml BT R0 1 AU R el AR Al
X T AR SO E A TR L, AT, &
FEAE 0 T 5% 3 AR rh e AN [] B0 U7 X0y 80E
U DL R AAEACAE R AR b 1z FHE L 3y
AT TR ACAE e S VA DT T, A BT
i i SR AT W) e LA o ASBIFSEALIR FH 2R
L ¥ (PEG-8000) I RALAL TS0, FRITANIR]
TR XS A ARAE Y AR B, BEST A
ST L AAETEIRDT VPP PR AR, S HE
— RN TR 2

1 HR5EE%

1.1

2015 4F 4 H7E = EAR R 2E A el R AR B
AR, KRR, HWET, T4CF
A2, FEH.
1.2 ZPEEA KSR A ia A 2

2016 4F 5 AP R HEFh Filge K, F
MEJR, SABAEAH MR ) 50 cm, A 16~20 A
i 358 BB A — SRR fE A R A T X 3 )

B RS BE Ny 25 °C, AHXFIRBE N 65%~
75%, FH5HBRIHE]Y 12 he AFFSERIR 2
fig (PEG-8000) AT TS a b3, S ReMF
AN I 4 MR, B 0% (CK). 5%
B2, 10% (T ). 20% (). Fr B
A1 Hoagland & F2 IR 5 . TEREIRG WG
B0, 2. 4, 6. 8 RAMIMNIEA /RTINS 3 Fr
SR B TR
1.3 WErik

MRS R N RS R AR R AN R
(A 2 IR AR AR PO s s ARG K A
Z IR FA S i
1.4 HEsHrabed

JH Excel 2003 1 SPSS 18.0 4 k47 53 4k
G, B DOEB AR 2E RN SRR
KN & 77 2243 B Al Duncan 22 5 H %58 5 b B 4% 2H 54
Pa 225 ; F Pearson #H5¢ 2 BPEAN AN [F] 8 b (]
IR R, BAEHEES 3 IR,

2 BRESHH
21 TR A BEL) BRI S

5

M 1 AT BEE TSR A m, AR
FER T 5030 T AL B AR T AN s R
P BT TRINA 2 XaF, B b
BE R W A B ) R ST A R B
BT, A AIEE 0 K ETFT 22.60%. 19.55% F
39.38%, 2253 (P<0.05). AT Rt
e, TR TR RTINS R T E R R,
JiRE 5 2 K5 X #2557 3 (P<0.05), 55 8 KA
FEEs 0 K EFHT 189.21%, 2543 (P<0.05), 458



AR HRERR, SF: PEG BUU TS MHO XS A ARAELN By A BRRRPE (45 ) 99

KiuF, HRINEFENKRENY: HETF, F
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22 TR AR Y T % (MDA)
e ainpal|
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£ 530 1 MDA A8 fb e 35 5 % R R 330t
einSIERUN L AR OlS R ol we ) SN I S EE RPN O]
TR T2 B AR 0 K T 25.59% 1 55.78%,
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Tab. 1 Comparison of electrolyte leakage rate of C. cerassoides leaves under drought stress %

Jilh 3B 18] stress time

w (PEG-8000)/%

0d 2d 4d 6d 8d
0 0.251+0.012 Aa 0.262+0.076 Aa 0.273+0.010 Aa 0.295+0.038 Aa 0.300+0.011 Aa
5 0.243£0.032 Aa 0.297+0.003 Ab 0.319+0.002 Bbc 0.343+0.008 Bed 0.361+0.010 Bd
10 0.245+0.032 Aa 0.293+0.026 Ab 0.336+0.006 Cc 0.401+0.021 Cd 0.453+0.003 Ce
20 0.253£0.011 Aa 0.353+0.013 Bb 0.412+0.003 Dc 0.531+0.006 Dd 0.732+0.005 De

e AN ) K 5 o B SR R R — s 1) A ] 4k 3R] 22 53 2 35 (P<0.05) s AT AN [ /8 5 - BE 3R OR [R] — A R AN [F) 0 5 e ) 22 55 2 2%
(P<0.05); T~

Note: Different capitals in the same columns indicate significant difference of different treatments in the same measurement time, and there is a significant
difference among different treatments when P<0.05; different lowercase in the same lines indicate significant difference in the time of measurement under
the same treatment(P<0.05); the same as below.

x2 TEWETEEEMHHFA_EISMLEE

Tab.2 Comparison of malondialdehyde content in leaves of C. cerassoides under drought stress pmol/g

T B[R] stress time

w (PEG-8000)/%

0d 2d 4d 6d 8d
0 4.751+0.643 Aa 5.126+0.038 Aab 5.532+0.048 Abc 5.877+0.057 Acd 6.157+0.130 Ad
5 5.041+0.035 Aa 5.453+0.112 Bb 6.174+0.384 Be 6.975+0.050 Bd 7.853+0.131 Be
10 4.805+0.097 Aa 6.143+0.057 Cb 7.374+0.032 Cc 8.132+0.039 Cd 9.561+0.095 Ce
20 4.895+0.101 Aa 7.535+0.034 Db 9.327+0.097 Dc 10.763+0.933 Dd 12.005+0.520 De

2.3 T FRWE R AETEY T n] RS

A

H12 3 Al BERE TSR AR, AR
JE RSB AR A B R B AL PR

Y EF . XFREAEMN B S 4 KA H B 6.00% B9 T
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A [ F2 B R 22 T, Hirr, ?F?%%ﬁ
W, AP R B REON S, B 8 K
L3S 0 K ETF 31.26%, 25 8.3 (P<0.05), HJE
?E%ﬁﬁiﬁ?é%ﬁ&w%ﬁ%Lﬂﬁ%,

5% 8 REFA-AIHLER 0 K ETHT 65.92% Fil 87.78%,
Z 5 53E (P<0.05),

R3 TEWETHREM R ALAMES SRR

Tab.3 Comparison of soluble sugar content in leaves of C. cerassoides under drought stress

mg/g

w (PEG-8000)/%

fipie

B[] stress time

0d

2d

4d

6d

8d

2.271£0.036 Aa
2.669+0.030 Be
3.112+0.006 Cc
3.401+0.061 Dc

2.553+0.024 Ab
2.874+0.029 Bd
3.546+0.036 Cd
3.992+0.004 Dd

2.563£0.030 Ab
3.154+0.033 Be
4.012+0.017 Ce
4.516+0.055 De

0 2.398£0.018 Aa 2.416£0.008 Aa
5 2.403£0.010 Aa 2.563£0.018 Bb
10 2.418£0.007 Aa 2.699:0.087 Ch
20 2.405£0.032 Aa 2.7960.061 Ch
2.4 T 5 M &ML A R R A K E

A0

Hi< 4 nlA: BEE T 50

I3 I, 4

PRAC I A K BRI T PR a3, X iR
YRR K AR A R 2%, HAESS 6 Kt
LEE 4 KRIBL 1.92% B9 BT+, BfJE FRE, 2 8 K
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Jop AR A e s R rh R A s PR, Hop,
B2 T 5L 30 AR X 55 K B B S IR A

i, EETRWTREERRAE, 58 R, &
FE. PEEREE TS a5 A o R T
10.58%. 30.76% Fll 41.62%, =5 % (P<0.05),

x4 TEPWETEEEMHEXSKEMLEE

Tab. 4 Comparison of relative moisture content of C. cerassoides leaves under drought stress %

T B[R] stress time

w (PEG-8000)/%

0d 2d 4d 6d 8d
0 90.35+0.08 Aa 88.85+0.03 Ab 86.25+0.02 Ac 87.91+0.02 Ad 85.46+0.03 Ae
5 90.33+0.17 Aa 87.05+0.14 Bb 84.33+0.01 Bc 81.59+0.02 Bd 80.77+0.03 Be
10 90.39+0.15 Aa 85.44+0.04 Cb 81.254+0.02 Cc 74.33+£0.03 Cd 62.59+0.02 Ce
20 90.36+0.01 Aa 82.79+0.01 Db 78.19+0.02 Dc 70.32+0.02 Dd 52.75+0.02 De

2.5 T EUE T AR AR B A A R

5 AL TS EE T AR A i
MDA % i 5 Hfff i1 415 % 2 IE A ¢ (=0.933,
P<0.05), FHOCHEREIN R E KT, RFLET 2
BT, MDAG fEfle, MMIINERME,; T
PEWE & & 5 U BT A B R 5 IE A OC (7=0.933,
P<0.05), 5 MDA FERIFAHE (=0.964, P<0.05),

FHOCHES IR BN 0 25 KF, RUIFE T2 T,
ATV PERE B R, AR BTAME 2R MDA 7 it
B AE R K R L T AN B R R A G
(=—0.944, P<0.05), 5 MDA SfHE (=—0.933,
P<0.05), 5 A#PERE S R A (=-0.970,
P<0.05), FHOCHERIIRRI B K-, RAT20
B, X EKEBRAL, BAFTIIMNEEE . MDA,
FISPERE S i .

x5 TEMETLEEMFBEBRIMNEE, MDA, AAMESEMENSKEMNHEXMESH
Tab. 5 Correlation analysis of electrolyte leakage rate, malondialdehyde content, soluble sugar content and relative
water content of C. cerassoides leaves under drought stress

LB S AR BUANE % W& E AR S R AR K

correlation coefficient electrolyte leakage rate malondialdehyde content soluble sugar content relative water content
U AME 5 1,000
electrolyte leakage rate ’

— st A~ EL

W#M-ﬁi 0.933"
malondialdehyde content
AR R S - -
PR 0.933 0.964 1.000
soluble sugar content
H K E w“ " "

PR AR —0.944 —0.933 —0.970 1.000

relative water content

T HRIRAE 0.01 KFRFEM K,
Note: “**” means the correlation on 0.01 significance level.
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