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Fig.1 Effects of melatonin(MT) on the growth of Kushui

Rose under drought stress
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Fig.2 Effects of melatonin(MT) on malondialdehyde
(MDA) content of Kushui rose under drought stress
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Fig.3 Effects of melatonin(MT) on activity of antioxidant enzymes of Kushui rose under drought stress
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Fig. 4 Effects of melatonin(MT) on soluble sugar (SS)and soluble protein(SP) of Kushui rose under drought stress
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rose under drought stress

T A AN 5 R R OR 28 5 B35 (P <C0.05) ¢
R2 BSRAEFWER

Table 2 Multivariate analysis of variance results

F(8,11)  CK, T, T, T, T,
CK, 8.42°  12.09"  32.57° 54.007 24.55"
CK, 9.76"  18.117 27.79" 13.02"

T, 10.85°  36.97"  9.18"
T, 12.40°  1.92
T, 10. 77

200 0 P L A BRI B8N oy A ALY R R SNE L HR H

SERTFET . AR KB, WA [ 4R B E(MT) 5
REC & & B F AL, X 5 BOR) W S B 98 41— 5, ] g

JE Mt it AR MUT 5 40 i K #4545 51057465, 20 16 4 F g SR
A5 R U A, DA T feE R X H S SRR A . A, B K
KAFSIBE R W, SR 8 T LS| A0 T AR
WRG KM, RREOEEA A B A S T, R A
fRE B K . MDA E R IEAR 3 /A =9 , K& B
I AT AR Sy DF- A A P 40 B R Bl ok 4 A 400 400 A B8 RN B
PERE M B Z AR AR R ERW, T RPBE T,
Bifi 25 B 300 BsF 8] fR) SE K, MDA 75 i 52 38 i I i B 3, 4
JEMT AhBJG MDA F &t 35 PTG, 55 22 e 45 10 e 4
% LI AE R — B0, R UE AN MT &b 21 g B fI%
MDA % i, ARG 3 AL R

1EH O BT AR R N ROS B9 7= 42 57 BR AL T 3

A5, 214 38 B 550 5 30 i 3 b 3 A O i 2wl 4T Rk,
I B A PR 2 sl Pt E AL R P R 48 (SOD, POD F
CAT) K75 & £ 4 19 ROS, ¥ 1 52 B0 % W 38 19 Tt

U ZEAERAERE R B, TR A TR Y i A

Py AR5 AT 4 i A R 9 T K (POD . SOD LCAT)
T Pk DT 2 fige B SR A B 05 o A IUIR S5 SR R T B
T S 30 AR AN E L, POD . SOD 3% 14 5 96 T
o, AT R BT K BCELAE W) B BE 1 R IR T A BT Bl
SR 158 SOD 1 POD §f o, K Bh 37 bk 16 v 40, ) 0 3
i 301 R ok A R e K AZ 0 B AUAL Tl R G S A
IR, 8 SOD # POD ¥ P T B, 4l 9 &4k 15 %
Jil AN AR B P CAT 3% M S R Ik b TR i
LU A R 2, R T R A A R e A
P CAT BYTR PRI o A Ptk . BB ERAE R —Fh
HL (A, T B R S Sl AR R P O P GRS A
WE@‘Fr%%/a‘iﬁﬁfwfbk““% AR5, B
F AL JE B REUE — 45 POD  SOD (CAT i i, H.
ELAT B I 0% v B A (T3 Ak 38 v R A ) L X PT B
JE MR MT #2557 H W) B e ik R e i B B RE ), 2k ¢
T2 R P P AR G AT A L AT B i T
i 5] 1 AR G

TR0 40 i I K, 5 S0 A0 i
BERTE AW TCE AR T R K R E
T BL K A3 TV B TV T R ORI A R
S5 B VE T W B R T B IO G AR e — E R,
5 A N7 /T N 11 R 8 81 R NS 718 = 7 T e
G s, Campos & W 55 N, T 28 T 3 5
A ) 0 M A TR ) R R B L A B T R T S0 4%
F R AR RAA P 89 ROS 3 e 48 i 5 7 30 4804k . Rahdari
SEVOIE S T U M W R A AR R 0 T 38 X A 3
W05 o PTIEMEER  ASAUE8  T  T, E JE E



44 GRASSLAND AND TURF (2022)

Vol. 42 No. 4

Yk N2 5 4 Rl A Y 6 2, 5 0 28 6 aT R A )
05 AR R A AR A KSR AR IR
TR P24 PR B OK U B SS L SP Al Pro 1 i,
il T B4 1 T WS R G R A5 B A 4 kG T 40
S5 R 0 ORI A LK, 5 AR R AR A A R B

X 2% AR bR #EAT 2 00 75 22 43 i AL, BR T, 5 T, ]
G 5 35 1 25 5 A HL A 4% Ao B ) 2 A 0 S 25 A
BRI T O B by, T, 5 ToRZ Tl 2.
It LA HR 22 00 5 22 43 B o] RAAS HY AR () e 3 A 2 3% Ak P
AR NT, > T,=T,> T,

4 i

TRE R AT RE AT IR TR B AT B i K B
B 5 B AR A T I 1 e 20 O S A 0, AT
SR 7K BCERNS T B0 A T A2 ¢ LA 200 pmol /1L 4
R AOCR etk

SEH:

(1] JAJE L RN B E 7, % oh K BOR A S5 I 5%
[J]. {3, 2002,20(6) :560— 564

(2] #2544 MR ME, 5 . 35 /K BOB 0 Y $A 7= 4 43 A
[T]. 4= (% 11)), 2013(2) : 30— 33.

(3] BR2eHb, 0% FMg, 220, 45 . S K BO T 2R ORI 1.1 2
RIEALLT]. B Tl BH4%, 2013, 34(6) : 320— 324.

(4] T, 9% M, 25207, 5 B85 2T A 4 v 7K B % HLIR
H R BT A S BT LI, & A T BB, 2012, 33
(22):172—177.

(5] Arsh @, xR, &%, 25 . w5k BB & A & B T2 it
FET]. W E R, 2019,38(9):207—211.

(6] BMLE, T 4T . 57K BUBRAY 52 H M 6 52 5 L Rh 94k R 35 e R
[J]. B 2 & ,2015(6) : 130.

(7] Blewé . 220w ko8 Bk B =l & R IR i 5 # [D .
W PG LR MABHEE 2%, 2017,

[8] &%y, WKEBAE 2N & e 1 5 & et 5 (7], Hl
FHH,2002(9) : 84— 85.

(9] ACHEE, B, 5 f . 22 M X KBk SWOT 43
MrT]. B4R L B, 2017(18) : 268 —269.

[10] 4B re, & B4, THS 5. SMFME R E X+ 2 &
TR KRB KRN mI]. KB, 2018,
37(6) :896—905.

(11]) @b, X35, fHIE¥ 45 . I AR 2B %) NaClhia T
SBB A 4 i R A BRR 1 S e [T ). W AR ol 2 4,

[14]

[15]

[16]

[17]

[19]

[21]

[26]

2019,31(4):556 —564.

RS | IR AL X ) TSRS R A P L

WEFELD]. Yo BH : B AR K2, 2018.

A=, ) A A, EARAF LT SR 0 R A1 I PR

F ) W AR SRRV G S [T ] b RO B S 4, 20109,

21(5):41—48.

AR, R, 285 NIRRT R b0 T %
A R A R AP R G s [T, K% R

K224 ,2019,21(1) :33—38.

Sl VEULME, R, AF L T R0 o I it A R R

Xt i 2 & 1 A B A AR R PR A S R [T]. PE bR A R

2016,36(11):2241— 2246.
D7 B R AL

TR PR A b R R [T].

2019,48(4): 95—98.

RS , T SO B S R TR b e

5 5 A B R B gk R [T]. 9 4%, 2019, 34(2)

153—160.

MIAE 2 SR AL, A 4 TR EOK A& oKL A

R A B 0 5 o S AR U ABA IR PR [T ], T 5

i X AV 5T, 2019,37(1) 1187 —193.

2 XUBE T, SCE ARG R A A R T B )

o £ A5 400 % T 54 0 g e R [T, ZE 25 4k, 2019, 39

(3):913—922.

N PR V- A A B Y S EDO NI E R B e

FERY 52 [T]. e Jb K 2% 2 4l CH SRR ML) L 2019, 39

(5): 529—535.

A A XU A A A T S0 X A A AL

S W AT 5 e [T, R A W B 2, 2016, 45(2) -

195—200.

T AT e 4 PR % T 5
T R

Ma X, XinZ , Wang Z, et al. Identification and compara-
tive analysis of differentially expressed miRNAs in leaves
of two wheat ( Triticum aestivum) genotypes during dehy-
dration stress [J]. BMC Plant Biology, 2015, 15(1) :
1—15.

RO BN R, AF A bR T 5 X e K BB
8 O B HOR GR A T X SR LT R AR, 2018
(11):27—29.

UL KB R BOHL AR A FLEOR [T] H O AR
AR L2002, 27(2) : 48— 50.

B, S, 5K SO, A5 L 3 K BB T B U M KB
WREHELT]. HON MOk, 2013, 38(1) : 38—40.
EARFR . B 7K BOB i S5 A 52 R B T



A2k a4

wWOE 5 BB 2022 4F 45

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[D]. 220 Holr ol K%, 2016.

RTE L WRE A, AR L 4P AE B K B S R AR A
WA HT L] 2 U MBIF5Y, 2017, 35(4) : 248 — 253.

SRV JR /NP R L A e K B T A SR A 1Y
W], i, 2002(6) : 560— 564.

R RRIE HL, AR A WG S U A A L 5 K B
W2 M H RS G W BE T [T]. &R R ot
f,2019(5) : 1—5.

TR E, TR M A WOR BB A R AT R S
RIEXTHRLT]. Gk, 2017,23(13) :31—33.
R4 . BRI R A 7 R T2 R (D] 22
225 K2, 2010.

AR R AR AN L A R B4R T (M. b
50 A HCR R AL, 2009.

R A A S i R (ML db s S A E
Ji 4t , 2006.

SO 2R A AR AR R OB (ML db ol R
Molk AL, 2012: 24— 109.

ZEE A IR BT L R A B S 0 I R A [
M] . &S AL, 2000:164—169.

Hasegawa P M, Bressan R A, Zhu J K, ez al. Plant cellu-
lar and molecular responses to high salinity[ J]. Annual re-
view of plant biology,2000,51(1) :463—499.

AE A B 3 AR HIAE, S L 4 Rh AR AR REE T
PERY LB 5E [T]. I FE )5, 2005(1) : 13— 15.

BRIHE . HMIFAR 3 25 3 SR 3 15 58 1 % A AR
AFEHLHI[D ] F% I AR K3, 2019.

KA RSO FEAL L AR T R X T S A R
A0 &)y B3 PR AR B [T ], op R R4, 2017, 38

[42]

[43]

[45]

[46]

(4):29—36.

HSCTE a8, sk m 45 . T 5 B KO0 A A8 B I 4R
ARG LG ZICSE S T] T B XCRAFSE,
2016,34(6):209—214.

Eeo ) AV (I 6 BT B S 1/ o I BED OS2 SN
ST KB AR KRR [T] Y E R,
2018,16(1):223—227

Ze gy AR B TR AF IR T R A ) 30 5
AE TR AT T e SR L], B R 4 2 50 A9 %, 2014,
33(3):709—715.

RAEE Bl X 56, 5 ISR RN BT T 5 hE T
FE B E P S BUAACEEASE m ATSE LT Blk ed,
2015,24(8):93—102.

Piert C, Marra M, Moroni F, et a/. Melatonin. A peroxyl
radical scavenger more effective than vitamin E[J]. Life
Sciences, 1994,55(15) : 271—276.

Campos K F, Carvalho K,Souza F S, ez al. Drought toler-
ance and antioxidant enzymatic activityin transgenic’
Swingle' citrumelo plants over—accumulating proline[ J].
Environ Exp Bot, 2011,72:242—250.

Rahdari P, Tavakoli S, Hosseini S M. Studying of Salin-
ity Stress Effect on Germination, Proline, Sugar, Protein,
Lipid and Chlorophyll Content in Purslane (Porzulaca ol-
eracea 1..) Leaves [J]. Journal of Stress Physiology &.
Biochemistry,2012,8(1)182—193.

Hh 2, SR T EE L P R BOIR A R R A0 X 5y e A
T W My R B A S [T ] s 2, 2013, 43
(12):1661—1666.

Effects of exogenous melatonin on physiological

characteristics of Kushui rose under

drought stress

JIANG Qian, WANG Fu-jun,MA Xiao-lan, QIU Wen-shan, LIN Qi-yun
(College of Horticulture , Gansu Agriculture University, Lanzhou 730070, China)

Abstract: In order to explore the effects of exogenous spraying of melatonin (MT) on physiological characteris-

tics of Kushui rose under drought stress, the cutting seedlings of 2-year-old Kushui rose were examined using a pot-

culture water - controlling method with 6 treatments, namely, CK, (normal watering) , drought stress (CK,) and
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drought stress+MT spraying with 4 concentrations of melatonin [50 (T,), 100 (T,), 200 (T;), 300 pmol /L
('T,) ]. The morphological changes of leaves and branches were observed under each treatment. The contents of malo-
ndialdehyde (MDA ), osmotic regulatory substances (SS, SP, Pro), relative conductivity (REC) and antioxidant
enzyme activities(SOD ,POD ,CAT) were determined. The results showed: (1) Compared with CK,, leaves treated
with melatonin (T,—T,) showed different degrees of chlorosis, curling and even shedding, and branches exhibited
different degrees of drooping and dry necrosis at 20 d of drought stress, but these phenotypic symptoms were less se-
verer than those treated with CK,; (2) Spraying melatonin (MT) effectively reduced the malondialdehyde (MDA)
and relative electrical conductivity (REC) , and improved the activities of peroxidase (POD), superoxide dismutase
(SOD) and catalase (CAT). On the other hand, MT promoted the accumulation of soluble sugar (SS), soluble pro-
tein (SP) and proline (Pro). However, the degree of these effect depended upon the MT concentration. Multivariate
analysis of variance (ANOVA) was used to evaluate the eight indexes, whose results showed that the alleviating ef-
fect of each treatment on drought stress was T,>T,=T,>T,>CK,. After 20 days of stress, MDA and REC of
leaves under T, treatment were 36. 23% and 59. 97% lower than those under CK,, respectively. Additionally, under
T, treatment, compared with CK,, POD, SOD, CAT, SS, SP and Pro increased by 19.16%,3.54%,45.71%,
20.23%,31.42% and 6.75%, respectively. In conclusion, exogenous melatonin (MT) can reduce the damage to
plants under drought stress and enhance drought resistance by improving the activity of antioxidant enzymes and en-
hancing the stability of membrane,and 200 pmol/L. showed to be the optimal concentration.

Key words: drought stress; melatonin;bitter rose ; physiological characteristics
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