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Fig. 1 Relative water content and relative water content
reduction of leaves of Kentucky bluegrassseedlings
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Table 2 The subordinate function value of seedling leaves in response to drought stress and the ranking of

drought tolerance for 11 different Kentucky bluegrass

R bR B

ek RWC MDA Pro SS Chl SOD POD CAT FARE s
M1 0.50 0. 64 1. 00 0.29 0. 00 0. 00 0.01 0.50 0.33 10
M2 0.11 0.97 0.24 0. 04 0. 20 0. 67 0.91 0.50 0.55 4
M3 0. 00 0. 38 0.29 0.69 0.55 0.18 0.09 0. 88 0.41 7
M4 0.99 0.31 0. 60 0.82 0.57 0.30 0.42 0. 36 0.51 6
M5 0.97 0.62 0.00 0.36 1. 00 0.07 0.23 0.41 0.52 5
M6 0.74 0. 00 0. 33 1. 00 0.68 0.23 0. 36 0.15 0.39 8
M7 0.71 0. 36 0.18 0.00 0. 41 0.59 0.18 0. 00 0. 38 9
M8 0. 91 1. 00 0. 84 0.50 0.92 0.10 0.62 0.75 0.73 2
M9 0.81 0. 85 0.56 0.42 0.97 0.62 0.17 0.81 0. 69 3
M10 1. 00 0.78 0.74 1. 00 0.97 1. 00 1. 00 1. 00 0.90 1
Mi11 0.12 0.03 0.02 0.11 0.01 0.03 0. 00 0.01 0.09 11




FALE 2

WO 4B OB 2021 4F 119

3 iFig

BT DY TE R K 23 5 RO 4R R LA i D) RE
RE L K I3 OB TR R A R PR FTIRE L K 20 B9 T
FEANOR FF 5 B 527 b b 0 A6 4 0 AR B0 2l i 4
I AFRS 5 7K e S A R A ) A SR G tR 0 B W oK 2k
KBNS AR AR AL —E R R RERBL A
X1 5B E A TR 32 BE ). RN K BT R iR
JE/IN NPT SRS L B2 S5 AR B 5T S A B AL T
FR I 1T A [ AR 5 )y 0 RE LR B T 5
PEAT VA . AR S8 S B0 11 Al R EOR
I3 B AR RS 55 K B 2 A A TR R R T R X S A
(Miscanthus sinensis)"™*) % 48 B 5 (Medicago sati-
va )Y TEFEYE 08 B (Elymus nutans )™ | B (Lo-
Lium perenne) " 55 10 B W B AH 9 1) B 5% 45 5 — L.
LD PR AT B T 5% M 20 o8 e el 7 S R AR 2R WK 3 ik
M B3 K 23 IR SRR T R B B s R T
BT R AR K B Ah L 1T ol e BRI R X
FOKE TR AFAE2E 5 X 5 Cao S0 X 12 Fhilog
Bk (Carya illinoensis) BT A 45 SR — 3.

PN TR D e ) A N T i SR AR B ) 2 —
JE SR AL A 005 B B Y T AR B AR AR . R
W] TS0 2 S SO R AR AL 5 . MDA & 53
e AR R RN T R E T 11 R OR [ A 5
FO R AR MDA & &30, H MDA & 538 Jin g 2
A R 2 R A A SR A Y 4
i 38 2 S A 30 o DT 5 020 i I 52 450 5 i AR ) A
K BRI A HRGE TR M0 SR 19 Bl 5 (Fes-
tuca arundinacea) # Jii MDA & & FH, X 5 K58
iR —E.

T 2 P AR T S R R AL A TN 95 0 TR T ) R
Z 5T 50 T A Y 40 MR 2 B R AT LR E
Gy PR R B BEAS AT . R Y B SR R LT
FR a0 R R B 56 R OR 4 il A i Pro
1SS iR A m Kl . AL R Bos . T 5
185 O R BOR A R A Pro A SS SR L X
I T B 43 S 2 TR E R R AR 0 45 SR T
BT A X R R SR T A b U 43 AT Y
FATE) T AHFE A AR

HeEE R E K EFRY B . 2R
VENRE AT e B E R T E AR R T MY

AR T R e 25RO G 6 R & R
G P AR PR R 0 2 50105 1 O M i % L
BOCHRET FRERDEG R ZH RSB &
IRAE A2 S WA 9 1) 06 & R ME R R Re 0. P A
SEUTRRSE K BT Rl 5 B (Cinnamomum cam -
phora) 443 a 4R b 4R a/b TR
75| S A i e AL 2R R i ] CO, ¥k
JERREL TR, ARBFFELIR RN, T 5 A T 5 11 Fh
Hb VLR 4 R R I I R R A AN (R R R Y
AR A 0 D5 PR T RS B OK SR A YO A AR B DL
GEBRZH. FBOEA G R & & N, Dalal 55
ESE T 28 5] KRG (Oryza sativa) 41 5-2 3k 2
6 P TR M58 S0 6 o I €5 3R D 0 0 1 L I b ok S L B 3 4t
A Mg-JE B TX 40k il A - 3 25 4801 30 i iy 56 35 A
8 38t T R 5 SBORH G Rl I AR T R T e
A P R AR (RS SR -1-2F 8 (GSA) L 5- &
15t Y IR » Mig-Jit b ik TX I 4 2R PR ) I AR 2R

TEH AR AE Y A PR (ROS) 2 82 11
BEen T . SH5MWARK R E ME RN 958 P
CECRER Ay A B AR, R0 R A AL G i
Fr N COL YR BEBEAR B [ AL e i o e 3506 6 7 1%
BEEM R R BT, O, B R I O, B AR T
2 1) ROS, W58 £ W, SOD.POD fil CAT J& i
B ROS (14 55 B2 o [] Bt PP 6 A8 9 Bt i 355 1) o 22 4
Rz =" AR R R T R T 11 Fh
R E SOD,POD F1 CAT I 4 1 35 74 & . A [F] 41
AHE b A [, G e MO 389 g B2 e KL 3 5 #E IO
SRR T A R — B

B M 2 22 PR 3% OR 22 ik PR R A A Y
— SRR L R ORI B0 b Y SR R R X A
KPR HAT LR G VR A R T R A5 R 5 5
PRaf B R T . A A SRR ek B0k 3 11 Fh
b WSRO AR I TN A 1Y 8 AR R AT 45 A
M (AT PP 2 25 S 0T 0 4 16 T 5 M S B 25 BT 5T U Y
i A

4 g

TR R 11 i B COR TR A AR G B K
ORI 4 2 & BB E K, SOD . POD Al CAT i 1 7
i Pro . MDA FlR] 3 P BE & f 190 . 38 4 SR JE pR 4L
2 L1 R b LR B T AR RWC F1 Chl & 4



120

GRASSLAND AND TURF(2021)

Vol. 41 No. 2

) AH % [ A & 1 MDA Pro ., SS,SOD,POD #l CAT ¥
FERT S8 i 2 R A7 T 28 A PR S e R 2
S5 HE R M10™>MS8™> M9 > M2 > M5 > M4 > M3
>M6>M7>M1>MI11, [Ht,M10 fit M8 a] ff Jy H
IR T IR A8 R AR I TS R 0 i AR
B2k

(1]

[2]

(3]

(4]

[5]

[6]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

PN e, I A ML de ot s o ROl B AL 2008 78 —
113.

Zhang X Z.Goatley M, Wu W L, et al. Drought-induced
injury is associated with hormonal alteration in Kentucky
bluegrass [J . Plant Signaling®. Behavior,2019,14(10) ;
€1651607.

BRI T, 25 80, 45 P b 5 XA AR At Ak Seok
YEUE R WA WF 5T gk e [ ], M B 2% 4, 2014, 69 (9) 11295 —
1304.

WS, TS, %, 3 50 4F 75 B b X M o 2 <
AR AL ARAELT . M3 A4 4R, 2011,66(9) : 1179 —1190.
ZEE G /NS AR AL H N T A R R OR R
PR SIEM )], B b2 4. 2016, 24 (5) : 1041 —
1049.

Staniak M, KoconA. Forage grasses under drought stress
in conditions of Poland[]J]. International Journal of Ge-
nomics,2015,37(6) :116.

Loka D, Harper J, Humphreys M., et al. Impacts of abiotic
stresses on the physiology and metabolism of cool-scason
grasses: A review [ J]. Foodand Energy Security, 2019, 8
(1) : UNSP €00152.

FHATAE , JA 8 5 24 45 R[] Fh 28 L 3OR i 4 B
LA T )], HEHb 2= 4, 2017,25(3) :561—566.

AR, B BORF B IR 5 S IELCT /R
REIPRZ G2 2010 2 RESBICE. Lt P
B2 2201026 —30.

T A KB N B A, S R LR AS TR R 0 it R
TS e ]. P EAR = . 2019,35(18) : 36 —43.
FNT, E 5 s SR 4 8 AN IF A LR B i R
iy R AT o [T ], b2 42, 2013, 21(3) ;546 —555.
GG, SR, B R E X R R ACRAERK S
AT R B L) ). R 224, 2019,33(1) : 176 —186.
B SRR, /NI, S5 9 A B A R OR S IG IR i 2
A AR S 1 e ) SR PE PR L. B AR AR 2014, 22
(2):326—333.

A4 B . 5 F AR 5 A ] R 28 LR 1 0 B 2
PELR G PR [ ] FEHh 2441 . 2017,25(3) : 561 —566.
SR INYE, B /NB L SR H R R OR B A A TR

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

A ST L) ], A R 2R, 2010,32(6) 139 —45.
Wi . 5 T 75, M HE 7, . VDU X A R #OR
1 43 A B RE V& FRAE LT . op [ RE 4 2% 4% 2008, 30(6) : 82—
88.

ZHEE.EER. AWM. FERARBEYREEIT
LI, 35 MBS 2 24 CA SRR D » 2007, 2: 78 — 83,
Niu K,Ma X, Liang G e al. 5-Aminolevulinic acid mod-
ulates antioxidant defense systems and mitigates
drought-induced damage in Kentucky bluegrass seedlings
[J]. Protoplasma,2017.254(6) ;2083 —2094.

i R R A AR A S g e S LML JE et M SR UE R
#1,2006.

BT SCRE TR AR L A5 AR S GG 4R b 3 T SR AE
7 i R S 4 AR R R B S g ) . B RS B
2019,39(6) :1—10.

Huang B R, DaCosta M, Jiang Y W. Research Advances
in Mechanisms of Turfgrass Tolerance to Abiotic Stres-
ses: From Physiology to Molecular Biology[ J]. Critical
Reviewsin Plant Sciences,2015,22(2—3):141—189.
RERR, FART ERME, . TR KB K L vy B 4R
AR 4 AR KOS AR BR M i R [T . Bk AR AR
2015,24(7) ;79— 88.

R (BT R o ¥ A 0, S5 A0 o T SR 43 b ().
B4R ,2013,22(3) : 184—189.
AL, Thibh 24 R LT 2 38 X 7 &) i B A
Ll R SRR LT, B 55 55,2016, 36 (4) 54 —58. .
KNG A GE SO AR bR T R T X R A e
TR A B R S [, B 5 RE PP, 2014, 34(5)
5—59.

R SCL AR VR KOR] L 48 PEG-6000 880 T 28 T
HAE ARG PR L] > FAREY E R, 2018,16(8)
2686—2695.

Cao F.Wei Y C.Wang X W.etr al. A Study of the Evalu-

(o2}

ation of the Pecan Drought Resistance of Grafted Pawnee
* Trees From Different Seedling Rootstocks[ J]. HORT-
SCIENCE,2019,54(12) :2139—2145.

Hosseini M S, Samsampour D, Ebrahimi M, ez al. Effect-
of drought stress on growth parameters, osmolyte con-
tents, antioxidant enzymes andglycyrrhizin synthesis in
licorice (Glycyrrhiza glabra L.) grown in the field[J].
Phytochemistry,2018,156 124 —134.

Jia X,Sun C S, Li G Y, et al. Effects of progressive
drought stress on thephysiology, antioxidative enzymes
and secondary metabolites of Radix astragali[J]. Acta-

Physiologiae Plantarum,2015,37(12) :262.



Al 2 W HOE 5 E OB 2021 4 121

(300 BXIW N, S AEE , R S T 500 8 350 A2 BRR A 1 5 i 135—144.

T Pe PPN [T v [ B3 24 47, 2015, 37(4) 15— 20. [37] ZW=E, X PR, ZEEK,%. T 2B X800 es
[31] Lehmann S,Funck D,Szabados L, et al. Proline metabo- PR AR 2 R 52w [T . o mg Mol B B R 2% 2% i

lism and transport in plant development [ J]. Amino 2019,39(5) :49—55.

Acids,2010,39(4) :949—962. [38] Dalal V K, Tripathy B C. Modulation of chlorophyll bio-
[32] Asghari B,Khademian R.Sedaghati B. Plant growth pro- synthesis by water stress in rice seedlings during chloro-

moting rhizobacteria (PGPR) confer drought resistance plast biogenesis[J]. Plant Celland Environment,2012,35

and stimulate biosynthesis of secondary metabolites in (9):1685—1703.

pennyroyal (Mentha pulegium L..) under water shortage [39] Baxter A, Mittler R, Suzuki N. ROS as key players in

condition[ J . Scientia Horticulturae,2019,263:109132. plant stress signalling[ J]. Journal of Experimental Bota-
[33] RMWEWS . EV5. 5w, 5. 3 fne R B R X T 2 ny,2014,65(5) ;1229 —1240.

T3 B A g [T, BB 5 24,2018, 38(3) . 9—16. [40] Mostofa M G, Hossain M A, Fujita M. Trehalose pre-
[34] #ud, BRI, 8/ 4R ™. SNP X PEG Ul + 2 Wi treatment induces salt tolerance in rice (Oryza sativa

THRBRF T8 & S S PO AR [, H R Rl K L.) seedlings:oxidative damage and co-induction of an-

22247 ,2013,48(5) :100— 106+ 113, tioxidant defense and glyoxalase systems[J]. Protoplas-

[35] ARz, AN 5-Z 2 S WEN BR X T 548 T Rt L BOR ma,2015,252(2) :461—475.

AV FT A JE R DL LD, 220« Hf Al k2%, 2018, [41] FEW, B A8, A/, 25 B A4 BLOR (Poa L) X A4
[36] HZAE, MR, m,%. T2l FRG]RMNE R T AR H e iy ()], o [ v, 2013, 33(6): 1743 —

B 2 AR A TR R [ ], Rl 2 4, 2020, 29 (1) 1749.

Physiological responses to drought stress in 11 different

kentucky bluegrass germplasm and the evaluation

of their drought tolerance

ZHANG Ran', LI Jia-jin' , WANG Ming',]JI Ling-he', HOU Xuan',
MA Xiang®, MA Hui-ling'

(1. Collegeo f Pratacultural Science ,Gansu Agricultural University ,Key Laboratory of Grassland

Ecosystem ,Ministry of Education/Pratacultural EngineeringLaboratoryo f Gansu Province,

Sino-U. S. Center for Grazingland Ecosystem Sustainability ,Lanzhou,730070,China;

2. Academy of Animal Science and Veterinary ,Qinghai University , Xining 810016 ,China)

Abstract: In order to evaluate the drought tolerance of 11 kentucky bluegrass germplasm, the seeds were

planted in the seedling bowls. Drought stress treatment was simulated by imposing 15% PEG-6000 when the

seedlings had four-five true leaves. The relative water content (RWC) ,chlorophyll (Chl),superoxide dismutase
(SOD) , peroxidase (POD), catalase (CAT), proline (pro), malondialdehyde (MDA) and soluble sugar (SS)

were measured. The results showed that under drought stress, RWC and Chl decreased significantly, while SOD,

POD,CAT,Pro, MDA and SS increased to some extent. Drought tolerance of 11 bluegrass varieties were as-
sessed using the subordinate function,with the ranking as 10-202>Qinzhou™>Rugby>>Midnight 2>Qingshui>
10-130>09-085>Tianshui>>Liberator>Bluemoon>09-61. Therefore, 10-202 and Qinzhou could be used as the

potential germplasm for breeding drought resistant varieties.

Key words: kentucky bluegrass; PEG stress;seedling stage;physiological responses



