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Abstract

Objective: To compare the resistance physiology and leaf epidermal cell morphology response of
Cyperus rotundus L. under flooding and drought stress, and provide the basis for the application of
Cyperus rotundus L. to drought and waterlogging resistant flat vegetation. Method: In this experi-
ment, the application value of each index of Cyperus rotundus L. is analyzed. Water stress tests
were carried out on Cyperus rotundus L. with three treatments: Flooding (S), persistent drought (G)
and normal water supply (CK), and the physiological indexes of Cyperus rotundus L. were deter-
mined after 7 days of treatment, and the morphology of epidermal cells of its leaves was observed.
Under the field condition, the landscape-ecology-application lawn quality evaluation system was
adopted to comprehensively evaluate the application value of Cyperus rotundus L. lawn. Result:
The results showed that Cyperus rotundus L. had a higher value in lawn and was suitable for lawn
plant; under different water stress, the plant morphological indexes showed significant differenc-
es. Under drought stress and flooding stress, MDA content decreased by 8.4% and 11.4%, SOD ac-
tivity increased by 7.2% and 16.6%, and Pro content increased by 18.9% and 21.5%, respectively,
compared with CK. The number of stomata in the lower epidermis of Cyperus rotundus L. under
flooding stress was similar to that in the normal water supply group. The number of stomata de-
creased obviously in drought stress group. The number of cells in the upper epidermis was the
highest in the drought stress group, followed by the normal management group, and the lowest in
the flooded group. In the comparison of upper epidermal cell length, the flooded group was the
longest, followed by the normal management group, and the drought stress group was the shortest.
Conclusion: Cyperus rotundus L. can adapt to harsher waterlogged environment and drought en-
vironment, and more tolerant to waterlogged stress, Cyperus rotundus L. can adapt to China’s arid
and rainy areas of garden lawn planting and promotion of planting.
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1. 5|

K> e @S AL R YA VR, ELRS W SR B R [1] - SR AR E K 2 il T O A A
AR AR TR, T K A3 B 55 P R B TR R e A R IR, 2 S EEMIT Pn BEE, HXT
YA RGN T8 1) [2] [3]. FEYIITE 27K 43 e i, A4 Py 2B 0K &35 14 4 (Reactive oxygen
species, ROS), ROS [11k2% fx B3 s g i S AV BB /v i B PR SR AL AN R, 3G T I P K, 7
A R AT FH[4]-[9] AR I S A0 1 32 2 7= 4 2 T — % (Malondialdehyde, MDA), it MDA 1]
B2 AT DU T R WA M T 0 SRR, TR1HE I S S AR A 40 B e S Ak e J1 K /N[9] [10] i 22 (Proline,
Pro) & —F i WIS I T, DA BRIRASAE TR AR [11]. BRBE R REE SER Z
Ab, B BT EMRE I A E A MRS B RS T A S A AN T BE, Pro 1AR BRI A A = R A )
SF K 43 Al i P ) 5 AR FR[9] [12]-[15]. B ALY AL (Superoxide dismutase, SOD) &5 5 A [H = 1
B EH 3 AR S RS A R rT LLd S — R B S RLIPI, 7K 23 e N SOD JE P I K-S A 1 B 2 B
1EEb. %L & (Catalase, CAT)fRE 5 it & k& (hydrogen peroxide, H,O,) s N A= p HO #1 O i &84k 4
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ligt(Peroxidase, POD) ] fbid S b S I 73 i 1k P By SR A 2R 5 [16]-[19] - 7 B 1 (Cyperus rotundus L.)
NI HFHCyperaceae) ¥ & £ (EAE FANEY), W AAFMX XA 255 BkiE. Ak, BdEsE,
WAERR TR XN E S A A7 DAL, &AL . W ARG IX, IR E B R 7 X 4 7
Ai[20]. AFMET RO B TR AR AR R, R i B2 AR MU R REEAMR A N
MEFATHUCE B, R0, HOIRZEEIREE, @bk, HRZENE0. E9EE P21 &7 A
AR BEIARE ST, A A VE BT )ATC M ST (B AR SRR ZR) Pty 3, 2l R SRS T B
[22]. &M 5AE—E I (B BEN A G N T R Ha MUK PRE I RE /), XHRIR I 52 08, EERIVER
i AN FE R PE 23] BT BT C4 1, HATfEssot IR TR TS /EM, FERER 7 28 55(C3 HE YY)
HA HSRHISES 71[24] [25]. LA MTTAT F0 0 B T A G M RO 5 LU AT T [26], 5 BRI A P A
R B M S5 RR[27], K B IE T T AT 6T HAR SR ZEAEAN R A R - 3K A fE 71 (28] -

2. BRI E
2.1. WRMR

SRR B 7R 25T 2022 45 2 7 A AI AR AL A8 R TR K 272 el 25 el b el 25 2 3t K R R4
K [e S0 2 0 % DR ZEAE AR 2R BT BRAC B, B F R/ — B IREE, AR T TR AR 5 % o

2.2. SKBRMRIALTE

© #fk: BEBmEOL)REZE R 2/3 mib, ESL3E, BARER IR R PR TR, TS
B 5em BN TR, POKEAE . G & 2R =8 31— 80 e I EE & M I E .
@ KHEFA: EIRIGIEHER 6 x 1 m (ISRie A, WRIGSLHinT, SHAHhE— e, EpRkias,
JE REE RSP RIS e 32 x I m, FRESATTE 0.3 K. IR E SRRV RIEFIRE: Mkl
(10 B B BT R R ZE D A [, Al i, VAR 10 em, SR 5 om, REHEGE - ZE L, If
XFHFHEEAT K, BELBIGRIE . J5 0 S IR IR BB R IS SRR R . © WE AL
B AR FRRT, A& 20 LA S K E A T IE R CIRES . 2022 47 5 F 10 HAF MK Ia ik, % 3
ANGEEE, NG 10 B, RHSEERNLG T, 3 IKER . SLH/K(ONERE, KA 10 &EMTFET 1x 1
m SRR T, SR KA T R A I T R AL S2: fEMMAALERJE 14d WAEEK; S3: IE
KGR, LERIE A (CK). X TR EE, R REFMT KM, IR FEK 3 [29]. (£
ELKE: IEWE T 15%, K 30%, T-5 4%)

2.3. EFERETMN

AT =3

RIS R] Ny 2021 4 12 H~2022 42 6 A, i 9 RITR 27 el 2 el b g el 25 Sz ekt 50 B o e
THATYMENL S . P I AR ZE 0 T R R AR, B, AIAER.
BRAEH. RAEW. S99 MIR[30]

BIREESIEN B R R

KRS - 2 - BV R, ASSOUL B AR 0T i B P o B = 5 TR R 2 B 5P 10 o
BATLRGVPN[28] [29]. SIANFEPESMRE. LSRR MARESIRFNE, SEWHUILE D). %
TRPR PR 20 SREVPARA 9 Z0I(9 7 i, 1 70 iRZE), HRFEF VYRR F & - FeAs
IR, R A BR8N ) BOAS PR A5 23 R A Bl R R 5 36 1 OB AR PR AT SR R A5 2 P 1 B B
I 18] BEE T AR SE AL B RF (K BF F 257 5 0 EL[31]-[34]
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Table 1. The rate of turf dndex for different kind of turf grasses
= 1. TEIEBEITT R E

R W Jri EN Btk st & @R WEREEE SOREE RIRE

MFEESE 020 0.15 0.20 0.15 0.10 0.05 0.10 0.00 0.05 0.00
WEHESE 010 0.10 0.10 0.10 0.10 0.10 0.10 0.15 0.05 0.10
BHEF 010 0.05 0.10 0.10 0.05 0.10 0.05 0.20 0.05 0.20
frEFFE - 0.10 0.05 0.10 0.10 0.10 0.05 0.10 0.00 0.20 0.20

Table 2. The standard of turf index
%= 2. IAMRIESFRE

e I I i v \Y
SE TR R
Wy 8~9 6~7 4~5 2~3 1
% 1(¥k/100cm?) >60 51~60 41~50 30~40 <30
J/mm <3 3~4 4.1~5 5.1~6 >6
Bk IREEFS Bk AR — A H— JEL
B lem <8 8~13 13~18 18~23 23~28
i Hld >210 195~210 180~195 165~180 <165
i PR — B A BokiEminT L REMEAREE MBI RImARER
T} B B 141 % >90 81~90 71~80 61~70 <60
FREE I FEd <20 21~30 31~40 41~50 >50
FIPPORAE 5 B T4 LIED] 55
A= FRFR bR 8 J7 ¥

HEp g & 2 G BRI i s T I (MDA) & i F I 5 SR FH AR A 2 bE 2 Ry 52 - A 8 (MDA)
£ F[35]-[37]; SOD #4 Fl &L VU Me(NB TV 52 - Fr 8 A AL B (SOD) T 14 [34]; &R (PRO) i Fi st
ot G T Wt e R R b == 1 = A
2.4. BHEMSTS 9

AR5 b T A 96 2 ] Microsoft Excel 2021 3475 AFIHI2EALFE, % FH SPSS Statistics 21 %75 H
F 45 BB 34T B R R 2243 M1 (oneway-ANOVA), {§i ] Graphpad Prism 9 #E47 E & HiI1E, A LSD k46
MR EYE, 25 B R PR MEZ (Mean £ SD)E R, P<0.05 RRZEREE.

3. ER5 9
3.1. EMFRELENANEITEN

TRV NS

AT RS . R AE N TR E AR, EEMEEIN T IIE(LE 3). &
M FAERIL R AP Z 86 2 i Ridki)a, &M IaURER AR, HAKEERI, JURINEKEM
XHEPRA RS AW N, AT AURAE KK SCER . 2 AN, MK mgh, ZHEIrsEtK,
AEMIHEIE R TR 3 AHIE] 5 A8], fEHRZE. mHAERKIR, BRKE TR, RHEKEFRSEERKK
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KigbE. 4 HhfR 5 A TA), Ry 2 KRR AMEMKEL, SHEREKEE RN B.
6 A¥1EI 8 Afy, MMM E . Z2EHE, W ZE HAEKMYURE KRS, ENFEHEK . 7
R 8 ARemM T 55K B KRN, 9 AhfMEMITIE, BRCRSE: 11 A, R, B2
RETF. M live, Stk B A EE, BRI TRED, RSN AR, CERT
W H BT RO o
Table 3. Cyperus rotundus L. phenological period
3. HEEMFIEE
WMERT  WHEEM R e AR BIEM RN REN O CRAEH 4l
s 3HAYR 3HTH 4AFH 4HATH SHTH 6HTH 7THTH 8HTH 9HFH
ikl 3HTHE 4H+H 4HTH S5HTNA 6HTA 7HTNE 8HTA 9HYHA 11 H+4

EFESFEIFF RIS R

XTEF AT, A4 AIE] 5 RT3 RS E, ARAE L 2 (PR AERT 10 NP MR e
GvPoy, @RNAE 4. WNEAFH, FEFHT 3 SOWNIPEHMHRER AR 4 H I 5 H PR R
AN, HEERE. it 38—k R DR B M SR R R A s 5 AV BR T R R,
RYBIRFBELLF, WHRHEMY—M: 5 AKRE, HTEMTFHGIE . 2EHE, ENERNE,
PRSI 55 K PP MBI R . ZRE AT 3 IREPEIRRI e, FITFEPEM Sk, S, T
BRI R BEAPE 4 NMIRR IR AL, H AP B G F 5EEE) 2.4 mm, G0N 210 R4, BUFHEEE
M 20d KA.

Table 4. Cyperus rotundus L. Scores of various lawn use traits
=4 BRFEERMERKITSER

Ay ®E Bt gt Bt g wmE mE 0 WEREE SoRRE RIRE

4 A%] 55 8.0 6.5 4.5 8.0 7.0 5.0 6.5 8.0 7.5
5 1% 75 8.5 7.0 8.0 8.0 5.0 7.5 8.0 8.0 7.5
5 K 7.5 8.5 6.0 8.0 8.0 5.0 6.5 8.0 8.0 7.0

T REISEEIERME AT

PLFE 4 Bt aElE, 5% 1 IRCEAREX BARST, 1930 & Mt 75 PERAE 4 DRAVERE F 1SR
WA 5) 1E 3 RIEMIPH T, 4 AVINAEN TEE 0wk, 5 AWINEN F4iaitoike, HS
HHIAT S A B B A A Ll e

Table 5. The result of Cyperus rotundus L. value evaluation

5. BMIFEEITANETNER

A ML i R BB HLT PR BB ait

4 A1 6.325 6.575 6.600 6.750 26.250
5 A% 7.325 7.500 7.450 7.575 29.850
5 H# 7.275 7.250 7.200 7.275 29.000
{8 6.975 7.108 7.083 7.200
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AL EPE 2 B A SR SR B, A N7 IR R AR . BRI O R R, P
PAE N RLEERE, HL 3 RS AT AN (PP 0 e, (EDE IS & B AR B AT DU OO BB 3l R B b AN
B EEPE A BRI PPN B AT R A BB L R FAERE RS AL, A N T R AT
BRI SR ], i BB R A0 DA BRI IR L, Bt LA il RO AIZ s 0, e 3 vzl i s AN B
PR R HARIE, ROR BT & & @ i NS B o O B EOR B A R 1 B SR AR IA 1Y
A&, fE 3 WM M EPE b, B R PR AR OR PR MPE i, G S 2o R+
P,

RV A REW] . AR 25— PE, 230 T BRIk S P S VIR TR AR BT, T3 L
Pt IR 4 MERRIEARELZE AR HIMER S &N D, BEEN TR 5 Y
£ 6 AVIAARFEHSE M ER e AT HSE ERGEE T, FI R AR R R R SR G
BB, HUGRI PR R SR UL, A BT A I N TS AR ARSI R
HABGMBAOME, iR 58, b, B S5IE O N A AR AL, Wy
R mES . BRI ESE, HOLRAFEIR 2 PN R )

3.2. EMFKRIMETHHIEEERNMLER

HE 1, FMFE 3 MK iE 7d 5, MR EEN G>CK>S(G TR 4abH, S KA, CKIE
WEM), HERRE, HPTERES CKIHSZRSEZRAR, BAWE NERTFHSREERE
A, ML CK BRMK T 9.9%. MDA & & K/NACK > G >S, HZEREZ, HipTRPha A K~
7T MDA &85 CK M EL 251 N % 8.4%F1 11.4%. SOD &M K/ G>S>CK, HZEREF,
Horp TS A A K s R TR0 SOD 3 PE S CK AHEL 2073l 1T 7.2% 1 16.6%. Pro & &1 K/NA
CK <G <S, Zri#E, HhTRbafmKhiE &8 Pro & &S CK AL BT+ 18.9%4
21.5%.

4. ¥W1ig

TEFELE 7 d (7K WMHE T, KA 2 1t R i R & B LR B IR R R, T
FE TSR SR HIME . REIARE N, FT RS B EORIE SRR T, T
K IE BRI T A R A BMIEIER, AoEEWIL AT TR aAE K phE R A&
i MDA & B M L IE# & B A A FFEE TR, HA/KME T MDA & & F MR E, BTk
T, HAIOATHLGI4ERE MDA & EAE— /KT, 7K Bl 5 R 0 A e 75 B e (05 o 1
I B R B 56 SR K e 8 A — 58 & RLRE T o T R AN K AR R ZH A B A SOD v MEAH
ECIE 5 B B 730 BT 7.2%H0 16.6%, 15t BH 7K 73 e fd 4 B 114 N P~ AR R 2 HNE SRS = T IR IR R 48
BAMFAERK A N RS R S IERR, 76T 5l N R B RGN, UE B A B A BT R
SE I . PN AR EEZE H Pro F B AH bU IR B3 ) It 18.9%F0 21.5%, [ U B R A R A —
PRI B 1. X SRS XIFEM AT A KT =08 22 [X i V& 71 2 B 2B K BO6 SRR RS ma i F 70 b
g5 R —5[38].

5. &g

7 & DB R R I AIE B H T EIPSAGAE,  FASR 1 B A B 47 A 3 B S A0 B PP R I B A
R G OL[39]. EAFIBEE LIS /KET, A& FH4E S 5. MDA &, SOD W& Pro &
LK W N R AR 2 e, Ho o S A KA T SOD iE AT Pro F &L CK &, MDA &
I CKAL, TRMHE MRS EL CK &, MKMHE FHERE L CKAK, X5 SOMES -1 7K
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Figure 1. Physiological indexes of resistance to Cyperus rotundus L. under three kinds of water stress
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