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Drought Tolerance of Six Garden Species
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Abstract: In order to select garden species with strong drought tolerance, six common garden species, such as
Lonicera maackii, Cercis chinensis, Lagerstroemia indica, Vitex negundo var. heterophylla, Lespedeza bicolor,
and Broussonetia papyrifera, were used by water control test in pots, and the morphology, soil water content,
contents of chlorophyll and propylene dialdehyde (MDA), superoxide dismutase (SOD) activity in leaves were
studied. The results showed that soil water content decreased with the extension of drought stress time. The
growth of Lonicera maackii, Lespedeza bicolor and V. negundo var. heterophylla look like better, while that of
Lagerstroemia indica, C. chinensis and B. papyrifera showed wilting and falling. Photosynthesis pigment contents
of six species rose at first and then fall, the activity of SOD showed general upward trend except for
Lagerstroemia indica, and the content of MDA rose continuously under drought stress. Therefore, the drought
resistance of Lonicera maackii, Lespedeza bicolor and V. negundo var. heterophylla is strong, and that of
Lagerstroemia indica, C. chinensis and B. papyrifera is weak.

Key words: Garden species; Drought resistance; Drought stress; Road greening
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AL EE(SOD) G M. TH ZE(MDA) & &% 5
WY B EYI KRR, A RGER 07 OH.
H20, 55 H HHAE, BB et ik, Ak 2 ER3 40
MBI VE R, SR AR YA AR Ot RE
otk EEReE, HE 8RN 20 RBEYDEEAE R )5
55, MEYEBETFRMHEN SRR S R, R
FEEYH A EE. KHY D ERIEA T
WA RMEAPEEER, B 4R a
(Chl a). M4EZ b (Chl b)FI25HHE | & (Car) & =48
A WAE A 2 38 IR S o SR A 4D 0T 5 i 1)
Wi [ A IE N S 22 07 T, AN — AN LA Rk
LE P A — € PR TERT, RS AT
FA1E 9 55 1) H) € H w7 E I E 2 MR bR SR A v A
VI S . K 2 38R AT 2R G VA AT LYE BRAS
SR ART R TP, BRI Y A R

A # KR %,  X 4 A (Lonicera
maackii) . 4% 3 (Cercis chinensis)- 4575 (Lagerstroemia
indica). Jf4%(Vitex negundo var. heterophylla). #t%
“f-(Lespedeza bicolor) F1#4#4 (Broussonetia papyrifera)
3L 6 P W AMAEY) AT BR T2, WEEKIEES
MBS KRB, ISR EGE. HEALY
B AL i (SOD) v P4 A1 7 — i (MDA) & = i3k 47 I &=,
X} 6 MAEYI N EPEH AT A RN, DU S
PREFACIR R A B R BRI R R MR
IR R SRR AR 2K

1 PRI 7

1.1 #E

W 3 a A4 A (Lonicera maackii). 453
(Cercis chinensis). %74 (Lagerstroemia indica). |
2% (Vitex negundo var. heterophylla). #H%% 1 (Lespe-

deza bicolor) #1#4 # (Broussonetia papyrifera) 4y £4
Bl SR N H ARl (Caprifoliaceae) 2 4 J& ¥4 H- i
K, FEMEICAE; EIH TR (Leguminosae) £
IR JE M AR AR EAR, DARAE N, BN T 2
Bl (Lythraceae) 5K & & HEARBUNFA, DUAER
T NS HEE AL (Verbenaceae) H 3 J& HEA BN
A, FEMEALE; AR RN ERIN PR E
SEHEAR, DAWAEE: RN SR Moraceae) 14 &
AR, FEMERIZARE ., 2018 4 3 HHFMHXE A
BT H R RK AL E B, Fr R R IR —
B AR AERH I P AR FLRZ A T 25 cm =30 em 1%
BHER S, B3 1, REFETOAMRE L DY
PHea R CME=6:2:111111,

1.2 JFi

T 6 R B A v R 2 e A e A A I ) S B
KWW, ZX AT =AM, EFEEZW,
KETRAN, BT AR TR R E, A
RAHNELF 2018 4F 10 A 13 HIFMHIHT TR g
R, HRGEEKEAFTRAK, X AR IER 5
Ko FANLFEE 3ANEH.

AT EALFER 0. 3. 7. 14, 21 f128d M
HADAPUOE, RS RIS KEH
Delta-T 45 X L 388K 730G &, #HEREHEA L
OV R YRR AT B, AR AR BRI A 3 4Kk, DA
AR (%) TR

A 23 25 B 8006 A BRI Sk & M, 4y
BT T EALFE) 04 34 7. 14, 21, 28d EHL 5 F K
PThEErt Fr, FEAR 6 mm 3T LA BT 20 ANt
B Fs TN 20 mL 80% A B g Abi 42 7 .d, &[]
R EEZEE, R EETHUSA) 7 HIE 663,
645 1 440 nm &K ~ll%E OD &, 14 Chla. Chlb
i Car &&=

A AL W) AL B Y M (SOD) SR FH 40 Y mk
(NBT)AbIE vkl e, oK NoFEE, H pH 7.8 %
FRZZIPRAREL, 10 000>qg ¥4 550> 10 min J&5 47
W JFE RN, A8 4 6 EETHTE 560 nm KR LR
ME, LA NBT SaAbid 5 50%AT wE g8 1 A4
TEIERAAL (V) TH T (MDA) S BRI ACE e #
FRIEDE DY, DT B B IR FE 3R

R B K FH Excel 2019 #4740 22,
{4 F SPSS 19.0 i#4T ANOVA J5 24 #1#1 Duncan 2
ZEIE, PLP<0.05 #pREREE.



312 s A R ) 23

08 4%

2 SR

2.1 FEIEX AR LA KR KR

Bt T RN ) R SE G, T R B RE SRS B
W BIEEEOKRIZET T REGR 1), @A 0. W
Ber R 1 35 K R B 2 AR (P <0.05), (HHY
1214028 d I ZERARE . Bk HFAT R
3R 7 d SRR E RS, (Hihia 14, 21
M28dERAEE. 6 MEYTFIHE 14d, +
B KR T B2 25% LT, PR 4R 7 oK R s

F 1 T L K (%)

Table 1 Effect of drought stress on soil moisture content (%)

20.3%~25.8%, T 5/ 28d, LIRS /KEFELER
10% /547, Ab BT SUIRAS o I A EAR [R] A ] ,
SRR BRI T 1 A KR A,
b B IR K TRTR IR AR
3 SRR BUR, IR K b

MBI LRI, F5PaE 28 d, 6 FEYH B
TAFRRERZEEMET G SEAR. TR AN
B R (22 35 RE BE AR M B RO DL B,
I ERTRANF R I B T ™ A iy 2= RS A

P 1) SRR il Hk % Vitex negundo BT Fy#t Broussonetia
Day Lonicera maackii Cercis chinensis Lagerstroemia indica var. heterophylla Lespedeza bicolor papyrifera

0 47.65+1.88 34.37+1.40 35.09+1.54 35.49+2.03 40.5442.24 41.78+1.36

3 44.04+1.72 26.58 +0.50 27.00+3.20 26.74+1.28 33.98+1.76 35.52+1.66

7 34.24 12,56 19.54+1.86 18.33+2.80 18.01+1.34 2844277 23.3732.41

14 24274214 1456 +£1.76 12.2141.55 12.27+1.84 18.76 £3.56 16.34£1.63
21 14.09+1.00 10.34 +2.37 9.154+0.65 11.95+0.39 12.26 +1.40 13.1540.35
28 13.92+0.17 10.88+0.59 9.92+0.12 9.9440.72 10.60+0.60 10.47 £1.56

s
.g
i
o

E1 FRMaEmESREE.A, C E G I, K ;B D,FH,J, L T5PH28d;A B: £HK; C, D: %3, E, F: %% G H:
K, L: #H .
Fig. 1 Effect of drought stress on morphology of species. A, C, E, G, I, K: Control; B, D, F, H, J, L: Drought stress for 28 d; A, B: Lonicera maackii; C, D:

Cercis chinensis; E, F: Lagerstroemia indica; G, H: Vitex negundo var. heterophylla; 1, J: Lespedeza bicolor; K, L: Broussonetia papyrifera.
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TE AR SO B S BEREAT Y6 A P 32 B K 58
MR PR A B RS, Hdntag R, K MR
5XEEHMXREDDN, HEEE—ERE Lk
RWAEP A TR IRE 71, W s R A 1 A K 18T

M 2 AT WL, 6 FiAEYITE T S E R, IRk
HERGRITMEEAR. MET FHE g
3, S4RA Chla. Chlb F1 Car & EAMAK, &

R 2N DT Rk, BERAEE, HHESRAK
W B G E AR SZ 2T R a f 52 . 48 3R]AN
BABC T Chl a.Chl b A1 Car & &5E ETHE FRE, %
JAIfEiE 28 d ) Chla. Chlb #1 Car & &%)t 21d
i 2 E > 76.72%. 55.71%F1 95.31%, AL Tl
1 7d i) Chla. Chlb 1 Car &&= 5l 14, 21 A1
28 d Ik W35 25, U IR AR T AEBRACIRES
NI O A RS BRI
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BEE T S ia i g 0s, SRAE. IR SRR
Chla. Chlb fl Car & & 25t LA A &
HifriE 7 d ¥ Chl b & & Lo R 25 4 R 64.27%,
it 14 d Ebfihis 7 d BB R 72.15%, 1 HLAE
JHipiE 21 A1 28 d I IF R AR, 3R IR A
MR S B2 T B A s BOK R 2% A 3 d
1) Car 7 & Lo IR IR 451 92.83%, {H Chla. Chlb
TEMNERANEE, SRR AP E)
o fETRMHa T, MMrLE RS =8 A,
firif 7 d ik E 5 K{E, Chla, Chlb 1 Car & &%
i EL xR 25 4 v 48.83%. 143.00% A1 91.15%.

80d ®3d m7d m14d ®21d @28d

Chl a (ug/em?)
- = e
wn fan) wn (=) wh

(=}

Car (ug/cm’)
D o= N W =W (=T B o] O

Chl b (ug/em’)
O = N W = N N o O

1 2 3 4 5 6
i) Species

B 2 TRPax R My PREEREW. 1 ek 20 8
Il 3: 4K5; 4: % 5 WIBLT 6 M. TIEIFEL

Fig. 2 Effect of drought stress on chlorophyll and carotinoid contents in
leaves. 1: Lonicera maackii; 2: Cercis chinensis; 3: Lagerstroemia indica; 4:
Vitex negundo var. heterophylla; 5: Lespedeza bicolor; 6: Broussonetia

papyrifera. The same is following Figures.

2.3 FEAN SOD &M i m

A AL A T (SOD) v 1 2 Hl W T 52 1 1
HESRR 2 — MY Z BT R Mant, HHos
WRPERER, b5 5 A A B A T A T 3
WISTEER OF, dEFE T ISR, (R 4s
¥, T AEAE DA — e FE P b A ek 2% B K PT
KAy e B, 5P I R BE R IR, 6 FhiE A A
ff) SOD JEEAL AR —3, SHA. HH I SOD %
PERARRE T, K. AR FIELT
b fa BRI, TR R T RES .

SHARET R 21d ¥, SOD iitE—E 4k
TERAR/AKF, Wrid 28 d i k7t % 235.85 U/g Fw,
K35 72 5 (P<0.05), X W] — g I [a] N I+ 5 b
TEX G R (1) SOD V& PERZ AL /N o i i 8 B (1]
FISEK:, FIRR) SOD it 2 BTtk ke, hia
21.d Bk B s s, beEE 0. 3 A0 7 d 1 R 3 4
75 491.55%. 346.44%4F11 117.36%; frif 28 d A i
AL

SRR A AE A 14 d A SOD S MEIZHT
B, Wif 3. 7. 14 F1 21 d [Alf¥) SOD i P45k i 2%
Z5, A 7 F1 14 d 1) SOD yEMERAR, Ll XTIt
e BT R MA 3 d 1 SOD E M 5 IR TE &
EXRR, AT d ik EE, HbE 3 d RER
15 68.94%, JHrid 14 d B &A%, SbE 7 F021d 12
S ha 21d 5 X B, XS B R AR
W Fi et RARAL, R\ERL TR 7~14d N, %
IRl FRIAC RN T B R I 1 N SOD v M SR 4K
N FEAFFA, BT RREEK G R RS
TEME TR, RIHE—2 N R8T,

ETRA N, KK SOD i THiZD N %, M
187 dEeriE 3 d i3 T FF 16.52%, Wria 21 A
28 d I Frfsids, X RIEHAET Rha TSk

s0d s3d e7dweldd =21d =28d

1 2 3 4 5 6
14 Species

3 TEaxt SOD i
Fig. 3 Effects of drought stress on SOD activity
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2.4 FERHEN MDA & EHIEH

FEE R & KR TR N E R 2 S
HBRAEAL T IE P RES, HEET 2
I, AN EBERE7EFRER, RN
WAL B (MDA)M, — BT, TR
B FERT MDA 22 B . WE 4 v LE
, BEE TR ERaR K, 6 FiEY) MDA &
HEAARE BT, HET. ERkGE 21, 28 RIA
I 49 TCVE A I R 2 RN (B8 28 R IR i
FETCERM)ERE 7 d W HEE T A FFREE I R B .
BRIFIZEAE, SRR . HRE. IR T AT
F i85 MDA & B m T, S8,
EIRFIEA R T 28 d 1) MDA 25 &4y il Eb ol i 4
/51 105.65%-. 58.93%#1 114.91%, LA 14 d 1Y
MDA & & R 75 193.26%, FRALER 21 d 1Y
MDA & & bR I 47.12%. J5 20T, 4R
A ERBIORIAE) B FE A [F) - 52 Jo i 15 [) (¥ it - MDA
TEERLZE, EREME O, 3. 7. 14 f121d |A]
) MDA & &2 R I8 R E K HIZME 7 dm
I H MDA & & 5 0 iRk 3% 2 5 B R 71 MDA
SELEME 7. 14, 21, 28d Ak REER.

100 m0d m3d 7d wl4d w21d @28d

= 80

HiH Species
B 4 T2 Wit MDA & &5

Fig. 4 Effect of drought stress on MDA content
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