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Abstract: Tall fescue (Festuca arundinacea) was used as experimental material in this study to explore the mechanism by

which brassinolide enhances its drought resistance when grown in vegetation concrete under drought stress. A pot experiment
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was conducted to investigate the effects of brassinolide on plant height, biomass, photosynthetic characteristics, and certain
osmotic adjustment substances and antioxidants of tall fescue under drought stress by setting treatments with three water
gradients (well water, mild drought, and severe drought) and four concentrations of brassinolide (0, 0.05, 0.2, and 0.5
mg'Lfl). The results showed that the growth of tall fescue was inhibited, and the physiological performance decreased with
the aggravation of drought stress and prolongation of stress time in vegetation concrete. Brassinolide treatment significantly
increased (P < 0.05) the plant height, biomass, net photosynthetic rate, transpiration rate, stomatal conductance, and proline
content of tall fescue under drought stress, reduced the intercellular CO, concentration and malondialdehyde content in the
leaves of tall fescue, effectively improved the drought resistance of tall fescue grown in vegetation concrete, and had a
significant concentration effect. Spraying 0.2 mg-Lf1 brassinolide under normal water and mild drought stress had the best
effect on the growth of tall fescue, while spraying 0.05 rng-Lf1 brassinolide under severe drought stress had the best effect.
This preliminary study revealed the effect of brassinolide on the physiological characteristics of tall fescue under drought
stress, providing a research basis for using the exogenous phytohormone brassinolide in the ecological slope restoration of

vegetation concrete.

Keywords: drought stress; vegetation concrete; brassinolide; tall fescue; photosynthetic properties; osmoregulatory

substance; slope restoration
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Table 1 Effects of drought stress and brassinolide treatment on plant height of Festuca arundinacea

+ R s THSEE P R AL B

TS Wi 7] Drought stress time

Drought stress treatment Treatment of brassinolide

30d

60d

90 d

CK
T
T,
Ts

wWwW

30.67 £ 3.22Ca
31.67 +2.08BCa
36.00 + 2.65ABa
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39.67 +2.08Aa
42.00 +3.61Aa
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45.00 + 2.65ABa
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SD
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WW: well water; LD: mild drought; SD: severe drought; CK: control group; T,: sprayed with 0.05 mg-L7l BR; T,: sprayed with 0.2 mg-Lfl BR; Ts:
sprayed with 0.5 mg-L7l BR. Different lowercase letters indicate significant differences between different drought severities under the same BR

concentration for the same time at the 0.05 level, and different capital letters indicate significant differences between different BR concentrations at the same

time and the same drought severity at the 0.05 level. This is applicable for the following figures and tables as well.
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Figure 1 Effects of brassinolide on the biomass of Festuca arundinacea under different drought stresses
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Figure 2 Effects of brassinolide on the net photosynthetic rate of Festuca arundinacea under different drought stresses
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Figure 3 Effects of brassinolide on the net stomatal conductance of Festuca arundinacea under different drought stresses
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Figure 4 Effect of brassinolide on the intercellular CO, concentration in Festuca
arundinacea under different drought stresses
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Figure 5 Effect of brassinolide on the transpiration rate of Festuca arundinacea under different drought stresses
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Figure 6 Effect of brassinolide on the Pro content in Festuca arundinacea under different drought stresses
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Figure 7 Effects of brassinolideon the MDA content in Festuca arundinacea under different drought stress
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Table 2 Correlation analysis of each index of 90 d Festuca arundinacea under different treatments
¥8h5 Index P, T, G, C; H Agb Bgb Pro MDA
P, 1
T, 0.902" 1
G, 0263 —0.006 1
C -0.836 -0.761"  -0324" 1
H ~0.050 -0.307" 0.754"  —0.129 1
Agb 0.049 ~0.151 07927 -0219 0.864" 1
Bgb 0.532" 0.310" 0.799" -0.607" 0.671" 0.787" 1
Pro -0.805"  -0.790"  —0.122 0475 0306  0.166 -0302"7
MDA -0.709"  -0.668" 0467 05157  —0079  -0217  -0519"  0.768" 1

*RNFEMR(P <0.05); **RRRBEIK(P <0.01). P,:
Agb: Hh FAEY)E; Bgb: HFAEYE; Pro: WHEMR; MDA: N

‘@;‘tAiﬁHL‘ T,: ZMBEA: G
o R3[F.

SIS C: MAICOKE: H: &

* and ** indicates significant correlation at 0.05 and 0.01 level, respectlvely. P,: net photosynthetic rate, T,: transpiration rate, G,: stomatal conductance,

C;: intercellular CO, concentration, H: plant height, Agb: aboveground biomass, bgb: belowground biomass, Pro: proline, MDA: malondialdehyde. This is

applicable for Table 3 as well.

®3 EIHOONRAERRE
Table 3 Principal component analysis and
variance interpretation

87 Index FHSFIPCL  FHSR2 PC2
P, 0.838 —0.111
T, 0.521 -0.779
G, 0.810 0.470
G —0.697 0.350
H 0.527 0.792
Agb 0.648 0.690
Bgb 0.901 0.259
Pro —0.538 0.744
MDA —0.789 0.424
FFEMR Eigenvalues 4.537 2.866
Propor?o?(ﬁ ?;ince/% 50411 31.843
Rt TR 50.344 82.254

Cumulative variance/%

BR &b B, 0 H B A — € B MAEH, BBt BR
xR R R A B E Y, 4k BR
AbERR 2R S AR Hh B R R AR R i T iR CK
AEFESY BN T 22.79% 45.37% 1 25.49%, FHEX F
B R AR TR TR T BE A BR B T AR A A K
YRR S 3, it AR A K, i —

(kA 5 AR B AR bR R B DY, X RN R
U LR T K AW 45 BB W BR BE 2K
(R BE A AR 22 K, HL B 0 2 1 AR B 280
W AR RS, B RS 1EH s,
24 3 % F R A, 25 8P, G T, R,
B R FY, SAL S ERFLR G 2 S8, T &Y,
A C; F Gy [F I T B, Ui B S8 P, T B 1 32 22 A
A FLBR I R % B G, T B, T C 4 RN A8 BTt
i DU S B, T B A R 2 R AL R ) R
£ KW g b, 7R I )R RS TR M R
BN, R SE ) P, R R T RS Gy T
FIE ¢ ETh, RMAERFEFRLET, 8¢
¥ P, TR AERILIRHIE 2 S8 XRgE i T
I PSR f A A1 5 B0H PR 41 6 CO, 3 BB 7 1
I, HE— B BRI TR RS e A 1R Y
Wit AN [ BRACEE, BERE T & EF 1 P,
Gy Ty FRAK T Cp X 5 T PR 7 40 % E 9B 58
g6 B — B, YW IE BLR BE K BR W LU R TR
FLIT T, 5038 A 400 1A 30 7K 43 R 0% 22 AR - 5 T
I AR P 08 0 R O AR L 4R
TR e AT e O E N
@@ﬁ%%@%wm$¢%QEEMﬁmﬁg
2R R 21, T Pro SRR A ) B VA B R T 4,
Pro & it ) $5 &0 T LA G 155 45 ) 3k O, o R 4
R O] Sy = £ ULR AN 7 s 7/ S T2
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Table 4 Comprehensive scores and rankings of drought resistance of Festuca arundinacea under different treatments

LRER A

22 A 4E

TR b E 12 2 i b Gy F 434545 Principal component score 451373 (F)
- S Comprehensive Comprehensive
Drought stress Treatment Treatment of brassinolide Number PC1 (F) PC2 (F,) score score ranking

CK A 1.966 71 0.013 00 0.995 58 4
T, A, 3.33175 —0.087 45 1.65172 2

WwW
T, A 431363 0.149 44 222213 1
T; Ay 2.82229 —0.172 39 1.367 85 3
CK B, —1.183 49 0.024 11 —0.588 93 8
T, B, —0.009 15 —0.353 69 —0.117 24 7

LD
T, B; 1.188 19 0.053 13 0.61590 5
T; B, -0.278 15 0.659 36 0.069 74 6
CK G —3.886 00 0.084 24 -1.932 15 12
T, G, -1.970 15 —0.110 95 —1.028 50 9

SD
T, Cs —2.646 16 —0.280 45 —1.423 26 10
T; C, —3.649 48 0.021 65 —1.832 85 11

JERIH AN, Pro £y HSRGE I I, X AT B2 T R M P B MDA & i LA, i w i A K

BIERA RGN T RN, N T Pro (A AR
U, 358 S P BB YR ), R R IR
F 25 g R0 o T, S AN R BR AR,
For i Pro HEA Y EHETH, XA REE BRIEST
FHE S Pro KEBLR, LRI 530 6 o 5
BEW ARG PTE R faEY, x5 TWes™ E
A B0 TS R B0 U] BR AEA AU R AR
TH e N Pro & B, MR YT FRE ST BAEME
90 d I, Pro &% &l BR K FZ HHE i &5 T 5 B 1 i
%, KW BR B A — 5 RN

MDA 72 Hi 47 200 5 SR A 453 40 B0 7 0 S T
) 52 30 B4 (R ™ MDA £ 8 10 9 £ 0
TR 1 45 A 3 13 S8 A 453 005 S R AR 0 R A o
R 70 S0P W 3, T o A 43 i 9 5 ) AR
KW, AE[R I (8] K B8 T 5 a0 R i I e,
F5 1 MDA & B2 ETHE S, X ]R8 2 KO8 E )
FEE T R Wi Ja, s B i3 A W,

£ £ S Ek References:

BR AL # )5, # I (8] Bl 50 MDA & &4 Fr T
B ; 1X A A2 BRAE AU A B IE BRAE ik A A4
BT ROS, #3070 H B R FH 5, BRI 1 4 M B A1 o 4
FERE, > T MDA R &™), WM T 5 i ia
X 2 2F A A B, X S 7R AR 7 o 4 i
% (Malus halliana) IR 7045 FAH A

4 4

TR IR, R R VR v o 2 S e A [
WJE BR J5, BEA R e S AR A L R A
W, MR, RERFEFICEEM, EN
Pro & &, /> MDA ] 521, MM i He 45 iR it
Hh SR R AR DT, G2 T 5 aE X e R
f5d s FEH R FEWEE 0.2 mg- L BR B, 3&
T v I K o3 AR R T R 8 A R it
RO T 5, T 7S T R A 0.05 mgL
bR SE A
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