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Abstract: [ Objective ] To explore the impact of brassinolide (BR) on the growth, development, and
photosynthesis of sesame seedlings under drought stress conditions. [ Method ] A seedling—stage pot trial was
carried out on Poyanghei,a brand of sesame in Jiangxi Province.Two controls were installed : CK (full irrigation,
no BR)and TO(drought, water spray).Drought—stressed plants were further supplied with 0.1,0.2,0.4 or 0.8 mg/L
BR (giving treatments T1 to T4) ; After three consecutive days of foliar application , plant height, stem diameter,
leaf area, biomass, SPAD value, leaf gas—exchange variables and membrane-lipid peroxidation markers were
recorded on days 0,7 and 14 of drought.[ Result ] The results indicated that, relative to the control group(CK) ,
the growth of sesame seedlings under drought stress significantly increased, with reductions in plant height,
stem diameter, leaf area, and above— and below—ground biomass by up to 43.4%, 26.6%, 46%, 60.1%, and
56%, respectively. Additionally, the relative electrical conductivity (REC) and malondialdehyde (MDA ) content
in the leaves increased significantly by 137.6% and 62.4%, respectively. Meanwhile, the photosynthetic
performance of sesame seedling leaves was significantly inhibited under drought stress, with SPAD, net
photosynthetic rate (P,) , stomatal conductance (G.) all significantly reduced compared to the control (CK) ;
intercellular carbon dioxide concentration (C;) significantly increased Exogenous BR sprays of graded
concentrations mitigated drought—induced growth suppression in sesame seedlings, primarily through
improvements in leaf gas exchange parameters, enhanced dry matter accumulation in various organs during the
seedling stage, and reductions in leaf relative electrical conductivity (REC) and malondialdehyde (MDA )
content, thereby mitigating lipid peroxidation damage to the seedlings. Compared to TO, the T3 treatment
G, and SPAD values by up to 38.6%,64.6% ,and 26% , respectively, while reducing
MDA and REC by up to 23.8% and 45.1%, respectively. [ Conclusion ] Exogenous application of BR can

significantly increased P,,
alleviate the inhibitory effects of drought stress on sesame seedlings , maintain normal growth, development, and
metabolism, with the best alleviation achieved at a BR concentration of 0.4 mg/L.
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Tab.l The impact of different BR concentration treatments on the growth of sesame
seedlings under drought stress

TRREd kb3 PRii/g ZEH/mm M Y em?
Drought days Treatment Plant height Stem diameter Leaf area

0 CK 13.87+0.37" 5.68+0.10" 44.93+5.00"

TO 12.90+0.22" 4.47+0.24° 30.39+1.19"

Tl 12.87+0.25" 5.04+0.12" 37.07+8.11"

T2 12.60+0.24" 5.21£0.09" 37.03+1.98"

T3 13.10+0.54" 5.29+0.12" 38.41+1.35"

T4 14.33+1.24° 4.63+0.06° 36.68+1.77"

7 CK 19.45+0.05" 6.34+0.08" 70.88+0.58"

TO 15.00+0.90" 5.14+0.07 38.27+1.32°

T1 18.53+2.87" 5.43+0.64" 41.85+5.81"

T2 18.67+0.21" 5.57£0.21" 45.35+1.40"

T3 19.27+1.60" 5.72+0.21" 49.76+0.97"

T4 18.00+0.29" 5.13£0.19" 39.04+1.36°

14 CK 32.95+0.45" 7.03+0.61" 72.94+1.98"

TO 18.03+0.39° 5.16£0.07" 39.93+1.53°

T1 24.37+0.40" 5.34+0.10" 44.16+0.35°

T2 30.00+0.70" 5.70+0.07" 50.58+2.37"

T3 30.30+1.56" 5.83+0.14" 52.48+0.79"

T4 27.60+0.10° 4.73+0.34° 42.28+1.92°

P AESVEERIE 197G FRERR R [RIAL BRAE 5% ARV 28 5 12
The lowercase letters following each column of data in the chart above indicate significant differences between different treat-

ments at the 5% probability level.
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Tab.2 The impact of different BR concentration treatments on the biomass of sesame
seedlings under drought stress
TR Hud 4 Mg L R EN Mo bR g Ho R g
Drought days Treatment Dry weight of stem Dry weight of leaf ~ Dry Weight of Shoot ~ Dry Weight of root
7 CK 0.56+0.04" 0.92+0.14" 1.48+0.11" 0.75+0.10"
TO 0.35+0.05" 0.68+0.03" 1.01+0.05" 0.33+0.02°
T1 0.48+0.02" 0.80+0.15" 1.22+0.16" 0.38+0.03"
T2 0.49+0.04" 0.82+0.12" 1.31+0.08" 0.40+0.02"
T3 0.54+0.06" 0.87+0.07" 1.44+0.11° 0.48+0.02"
T4 0.48+0.05" 0.80+0.07" 1.29+0.10" 0.39+0.07"
14 CK 0.95+0.05" 1.16+0.03" 2.11+0.08" 0.89+0.08"
TO 0.63+0.03° 0.81+0.08° 1.44+0.09° 0.48+0.01"
Tl 0.80+0.08" 0.93+0.07" 1.67+0.06" 0.54+0.02
T2 0.80+0"" 0.95+0.02" 1.76+0.03" 0.63+0.06"
T3 0.87+0.11* 1.06+0.06" 1.93+0.17* 0.70+0.02"
T4 0.75+0.08" 0.92+0.14" 1.67+0.21" 0.54+0.04"

R PRSI IR 0/NE FREFROR A R BEAE 5% R KF 22 57 3

The lowercase letters following each column of data in the chart above indicate significant differences between different treat-

ments at the 5% p

robability level.
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The different lowercase letters on each bar in the chart above indicate significant differences at the 5% probability level .

ANTF) A JEE BROAR B 5 PA T 2 RR A 1 RO A YRR AR

K1

seedling leaves under drought stress.
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Effects of different concentrations of BR treatment on photosynthetic performance of sesame
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The different lowercase letters on each bar in the chart above indicate significant differences at the 5% probability level.
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Fig.2  The effect of different concentrations of BR treatment on MDA . relative electrical conductivity

and relative water content in sesame seedling leaves under drought stress.
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SPAD [SPAD -0.94 0.85 0.72 0.70 0.56  0.60 0.50 0.67 0.74 -0.84
REC REC -0.78 -0.73 -0.75 -0.60 -0.48 -0.40 20.67 -0.74 0.84 0.8
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Morphological and photosynthetic traits

0.05 ** P<0.01 *** P<0.001

RARAN M B3 (P<0.05) 5 ## R R AR B3 (P<0.01) 5+ R M MR .35 (P<0.001) o PG Adi; T
TR G S ALFE € Ji[B] CO, MR BE s PH AR 1 5 SD - 254 LA I AL SDW 3 B3B8+ 55; RDW . L N3+ ; MDA . 14
T REC XL RWC X 5K

* significant at P<0.05; ** significant at P<0.01.*** Significant at P<0.001.P,: Net photosynthetic rate; T’ : Transpiration
rate; G_: Stomatal conductance; C,: Intercellular CO, concentration; PH: Plant height; SD: Stem diameter; LA : Leaf area; SDW:
Aboveground dry weight; RDW : Belowground dry weight; MDA : Malondialdehyde ; REC: Relative electrical conductivity; RWC:
Relative water content.
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Fig.3 Correlation analysis of each index arundinacea under different treatments
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