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Abstract

uptake, ionic imbalance, and increased productiomof reagtive oxygen species. In recent years, the use of plant extracts

and bioactive compounds as biostimulants to plant resistance against environmental stresses has gained
considerable attention. This study wass¢onducted t§ evaluate the effects of Moringa leaf extract on improving the
morphological and physiological respanses af Africanfdaisy (Dimorphotheca ecklonis) under salinity stress.

Methods: The experiment was carried o actorial arrangement in a completely randomized design with two factors:
salinity levels (0, 150, and 300 mM s@diunm chloride) and foliar application of Moringa leaf extract (0, 15, and 20 mL
L"), with three replications® cal traits including flowering time, number of flowers, flower diameter, plant
height, root length, and shoots and roots were measured. After data collection, analysis of variance was
performed to determine the mai interaction effects of the treatments.

Findings: The results showgd thal salinity caused a significant reduction in most growth traits; however, foliar application
of Moringa leaf extract remarkable positive effect on improving plant traits under salinity conditions. The interaction
between salini® and nga extract was significant for all measured traits, and treatments T3S2 and T2S2 (higher
concentrati®ng of
flower number, fl

S

11, the findings indicated that Moringa leaf extract can substantially mitigate the negative effects of
African daisy and can be recommended as an effective biostimulant for improving the growth of
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Table 1. Identified compounds present in the Moringa plant extract (Central Laboratory, University of Hormozgan, 2025).

No.  Percent Compound Name No.  Percent Compound Name
1 15.5 Caryophyllene 37 0.75 a-Guaiene
) 6.57 Aromandendrene 38 073 1,6,10-Dodecatriene, 7,11-dimethyl-3-
methylene-
Bicyclo[7.2.0Jundec-4-ene, 4,11,11-
3 4.9 trimethyl-8-methylene-,[ 1R- 39 0.73 5,9-Undecadien-1-yne, (\10-dimethy1-
(1IR*4Z,9S%)]-
4 471 Bicyclo[7.2.0]Jundec-4-ene, 4,11,11- 40 073 Bicyclo[5.2.0]nonane, 4-methylene-2,8,8-
’ trimethyl-8-methylene- ’ trimethyl-2-vin
Naphthalene, 1,2,3,4,4a,5,6,8a-
5 3.7 octahydro-4a,8-dimethyl-2-(1- 41 0.73 Di-¢
methylethenyl)-, [2R-(2
6 32 mebyltmetyleer(meyetyl. £ 07 15,25,5R-1.4.4-
: Y Y sl yietyh- : Srjnethylnigyelo[6.3.1.0(2,5)]dodec-§(9)-cne
¥
A , 12.3.32,4,5,6,7-octahydro-1,4-
7 2.88 Alloaromadendrene 43 0.67 di y1-7-(1-methylethenyl)-, [1R-(10,3ap
cis-(-)-2,4a,5,6,9a-Hexahydro-3,5,5,9- L.
8 2.88 tetramethyl(1H)benzocycloheptene 44 - rans-Sesquisabinene hydrate
9 226 Bicyclo[5.2.0]nonane, 2-methylene- 062 Bicyclo[7.2.0]Jundecane, 10,10-dimethyl-2,6-
’ 4,8 ,8-trimethyl-4-vinyl- . ’ bis(methylene)-, [1S-(1R*,9S%)]-
. 1,2,4-Methenoazulene, decahydro-1,5,5,8a-
10 2.0 cis-p-Farnesene 0.62 tetramethyl-, [1S-(10,20,3apB,40,8aP,9R*)]-
" 20 Nafggleif;f{hl f_f_’é’%@’fﬁstﬁﬁm 7 059 1H-3a,7-Methanoazulene, 2,3,4,7,8,8a-
: ’ y [TRA1 yietheny : hexahydro-3,6,8,8-tetramethyl-, [3R-(30,3aB
12 177 1R,3Z,9s5-4,11 N1 - Tritaethyl-8- 48 057 Cycloheptane, 4-methylene-1-methyl-2-(2-
’ methylenebicyclo[7.2,0Jundec-3-¢ ’ methyl-1-propen-1-yl)-1-vinyl-
13 1.63 B-Bisa e 49 0.55 Patchoulene
14 163 50 053 Cyclohexane, 1-ethenyl-1-methyl-2,4-bis(1-
methylethenyl)-
15 1.57 ngifolene 51 0.53 2H-Pyran, 2-(7-heptadecynyloxy)tetrahydro-
-Benzocycloheptene, Cyclopropa[d]naphthalen-2(4aH)-one,
2,4al5,6,7,8,9,9a-octahydro-3,5,5- 52 0.49 1,1a,5,6,7,8-hexahydro-4a,8,8-trimethyl-, [1aR-
rimethyl-9-methylene- (la
cycloheptene, E e
2,42,5,6,7.8,9,9a-octahydro-3,5,5- 53049 Naphthgf;‘:{hl 12]4*(‘]5 rflfti hlZ’t‘}fhgfh" 47
trimethyl-9-methylene-, (4aS-cis)- Y yiety
. 1,3a-Ethano-3aH-indene, 1,2,3,6,7,7a-
Isocaryophillene >4 0.49 hexahydro-2,2,4,7a-tetramethyl-, [1R-(10,3aa
Longifolene-(V4) 55 0.47 (E)-B-Famesene
20 134 Spiro[5.5]undec-2-ene, 3,7,7-trimethyl- 56 047 Blcyclo[5.3.0]de$:ane, 2-methylene-5-(1-
11-methylene-, (-)- methylvinyl)-8-methyl-
Cyclopenta[1,3]cyclopropa[1,2]cyclohepten-
21 1.34 cis-a-Bisabolene 57 0.45 3(3aH)-one, 1,2,3b,6,7,8-hexahydro-6,6-
dimethyl-
(-)-Tricyclo[6.2.1.0(4,11)]undec-5-ene,
22 1.23 1,5,9,9-tetramethyl- (isocaryophyllene- 58 0.43 Guaia-1(10),11-diene
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Table 1. (Continued)

No Percent Compound Name No.  Percent Compound Name
23 123 Naphthalene, 1,2,3,5,6,7,8,8a-octahydro- 59 043 Cyclohexane, 1,2-diethenyl-4-(1-

’ 1,8a-dimethyl-7-(1-methylethenyl)-, [1S-(1a ’ methylethylidene)-, cis-
24 1.18 a-ylangene 60 0.41 y-Muurolene
25 118 Tricyclo[5.4.0.0(2,8)]undec-9-ene, 61 041 Naphthalene, decahydro-4a-methyl-1-

’ 2,6,6,9-tetramethyl-, (1R,2S,7R,8R)- ’ methylene-7-(1-methylethenyl)-, [4aR-(4aa,7a

2,6,10,10-
26 1.14 Tetramethylbicyclo[7.2.0Jundeca-2,6- 62 0.41 B-curcumene
diene
.
Cyclohexane, 1-ethenyl-1-methyl-2,4-
27 114 bis(1-methylethenyl)-, [1S-(1a,2p,4B)]- 63 0.41
1H-Cyclopro len-4-ol, decahydro-
8 L0 v-Elemene 64 04 147 etramethyl-, [1aR-(1a0.4p 4ap. 7o, 72
29 1.05 1H-Cycloprop[e]azulene, decahydro- 65 0.4 “‘Meth ,12.15-hexadecatetraenoate
1,1,7-trimethyl-4-methylene- o
19 4a-Trimethyl-5,6-

30 1.05 o-Bulnesene 66 imethylenedecahydronaphthalene
. 105 Azd‘;fl‘;f}’l 11273(15212£§2t§;a13’ dr[‘;'sl_"" . 1 oprop[elazulene, 1a,2,3,5,6,7,7a,7b-

’ y Y Yo octahydro-1,1,4,7-tetramethyl-, [1aR-(1a

(la,70,8a -
32 1.05 cis-Thujopsene “68 0.38 trans-o-Bergamotene
. - 1,4-Methanocycloocta[d]pyridazine,

33 1.01 4,5-di-epi-aristolochene - 0.38 1.4,4,5.6,9,10,10a-octahydro-11,1 1-dimethyl-, (1
34 0.93 p-ylangene 0.38 1,3,6,10-Dodecatetraene, 3,7,11-trimethyl-, (Z, E)-

2H-2,4a-Methan0naphthalene3

Cyclohexane, 1-ethenyl-1-methyl-2,4-bis(1-
methylethenyl)-, (10,2p,4p)-

0.35
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Table 2. Analysis of variance of the effects of salinity stress and Moringa extract on longitudinal and counting traits of

Dimorphotheca.
o dsb Gl Sl L 5 e JS sl S oséb bl ey Sl sl
Rootlength  Plantheight Stem diameter — Flower diameter =~ Number of flowers ~ Days to flowering df NOAY
ok ok * ok LQ":
327 0.15™ 0.24 542.4 1.9 24.1 2 o
Treatment
‘ e
10.5™ 1.2 0.00"s 524.3" 39.8™ 145.3™ 2 o
Stress
- Jolaze 3
10.5™ 2.28" 0.04"s 28.5™ 2.4 10.6™ X yles
Treatment x
Stress
o
0.53 0.60 0.14 1.22 18
Error
EaPad
5.24 16.18 12.47 1.58 - o i
\ CV%

el I3 e b Bl 5 o3 0 ds s ) JL&‘@MJ})\J&&A}\I{JQ%EQHS}%

wand ns: Significant at the 1% and 5% probability levels, respectively; ns: Not significant.
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Table 3. Analysis of variance for the effects of salinity stress and Moringa extract on the weight and physiological traits of

Dimorphotheca.
Js s ks PR oy 405 Gle 5055 &3l ax s e
Total chlorophyll Ion leakage  Root fresh weight ~ Shoot fresh weight df S.0.V
*k % JL“'::'
28.218 1.08"s 319 20.6 2
Treatment
.
15.9m 0.220 17.2* 104.9* 2 o
Stress
2.7m 0.70ms 0.8 19.9 4
x Stress
29.1 0.74 0.43 0.79 18
Error
YARGE P Y-
9.17 10.62 6.06 52  Sa e
“‘ CV%

RSO - N ET SO RPN WV ST R WS P leckﬂ)s)lawji!j{;\ﬁ&ﬁ;};gnsj-

## wand ns: Significant at the 1% and 5% probability levels, respectively; ns: Not significant
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Table 4. Mean comparison of the simple and interaction effects of salinity stress and Moringa leaf extract on the growth traits 8f Dimorphotheca.

Js ks <5 gl sl plil 5055
5 oles S5 s JS sl (o) o il (0.5
TreatmentxStress  Days to flowering ~ Number of flowers gy or diameter Plant height Shoot fresh
(cm) (cm) - weight (g)
T1-S1 78.00 + 0.58d 4.33+0.33° 33.3+1.03¢ 143@.2@’ 21.2+0.33¢ 30.5+ 0.56°
T1-S2 78.00 & 1.00¢ 6.33+0.33° 29.7+ 0.36° 15.1+0. ‘I‘;},Oi 0.15° 31.1£0.62°
T1-S3 86.33 £ 0.33a 3.00+ 0.00¢ 18.2+ 0.40 14.2+ 0. 19.8+0.15¢ 25.30+0.1°
T2-S1 82.33+0.67b 3.00+ 0.00¢ 39.9+0.29% 14.1 19.5+ 0.46¢ 31.8£0.25°
T2-S2 78.00 + 1.00d 5.67+0.67° 315.71 0.582 24.8+0.212 34.5+0.302
T2-S3 85.67 +0.33a 2.33+0.33¢4 14.5+0.71° 22.8+0.15° 28.8+ 0.58°
T3-S1 80.00 £ 0.58¢c 2.00+ 0.00° 14.1+ 0.30° 19.940.15¢ 25.3+0.14
T3-S2 74.00 + 0.58¢ 7.33£0.33 17.0+ 0.46% 18.8+0.214 35.5+0.69°
T3-S3 82.33+0.67b 2.33+0.33¢ w, W¥36.7+0.88° 13.0+0.23¢ 17.1£0.18° 26.8+0.534
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, respectively. In each column, means followed by the same letters are not significantly different based on LSD test at the 5% probability level
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Table 5. Mean comparison of the simple effects of Moringa leaf extract on root fresh weight of Dimorphotheca.
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Table 6. Mean comparison of the simple effects of salinity stress on roo&i&ash weight of Dimorphotheca.
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