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Article Info ABSTRACT

Article type: Background and Objectives: Drought stress, as one of the main abiotic
Full Length Research Paper  stresses, reduces plant growth and performance by affecting various
physiological and biochemical processes, such as membrane integrity,
photosynthetic pigments, osmotic regulation, water relations, stomatal

Article history:

Received: 11.09.2024 closure, and reducing photosynthetic activity. Basil (Ocimum basilicum L.)
Revised: 12.14.2024 which is well known for having a wide range of medicinal properties. The
Accepted: 12.29.2024 general effect of putresin not only participates in the growth and

development processes of plants, but also helps to withstand various abiotic
stresses such as salt, drought, high temperature and cold. This study aimed

K ds: . . .
Alfiyowtigrst:esses to investigate the effect of drought stress on the morphological and
Basil, ' physiological parameters of basil plants using different concentrations of
Growth parameters, putrescine.

Growth regulators

Materials and methods: This factorial experiment was carried out in the
form of a completely randomized design in pots in the educational and
research greenhouse of the Department of Horticultural Sciences, College
of Agriculture and Natural Resources, Mohaghegh Ardabili University.
The first factor was drought stress at three levels (complete irrigation and
stop irrigation at the beginning of reproductive growth and stop irrigation
at 50% of flowering) and the second factor of foliar spraying with
putrescine at three concentrations (0, 1 and 2 mM) in the control treatment
of leaf spray with distilled water was used.

Results: The obtained results showed that under drought stress, growth
parameters such as plant height, stem dry weight, number of leaves,
physiological parameters such as photosynthetic pigments, the relative
water content of leaves decreased and the amount of ion leakage and
proline increased. While, foliar spraying with putrescine improved growth
parameters and reduced ion leakage. So that the highest plant height (60.16
cm), shoot fresh weight (17.33), total chlorophyll content (11 mg/g
fresh weight) in the treatment without stress and foliar spraying with a
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concentration of 2 mM putrescine was obtained, and the lowest amount of
these traits was observed in the treatment of stopping irrigation at the
beginning of reproductive growth and without foliar spraying with
putrescine. In addition, the highest amount of proline (2.51 pmol/fwg™)
and ion leakage (37.56%) were obtained in the treatment of stopping
irrigation at the beginning of reproductive growth and foliar spraying with a
concentration of 2 mM putrescine and without foliar spraying, respectively.

Conclusion: Based on the obtained results, drought stress, especially at the
beginning of reproductive growth, caused a decrease in growth and
physiological parameters. On the other hand, using putrescine as a foliar
spray improved growth and physiological parameters due to its positive
effect on photosynthetic pigment and osmotic regulation.
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Table 1. Some physical and chemical properties of studied soil.

s o ) EC Sl esls S sl
- ds/m) pH .
Silt (%) Sand (%) Clay (%) (dS/m OM (%) Soil Texture
20 64 16 1.6 8 0.91 oo
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Table 2. Variance analysis, the effect of putrescine foliar application on vegetative traits of basil under drought
stress conditions.

Sl e (1 Sle
Mean Squares

8
=
N o= = = a
= . = s M - i .
e 3% 93 27 5 4E L b s
. o . . o~ S B —
4 2 3%”4345 Az 3E 0% 9% % S0.V.
P 8o 2 58 < 2 2 A Y = 72
v B } 5] S 3 =2 j = “w g b =
s S ) 2 4 A 108 & 3 2 S
= 48 j 2 B — 7y 5 ~
& 2 A £ 2
g
=
Z
102513217 53347 0.53" 9.83"  141.62" 705.86"  90.63"  915.15" 2 <
Drought (D)
107820.28"  6.18" 041" 1417 36217 58.60" 15.67" 72.8" 2 SR
Putrescine (P)
4490.82™ 0.36™ 0.32™ 0.06™ 2.63" 18.6™ 2.14" 29/19" 4 DxP
Lo
9100.57 1.24 0.04 0.08 0.98 27.64 1.23 5.45 22
Error
(A y3) s ;
7.41 10.33 9.95 8.71 7.4 11.10 10.56 4.9 PSR e

CV%

Ao s S Ch—w)) I3 e

™ Non Significant, * Significant at P<0.05, ** Significant at P<0.01
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Table 3. The effect of foliar application of putrescine on the growth characteristics of basil under drought
stress conditions.

J"l} &Lﬁbb Sl e)L\.«}Lw Jsd)} 43)-_‘ CL‘J)‘ &J‘:""J:): L;{;} .
ey . . . o
Number of lateral branches Shoot fresh_]w cight Plant height Putrescine Drought stress
(gpot?) (cm) (mM)
10.8° 12d° 46° 0
12° 15b° 51.67° 1 S1
13° 17.33° 60.16 2
8.5% 11.6° 43,75 0
11.25% 13.08° 45° 1 S2
10.91° 15.30° 46.75° 2
6.5" 10% 41.25" 0
8.4% 10.56 44° 1 S3
9.7¢ 12.5¢ 46.25% 2

ASJ.L_JCu;sz (JolS LT ST st e (Sils 93030 Ao 3 0 Jazt o 53 s gan S5l pde Sblad Oy a3 alie Uy >

@M@ﬁﬁéﬂ.jcﬁ:%)@ﬁwﬁm 33
The means in each column followed by similar letter(s) are not significantly different using Duncan’s test (P<0.05).
S1; Full irrigation, S2; Water cut at 50% of flowering and S3; Water cut during early stages of flowering

S 5 5 s Doy iy Slhe (KIS S 5 e g S ST -8 Jpas

Table 4. The effect of putrescine foliar application and drought stress on the morphological characteristics of
basil under drought stress conditions.

Leaf area Dry Shoot wei ght Root dry wei ght Leaf Root length treatments
(cm?) (gpot™) (gpot™) number (cm)
1470.5% 3.97% 2.37° 49.7° 12.1% Sl
1268.68" 3.39° 1.91° 43.91° 10.67b° S2 oo
Drought stress
1119.23° 2.88°¢ 1.81° 39.29°¢ 9.57¢ S3
1144.58° 3.05° 1.76° 41.91° 9.94 0
1250.89° 3.35° 2.02° 43.61° 10.8¢ 1 mM TR
Putrescine
1316.67 3.72° 2.23° 45.44° 11.23° 2 mM
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The means in each column followed by similar letter(s) are not significantly different using Duncan’s test (P<0.05).
S1; Full irrigation, S2; Water cut at 50% of flowering and S3; Water cut during early stages of flowering
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Table 5. Variance analysis, the effect of putrescine foliar application on the physiological properties of basil
under drought stress conditions.

Sl e (1 Sle
Mean Squares

e
; Syt e
TRl Sl gie s b L a L &35!
Sy, S AN - wgiyls S JBs s Js s 0 S.0.V.
Proline Ellecirolyte <o carotenoid Chl$rop1}1y11 Chlorl;)phyll Chlorophyll
eakage RWC ota a
1917 67.79" 3876.16™ 0.43" 21.72" 1.62" 12.33" 2 <
Drought (D)
041" 40.65" 76.43" 413" 36.75" 321" 17.06” 2 wsR
Putrecin (P)
0.03" 1.77" 5.9™ 0.04™ 0.50" 0.03" 0.16" 4 DxP
Ut
0.055 0.77 3.36 0.015 0.11 0.01 0.11 22
Error
Ao s 5
8.34 2.20 2.20 10.56 4.42 74 635 R
CV%

Ao s S Cb—w 53 s e
™ Non Significant, * Significant at P<0.05, ** Significant at P<0.01

hosd iy Cb.w 33 )bd;mﬁ g)bd'a.a_,:é"s

Oy ol 55 (S5 Slho (K5 T 5 e S SB N Jsir
Table 6. The effect of putrescine and drought stress on physiological traits in basil plant.

s E~1’f“1 S Jos s b ks eV R St
Proline ectrolyte Chlorophyll Total ~ Chlorophyllb ~ Chlorophylla  Putrescine Drought
- leakage 7 -1 -1
(umol g~ fw) (%) (mg g fw) (mg g fw) (mg g fw) (mM) stress
0
0.5" 21.90" 7.98¢ 1.83¢ 6.15% 0
0.61° 18.34 9.34° 2.29° 7.05° 1 S1
0.72° 17.168 11° 2.69° 8.31° 2
0.92% 28.33% 6.59% 1.26% 5.33° 0
1.04° 25.72¢ 7.77% 1.63% 6.14% 1 S2
1.28° 23.43° 9.53° 1.95° 7.68° 2
1.41° 37.56 5.46 0.98" 4.48" 0
2.08° 33.18° 6.35° 1.15° 520 1 S3
2.51% 25.33¢ 8.37° 1.61° 6.26% 2

wgcu;sz (JolS LT ST st e (Sils 03030 Ao p3 0 Jzt o 53 s gan Sl pde Sblad Oy a3 alie Uy >
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The means in each column followed by similar letter(s) are not significantly different using Duncan’s test (P<0.05).
S1; Full irrigation, S2; Water cut at 50% of flowering and S3; Water cut during early stages of flowering
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Table 7. The effect of putrescine and drought stress on some physiological traits in basil plant.

S o Sl ye A5 5558 S

(%) (mg g' fw) Treatments

93° 0.4 S1

78" 0.35" s2 o

Drought stress

58° 0.24° S3

55° 2.1°¢ 0

63° 3.3 1 mM SR
putrescine

79* 4.5 2 mM

ASJ.L_JCu;sz JolS LT ST sl e (Sils 93030 Ao p3 0 st o 3 s gan sl pde Sblad Oy a3 alie Uy >
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The means in each column followed by similar letter(s) are not significantly different using Duncan’s test (P<0.05).
S1; Full irrigation, S2; Water cut at 50% of flowering and S3; Water cut during early stages of flowering
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