Iranian Journal of Horticultural Science Sl SLEL
Vol 51, No 1, Spring 2020 (245-253) O P"Lc
DOI: 10.22059/ijhs.2019.269897.1541 (TFO-TOF (o) 1TAR e ) 85lads BY 850

Wyl ph e (Ocimum basilicum L.) Ol 5 o8 slez 59799 38 — 99590 Olho S 9 b 3
2T

Y .. Y . \
Nigaogn cpu § 1 (SABI) (o ¢ (T Ao
ol ! ugi(.,; Ol 3 o &&ils (65, 5LaS ouKsls Hbskul 5 Al ki )8 Glw (g goedsls Y )
OYAVAN/YE 15 pdy 5 )6 = V\WAV/ANY il o 5o ,0)

oS>

Lilps s LIS 5 lld Cos Obu, o Ll (K3dni 5 (RSP Slie F bl sk ol agn
Oy sl o35 Jler k3 Ll 3slas SUlS b b (B s )5S o pon ShaleT 38 il VYT Jlu s SlUS
A 53 sl Jold) e Sler 53 eS8 5 Jil 56 Ol ge 4 (Cnioal 5 g (Slpl G (R0 e slaed, Jul)
adyy dgb il sl di‘.sy:;:m Ol i A 5 K s p93 5586 Ol g 4 ((B1)5 b B 4 )3 00 5 Ve AO N0
O s Slgomn oS i g i1 10 55 ST o onl esdle A WagE) aes 55 g pliil K25 055 LS
adlas 5,90 slaed; 53 Slio (pl Sk Oy 3529 (al b ols OL Rl 31 L8 ()l asld Olgee 5 el 8,85 Ol 5
Pl s 4 addlas 3)00 Glaed) G g3 1) K8 D5y 5 S 058 U et Gl e s e slaeds s osli
(5 0L 53 ol L1 alse plail S5 5 5 05 5 ade) SiS 05 Ol cp SYL e s o) Lgivs o s s bl (sl

Db born oS G5l ph 5SS (gl 0By o ceelie Ol geay s

S5 P g Slae Ol (KES S5 (S5 5 sla b sl slvolg

Evaluation of some morpho-physiological traits of four basil
(Ocimum basilicum L.) cultivars under water stress conditions
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ABSTRACT

The present study was conducted to evaluate some of the morphological and physiological traits of four basil
cultivars under drought stress condition in greenhouse. The experiment was conducted as a factorial based on a
completely randomized design. Four commercial basil cultivars (including Iranian green and violet basils, Genovese
and Amethyst) were used as the first factor and drought stress at four levels (including irrigation at 100, 85, 70 and
55% FC) was used as second factor. The results showed that drought stress increased root length, but decreased dry
weight of the plant. Plant height, leaf area, RWC and transpiration were reduced under drought stress treatments. The
rate of membrane stability index increased although the reduction was different among the cultivars. Genovese and
Iranian green cultivars showed the highest fresh and dry weights. The highest root dry weight and fresh and dry
weights of plant were obtained in Genovese cultivar. Finally, Genovese cultivar showed the highest potential to
introduce as tolerant cultivar in order to cultivation in drought condition.
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Table 1. Some physical and chemical properties of soil

C (%) EC (ds/m) Soil texture (%) K(pm) N (%) pH

2.81 2.02 Sandy — clay —loam 36255 0.242 79
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Table 2. Results of variance analysis of water stress on morphological traits of basil cultivars

Mean of square

Stem

Source of variation diameter Florescence Branches Plant Inter Root Number Leaf
height number height node length of leaf area
Cultivar 2.12 21.408 135.672 1815.49 9.41 409.07 39142.8 69.73
Drought 1.617 71.816™ 10.561™ 77.37™ 6.67" 86.337 41756 11177
Cultivar x drought 0.09™ 4.237" 1.700™ 14.23™ 0.88"™ 17.24™ 958.6" 117"
(Y] 8.79 14.13 19.73 12.26 13.02 13.71 4.27 7.55

S8 g ol 398 g aoy0 B 5 ) Jliol mhaw (o jlo e Sglas HNS g 3
** * ns: Significantly differences at 1% and 5% of probability levels and non-significantly difference, respectively.
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Continued table 2. Results of variance analysis of water stress on some morphological traits of basil cultivars

Mean of square

Source of variation

Root fresh weight Plant dry weigh Plant Fresh weight Root dry weight

Cultivar 23.90 10.21 328.545 0.78042
Drought 17.74™ 18.637 746.932” 0.90774™
Cultivar x drought 3.237 0.27™ 32.9377 0.04907”
CcVv 4.57 29.15 6.80 0/83

S g Dglas 39 g doy0 B gV Jliol e jo jle s Sglds i 5 4y ns g
** * ns: Significantly differences at 1% and 5% of probability levels and non-significantly difference, respectively.

Ol Soislsd o0 sla Sy (Fp 2 pdy Sl el annlie Y Joax
Table 3. Mean comparison effect of cultivar on some morphological characteristics of basil

. Leaf area Branches Height Stem diameter Inter node Root length Plant dry weigh
Cultivar 5
(cm?) number (cm) (mm) (cm) (cm) Q)
Iranian green 58.57° 14.58° 54.30° 3.80° 475" 30.37° 6.77°
Iranian purple 70.02* 10.0° 57.21° 4.44° 6.24° 20.89" 5.82%
Genovese 61.69° 6.45° 30.06° 4.66° 4.16° 21.50° 6.77°
Amethyst 4452° 11.33° 43,66 439° 479 32.08° 48

Al s S Solas g (LSD) w0 8 Jlaiim| mhaw o w5l S i slo B> a7 ols . Khos ¢ygiw j2 j0
Means in each column followed by the same letter (s) are not significantly different (LSD) at 5% probability level.
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Table 4. Mean comparison of the effect of water stress on some morphological characteristics of basil

Level of drought Leaf area Stem diameter Inter node Root length Plant dry weigh
stress (cm?) (mmy (cm) (cm) (@)
100% FC 63.25° 479% 5.76° 23.14°¢ 7.26°
85% FC 60.45% 451° 5.36 24.95% 6.88°
70% FC 57.55% 417" 479 27.58% 5.30°
55% FC 53.54° 3.82¢ 4.04° 29.162 456°

Al IS Je Dgla 909 (LSD) wuo j0 O Jlaiz| s ;o wiyls S iie sl B> a5 lo Kl (gt 2 0 %
Means in each column followed by the same letter (s) are not significantly different (LSD) at 5% probability level.
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Table 5. Mean comparison effect of water t stress and cultivar on morphological characteristics of basil

Root fresh Root dry Leaf Plant fresh Florescence
Water stress levels Cultivar weight weight weight height
© © number © (cm)
Iranian green 8.99 1.66° 229° 41.51° 8.6™
Iranian purple 5.13% 0.97% 184.6° 33.03¢ 9.58°
100% FC Genovese 5oed 1.39° 50.66' 47.07° 9.2
Amethyst 4.17%% 0.78%f 98.16° 40.85° 5.5fg
Iranian green 8.26° 0.98% 156.3% 33.92% 9.7°
85 04 FC Iranian purple 3.91% 0.78d°f 162.6° 29.26° 15°
0 Genovese 4.90™ 1.08° 47.8 45.92° 9.3%
Amethyst 3.99% 0.49°%" 91.5¢" 40.85° 6.0°
Iranian green 5.76° 0.89°® 151° 21,559 9.36™
S—— Iranian purple 2.65' 0.621" 132.6° 29.06° 9.6
Genovese 4.29° 0.95% 47.5 34.62% 7.91°c¢e
Amethyst 3.53° 0.42" 85" 24.15' 4/99%"
Iranian green 3.18% 0.61%" 150° 19.72° 7.60%
55 0% FC Iranian purple 2.56' 0.55% 123 21.93% 9.05"¢
Genovese 4,20 0.69°% 435 31.19% 7.33%f
Amethyst 2,501 0.34 77.6 21.53% 327"

Al o Je Sglis g0y (LSD) woyo O Jleis! s j0 05l Syiie slo By a5 olo (Sl (g 2 0 3
Means in each column followed by the same letter (s) are not significantly different (LSD) at 5% probability level.
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Table 6. Results of variance analysis of water stress on some physiological traits of basil cultivars

Mean of square

Source of variation

Transpiration RWCP Greenness Index ELP?
Cultivar 51.999" 296.33" 228.04™ 48.64"
Drought 12.048"™ 303.95™ 1317 196.57"
Cultivar x drought 6.119"™ 130.86" 6.45™ 159.24™
cv 10.79 12.64 22.55 6.85

OIS g Dglds 045 9 w0 0 9V Jledol mhaws jo jlo sixe Dol (o5 4y NS e e

ol s lgizme g Lid g lul pasls S a b 5a
** * ns: Significantly differences at 1% and 5% of probability levels, and non-significantly differences, respectively.
a, b: Electrolyte leakage and relative water content, respectively.
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Figure 1. mean Comparison effect of cultivar on transpiration rate of four basil cultivars
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Figure 3. Mean Comparison effect of water stress on the greenness index of four basil cultivars
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Table 7. Mean comparison interaction effect of water stress and cultivar on some physiological characteristics of basil

Water deficit levels Cultivar RWC (%) ELP
Iranian green 86.272 17.77b"d
Iranian purple 76.73* 32.10™
100% FC Genovese 68.84 19.14%
Amethyst 68.62"* 17.35°
Iranian green 65.41:;: 20.26::rj

Iranian purple 74.20 33.30
85%FC Genovese 66,802 19.19°
Amethyst 79.43® 29.55™
Iranian green 64.97°° 25.06™
70 % FC Iranian purple 71.21%% 55.42°
Genovese 57.70° 23.44%
Amethyst 75.863™ 33.77™
Iranian green 63.59C:ee 32.22’?:

Iranian purple 59.77 42.02
S5%FC Genovege P 56.74° 24,95
Amethyst 73.76% 35.70™

Al IS S Sglis g0y (LSD) w0 & Jleiz| e 1o wi)ls S itie sla B> a7 oo Kl gt o y0 %

Means in each column followed by the same letter (s) are not significantly different (LSD) at 5% probability level.
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