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Effect of Palm Leaf Biochar and Water Stress on some Growth Characteristics and
Micronutrients Concentration of Holy Basil
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Table 1: Some chemical and physical properties of studied soil
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Value Property
Ls"l“"‘" T ) cdl
Silty - Clay Texture
4 (J2,0) (p
Sand (%)
54 (M)'b) C‘-LW
Silt (%)
42 (Mjé) [S25)
Clay (%)
7.83 o
pH
0.34 (e o jsmod) (oS ulus LB
EC (ds.m?)
11 (22,3) Jlosls
Organic matter (%)
185 (PSS e S dea)l o & o b s pFolas LB 55
DTPA-extractable Mn (mg.kg™)
1.68 (pSokS P)fgslﬁ"’)‘gsl@ks‘)lﬂ’ks)ﬂj”)l‘“ HB e
DTPA-extractable Cu (mg.kg?)
188 (eSS 0 p ko) g 5 62 b 5T las S ool
DTPA-extractable Fe (mg.kg™)
0.6 (f‘)fsl-:s »® ﬁ;gslﬁ)‘gsigébléd);")l“‘ J‘ls SS9y

DTPA-extractable Zn (mg.kg™)
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Table 2: Some chemical properties of studied Biochar
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Value Property
75 @lalse V) Gla
pH (1:10 biochar:water)
3.35 G otogjsmd) (2l 4 s Vi) ) (S S0l Colun LB
EC (1: 10 biochar: water) (ds m?)
225 (2,9 JT 008
Organic Carbon (%)
1.25 (02,0) S &394
Total N (%)
0.07 (32,9) J5 it
Total P (%)
0.44 ('\*‘P) JS r""""L"‘
Total K (%)
20.2 (p55kS 50 p S ko) JS o]
Total Fe (mg.kg?)
22.1 (u";il'; PN f)fasLt"’) JS S9)
Total Zn (mg.kg?)
0.6 (pSokS 1 0,5 o) JS e
Total Cu (mg.kg™h)
1.1 (f’)fﬁl‘s e P)fu;L"”) JS J"i""
Total Mn (mg.kg™)
96.5 e
Ash (%)
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Table 3: Analysis of variance some morphological characteristics of Holy Basil

SiS )9 $O39 O.L.S]Jf Slass olS glas | Jede S amlis 6oyl a0 Ol yess oo
Dry weight Fresh weight Number of inflorescences Plant height SPAD index df Source
2447 431.65™ 0.84™ 127.73™ 140.30™ 2 sy A
Water stress
15.6™ 354.63™ 8.79” 308.38™ 0.33™ 2 )_l"-'"”""
Biochar
1.26" 472 123" 30.99" 434 4 g x
Biochar x Stress
0.43 9.79 0.5 7.80 6.74 18 >
Error
14.48 10.52 3055 7.94 7.16 - Sl oy 200

CV (%)

o) 50 Jliml mhaw jo ghlo pixe 5 lo gine Dglas pae o ey sk g % NS
ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively
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SPAD Index
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Water stress (FC %)

Fig. 1: The main effect of water stress on the SPAD index of Holy Basil
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Fig. 2: The main effect of water stress on the Holy Basil fresh weight (g.pot™?)
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Table 4: Effect of water stress and palm leaf biochar on plant height (cm), number of inflorescences and dry weight
(g.pot™) in Holy Basil

” (39 22,9) sl g L .
OSlee L';];s b )( i/')'w (48,50 Codyb 0o o) Sugh ) i3
Mean tochar w4 Water stress (FC%)

4 2 0
(ol glis)|
Height (cm)
38.49A 30.47cd 40.95ab 44.05a 100
35.94A 28.34cd 38.00b 42.92ab 75
31.08B 26.92d 32.61c 32.28¢ 55
28.58B 37.19A 39.75A eSbes
Mean
u.;aTJf Slaws
Number of inflorescences
2.56A lc 3ab 3.67a% 100
2.22A lc 2.33abc 3.33a 75
1.94A 1.33c 2.67ab 1.83bc 55
1.11B 2.67A 2.94A rSbee
Mean
(O 50 £5) a5 3
Dry weight (g.pot™)
5.02A 3.52cd 5.21b 6.34a* 100
4.61AB 2.99d 4.29bc 6.55a 75
3.99B 2.97d 4.54bc 4.45bc 55
3.16C 4.68B 5.78A N
Mean
30 Gl sime B &bl ks 5l aib oo SoeS b S5 S e By S JBlas sl a5 Sle Sk adS ways ) o b gt o y0
A, ae 0 O e
*: Means in each column or row for shoot or root followed by the same lowercase or capital letters are not significantly different
(p=<0.05)
40 a
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Fig. 3: The main effect of Palm leaf biochar levels (w/w%) on the Holy Basil fresh weight (g.pot™)
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Table 7: Analysis of variance of micronutrients concentration in the Holy Basil plant
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Table 8: Effect of water stress levels and palm leaf biochar on Zn, Fe, Cu, Mn concentration in the Holy Basil plant
(mg.kg™)
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Effect of Palm Leaf Biochar and Water Stress on some Morphological Characteristics
and Micronutrients Concentration of Holy Basil

Safarzadeh Shirazi'*, S., Ostovar?, P., Zibaei?, Z. and Barati®, M.
Abstract

Water stress is one of the most important growth limiting factors of plants and the most common environmental stress.
An experiment was conducted as a factorial design in a completely randomized design with three replications to study
the effect of palm leaf biochar and water stress on morphological characteristics and micronutrients concentration of
holy basil plant. Treatments consisted of three water levels [100% field capacity (without stress), 75 and 55% field
capacity] and three biochar levels (0, 2 and 4% by weight). Results showed that the application of 75 and 55% of the
field capacity decreased 6.6% and 19.2% of plant height, 13.8% and 38% fresh weight and 8% and 20% dry weight,
respectively, as compared with control. However, in 55% of the field capacity, SPAD index significantly increased by
18.8%. With application of water stresses, the concentration of zinc and copper decreased, but iron and manganese
significantly increased as compared to the control. Addition of 2% of palm leaf biochar significantly increased the iron
and manganese concentration in the holy basil by about 26 and 11.7%, respectively, as compared with control.
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