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Membrane stability index (MSI)= 1 — (%) x 100
2
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Table 1. Some physicochemical characteristics of the soil.

_ oS S S gl PSS JS s g
Sl il g
Loy | b s | Aoy
Soil texture (4202) (¢l S () (42s2)
C(%) P (ppm) EC (dS/m) K (ppm) N (%)
Loam-silt 0.4 19 0.41 8.30 149 0.04
b3l 53 0dd 63 54 gy alesd 5 (N Sl pas ST s
Table 2. Some physicochemical characteristics of the Biochar.
(hoys) Cushy 55l JTslye A5 PR St S s ¥ e T
Volatile Organic matter and ~ (4eo,2) (4s3) (o) G p omiiemo) EH (Pl (dz )
moisture (%) Ash(%) C(%) P (ppm) EC (dS/m) K(pm) N (%)
46.95 7.60 45.44 0.01 1.72 9.70 0.21 1.27

v



VE++ (V) 0,lond (YA) s (2LS g5 (sla gy 4y puid

S slie ol Ol Dl pme Aul5el Esl
03 SR s S s, 0 okl s s S
DAl Sl dend 5 g S 5 S ol
3 0) Sl ol 4 Sl il 58 sl
el okl 5V 50 L3 Les (e 55 5 )
pde Ll 3 4 o sl oL Il s
5o 00 Ll s ame 56 Ll osd Of eslin
Sl el 3 558 LIl B35 Cds o]
R W Vi Ry 3 KV P PR A P R
Al o fie andlae nl 53 oll s Rl
O ol aeslanst mT sl L Sl
2 oskel e &S 1y 0SSl sl
U VO FURCIR S PR P P WL R U KWK
OF s esdle (V) dmse talS s OF £)b*
5 oosls Bl ke 53 1y S O med Olee
dosl LOA) S o0 SaS clie S LSS @ ool ol
e i Sboml b O rmes Sl
A e bl oS a1y el 5 e el
Cos clis bi- 5 Sl 4 Llg e
Sl s (18) 1S SaS  Sis i Ll 2
SRl SRS e (Si oS ol 0L 0 (JS
s s Sl aaul 5 a0 olS s clas
cils oS cpl ys mde H Sas 5l 3l ol

V)

A

Cou g
el aledl L olkl el
Jsd) sl ol bl slasles bl
5 o s @bl s Lol 1 as sl olas (7
Dl pae Aoy )l C]a.d 35 dewl S
Al 5 okl s Jlime Sl H oo sy
5 okl ops Wl Jlie Sl 5 Skl
2y ol gme G Lo p ol ge s Sl Al
sls Ol (8 Jyd) 48 aw ol il Sl as i
GRIRL ol 0L 8 clis (gl Ol oS
Sl Olge Ssosba 3L 1l kel s
dosl g g eslandd phe Ll s s elie
A 5o V0 5 Vsl L e Sl
Sl Ao WA 50 Gy 0 okl s
Sl olS iy sl ol ledl clis sl ol
O L ml shy 25 lald cos &S
5 engms Conilon sk olgs ol 5l K2 20
oMl 5 e OF 5 ey xSl 5t ot sy
Ll mls (V) das 2alS 1 sl olis
S sl 0L 55 OA) Sud oS sy 2 ol axdlas
Lis ol U S e SO S
Case Dl 28 sde S et e
S0 s ol e s slie goll Al
OGS 53 0510 50) Sl 5 Sbdlo el o5



Ol g 5 b 0315, 1,25

ol 33 55 abss) 0L 8 ol (K5 dmid Slwogas Sy Shedle dul 5 Slrgn 1 sl 4 - dgds

Dl o Rl o]y s

Table 3. Analysis of variance (mean of squares) the effect of biochar and salisilic acid on phisological
characteristics of Borago officinalis L under differnet irrigation intervals.

. Kt SOl yexls
e S lipdl Sl s g e e )3
y > A S s _ 5 e
o Flavonoid Leafrelative water Membrane bl SOV
Anthf?lCY?:nln of leaf content (RWC) stability index df
ot lea (MSI)
0.00007™ 0.0060™ 13.948™ 2.931™ 3 Replication (R) I SS
0.01860" 0.7928" 2847.544" 2587.297" 2 Water deficit (A) Ll s
0.00003™ 0.0042" 8.544™ 3.115™ 6 Error a factor (a) _sbel gl
0.00036" 0.0072" 15.018™ 66.97" 2 Biochar (B) [l 5.
0.00026"™ 0.0067" 25.836™ 8.50™ 4 AxB ()bl yss X Sl s
0.00206" 0.0954" 682.406" 461.097 1 Salicylic acid (C) Sldler il
0.00133" 0.0207" 27.750" 391.792" 2 AXC kel 5as X Sledla
0.00051" 0.0006™ 15.369™ 2.085™ 2 BxC el sl X )l g
0.00026™ 0.0007™ 5262 22.634" 4 AXBXC (o5l 555 X Suhedlos ol Xl
0.00004 0.0009 4977 3.978 45 Total error  |S (gla>
14.44 14.18 3.84 3.923 - CV (%) (aw,s) ol i 2

Aoy ) 50 Jlasl Cb—w 23,3 e (Sol3 s e S S

# ns

B

™ * and ** non-significant, significant at 5% and 1% probability levels, respectively
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Table 4. Comparison of triple effects of salicylic, biochar and different irrigation intervals on some
characteristics of Borago officinalis L.

Sl sl i il asls (©€) Sl st (B) 5l 5 (A) $olel 553
okas § o S s Salicylic acid Biochar Irrigation
Anthocyanin S (mM) D
Number of o (ton/hec) (Day)
flowers shoot (mg/g) Membrane stability (a5 -5)
(per plant) index (MSI) (%) (Ve o) S 53 (5 Ga)
8 0.032i" 52.90¢ (©1) G pan poe o)
_/J.a&
12.25° 0.043¢™" 67.022° (©2) Nyl /0
9.75% 0.035¢" 55.40¢ (€l) G yms pe .
f (b2) s s o 0 SIS
10.25¢ 0.047° 70.35° (€2) o e +/0 5day
9 0.039"" 59.55°¢ 1) G pas ps
b3) JLa 3 o5 )
16* 0.051° 71.24° (©2) Nyo L +/0
5 0.061¢ 42,46 1) Gy pie o)
_/J.a&
7.25% 0.105" 49.74° (©2) Nyl /0
6% 0.069% 4536 1) S s pie Ir
12) s 55 5 0
6.50" 0.079"™ 46.43™ (€2) Y30 o +/0 10day
5.25' 0.065¢ 43.95¢" 1) G pas pts
b3) s 3 o5 )
7t 0.088" 4784 (©2) Nyl /0
m 0.020* 42.96"%* €1) G s pie o)
_/J.a&
4 0.021% 40.82" (©2) N yo L +/0
1.75™ 0.043° 43.96%" (€l) G yms pe .
__ __ | ' (02) 5 53 o5 0 323
4,508 0.025' 41.89% (€2) Y30 o +/0 15day
2.50' 0.013 48.084° (©1) G pas poe
) ) b3) JLa 3 o5 )
3.50" 0.017* 44 848" (©2) N yo b +/0

il o do 3 iy Jlazl o 55 LSD O30 bl (gls ome Dt BB S e os o ohyls sla  Sls
Means followed by similar letters have not significantly different at a= 5% probability level, LSD Test.
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Fig. 1. Interaction effects of biochar and different irrigation intervals on leaf relative water content (RWC) in
Borago officinalis L.
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Fig. 2. Interaction effects of SA and different irrigation intervals on leaf relative water content (RWC) (%) in

Borago officinalis L.
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Fig. 3. Interaction effects of SA and different irrigation intervals on flavonoids content of leaf in Borago
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Table 5. Correlation of traits in biochar, different irrigation intervals and salicylic acid treatment.
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Table 6. Analysis of variance (mean of squares) the effect of biochar and salisilic acid on agronomicl
characteristics of Borago officinalis L under differnet irrigation intervals.
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0.062™ 33.530™ 12.73" 0.495™ 0.0060" 6 Error a factor (a) b3l slas
0.025™ 0.173™ 237 12.84" 0.0088" 2 Biochar (B) ,l> 5.
0.014™ 12.083™ 404™ 8.84” 0.0078" 4 (A x B) bl s % 5l s
0.005™ 0.008™ 0.14™ 11755 0.0001™ 1 Salicylic acid (C) Al Sl
0.039™ 13.891™ 1.09™ 9.18" 0.0026™ 2 (AXC) kel s X Aol KL
0.040™ 2.815™ 1.74™ 0.93™ 0.0023™ 2 (BXC) el SIdles Xl 5
‘ ‘ _ . _ Gl 53 Sl X el 5
0.013™ 18.805™ 6.27" 5.305 0.0006™ 4
(AXBXC)
0.028 8.329 2.58 0.301 0.0024™ 45 Total error S (slas
10.22 14.78 13.49 8.27 8.54 - CV(%) (4s,5) Sl s 2

Aoy ) g0 Ju»lcb.w): DI pxe (sls sme phe S Sa s

ns

™ * and ** non-significant, significant at 5% and 1% probability levels, respectively.

1- Dehydrogenase Glutamine (GDHS)
2- Glutamine synthetase (GS)
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Table 7. Analysis of variance (mean of squares) the effect of biochar and salisilic acid on seeds characteristics
of Borago officinalis L under differnet irrigation intervals.
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™ * and ** non-significant, significant at 5% and 1% probability levels, respectively.
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Table 8. Comparison of triple effects of salicylic, biochar and different irrigation intervals on oil seeds (%) of

Borago officinalis L.
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