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The effects of salinity stress and vermicompost application on some morpho-physiological
characteristics, yield and amount concentration of elements of Borago (Borago officinalis L.)
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Table 1- Soil physical and chemical characteristics of the experiment site

Sand.:  che e Oisp el PLad e FeoT s JToS wde s
(%) Silt  Clay N K (ppm) M (ppm) Zn 0.C (%) pH S
%) (%) (%) (ppm) (ppm) (ppm) ds.mt
41 27 32 0.06 185 12 3.1 2.2 4.8 1.40 7.1 1.8
oslizul 5 40 \L-n}.;of@)} Sladin 5l & Y Jgue
Table 2- Some of the characteristics of vermicompost used
Sl o sk, = S A ke O 5o s
characteristic humidity =~ Posphorus  Posphorus Manganese  Sodium  Molibdon S S
(%) (ppm) (ppm) (ppm) (Ppm) (%) as.m-
Vermicompost 25-30 0.9 0.7 0.83 674 34 3.2
0358 53 okt (6, o5l Slho (5 il 52 1 ol Dl ke Y s
Table 3- Average square of analysis variance of some traits in Brago
¥ el 33T 4o 05355 S < e b by
S.0.vV df Nitrogen Phosphorus ~ Chlorine  Magnesium  Sodium  Potassium
,1,56Replication 3 0.02m 0.02m 0.02m 0.00 0.02m 0.07m
s.s5 Salinity 3 2.02° 0.31™ 10.15" 0.14" 25.39™ 5.62"
S 03 3 5.27" 0.85" 359.5" 0.19" 10456°  48.41"
Vermicompost
55 % ,55VXS 9 0.19m 0.03™ 0.15™ 0.07* 0.68™ 0.36™
L= Error 48 0.07 0.000 0.09 0.00 0.06 0.04
ki s s (CV) - 8.59 11.08 8.17 4.45 13.48 7.41

Aoy ) 50 Jla| CE.»:): Saigne 13 fae OV 3 g pde 3 4y sk g % NS
ns, * and ** no significant differences, significant at the 5 and 1 % probadility level, respectively.
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0358 55 oks (6,8 o5l Do 5 il s 51 ol Dlas i Sl —F S
Table 4- Mean square for analysis of variance of some traits in Brago

d= > 5o olis Jf:ﬂ“c )J&‘}h&lﬁ‘.ﬁ‘)ﬂ&
¥ pobie - T2 NI SETT ) o . . T~
&l Plant i Dry e Yield of the air «
S.0vV . Chlorophyll  Carbohydrate  Proline . i
df height flower yield  organs in the plant
<
’ ’<) . 3 219.93™ 0.02™ 0.02™ 0.07m 94412" 11.67"™
Replication
ot 3 3048  0.09° 25.39" 5.20°  11.84° 46.19°
Salinity
S 3 6ll4e 734 10456°  1357* 118635 3189.62°
Vermicompost
% 60t 9 14778  0.098° 0.68" 0.04™ 200718 9126.54"
VxS
st
48 81.48 0.02 0.06 0.02 261654 284.31
Error
Sk o 2 (CV) - 8.43 9.58 13.48 13.72 12.71 9.24

Aoy ) 50 Jua-lcle:. Dl gma g 4l3 gme 8 g % NS
ns, *, **: Non-significant Significant at 5% and 1% probability levels, respectively.

0L3s8 oS 3ot (o, S ojll Slis F S5 03l I8 Jgar
Table 5- The simple effects of salt stress on some traits in Brago

Cow 3008 (203 b by 03975 OB Slyden g S 23 2l slaplal s Shee ST FACE]
Vermicompost  Phosphor  Potassiu Nitrogen Proline  Carbohydrate Yield of the air <, Plant height
(W) (Yo)us m (%) (%) organs in the plant (cm)
Vi=0 0.152c 0.87d 0.68c 30.86a 1.614c 121.53c 78.46¢
V=5 0.348b 3.16¢ 1.67b 20.41b 2.861b 148.92b 86.57b
V3 =10 0.617ab 4.78b 1.92b 7.62¢ 3.354a 213.64ab 91.37ab
V=15 0.978a 6.28a 3.15a 1.23d 3.792a 252.84a 97.62a

I (6 ls gme SVl (il o S e oy Shyls O pa y3 &S @Lnu:it:»
Means in each column by similar letter(s) are not significant different.
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Table 6- The simple effects of vermicompost stress on some traits in Brago

Sost S b 03s % s Shdag S gl sbaplil s Sas Gy gl
Salinity Phosphor  Potassiu Nitrogen Proline  Carbohydrate Yield of the air « Plant height

-1
ds.m (Yo)us m (%) (%) organs in the plant (cm)
S1=0 0.927a 5.34a 2.74a 1.642d 1.337c 279.39a 99.73a
So-4 0.587b 2.82b 1.68b 8.671c 2.672b 268.41b 86.27b
S3-=8 0.321c 1.21c 1.39bc 21.484b 2.943ab 231.63ac 79.34ac
S4=12 0.101d 0.37d 0.54c 34.721a 3.384a 170.81d 68.52d
ubjjlfal:fjaaﬁkg;ajub\bwfjj@ﬁ@)})d)ﬁﬁu@jwip w\.&acb—v J}-\:-
Table 7- Interaction effects of salt stress and vermicompost on on some traits in Brago
e ke » s oz JBs Shes o30S 005 Soss
Magnesium Sodium  Chlorine  Chlorophyll Dry flower Vermicompost Salinity
(%) (%) (%) (mg.g*WF) yield (gr.m?) (W1t%) dS.m?
0.379¢ 3.09° 1.93¢ 10.52¢ 2381.47¢ 0
0.543¢ 1.764 1.24¢ 14.21° 2967.54P 5 S1=0
0.601° 1.664 0.81f 16.892 3394.08% 10
0.7152 1.12¢ 0.44f 19.852 3827.362 15
0.379¢ 5.22° 5.32¢ 11.07¢ 2129.43¢ 0
0.413« 4.17% 4.29¢ 14.72° 2783.35P 5 So=4
0.514¢ 3.28° 3.98° 16.962 3197.52° 10
0.582" 1.96d 2.74¢ 17.122 3614.61° 15
0.409¢ 8.31° 11.162 7.91¢ 1631.59¢ 0
0.432% 8.172 10.442 11.19¢ 2084.08% 5 S3=8
0.488% 7.31% 9.31% 12.02%¢ 2573.41%¢ 10
0.519¢ 6.01° 8.47° 16.13% 3052.78° 15
0.259¢ 9.612 12.06? 3.61¢ 1124.74¢ 0
0.321¢% 7.38% 11.39? 4.52¢ 1672.69¢ 5 S4=12
0.3724 6.02° 10.892 6.08¢ 2071.31 10
0.392¢ 4.59b¢ 9.12% 7.82¢ 2507.48%¢ 15

S (61 gime SNl (Bl o &S e U3 o (Sl Ot a3 8 o la o, Sla
Means in each column by similar letter(s) are not significant different
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Abstract

Inorder to evaluate the effect of salinity and vermicompost application on some morpho-
physiological charactristics, yield and concentration of the elements of borago. A pot experiment was
conducted as factorial based on completely randomized design with four replications in the greenhouse
of the Research Station of Faculty of Agriculture, Tabriz University in 2015. The study treatments
consisted of four vermicompost levels (V1= 0, Vo= 5, V3= 10 and V4= 15 wt % potted soil in dry
weight) and four salinity levels (Si= 0 (control), So= 4, Ss= 8 and S4= 12 ds/m NaCl). The results also
showed that different levels of salinity significantly increased all measured traits except for the
phosphorus concentration. The impact of salinity and vermicompost interaction on magnesium, sodium
and chloride traits was significant at 1 percent level and the impact of their interaction on dry flower
yield and chlorophyll content was significant at 5 percent level. Comparison of treatments mean
showed that with any increase in salinity levels, soluble carbohydrates, proline, phosphor, sodium and
chlorine will increase, but plant height, yield of the air organs in the plant, dry flower yield,
chlorophyll, potassium and nitrogen will decrease. In the meantime, the highest values of physiological
traits and nutrients of borage were obtained from the treatment with 15 percent wt. vermicompost.
Therefore, the use of vermicompost as an organic fertilizer, not only increases plant growth, but can be
a good strategy to reduce the negative impacts of high soil sodium and chlorine concentrations on
growth of borage.
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