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Table 1. Physical and chemical characteristics of the soil field at the start of the experimssent (2017- 2018)
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cm % e mg/kg------- pmhos.cm™ %
Hrem s
0-30 0.04 7.2 264 32 0.81 clay-silt
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Table 2. Meteorological data of Ahvaz research station during the experiment (2017-2018)
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October 0 19.4 38.1 28.8 0 8.1 9.2
November obl 145 31.7 23.1 0 4.5 6.9
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January ) 8.2 22.9 15.6 0.09 2.3 7.2
Febrile R 8.1 22.7 15.4 0.25 2.5 5.1
March ROV 12.8 27.1 20 0.43 4.1 7.4
April 20958 16.1 32.6 243 1 6.7 8.5
May Celages 21 36 313 0.5 12.6 6.3
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Table 3. Analysis of variance of yield and grain oil borage as effected by interrupting irrigation
and salicylic acid spraying.
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rdEbe T Wl s Sles &l g,
S.0.V df Grain yield Seed oil
Replication IS 3 13387.19™ 1.11m
Interrupting irrigation (I) Syl akd 3 313245.53™ 71.56™
Ea Lol sl 3 2153.64 0.54
Salicylic acid (SA) Sl Solowcd L 9 261016.78™ 2222
IxSA o] Sabmd bs x (6 )bl adad 3 1142.77" 0.32m
Eb <2 sles 9 1790.93 0.62
Cv (%) ok g 36 9.7 2.36

doyd S g i slas Jlisl mahaw )0l g lo pixe jué Cud i

s NS

ns, * and **: Non-significant, significant at 5% and 1% levels of probability, respectively
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Table 4. Mean comparisons yield and grain oil as affected by interrupting irrigation and Salicylic

acid
- el
rain yie eed oi
Treatment (kg/ha) (%)
Solel glad pas 633.43" 30.35¢
Un interrupting irrigation
o o) Slealpesl o630 33.63
&yl @&k3  From stemming stage
Interrupting irrigation PplS al> o 3l 370.40¢ 34.712
From flowering stag
S ond adope sl 310,040 34.95°
From seed fill stage
Shdstre o9 271.81¢ 31.99¢
No spraying
P2 p S ke PR 398.86° 33.19°
duw! Sowdles 69 mg.L!
Salicylic acid o 33 0,5 o WA 501,33 33.62°
138 mg.L!
el 32 S S VY 551.40° 34.85°
207 mg.L!

055 s s Sslis (g Ll Bl g o 5 S e gy sl slaoreilie
Means with the same letters in each column have not significantly different.
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Table 5. Analysis of variance of studied characteristics in borage as effected by interrupting irrigation and salicylic acid spraying

S B 03954 Sod Ly o
4%  Ash contents Nitrogen Phosphor Potassium Sodium
i be gl Sy S Sy K Sy K Sy 5 Sy
S.0.V df Flower Leaf Flower Leaf Flower Leaf Flower Leaf Flower Leaf

A 3 0.7 021"  0.13™ 0.009 0.001" 0.001"" 13.247 409.57"" 80.87""  124.72™
Replication

6)'-.*.-376‘“5
Interrupting 2 7593 80.36™ 1.46™ 4.99™  0.02" 0.005 241.87" 272.19™ 3210.52" 6095.67

irrigation (I)

bl sle> 6 0.53 0.11  0.004 0.021 0.0002 0.0002 26.66 7.96 1.83 39.24
Ea

ol Sold Lo
Salicylic acid 31030 10.09™ 206 0.58 0.009” 0.006" 413.01" 371.59" 133.06™ 296131

(SA)

X 65kl o
Gl Sobowadl 6 058 237 1.81™  0.05™ 0.0003" 0.0006™ 62.26™ 43.76"™ 39.89™ 76.31m™
I+ SA

o= lbs 27 0.76 0.79 0.49 0.61 0.0001 0.0001 17.49 6.76 0.69 44.48
Eb
Cv (%) Olpdicope 749 5.14 6.42 2.29 8.20 9.07 2 2.3 19 7.7
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ns, * and **: Non-significant, significant at 5% and 1% levels of probability, respectively
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Table 6. Mean comparisons macro-elements concentration as affected by interrupting irrigation and Salicylic acid

Sy S Jodors Spodere  Fawd Spaaw

. Leaf Flower Leaf Flower Leaf
Treatment lowd ash Nitrogen Nitrogen phosphor  sodium
U mg.g"! DW--——--
okl &S pas 14.48° 2.65° 3.09° 0.192*  69.76°
o o Un interrupting irrigation
SH wod . 4B .
Interrupting F ¢ ud) uL: Aol 12.46° 2.66* 3.222 0.186% 81.320
irrigation roms emmlng;ai ’
® ) 10.01¢ 2.10° 2.2 0.122° 107.83¢#
From flowering stag
ildslxe ogw 11.61¢ 1.91¢ 2.52¢ 0.142¢  100.12°
No spraying
AR eSSk gy 244" 2.86" 0.153>  95.90°
ol Sl 69 mg.L!
Salicylic acid yid 50 0,5 o WA 13,642 2.942 2.932 0.1942 84.13°
138 mg.L!
eSSk TV 12.21° 2.73 3.03 0185  65.03°
207 mg.L!
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Means with the same letters in each column have not significantly different
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Table 7. Mean comparisons off ash content and macro-elements concentration as interaction affected by interrupting

irrigation and Salicylic acid

Treatment Lo . _ _ _
— ) o Sphed Sy Spely S e
bl @l sl bl 5 s Leaf Flower Leaf Flower
Interrupting irrigation Salicylic acid Flower ash phosphor  Potassium  Potassium sodium
mg.L! mg.g'DW
0 12.25% 0.121%¢ 198.13f 113.70f 42.95f
Sl akad o0y 69 13.28% 0.139° 202.11¢%F  119.60¢ 40.64¢
Un interrupting irrigation 138 15.022 0.177% 204.31%%F 122,56 37.94h
207 14.25% 0.1722 207.67% 122.21% 39.32¢
0 11.00f 0.106° 199.07¢f 117.82¢ 66.82%
8 Bl al> 0 33 )l ghad 69 12,504 0.1411° 20382 119.42¢  65.96%
Interrupting irrigation in
stemming stage 138 13.57% 0.1732 205.99b<d 125.23° 64.09%
207 11.25¢ 0.173% 207.67% 125.29° 52.31°¢
0 9.50¢h 0.109° 200.56%f 118.05¢ 67.94*
P52l 50 50 5l ghad 69 825 0.117¢  204.61%  151.25%0  67.17%®
Interrupting irrigation in
flowering stage 138 10.55% 0.139° 223.99* 136.55% 66.31%
207 9.25M 0.119° 211.88° 134.02* 64.31¢

5l gl g LT Ll g, 8 S e By (sl slaneSilis
Means with the same letters in each column have not significantly different.
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Abstract

In order to effects of salicylic acid on yield and nutrient uptake borage (Borago officinalis L.) under
interrupting irrigation conditions, an experiment was carried out with split plot design based on
randomized complete block design with four replications in Khouzestan Science Agriculture and
Natural Resources University, Iran during 2017-2018. The treatments were included interrupting
irrigation as main plot in (stress at stemming stage, stress at flowering stage, seed fill stage and control)
and application of salicylic acid as subfactor in concentrations (0, 69, 138 and 207 mg.L"') was
considered. Results showed that interrupting irrigation and salicylic acid had the significant effect on
grain yield, oil percentages, ash contents of flower and leaf ash and nutrients of nitrogen, phosphorus,
potassium, and sodium in two parts of the flower and leaf respectively. Mean comparison test showed
that with interrupting irrigation in stemming and flowering stages, only the concentration of sodium,
potassium elements and oil percentages increased significantly. Maximum grain yield in the full
irrigation treatment was 633.43 kg.ha™'. Foliar application with 207 mg.L 'salicylic acid increased 50%
flower yield compared to non-foliar application. Salicylic acid increased all the traits studied, other than
sodium. In this study the interaction factors on flower ash, potassium flowers and leaf, phosphorus and
sodium flowers were significant. Consumption of 138 mg.L 'salicylic acid in interrupting irrigation
condition increased 38% of leaf phosphorus, due to non-consumption of salicylic acid and drought
stress. The highest amount of potassium of flower and leaves were obtained by application 138 and 207
mg.L"! salicylic acid in interrupting irrigation stress at flowering stage. The results suggested salicylic
acid application in 138 and 207 mg.L"' concentration in borage can reduce the negative effects of
interrupting irrigation damage.
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