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Article Info ABSTRACT

Article type: Background and Obijectives: Camelina as a medicinal-oil plant is one of
Full Length Research Paper  the oldest cultivated plants of the Brassicaceae family. Because of effective
morphological structure of camelina against abiotic stress factors such as
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salinity development of camelina as a salt tolerance crop is important to
provide suitable food security of the world population. Agricultural

Revised: 04.16.2025 drainage water constitutes a large amount of unconventional waters.
Accepted: 05.04.2025 The foliar application of L-amino acids and salicylic acid has been
considered as a suitable method to mittigate the adverse effects of various
environmental stresses on plant. However, there is little information about

Keywords: their mechanism for reducing the stress of using drainage water resources.

L-amino acids, According to the importance of the issue this experiment aimed to evaluate

8!: pgrlcdentage, the effect of sugarcane drainage water and foliar application of L-amino
il yield,

Protein yield,
Seed protein percentage

acids and salicylic acid on qualitative and quantitative characteristics of
two camelina (Camelina sativa) cultivars was conducted.

Materials and Methods: This study was conducted during the 2022-2023
and 2023-2024 growing seasons, in the sugarcane industry of Hakim
Farabi, in a split-split plot arrangement based on a randomized complete
block design with four replications. The main plots consisted of different
water sources icluded river water irrigation as control (RWI), alternative
irrigation (alternating between river water and drain water) (Al), and
sugarcane drainage water irrigation (SDWI). Foliar application of
Organamin and salicylic acid tested at five levels, including control
(no foliar application), The L-amino acids used included alanine,
arginine, aspartic acid, cysteine, glutamic acid, glutamine, glycine,
histidine, isoleucine, leucine, lysine, methionine, phenylalanine, proline,
serine, threonine, tryptophan, tyrosine, and valine from stock solutions of
1.5 (AAL15) and 3 (AA3) Lha', and 1 (SA1) and 2 (SA2) millimolar
concentrations of salicylic acid during the flowering stage, which served as
sub-plots. The cultivars Sohail and Sepehr were assigned as sub-sub plots.
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Results: The results indicated that irrigation with sugarcane dranage water
reduced oil percentage, oil yield, seed protein percentage, protein yield,
and seed yield in both cultivars. However, foliar application of Organamin
amino acid and salicylic acid under all water resource conditions (RWI, Al,
and SDWI) positively influenced traits such as seed yield, oil, protein,
biological yield, and oil and protein percentages. The foliar application of 3
liters per hectare of Organamin amino acid achieved the highest seed yield
under the following water resource conditions. RWI in Sepahr cultivar
showed seed yield increase 53% (Year 1) and 53% (Year 2) compared to
the control. Al in Sohail cultivar resulted in increase seed yield 34%
(Year 1) and 34% (Year 2) and, SDWI in Sohail cultivar showed 43%
increase (Year 1) and 44% (Year 2). The Sepahr cultivar demonstrated
lower performance under sugarcane dranage water irrigation compared to
the Sohail cultivar.

Conclusion: In this experiment, the foliar application of Organamin amino
acids and salicylic acid as potential regulators enhanced camelina growth
and development by improving nutrient uptake, mitigating stress effects,
and increasing seed and oil yield. Given the importance of utilizing
non-conventional water resources, such as sugarcane drainage water, and
based on the results demonstrating improved ionic balance in camelina
under foliar application of Organamin amino acids and salicylic acid
leading to higher productivity compared to untreated conditions, it seems
that the Sohail camelina cultivar could be more advantageous under
sugarcane drainage water irrigation.
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Table 1. Certification of the studied cultivars.
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Table 2. Physiochemical properties of soil.
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Table 3. Average of water electrical conductivity in irrigation treatments at 2022.

-5 _§ & 5 g 5
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%5 JE 9f JE SE UE SE Sl e
> B i S - Q2 o2 Irrigation source
z s 5 g 1% Ay e 2§ 3 z g
n L L [ 3
S5 e
6.49 5.31 8.28 7.07 6.81 5.36 6.15 S =
Sugarcane drainage water
33,8 L golal
3.02 2.01 3.66 3.01 331 3.15 2.99 0B R EoE

Irrigation with Karun river water

Ll e (AS.M™) e a5 o ol 31l a1
The units of the numbers are based on decisiemens per meter (ds.m™)

NEY Jl s ol slasles OF (K A3 Calae Ol :80ke —£ Jpur
Table 4. Average of water electrical conductivity in irrigation treatments at 2023.
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The units of the numbers are based on decisiemens per meter (ds.m™)
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Table 5. Average of chemical properties of irrigation water at 2022.
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Table 6. Average of chemical properties of irrigation water at 2023.
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Table 7. Meteorological information of the experiment region of Hakim Farabi sugarcane cultivation and
industry in the south of Ahvaz (2022 and 2023 years).
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Fig. 1. Mean comparison of different water resources and foliar application effect in two camelina cultivars on
biological yield during First year.

&~ 12000
©
=
ggloooo ¢ @ g b
O e .
1§ 8000 g
L3 i _
= 6000 J
3 > m n I I
?&'S 4000 ° P ° r q
8 X WLIS vt S
2 y
- IIIII I| |
0
S CE S E S E S E S E S E S ESEESTEZSEZSEZEZTETFTETE
CECBEc 8626262585858 6828628628828825¢8
DDA NP NDDNDANDDDANDHDHDN DD
SO AA AA SA1SA2 SO0 AA AA SA1SA2 SO AA AA SA1SA2
15 3 15 3 15 3
RWI (S0) Al SDWI
Lol
Treatmeants

(105 093 dlw 53 LalS (35 g5 53 ilies (slejlusls 5 5,18 O ISPRER NN PR < WW RS g )
il o (dazy5 0 5S15) Lls gne (gbo] M WL wlie Gy (6113 b Kils
sl ginl (gl il 5 5,18 AA S S s Fsss Sl b o sl (lo il 5 )8 AA LS (dals) (glo il 5,18 05 SO
ke b Sl denad (glojlals 5 9,18 SA2 Y g0 o o lile b Shdlos doa! (gl Ll 5 5,8 SATL HbSa s adaw clile b
St ol b bl SDWI ¢ 55 &) sma (sl Al ((uali) 35,8 Gbag, o b g5l RWI(S0) Ve e S

Fig. 2. Mean comparison of different water resources and foliar application effect in two camelina cultivars on
biological yield during Second year.
Means in each column and for each treatment, followed by at least one letter in common are not significantly
different at the 5% probability level using Duncan' s Multiple Range Test.
S0: control, A.A 1.5: amino acid foliar application 1.5 L.ha*, A.A 3: amino acid foliar application 3 L.ha™,
SA 1: salicylic acid foliar application 1 millimolar, SA 2: salicylic acid foliar application 2 millimolar,
RWI (S0): river water irrigation (control), Al: alternative irrigation, SDWI: sugarcane drainage water irrigation.
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Table 8. Mean square of traits under the conditions different water resources and foliar spray on two camelina
cultivars during two years.
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** * and ™ have significant differences at the 1 and 5 percent levels of probability, respectively. Ns: non-significant
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Fig. 3. Mean comparison of different water resources and foliar application effect in two camelina cultivars on
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Fig. 4. Mean comparison of different water resources and foliar application effect in two camelina cultivars on

seed yield during Second year.

Means in each column and for each treatment, followed by at least one letter in common are not significantly

different at the 5% probability level using Duncan' s Multiple Range Test.

S0: control, A.A 1.5: amino acid foliar application 1.5 L.ha™*, A.A 3: amino acid foliar application 3 L.ha™,
SA 1: salicylic acid foliar application 1 millimolar, SA 2: salicylic acid foliar application 2 millimolar,

RWI (S0): river water irrigation (control), Al: alternative irrigation, SDWI: sugarcane drainage water irrigation.
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Fig. 5. Mean comparison of different water resources and foliar application effect in two camelina cultivars on
seed oil yield during first year.
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different at the 5% probability level using Duncan' s Multiple Range Test.
S0: control, A.A 1.5: amino acid foliar application 1.5 L.ha™, A.A 3: amino acid foliar application 3 L.ha™,
SA 1: salicylic acid foliar application 1 millimolar, SA 2: salicylic acid foliar application 2 millimolar,
RWI1 (S0): river water irrigation (control), Al: alternative irrigation, SDWI: sugarcane drainage water irrigation.

_ 1200
“-é a
3 S, 1000 b
=
» = 800
5§
> 600
3 2
2 > 400 k
-’? % mn o klmmnnoklm|m
S 200
o
0
3 2[5 = = R E 7 £[ &[5 £lE s
< < < ol < < < < < < < ol
o o o o o o o o o o
9} N » n ) n n »n Flo n g
AA|AA SA2] SO |AA|A SA SO |AAJAA SA2
1. 1. 15
RWI (S0) Al SDWI
lales
Treameants

#105 dal dlu s Lels rsj,;,ua:su‘_;u,uuaﬂ,\s,di gl blite 155 55 3 Shes Kl alis -V S

Fig. 7. Mean comparison of different water resources and foliar application effect in two camelina cultivars on
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Means in each column and for each treatment, followed by at least one letter in common are not significantly
different at the 5% probability level using Duncan’ s Multiple Range Test.
S0: control, A.A 1.5: amino acid foliar application 1.5 L.ha™, A.A 3: amino acid foliar application 3 L.ha™,
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RWI1 (S0): river water irrigation (control), Al: alternative irrigation, SDWI: sugarcane drainage water irrigation.
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seed oil percentage during first year.

\AE3



Oy SKo2 9 (U8 3155 s [ e 510,k WS 340,55 Sl o 451

50
45
40
35
30
25
20
15
10

cd
efg
hi

3 o G5 Ao
Oil percentage year 2

= ==
2 g|E
S Z|o
(20751 12
0 | A
1

wn

de

ef

hi

fg

fgh

de

ki

S| B9 BP9 S|P G|P G2 F|P H|P S|P G0 G|o F|@ S|P &
AJAA |SA1|SA2]| SO |AAJAA |SA1|SA2] SO |AAJAA |SA1|SA2
5] 3 15| 3 15| 3
RWI (S0) Al SDWI

asles

Treatments

.J‘J}f}édbjéhtxals‘.j)}:):g&hﬁu‘_;‘wuu:J.w)lS}di CL'.AJ)G;A}‘)A):\.: &JJ Ay ;,ﬁsl,u....lw—h Jﬁ
il o (daoy5 0 5S015) Lls gne (glo] Ml WL wlie G (sl ls sl Kils

el sl (o el 5 )8 AAZ USa s FpdoSs Bl b o sl (ool 5 )18 AA LS (aald) (glo sl 5,18 05 SO

GBI b Sl el (gle bl 38 SA2 Y g o K il b Kbl el (gle Lt 5 )8 SAL (b8 45 e e |

.ji.w,:: UT"J L: ‘_S)L:JT .SDWI gd}w CJJ}\@Q 6)‘;0'] AI G(-\ﬁu) b})ls 43‘53_3) ‘Tj lf 6)‘.:31 :RWI (SO) g)y‘,ddl:ﬂ &L
Fig. 10. Mean comparison of different water resources and foliar application effect in two camelina cultivars

on seed oil percentage during Second year.

Means in each column and for each treatment, followed by at least one letter in common are not significantly

different at the 5% probability level using Duncan' s Multiple Range Test.

S0: control, A.A 1.5: amino acid foliar application 1.5 L.ha™*, A.A 3: amino acid foliar application 3 L.ha™,
SA 1: salicylic acid foliar application 1 millimolar, SA 2: salicylic acid foliar application 2 millimolar,

RWI (S0): river water irrigation (control), Al: alternative irrigation, SDWI: sugarcane drainage water irrigation.
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Fig. 12. Mean comparison of different water resources and foliar application effect in two camelina cultivars
on seed protein percentage during Second year.
Means in each column and for each treatment, followed by at least one letter in common are not significantly
different at the 5% probability level using Duncan' s Multiple Range Test.
S0: control, A.A 1.5: amino acid foliar application 1.5 L.ha™, A.A 3: amino acid foliar application 3 L.ha™, SA
1: salicylic acid foliar application 1 millimolar, SA 2: salicylic acid foliar application 2 millimolar,
RWI (S0): river water irrigation (control), Al: alternative irrigation, SDWI: sugarcane drainage water irrigation.
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