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Introduction

This study aimed to utilize unconventional water resources to cultivating the strategic oilseed crop Camelina
sativa, also investigating the effects of foliar application of L-amino acids and salicylic acid (SA) on morpho-
physiological characteristics of Camelina cultivars. Soil and water salinity are the most significant problems in
Khuzestan Province, leading to reduced agricultural productivity. High salinity in Khuzestan soils significantly
reduces the growth and productivity of many crops. However, employing foliar spraying of amino acids and
salicylic acid can serve as a magnificent method to reduce the impact of salt stress in saline soils. The current
investigation intends to explore the effect of foliar spraying of amino acids and salicylic acid on the Camelina
sativa L. under sugarcane (Saccharum officinarum) drainage water irrigation. Camelina as a low input oilseed
crop has a few positive traits that make it possible to cultivate in Iran. The main advantages of Camelina like
drought and salinity tolerance and high seed oil content make it valuable especially in less productive lands. Due
to the large volumes of drainage water produced in the sugarcane industry, recycling this water and using it to
irrigate salt-tolerant crops—other than sugarcane—can serve as a valuable source of supplemental irrigation.
With proper management, drainage water recycling can also offer additional benefits, such as conserving
conventional freshwater resources needed for expanding crop cultivation in the region.

Materials and Methods

The experiment was conducted during the 2022-2023 and 20232024 growing seasons using a split-split plot
test based on a randomized complete block design in four replications at the sugarcane industry of Hakim Farabi,
located in southern Khuzestan Province. Water sources as main factor included river water (control), alternate
irrigation (alternating river water and sugarcane drainage water), sugarcane drainage water irrigation. Sub-factor
was foliar applications at flowering stage included control (no application), L-amino acids at 1.5 and 3 L ha!,
salicylic acid at 1 and 2 mM, and cultivars (Soheil and Sepehr) as sub-sub-factor. The 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
and 1.5 L ha'l.
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Results and Discussion

Results indicated that under river water irrigation (Karun River), the Sepehr cultivar treated with 3 L ha™ L-
amino acids exhibited a 53% higher seed yield compared to the untreated Soheil control. The lowest yield was
observed under sugarcane drainage water irrigation. However, the Soheil cultivar showed a 35% yield advantage
under sugarcane drainage water when treated with 3 L ha'L-amino acids compared to the untreated Sepehr
control. The highest seed yield over the two years was obtained from river water irrigation combined with a
foliar application of 3 L ha™! of amino acids in the Sepehr cultivar (3609 kg ha!). In contrast, the lowest seed
yield was recorded for the Sepehr cultivar under irrigation with sugarcane drain water. The best seed yield in the
Soheil cultivar was also achieved with a foliar application of 3 L ha™! of amino acids (1691 kg ha™'). The Sepehr
cultivar exhibited higher grain and biological yields under river water irrigation. Foliar applications of amino
acids and salicylic acid significantly improved seed yield, biological yield, harvest index, 1000-seed weight,
number of siliques per plant, number of seeds per silique, silique length, and plant height under both drainage
water and non-drainage water irrigation conditions. However, under drainage water irrigation, Sepehr yielded
less than the Sohail cultivar. Overall, foliar application of L-amino acids and salicylic acid appeared to function
as effective growth regulators, alleviating stress by enhancing nutrient uptake and ultimately improving seed
yield.

Conclusion

This study concluded that foliar applications of amino acids and salicylic acid enhanced the growth and
development of Camelina by improving nutrient absorption, mitigating stress effects, and increasing seed yield.
The integration of L-amino acids and SA alleviated stress under unconventional water irrigation, demonstrating
their potential for sustainable Camelina production. River water with amino acid supplementation yielded
optimal results, while sugarcane drainage water required amino acid amendments to enhance productivity.
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Table 1- Certification of the studied cultivars
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Name_ of the The name of the Owner of the cultivars Year of Cultivar
cultivars breeder release code
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. . . Beeston Shafa Medicinal Plants Cultivation and 1396 1271
Sohail Dr. Danial Kahrizi
Development Company
PR SRS Jub 553 ol (gt (299> QLS drwgi 9 CuiS S 5
: . Beeston Shafa Medicinal Plants Cultivation and 1396 1275
Sepehr Dr. Danial Kahrizi

Development Company
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Table 2- Meteorological information of the experiment region of Hakim Farabi sugarcane cultivation and
industry in the south of Ahvaz (2022 and 2023 years)

(51,5 5l 42 ) (51,5 5l 42 )

(°C) (°C)

2022 2023
oo Sl Sl oo Jalas Pl
olo Month Mean Min Max Mean Min Max
G5 8 April 14.9 13 38.4 13.4 14 36.4
)| May 19.2 32.1 41 18.86 33.2 42
by June 36.5 21 49.7 36.18 16.8 48.7
» July 39.4 17.2 50.5 38.24 23.3 50.6
33,0 August 39.69 25.2 51.3 40.15 29.4 50.1
292 JRe September 36.52 15.7 48.5 29.9 19.4 41.7
e October 31.6 12.2 43 28.02 15.1 42.1
obl November 24.13 11.7 353 21.41 8.8 38.6
N December 18.2 6.5 26.4 16.82 53 30.4
> January 11.65 2.4 18.2 11.8 3 18.4
ek February 14.6 -0.2 23 10.7 4 16.2
Qb March 19.2 1 30.7 19.1 2 31.8

Table 3- Physiochemical properties of experimental site soil

Jlw Gos (Soyslcala oS oS A ] 35F o Sl oy
Year Depth EC H Organic C N P K S Sand  Silt  Clay
(cm) (ds m) P (%) (%) (mgkg!) (mgkg!) (mgkg? (%) (%) (%)
2022-23 0-30 2.69 7.2 0.34 0.09 12.9 269 14.7 23 46 31
30-60 1.42 7.5 0.48 0.08 9.9 192 155 25 47 28
2023-24 0-30 2.63 7.1 0.41 0.08 13.6 256 14.1 23 47 30
30-60 1.48 7.3 0.52 0.09 10.2 229 14.6 24 49 27
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Table 4- Average of water electrical conductivity in irrigation treatments during 2022-2023
sl gie Jol okl 9% 5l P okl ek ikl el el gl Sl
- First Second Third Fourth Fifth Sixth
Irrigation source PR P P o S PR Average
irrigation irrigation irrigation irrigation irrigation irrigation
AE ey 6.27 5.3 6.76 7.1 8.13 5.42 6.49
Sugarcane water drainage
09l &g, ST L o)l
Irrigation with Karun River 31 3.03 3.28 3.05 3.7 194 3.01
water
b (AS M) jie s Guten s (polioly slie] g, S5ll sl
The unit of measurement is deciSiemens per meter (dS m-1).
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Table 5- Average of chemical properties of irrigation water during 2022-2023

Chemical properties SAR K* Mg*? Na* Ca* cL* HCO?3 CO5" pH EC
(meql?)  (megql®) (megql®) (meql?) (meql?) (meql?) (meql?) (meqgl?) (dS m)

0 Wby, O
Karun River water

S L'_Jlbé 12.9 3.7 13.7 51.8 6.4 75.6 175 0 7.2 6.49
Sugarcane drainage water

4.3 1.3 4.3 8.7 41 48.8 39 0 7 3.01
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Figure 1- Mean comparison of different water resources and foliar application effect in Camelina cultivars on plant height
during two years

SA kS i dw cbale b awlgiel (dlo)lusls 5p)5 AA 3 S, /0 cbalé b dlgiel (gloylusls 50,5 AA L5 (aals) (clo)lusli 3,8 9% :SO
(sals) ps ST b g )bl RWI (SO) Yoo duo 5 clale b Sidlostunl (gloyludli 35,8 SA 2 (Yoo loo S cdale b Siluadlodonl (gloylusls 5,8 :1

bl o (Mo pd gy (5SSI) I Gize lol s JB aulio gy (ol > (ol Sbio
S0: Control, A.A 1.5: Amino acid foliar application 1.5 L ha, A.A 3: Amino acid foliar application 3 L hal, 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
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.


.‏%20https:/doi.org/%2010.1007/978-3-030-54462-1_8

5ol

b

U oy p olySon o £

&

5

~ ol

S

)

ICInarum

Ll 0 9,15 (Saccharum off

.‘-‘5'0)

¥YO

quednyiudis-uou :sN “A[pandadsar Aijiqeqoid Jo s[aad] wadiad ¢ pue | Ay 18 SIOUAIJIP WEDJIUTIS ARY :SU PUE #* &

o ? % & SE (€ paq (S o emR B € 2R ol o) ek (S el € qer (w5 e e

(%) AD
6F 8¢ 09 0L ¥'s 9L 69 ¥'6 o oo
Burkeids 1B1[0] x AJALIBA x SIOINOSAI IANBM xIBI A
Suz00'0 SuzoL'e Suge'o Suzo0'o SU9 ] su6l'0 Sug'ss9 SugLSS 8 (6% x e e xR [ x e
Sureids 1e1]0} x KJALIBA x SIOINOSAI IBA\
*x£00°0 #xEPPT *«#ST'S #xLL'0 #x9'56 *x€1°6T *x 1" S1P60Y *+€91L98 8 (69 x (e e x @ [
Buikeads terjoy x K191BA x IR X
SUg00'0 sueE'y SUg9'0 SuUgo0'0 su9'6 Sugro Su9'v68 sup'eey 14 (9 §Ke eyl x ol
Suikeids te1joj x KdLEA
«+£0°0 «46'SOPt Sugy'o #%59°0 1P *+50°0€ +#1'086586 *+8'89€6S 4 (g §c e
Suikeads 1e1]0) x SIOMOSAI 11BMXIBI {
Sur00°0 sug'e Su6S0°0 SUg00'0 sug'y SUge0 su60€0y suQ°6TIT 8 S e x @ [Pxe
Suikeads 1e10) x $20IN0SAL 13BN
«x90°0 +x08LPE0L] *#0E'Y #*CP'9 *L'1ST **[8°TE *%9'070609 *+6'P8FPSSI 8 S rele® x o 0
. Suikeids Jeijo) xaeax
sup00°0 sug SUSE0 sup00°0 su6'0 suz9'o SUT"OLYE SUE'yT8T 4 ol x 5 eemio
() Suikeads Jeijoq
#+L9°0 **x9€98TI #*%09°SLI1 *+9'8€ *xS119L *x 9T *xC 96SL8¥9T #%0'96SSPSS v (& e
) ) ) ) K1DLIBA x SIOINOSII JANEM x JBD A
SuL00°0 sug SusH'0 suL00°0 su9'g SULE'0 SUE'0SS9 su9°001¢ [ P x (6 x @ [
K12LIBA x S20IN0SAI INBA\
#x£0°0 #£5€06C *+5'L6 ##0°Cl *x1'PLS #x00T #x1°0S180€9 ##88S8TTI [ (¥ x o [
Kauea x ) A
SujQ" Sup09'C sug" Sug00" su sugh' sug’ su(°
10°0 709°C S0 8000 91 €0 T0Te 0°€1PT ! (¥ x ol
(A) Kouep
#«+£0°0 #9091 *x09°L1 #8171 SUIg0 xx €V *x SOEPSSI «+886T81 I (e
182K x $I2IN0SAI IANBM x YOO
SugoQ’ sugz' SUGS” N suz Su99* su SUG'0EET 4 S
€000 91 6570 611°0 L'6v 99°0 06l 6'0€€T cl P xR [ x b
% SIOINOSAL INBM xIBD A
su100° sug* Sugh” SugQO0" sug Sugh' sup® sug” e
1000 S9 €0 $00°0 SEl €70 P'SP8 6'709 o xR 0
(@) sa2Inosal 1218 A\
#+£0°0 **8€8S101 #11°09T *x9'8VT *%60TTT *xC C0T #x1T8891S1Y *xE16LYSLY [ ol
1eak x Yoo
Su; ¥ sug* sugo’ sSuQg’ sugQ’ sug” su sug* "
800°0 9°01 80°1 970 <00 €1 116$ 9°50S€ 9 o x5
1A A
sut0’0 suQ'L suz'l SUg00°0 Su90°0 supz'l Su9l Iy SuUSopIE ! o
JySam paas-g001  Juerd sad sansdeds yo saquiny  sapnsded jo sdquny  yysudp sansde)  JySY Jueld  Xopul)saadely  PPIIA [edrdojorg _WM“_M p A'O'S
00 ol qyer gevie s of #ep oo ajee o gh a0 s (@3 & e qen oopsfclmm™  sopsloqe o (P R o

*S1E3A OM) SULIND SIBAD[ND Bul|
060 - MR ol 6 qed AngD ol eme of ol 9 F e R |77 6 9fKc emfoyS e of K57 e gorn of o€ mp (65"

D) oUI0S uo Keads Je1joy PUE 221N0SI1 12JEA JUIIFJIP SUISH JO SUOBIPUOD Oy} J9PUN SHIEI) JO SISA[EUE a1enbs uvay -9 o|qe ],

3P



5 (Neysi et al., 2024) 1;15" (g9, ©labss plw s b &S 4
(Pasha, Alavifazel, Jafarnejadi, Lack, & Mojaddam, p.5
18 69 GRS b pne 5 oS By sl cillas 2023)
Colin ials 5 S ) Of (aml Jously StalS 31 05
baddy) g 0odd (Sofodnsd (Sid (o9 )b Ady) ((Sgydn
O9oyen (! a8 0oly iulial 1) S sl sl Hlade oyl oyl coo
bl 3 g 0ad Jitie ol claphil 4 )5 by G2)b
G pialS ol Jlisay g sy, cobin (ialS o s
W .(Ghoalinezhad, Lalehgani, & Kazemi, 2023) 4.5
(8o i pdaw igli 8l Ly oSt wob ol 58 cladss (5o
aS cdl gyl e ialS Lolls wly 5,8l (slinl 5 Sas
Gholamian, Ghamarnia,) 1S o sl |, iags cpl slaasl
5 Solwlosw! 48 L wy o y 15 4 (& Kahrizy, 2017
Gl laj ite Sl (SaS s 155 chily]
Imam & ) a_igl iy g plol calasly ol 5o izsly ails 5, Sas
3y Slos ljal 9 5,Sdas b (Pirasteh Anousheh, 2014
5 Sk adlosl b Jgbre cglite clacdale 151 cov g
AU o5 Gt 2 ,Sles g il 3,Sles & 638 ol 59 Ll
g ety Jow 93 5 3 1) gyl —ine JELS ()95
g0 (59— WS a9 L Laulyd 93 o 53 Sl
St 4 WlgS o Cutte Sl ol oS Slas opl b xe Lyiul3dl
P ghst ohlus Jials il lesdsn la Shy el
Cudlad g (gjtiumgd Cod)bo dgg Al Sjlnid b g el
U bl ol bl Sileadlosal 3,187 31 53 8,
L i it &l aagulsivel 5 Selndloyusl (SAS Jyas
Slico pluw 9 Siglsn g b 2,Slas b Jlia jg 2 1) Claj
9 Sk bl 15U ey Cunl San g9bg0 opl 0l ol
5 GRS Laly 5 o S5y (a0 S S 9108y Iodglsisd]
Sy slos S e (sloylus L 50,8 &S’ gm0y Bl i e
ol 9 03,5 4l G5 31 3 Lol 815 59uaS 0 liin
23,5 oS Wy p 5 (Sl wl il Jials 4 e Wl e
aSob ol (Zea mays) wyd slacpY i Sly )y
3y Slos 2 lo )5 (g1 (slo o)l (gt 3l Induslgial
=l L« (Branko et al., 2020) wzily wj 5,Slos 4 4l
i (Razmi et al., 2023) Ly oLS g9y lisiss plaw
o, 5 (Badil, Barary, Shomeili, & Tahmasebi, 2016)

.y cdllas (Pouryousef & Shahravan, 2014)

&5 sl (Yang etal., 2018) )| )\SKea § Kb o img}s 5o
s 9ol 8wy 3)50 TitiCACE 18 19 olS 5, Slae o |,
O €8] )b gme (2RI 4 poxie (5)58 (25 Jlesl a5l LS
Ad oy SO el e w0 0y Sas 5 olga plul Sis
Azimi, Daneshian, Sayfzadeh, & Zar, ) -, Son g oulac
ceel g wlgiel (cloylusls 5, 48 4558 b))5 (2013
5 s jlia yig cluw jd &l sl g glas)) d gy BB 5ul5l
Razmi, Ebadi, ) 4}l Sen 5 )y gulis .o paS aily 5 Slos
Hles 3l as oly L (Daneeshian, & Jahanbakhsh, 2023
L)) 3)50 ) Sl Cble 5 b gy o)l
o 3l )bl 590 Gal38 Ly g 09 o iae ()lol blod 1 gy
e W Sl g (yll s a5 o ee N+ ()l
Lol (b (g)laigine (il g glif)] (a5 A (Rl g p5es
el il 5, Slos wile Slas daus g0 Siluwd sl 25,8
bwhyon 34855 (ol @l b a5 45 jebby g )3 ohagts g
bl e

dily o ySlac
O sled 4l 3 Sos &S 3l (LS S 5o by 4325 @l
5 Sl Syl 3,18) aloss syl b (100) o
iy o ixe BMB] s )y S aw > (3,50 (sladuwlgie]
352 lajlos aslraw Jlite Bl (:S5le auwslie b5 (7 o)
Lgryo inlojl Jlo 93 5 aily 5,8des oyt a5 0l L5 Lioles]
b)fu_> dL“’A#*’]ﬁlﬁ-"T L;]o)L»&Li} J)g)lf 9 43[5)9) ;.j L d)‘-:j 4
2 eSS Y8R0, Slas (ko b e o8 5 5180 )0 52 4w
clai Lyl 3 3 ails 5 Shee o pieS g ol cad 4y )l
3y Sdas (1lie Ly o 08y 9 slo)ld L 58 (9 9 St
2 aS ol i gl (VUSS) ab Juols )i )3 p)S6ls" £V
ety 18l slos 53 Jigws o) & Cannd 4 35 ol slgiel
L ol 5 (29 (ool aals slalass )3 .cudly (5 Aoy OF
Ol L adllas 5)50 P81 izmes il jgen 98y 4 Cups
3,5 lamlyuel o Swdlodsl (gloylusls 5,8 clale
aang Lasdg s 3 Yh ab o Slee i boylas adS™ )
Ol A Gl st ()9 e gy St g)l5e Ol 4y


https://doi.org/10.1111/jac.12229.
https://doi.org/10.%2090146374/%20Corpus%2090146374
https://doi.org/10.%2090146374/%20Corpus%2090146374
http://cpj.ahvaz.iau.ir/article-1-1613-en.html
http://cpj.ahvaz.iau.ir/article-1-1613-en.html
http://cpj.ahvaz.iau.ir/article-1-1635-en.html.
http://cpj.ahvaz.iau.ir/article-1-1331-en.html.
http://cpj.ahvaz.iau.ir/article-1-1331-en.html.
https://doi.org/10.22069/EJSMS.2023.21074.2089.
https://doi.org/10.22059/jwim.2018.248556.582.
https://doi.org/10.22059/jwim.2018.248556.582.
https://doi.org/10.3390/agriculture10090365
.%20http:/cpj.ahvaz.iau.ir/article-1-1613-en.html
http://cpj.ahvaz.iau.ir/article-1-378-en.html.

FYV . oswlgul glolus i 5,,l8 (Saccharum officinarum) ;Sius olaj ,b owy (oo 9 (£L,8 o135

4000
3600
3200
2800
2400 f
2000
1600 |
1200
800
400

0

&ls 5 Shes

Seed yeild (kg ha?)

Sohail
Sepehr
Sohail
~ Sepehr

n
>

~ > Sohail

9 > Sepehr

> Sohail
w
>

Sohail

N Sepehr

RWI (S0)

1 jk hijkijk 1 1ij
m n
q , 0 p nOopOp 0

=2 = =] = == ==l = == =
2 5|2 5|2 5|2 5| 5|E gfE 5|2 5lE s
3 3[3 3|3 8|3 8|3 3|3 &[3 3|3 5|3 &
AAJAA |SAL1|ISA2| SO |AA]JAA |SA1|SA?2
15 3 15 3

Al SDWI

la)las

Treatments

35 Labols” o8 1 13 Sldlwiaw] g 355 stumwlginol (510, lud Wi 539,15 g o golio Jsliio 151 15 aild 3, Sdas 1Sl duny o — ¥ S

5 Jlw 9
Figure 2- Mean comparison of different water resources and foliar applications effect in Camelina cultivars on seed yield
during two years
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A3 (Muoyd geia SOl I gime (s lel oS! W36 alite gy (sl > (sl pSilo
S0: Control, A.A 1.5: Amino acid foliar application 1.5 L ha't, A.A 3: Amino acid foliar application 3 L hal, 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
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.
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Figure 3- Mean comparison of different water resources and foliar applications effect in Camelina cultivars on Biological
yields during two years
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S0: Control, A.A 1.5: Amino acid foliar application 1.5 L ha, A.A 3: Amino acid foliar application 3 L hal, 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
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.
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Figure 4- Mean comparison of different water resources and foliar applications effect in Camelina cultivars on harvest index
during two years
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S0: Control, A.A 1.5: Amino acid foliar application 1.5 L ha, A.A 3: Amino acid foliar application 3 L hal, 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
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.
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Figure 1- Mean comparison of different water resources and foliar applications effect in Camelina cultivars on number of
buds per plant during two years
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S0: Control, A.A 1.5: Amino acid foliar application 1.5 L ha, A.A 3: Amino acid foliar application 3 L hal, 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
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.
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Figure 5- Mean compatrison of different water resources and foliar applications effect in Camelina cultivars on 1000 Seed
weight during two years
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S0: Control, A.A 1.5: Amino acid foliar application 1.5 L ha't, A.A 3: Amino acid foliar application 3 L hal, 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
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.
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Figure 6- Mean comparison of different water resources and foliar applications effect in Camelina cultivars on capsules
length during two years
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S0: Control, A.A 1.5: Amino acid foliar application 1.5 L ha, A.A 3: Amino acid foliar application 3 L hal, 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
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.
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Figure 8- Mean comparison of different water resources and foliar applications effect in Camelina cultivars on capsules
number during two years
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S0: Control, A.A 1.5: Amino acid foliar application 1.5 L ha't, A.A 3: Amino acid foliar application 3 L hal, 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
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.
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Table 7- Stress susceptibility index of studied varieties
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