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ABSTRACT

Wheat isamajor cereal crop in many partsof theworld and it iscommonly known asking of cereals. Brassinosteroids (BRs)
are growth-promoting natural products found at low levels in pollen, seeds, and young vegetative tissues throughout the
plant kingdom. An experiment was conducted to evaluate the effect of different combinations of Silicon (Si) and 24-
epibrassinolide (EBL) on wheat varieties grown under 100 mM salt stress. The result showed that shoot length of plant
increased with the application of EBL and Silicon and it wasincreased the maximum in salt tolerant varietiesin comparison
to non-tolerant. Whilst, reduction was observed in root length along with the increasing concentration of EBL. The effect
of different combinations of silicon and 24-epibrassinolideal so increased the germination percentage (%) in tolerant and

non-tolerant wheat varieties.
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biotic stress may either reduce therate or delay -

seed germination and (Patade et al ., 2011; Ansari

and Sharif-Zadeh, 2012). More than 45 million -
hectares (M ha) of irrigated land, account to 20 per cent :
of total land have been damaged by salt worldwideand -
1.5 M haare taken out of production each year dueto
- toxicity, since Na+ is not readily sequestered into

high salinity levels in the soil (Pitman and Lauchli,

2002).Plants have been classified as glycophytes or
halophytes as per their capacity to grow on different
salt concentrations. Most plants are glycophytes and
can’t tolerate salt-stress. High salt concentrations
decrease the osmotic potential of soil solution creating a
water stress in plants. Secondly, they cause severeion
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vacuolesasin halophytes. Finally, theinteractions of sdts -
with mineral nutrition may result in nutrient imbalances
and deficiencies. The consequence of all these can
ultimately lead to plant death asaresult of growth arrest -
- grow in different levels of NaCl, silicon and 24-
- epibrassinolide. Treatmentswere asfollows: T,- Control;

and molecular damage (McCue and Hanson, 1990).
Brassinosteroids (BRS) are agroup of plant steroidal

hormones that regulate various aspects of plant growth
. Silicon; T_,-100 mM NaCl +100ppm Silicon; T,-100 mM

and development, including cell elongation,

photomorphogenesis, xylem differentiation, and seed -
germination (Sasse, 2003), aswell asadaptationtoabiotic :
. mM NaCl+50 ppm Silicon+1.0uM EBL; T,-100 mM

and biotic environmental stresses (Krishna, 2003), (Divi

and Krishna, 2009). Brassinostroids wereisolated from -
extract Brassicanapus pollen (Grove et al., 1979) :
because of their growth promoting properties and their
potential use for enhancing crop production, Recently
(Bajguz, 2007) brassinosteroidsrepresent aclassof plant
hormones, more than 70 compounds have beenisolated -
from plants. The role of BRs in plant stress responses :
has been confirmed in several studies (Dhaubhadel et
al., 1999 and Koh et al., 2007). Exogenous BR
application can greatly stimulate cell elongation. For :
example, in dicots, the growth of an epicotyl — the shoot -
part above the cotyledons of a germinating seedling, or
a hypocotyl —the shoot below the cotyledons, is stimulated :
by BRs; whereas in monocots, the elongation of a :
germinating seedling shoot part called coleoptileisalso
promoted by the application of exogenous BRs (Clouse -

and Sasse, 1998).

and environmental friendly tool against salt stress. Silicon

salinity stress (Liang et al., 1996). Although Si has not

it has been proved to be beneficial for the healthy growth
and development of many plant species particularly

1999; Maet al., 2001 and Liang et al., 2005).

RESEARCH METHODOLOGY
The seeds of 8 wheat (Triticum aestivum L.)

varieties including 4 salt tolerant (Kharchia, KRL119, :

KRL99, KRL19) and 4 non-tolerant (AAI W6, AAI W7,
. adverse effectsasimposed by NaCl in tolerant and non-

AAl W8, AAIW9) varieties were obtained from

Directorate of Research, SHIATS. The experiment was :
conducted in the Department of Biological Sciences, -
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SHIATS. All the seed of different wheat varieties were
surface sterilized with 0.01mM CoCl,,and then sown in
Petriplate with cotton beds wet by Hogland media. The
seeds of all the eight wheat varieties were allowed to

T,- 100 mM NaCl alone; T,- 100 mM NaCl + 50 ppm

NaCl+0.1uM EBL; T,-100 mM NaCl+1.0uM EBL; T -
100 mM NaCl+50 ppm Silicon + 0.1uM EBL; T_-100

NaCl+ 100ppm Silicon+0.1uM EBL; T,-100 mM NaCl+
100ppm Silicon+1.0uM EBL. Thesetreatmentsgivento
plantsat 3“and 4"l eaf stagesand at the sametime plants
transfer to pots from Petriplates.

The different growth parameters were studied at
the tillering stage (48 days of showing) and flowering
stages (75 days after sowing).Morphological datai.e.,
Root and Shoot Iength measured after 48 days of
treatment. Germination percentage was estimated
according to the formula outlined by (Krishnasamy and
Seshu, 1990) :

Number of normal seedlings,
Number sof tested seed

Germination (%) = 100

RESULTS AND REMONSTRATION
The effect of Silicon aloneand in combinationwith

Th £ Sili . el , offect 24-EBL was studied on seed germination, shoot length
e use of Silicon In agriculture IS cost efective: - o ¢ length of different wheat varieties grown under
- salt stress (100 mM NaCl) condition.Theresult reveal ed

Iswell-known to enhance growth of plants subjectedto that there was a non significant difference in seed

saline stress, hence, is advantageous to ameliorate the ©germination (%) under controlled condition. Whereas,
: : : - al thetreatments (viz, T, T,, T, T, T, T, T, T, T,
been considered asan essential element for higher plarts, - showed asignificant variationsin seed germination(%o)
- (Table 1). Result showed that there was a reduction in
- seed germination due to NaCl treatment in tolerant as

graminaceous plants such as rice and sugarcane and : well as non tolerant varieties. Among the non tolerant

somecyperaceous plants(Epstein, 1994 and 1999; Liang, - varieties the decrease was more severe.Among salt
- tolerant varietiesthe maximum seed germination (98.3%)
. was recorded in tolerant variety Kharchiain treatment
- T,. Whereas the minimum seed germination (66.6%) was

. recorded in non-tolerant variety AAl W9 in treatment

T, in comparison to their control. Result showed that
application of 24-EBL and silicon was ableto overcome

tolerant varieties.
Results further showed significant difference in
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Tablel: Effect of foliar application of 24-epibrassinolid (0.1uM, 1.0uM) on seed ger mination (%) of wheat (Triticum aestivum L) varieties
grown under salt stress (100mM) condition accompanied with two concentration of Si (50ppm, 100ppm)

Seed germination( %)

Varieties To T T Ts Ts Ts Te T7 Ts To
KRL-19 99.7 78.1 79.2 80.5 81.8 83.5 85.6 86.5 87.7 88.0
KRL-99 100.0 82.1 83.4 85.5 86.2 87.5 88.9 91.3 92.1 93.2
KRL-119 99.7 85.7 86.1 86.8 88.2 89.6 90.2 91.7 93.1 93.9
Kharchia-65 100.0 91.4 92.0 93.9 94.6 95.1 96.7 97.1 97.8 98.3
AAIW6 99.3 72.3 73.1 74.3 75.5 76.4 78.1 79.4 80.2 8l.1
AAIW7 99.7 74.1 75.1 76.2 78.2 80.3 81.2 82.3 829 83.4
AAIWS8 99.7 69.5 67.6 68.6 69.9 70.7 72.6 73.7 75.7 76.9
AAIW9 99.3 75.5 66.6 67.9 69.6 70.7 71.6 727 73.8 74.1
C.D. (P=0.05) NS 0.2 0.3 0.2 0.1 0.1 0.1 0.1 0.1 0.1
(1Y) 0.4 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
F-test 4.6 6.0 18 11 30 0.7 3.0 0.6 05 0.5

To- Contral; T1- 100 mM NaCl aone; T.- 100 mM NaCl + 50 ppm Silicon; T5-100 mM NaCl +100ppm Silicon; T4-100 mM NaCl+0.1uM EBL; Ts-100
mM NaCl+ 1.0uM EBL; Tg-100 mM NaCl+50 ppm Silicon+0.1uM EBL; T7-100 mM NaCl+50 ppm Silicon +1.0uM EBL; Tg-100 mM NaCl+ 100ppm
Silicon+ 0.1uM EBL; Ts-100 mM NaCl+ 100ppm Silicon+1.0uM EBL

Table2: Effect of foliar application of 24-epibrassinolid (0.1uM, 1.0uM) on shoot length of wheat (Triticum aestivum L .) varieties grown under
salt stress (100mM) condition accompanied concentration of Si (50ppm, 100ppm)

Varieties

Shoot length (cm)

To T T Ts T Ts Te T Ts Ty
KRL-19 74.8 55.3 575 58.7 59.5 60.8 62.5 65.5 68.4 70.5
KRL-99 76.6 57.1 59.2 60.7 61.3 62.8 64.5 67.1 69.7 715
KRL-119 73.6 59.2 61.2 62.5 63.3 65.7 67.5 69.8 717 72.2
Kharchia-65 78.5 62.7 64.3 65.1 66.9 67.8 69.0 70.4 72.3 75.7
AAIW6 73.7 515 52.6 53.7 55.6 56.4 57.2 58.9 59.9 61.0
AAIWT 64.4 431 44.2 455 46.3 48.3 50.5 535 56.7 59.4
AAIWS8 68.6 50.3 52.3 53.5 544 56.5 574 58.6 59.5 62.7
AAIW9 62.6 40.2 42.2 447 45.2 46.4 48.3 50.5 52.4 56.6
C.D. (P=0.05) 0.2 0.2 0.1 04 0.1 0.1 0.1 0.2 0.1 04
Ccv 0.2 0.1 0.1 0.3 0.1 0.1 0.1 0.1 0.1 0.3
F-test 52.1 18 4.4 0.7 0.5 1.1 0.9 1.1 14 1.6

To- Contral; T;- 100 mM NaCl aone; T,- 100 mM NaCl + 50 ppm Silicon; T5-100 mM NaCl +100ppm Silicon; T4-100 mM NaCl+0.1uM EBL; Ts-100
mM NaCl+1.0uM EBL; Te-100 mM NaCl+50 ppm Silicon+0.1uM EBL; T7-100 mM NaCl+50 ppm Silicon +1.0uM EBL; Ts-100 mM NaCl+ 100ppm
Silicon+ 0.1uM EBL; To-100 mM NaCl+ 100ppm Silicon+1.0uM EBL

Table3: Effect of foliar application of 24-epibrassinolid (0.1uM, 1.0uM) on root length of wheat (Triticum aestivum L.) varieties grown under

salt stress (100mM) condition accompanied with two concentrations of Si (50ppm, 100ppm)

Root length (cm)

Varieties To T T Ts Ts Ts Te T7 Ts To
KRL-19 10.0 6.5 7.6 8.7 4.4 4.1 51 45 58 51
KRL-99 11.1 7.1 8.3 10.3 5.7 4.9 6.1 54 7.1 6.1
KRL-119 12.0 8.6 9.6 11.7 7.5 6.6 79 7.1 85 7.9
Kharchia-65 12.3 10.1 114 125 9.0 85 9.3 8.8 9.7 9.9
AAIW6 12.8 58 6.7 7.6 51 4.9 5.7 52 6.1 5.6
AAIW7 11.7 52 6.1 7.3 4.9 41 54 45 6.0 4.8
AAIWS8 13.2 6.1 75 8.6 55 4.7 6.0 50 6.4 58
AAIW9 10.6 4.3 5.7 6.8 3.8 2.8 4.2 31 4.8 36
C.D. (P=0.05) 0.5 0.3 0.2 0.1 0.1 0.2 0.1 0.1 0.1 0.1
CcVv 18 15 0.9 0.7 0.7 12 0.6 0.8 0.7 0.6
F-test 2.7 0.3 1.0 0.2 0.3 04 0.7 18 0.1 0.8

To- Control; T;- 100 mM NaCl alone; T,- 100 mM NaCl + 50 ppm Silicon; T5-100 mM NaCl +100ppm Silicon; T,-100 mM NaCl+0.1uM EBL; Ts-100
mM NaCl+1.0uM EBL; Ts-100 mM NaCl+50 ppm Silicon+0.1uM EBL; T7-100 mM NaCl+50 ppm Silicon +1.0uM EBL; Ts-100 mMNaCl+ 100 ppm
Silicon+0.1uM EBL; Tg-100 mM NaCl+ 100 ppm Silicon+1.0uM EBL
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shoot length under controlled condition aswell asin all
the treatments (viz, T, T,, T, T, T, T, T, T, T)
(Table 2). A reduction in shoot length due to NaCl

treatment among tol erant aswell as non-tolerant varieties -
was observed. Among the non tolerant varieties the :
decrease was more severe.Among salt tolerant varieties
the maximum shoo length (75.5 cm) was recorded in
tolerant variety Kharchiain treatment T,. Whereas the :

minimum shoot length (42.2 cm) was recorded in non-

to their control. Result showed that application of 24-

EBL and silicon was able to overcome adverse effects 5 . .
asimposed by NaCl intolerant and non tolerant varieties, - Ansari, O. and Sharif-Zadeh, F. (2012). Osmo and hydro

There was a significant difference in root length activity of Mountain Rye (Secalemontanum) seeds under

drought stress. J. Stress Physiol. & Biochem., 8(4) : 253-261.
T,T, 7,7, T,T,T,T,T,) (Table 3). Among salt :
tol erant varieties the maximumroot length (9.9 cm) was -

under controlled and all the stages of treatments (viz.,

recorded in varietytolerant Kharchia in treatment T,

Whereasthe minimum root length (2.8 cm) wasrecorded -
in non-tolerant variety AAI W9 in treatment T, in -
comparison to their control. Result showed that :
application of 24-EBL and silicon was ableto overcome -

adverse effects asimposed by NaCl in tolerant and non -
- essential regulators of plant growth and development. Annu.

tolerant varieties.

The reduction in root and shoot development may -

be due to toxic effects of the higher level of NaCl

concentration aswell as unbalanced nutrient uptake by -
the seedlings. High level of salinity may haveasoinhibit - _ _
the root and shoot elongation due to slowing down the : tomatoseediings. Plant Mol Biol., 40: 333-342.
water uptakefor overall osmotic adjustmentsof theplant -

body under high salt stresscondition.After applyingfoliar
- systemshbiology. Edited by Hirt H. Weinheim: Wiley-VCH :119-

application of Br root length of plant start decreasing.

Thechemical purification of brassinolide (BL), theactive -
component of BR, has allowed the assignment of this :
hormoneto adiversevariety of physiological responses :

including cell elongation, reduced root elongation, |eaf
bending and unrolling (epinasty), pollen tube growth,

relatively tolerant with respect toothers.

Conclusion :

It could be concluded that salinity adversely affected
the growth of wheat plants expressed as seed germination

Asian Sci., 11(1) June, 2016 : 1-5

(%) and morphological parameters as shoot length and
root length. The interaction between salinity levelswith
EBL and silicon treatments might protect the plants and
enhanced growth criteriaand could be useful for increasing
grain yield. Hence, it could be recommended to spray
plantswhichgrowninsdineregionsor irrigated with saline
water with EBL and silicon to overcome the destructive
effect of salinity. Thus, EBL and silicon applicationismost

- beneficial to plant growth under stress condition.
tolerant variety AAI W9 in treatment T, in comparison :
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