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(Brassica napus and B. rapa)

Effect of salt stress on morphological and physiological traits of two species of

rapeseed (Brassica napus and B. rapa)
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Table 1. Effect of salt stress on morphological characteristics of B. napus

e 0
g s Ky 25l 5 e Sy i e o AT 4 KT T Sy T 0l Sy T oo 1 s
oleiT glales &K slaws Leaf area Petiole  Blade  Biomass Blade/Biomass Phloem/Xylem Water content of blade RWC
Treatments No. leaf  (cm’.plant™) (g.plant’ DW) W/W (%) W/W (%) (g.plant™) (%)
S5 A e 5.68 242 0.39 0.48 0.87 55.5 41.6 4.68 87.3
Control
S A 5.00 123 0.17 0.27 0.46 60.1 48.0 2.33 82.5
Salt stress
LSD5% 0.26 21.6 0.04 0.05 0.09 2.09 2.54 0.51 2.50
Significant level ** *k i ok *k ok *% sk sk

**: Significant at 1% probability level

B.rapa4;&&})})yawcr<3pﬂ6)}$ﬂ;‘—7 SPNES

Table 2. Effect of salt stress on morphological characteristics of B. rapa

Aoy G Jlazs| o 3 s ime GeE

S 03 o 4 oSy G35 T O (s S
& & s S 035 S o3y O 3T 4 KT LT s Segp T Ol oo S
sl gl s &£ sl Leaf arca Petiole Blade Biomass Blade/Biomass Phloem/Xylem Water content of blade RWC
Treatments No. leaf  (cm’.plant™) (g.plant’' DW) W/W (%) W/W (%) (g.plant™) (%)
S5 A e 6.03 306 0.48 0.57 1.13 51.7 35.9 5.24 84.9
Control
St A 5.33 152 0.21 0.29 0.51 56.2 42.8 2.81 83.8
Salt Stress
LSD5% 0.77 55.9 8.47 0.10 0.20 52 5.93 0.10 6.56
kK kk sk sk ksk kK

Significant level

* and**: Significant at 5% and 1% probability levels, respectively
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Table 3. Mean comparison of morphological and physiological characteristics of oilseed rape (B. napus) cultivars

~~~~~ K38 sose Dliv psysh 5 5"

(B. napus) 115 06,1 &S5 )5 58 5 &350 ) g0 Do (5 Kilio gl =¥ Jor

oot 05
&, o & s R Y S a J5s,8 4555508 b ol
15" 66 &K slaws Leaf area Petiole Blade  Biomass = L4 :KTa,T  Chlorophylla  Carotenoeid Na' K ek 4 ol

Rapeseed cultivars No. leaf  (cm’plant™) (g.plant’ DW) Phloem /Xylem (mg.g"' FW) (mmol.g'blade DW) K'/Na*
Parade 6.22 207 0.32 0.41 0.74 429 2.08 0.56 0.85 0.42 0.57
Hopper 6.00 221 0.37 0.40 0.74 37.1 2.24 0.63 0.85 0.41 0.55
Milena 5.73 145 0.23 0.30 0.54 41.0 2.17 0.55 0.80 0.46 0.68
Boomrang 5.56 147 0.21 0.31 0.53 50.0 2.01 0.51 0.72 0.40 0.66
Hyola401 5.56 173 0.27 0.38 0.67 35.1 1.93 0.45 0.95 0.44 0.51
Zarfam 5.45 218 0.34 0.41 0.77 44.7 2.12 0.58 0.92 0.43 0.52
Valeska 5.39 147 0.20 0.28 0.49 48.7 2.14 0.58 0.80 0.46 0.65
Licord 5.39 164 0.20 0.35 0.56 50.6 2.25 0.61 0.70 0.45 0.72
Claibra 5.17 223 0.31 0.44 0.77 45.1 2.46 0.55 0.76 0.45 0.63
RGS003 5.11 119 0.17 0.23 0.41 40.6 1.72 0.48 0.86 0.37 0.49
SLM046 5.06 188 0.26 0.38 0.65 45.8 1.80 0.54 0.68 0.41 0.68
Sinatra 5.06 168 0.29 0.37 0.67 55.3 2.20 0.59 0.72 0.41 0.67
Option500 5.00 199 0.26 0.38 0.65 38.6 2.25 0.53 0.74 0.44 0.71
Okapi 5.00 175 0.28 0.39 0.68 53.1 2.10 0.60 0.94 0.40 0.47
Wotan 4.70 181 0.27 0.35 0.64 45.3 2.35 0.64 0.66 0.47 0.80
LSD5% 0.71 59.4 0.10 0.13 0.24 7.0 0.34 0.11 0.07 0.05 0.10
Signiﬁcant Level kk k3% Kk Kk kk kk Kk kk ek kesk kk

**: Significant at 1% probability levels
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S SR pde Boss S5
Control Salt stress
O T e ST AT Ll e e g by s T e ST LT G b e ey Asn
1S ¢l5 Phloem /Xylem Na* K'/Na* Proline Phloem /Xylem Na* K*/Na* Proline

Rapeseed cultivars W/W (%) (mmol.g'blade DW) (mg.g”' FW) W/IW (%) (mmol.g'blade DW)  (mg.g' FW)
Parade 422 0.58 0.80 0.49 43.6 1.12 0.33 1.24
Hopper 36.4 0.62 0.77 0.45 37.7 1.09 0.32 0.41
Milena 43.0 0.54 0.99 0.61 39.0 1.07 0.38 0.75
Boomrang 46.0 0.48 0.98 0.29 53.9 0.95 0.33 0.27
Hyola401 36.8 0.75 0.71 0.20 333 1.16 0.30 0.58
Zarfam 38.4 0.73 0.74 0.18 51.1 1.12 0.31 0.04
Valeska 45.0 0.58 0.91 0.35 52.5 1.02 0.39 0.66
Licord 443 0.52 0.99 0.99 57.0 0.88 0.44 0.25
Claibra 43.1 0.62 0.83 0.35 47.8 0.91 0.42 0.49
RGS003 37.5 0.62 0.70 0.35 43.8 1.10 0.28 0.92
SLM046 45.9 0.48 0.97 0.24 45.0 0.88 0.39 0.30
Sinatra 54.5 0.51 0.98 0.43 56.1 0.93 0.36 0.40
Option500 32.6 0.50 1.05 0.26 44.6 0.98 0.36 0.18
Okapi 39.2 0.72 0.66 0.41 67.8 1.15 0.27 0.54
Wotan 38.6 0.48 1.11 0.60 52.0 0.83 0.50 0.47
LSD5% 7.2 0.08 0.16 0.45 13.1 0.12 0.07 0.52
Significant Level * * * * * * * *

*: Significant at 5% probability level Aoy gty oz peban 53 1 e ¥

Y Y4
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Table 5. Effect of salt stress on physiological characteristics in oilseed rape species

B. napus B. rapa
a iy ks U sy s
REVRST oty Chlorophyll ek b
siolsT gl les Electrolyte leakage K* a Total Na* K R
Treatments (%) (mmol.g 'bade DW) (mg.g' FW) (mmol.g'blade DW) K/Na"

Soxt A e 349 0.50 2.04 2.77 0.58 0.52 0.92

Control
$o5H 27.1 0.36 1.75 2.39 1.01 0.40 0.40

Salt stress
LSD5% 2.75 0.02 0.17 0.25 8.47 8.47 0.11
Signiﬁcant leVel sk sk sk sk sk sk sk

**: Significant at 1% probability level

Aoy G Jlaz| o 3 s ime ol

S GLasi 8 55 55 oo 4 Cod (§5 58 35 amad g 55 &S558l 56 Slbs Sl i o y3 —FU s

Table 6. Variation percentage in physiological characteristics at salt stress compared to control condition in rapeseed species

- Js S5 Uz baa fssk5 o ;e wly e 4 ely L
S 68 e Ak i i
Rapeseed species Chl.a ChLb  Total Chl. a /ChlL b Na* K* K'/Na" Electrolyte leakage  Proline
B. napus -2.5 -2.6 -0.1 1.3 76.0 -28.0 -59.0 293 39.8
B. rapa -13.8 -11.7 -13.1 -2.0 77.4 -21.1 -55.3 13.3 -22.2

A
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Effect of salt stress on morphological and physiological traits of two species of

rapeseed (Brassica napus and B. rapa)

Azari, Al.S. A. M. Modares Sanaviz, H. Askari3, F. Ghanati", A. M. Naji5 and
B. Alizadeh®
ABSTRACT

Azari,A. S. A. M. Modares Sanavi, H. Askari, F. Ghanati, A.M. Naji and B. Alizadeh. 2012. Effect of salt stress on
morphological and physiological traits of two species of rapeseed (Brassica napus and B. rapa). Iranian Journal of Crop
Sciences. 14(2):121-135. (In Persian).

To study the effect of salt stress on morphological and physiological traits of different Brassica species a
greenhouse experiment was conducted in Tarbiat Modares University. Eighteen rapeseed cultivars (fifteen
cultivars of B. napus and three cultivars of B. rapa), and two levels of soil salinity (2 and 12 dS.m™) were
experimented as factorial arrangement in randomized complete block design with three replications. The total
experiment duration was 50 days (time from planting to the end of rosette stage). Results showed that salt stress
reduced number of leaf, leaf area, weight of petiole, blade and biomass. However salt increased the water content
and relative water content of leaf, but the ratios of blade to petiole weight and phloem to xylem weight. The
lowest variation was observed in the relative water content of leaf, whereas the highest variation was in biomass
and leaf water content. There was no significant correlation between biomass and number of leaf. Biomass was
significantly correlated with the blade area and weight. Salinity decreased the total and chlorophyll, and
chlorophyll, contents, potassium (K"), ratio of potassium to sodium (K: Na") in blade and membrane integrity.
Salinity increased the concentration of Na' in blade. Increase in the concentration of Na' was higher than
decrease in the concentration of K" in blade. Salt stress had no effect on a/b chlorophyll and other plant pigments
such as carotenoid, antocyanine and flavonoids. The concentration of proline increased in B. napus and
decreased in B. rapa with increasing salinity. No significant correlation was found between proline and biomass
in both species. Results of this study demonstrated that B. napus coped better with salt stress than B. rapa in

early stages of growth which can be attributed to the amphidiploidy of B. napus.

Key words: Brassica napus, Brassica rapa, Morphology, Physiology, Rapeseed and Salt stress.
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