ot gl 35 e dlxe”
I sl ) oslod (uBd jw Al

(Brassica napus L.) 136" a8 90 38 Sy 4 Jooui diliw cpuri
Determination of salinity tolerance threshold in two rapeseed (Brassica napus L.)
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Table 1. Comparison of developmental stages periods of rapeseed cultivars (Talaye and Esteghlal) in salinity

levels of irrigation and soil over 2 years (1997-1999)

Soss @.ufl:)',)ﬂ.w dn.xlf\:;.ud}la ;-L:m)uj_g)}l—b\:
Salinity Days to flowering Flowering duration Days to maturity
oMb Il M Izl 4 Izl
Soil, Ec(dS.m™) Water, Ec; (dS.m™) Talaye Esteghlal Talaye Esteghlal Talaye Esteghlal
1.2 0.7 1455 136.5 14.8 19 188.3 181.3
4.8 6 144.8 136.3 155 18.8 187 179.5
5.7 8 1433 1345 16.3 18.3 1835 177
7.2 10 143.8 135.0 16.5 185 185.5 179.8
7.6 12 144.3 135.5 15.3 19 181.8 175.8
9.6 14 139.7 131.5 15.5 17.3 179.8 166.7

Means represent of 3 replications over two years ol 0 @51 I 35 51 S e o Kole S g 4 S
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el 5, Shes 51 (PO.001) (g ls ine &y gus S dle 53 0L )3t Jle 53 (b 53 1517
AL Olpn am S g s, 55 s 5L Sl iyl 0sa3T S eslizal b uilisly (25155 A
S S5 g Gl (611 a0 035 pl 3 Sas A oslital i gy Sl S e elsls 4
¥ Jgdr) Sl o5 =003 Eo 53 dlw oS e lly 4 e s
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Table 2. Combined analysis of variance for grain yield and harvest index of two rapeseed cultivars (Esteghlal

and Talaye) over two years (1997-99)
(MS)  oln e S

63157 a5 AJI»JQLJ— Cls el
S.O.V. S e d.f Grain yield Harvest index
Year (Y) b 1 86909 0.0001 ™
Y x replication  Ju s 1S5 4 1403.9™ 0.005 ™
Salinity (S) Sosh 5 11210.4** 0.005**
Y xS Sosix Il 5 2462.5° 0.001 "™
Error s 20 668.9 0.0001
Cultivar (C) 55 1 136857 0.064**
CxS Gt X od) 5 1676.0™ 0.001™
YxCxS  (g)58xadyx Jl 5 1262.2° 0.0001 ™
Error Uas 24 407.32 0.001
CV (%) Sl S 14.97 12.66

NS ls gma i 2 FF FF* 0, 55 e S5 eS 2y Jlo! C_,h..» 03l g S

ns: Non significant. *,**, and ***, significant at 5%, 1% and 0.1% probability levels, respectively.

OYVE-VYA) aslo3T b 53 53 (43l 5 JDazal) 15187 SIRE Cils y atls g ails s Slas u:i’l:" s l2a =Y J gl

Table 3. Mean comparison of grain yield and harvest index of rapeseed cultivars (Esteghlal and Talaye) over two
years (1997-99)

ibesT slasles Salinity Sss als s Sles sl asls

Treatments Water EC;(dS.m™)  Soil EC. (dS.m®)  Grainyield (3.m?  Harvest index (%)

0.7 1.2 162.0ab 21.2a

6 4.8 173.2a 22.1a

Salinity 8 5.7 143.1bc 21.7a

Soss 10 7.2 124.8cd 21.5a

12 7.6 113.8de 19.4a

14 9.6 91.9e 16.6b

Cultivar 3 Esteghlal Iz 178.4a 23.4a

Talaye b 91.2b 17.4b

Year Ju 1997-98 1377-78 100.1b 20.6a

1998-99 1378-79 169.6a 20.3a

L 65 an g5 55 S el palan 3 (STl (glatals o O go3T el 2 (dinn &5 20 g o (11> 7 g la oSl g 3
Means in each column followed by similar letter(s) are not significantly different at 1% probability level, using Duncan’s
Multiple Range test
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Table 3. Mean comparison of plant height, grain yield components and oil content of two rapeseed cultivars (Esteghlal and Talaye) in salinity treatments in second year

(1998-99).
salinity #3050l e BISZReST 5 4l 03 o 23 o
T slasles Water Soil Oil content <l ale A alel
Treatments  EC;(dS.m?)  EC, (dS.m?) (%) 1000 KW (g)  Grain.Silique®  Silique.Br.*  Silique.Main.Br.*
0.7 12 33.0a 2.6a 19.3a 124.7a 55.6a
S 6 48 33.2a 2.4ab 17.1b 120.9a 53.0ab
Salinity 8 5.7 37.1a 2.3bc 16.74b 101.3ab 47.7ab
10 7.2 35.1a 2.2c 16.6b 87.1b 46.9ab
12 7.6 36.5a 2.3bc 15.8bc 80.6b 47.1ab
14 9.6 33.6a 2.2c 14.6¢ 82.9b 44.5¢
55 Esteghlal Izl 37.8a 2.7a 16.8a 125.9a 43.3b
Cultivar Talaye b 31.7a 2.0b 16.6a 73.3b 55.0a

x)\xéjlzwajwwjééﬁiJL«::-\éa.u);;,g}\;6|4:»\>A;>¢-Q}A}TJL~\J,{‘MSJL&J}J>L;ljlzs\f&h;,:é\:»;)}uﬁ):

Means in each column followed by similar letter(s) are not significantly different at 1% probability level, using Duncan’s Multiple Range test
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Fig. 1. Grain yield, harvest index, oil content and yield components of two rapeseed cultivars (E: Esteghlal

and T: Talaye) in different soil salinity over two years (1997-99)
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Table 5. Mean comparison of leaf cell Na, K, Cl, relative water content and membrane instability means of two rapeseed cultivars (Esteghlal and Talaye) over two years

(1998-99)
Salinity s, 4 ool o ke =l 5 & ST s 5 e s kb
sialesT olales Water Soil K ) it Sodium Potassium Chloride RwWC Membrans instability

Treatments EC; (dS.m™) EC, (dS.m™) K*:Na* mg.kg™ (%) EC (dS.m™)
0.7 1.2 14.76a 0.319¢ 4.46a 2.65b 75.4ab 92.3bc
Sosh 6 4.8 4.99b 0.891b 4.01ab 4.23a 75.5ab 95.8bc
Salinity 8 5.7 2.72c 1.552a 3.96ab 4.05a 78.0a 84.8¢c
10 7.2 2.63c 1.538a 4.04ab 4.58a 75.6ab 107.4b
12 7.6 2.83c 1.528a 4.04ab 4.83a 72.3bc 105.0b
14 9.6 2.77c 1.604a 3.97ab 4.50a 69.c 127.2a
o5 Esteghlal Izl 3.49b 1.459a 3.42b 5.04a 78.7a 123.3a
Cultivar Talaye 4o 6.74a 0.985b 4.52a 3.24b 68.9b 80.9b

£, L;)\;@Mg,wM)zang,lchﬂy;s;u_;mux?oyﬁwuﬂ Atd S 2t (g gls 45T gls &ls O gt o

Means in each column followed by similar letter(s) are not significantly different at 1% probability level, using Duncan’s Multiple Range test
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Table 6. Comparisons of water use efficiency of rapeseed varieties in different salinity treatments over two years
(1998-99)
Salinity ¢, Water Use Efficiency (kg.m3ha')  CT 05 e LTS
ialasT slayles Water Soil Izl A
Treatments EC;(dS.m?)  EC.(dS.m™) Esteghlal Talaye
0.7 1.2 112 0.48
S 6 4.8 121 0.50
Salinity 8 5.7 0.94 0.49
10 7.2 0.91 0.40
12 7.6 0.76 0.39
14 9.6 0.75 0.36
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Table 7. The Pierson’s correlation index between grain yield and relative salt tolerance with the other plant

characteristics in two rapeseed cultivars (Esteghlal and Talaye)

als 3 Shos Sosh 4 gmed Jood

Plant characteristics A Sliw Grain yield Relative salt tolerance
Harvest index Csls el 0.930"" 0.307™

Plant height & 4 plis| 0.121"™ 0.878™

No. of Branch AL sl 0.814™ 0.632"

No. of reproductive branch L1 4L sl 0.932™ 0.438"
Silique.Plant ™ Byt 5 oy Slkad 0.896™" 0.608™
Grain.Silique™ 3 &l sl 0.448™ 0.769"

1000 GW S5 550 05 0.946™" 0.213"

Dry matter S ot osla 0.621" 0.013™

Leaf RWC 6 T (o G5 0.795™" 0.062™
Membrane instability REVRP RNt 0.432™ -0.522™

Leaf Cl content & IS Ol 0.392™ -0.523"™

Leaf Na content &y s Ol e -0.048"™ -0.754™

Leaf K content 65 ety O o0 -0.519™ 0.389™
Leaf K*:Na" 8 ) i & bty S -0.019™ 0.581"

ns : Non significant s s 5 NS

BV SL)

r”’dgtj‘-’il‘@ Jlazrl o shams 53 13 e 5 52 Rk gk *

*** and ***, significant at 5%, 1% and 0.1% probability levels, respectively

Ol (Y JSi) iy Gl a6y 55 51 (6,28
4 &5 ¢ (Salt Tolerance Index) 5 a4 Josss jes-ls
4—:K)>r—5)>;—§1-9;n§5l—:ﬂ¢v—w503}—~4
tlos Aol s 535, Slas 4 (6555 glasles
&Jﬁﬁdmﬂlrjjj;.u\q)kbrﬁ)pu}&@
bl
FIA 5, Sdas talS 6lwT cndls b od) 55 p»
o Jrameie i OLALS 03 8 53 ey a3 (o
Jroos 6T 550 55 (IS gb a8 815 5058

Syl 3 s>y aslize SLg,IE S 608 an

:&.@\oﬁa:l:ﬁ@g:ﬁJ:‘é)jsjs
Sl Ul 5, Shee Sl 55 (YM) 4l STl
ST coulods a3 § L 53 (o) sd Oab) Aals
=33 253 Sos 5 5L (EC) >3 Sles Jrals
S Gy g e p mias) o3 FIA DDzl 5 4
a0 eyl ool (0) Gl 1y 5 Shas 2alS o
A=ty o ioliel glilas dwm 3 Vo /F gANA S 5
Ls‘jlgﬁj_ilmpﬂl_{&ﬁd&.v\iﬁjf})}T‘ﬂd)ﬁ
b 05 4 ol Dl 055 53 (6o 58 SRl B
MJAVJ)Q_LIJJ_Q.&J&)}_E{‘:}_:JJ.\{M

635 Slas W5 03 6558 4 S (0 5 INEal) ST 035 53 (oo JoouS g lin = A J 5o

Table 8. Relative salt tolerance of two rapeseed cultivars (Esteghlal and Talaye) in grain yield production

1 65, Gosd 4 (o Jom5 Ol s Shes
Rapeseed Relative Maximum i 4T oz 4> Sas o3l o ol
cultivar salt tolerance yield,Ym (g.m™) Rate, b  Threshold, EC; Function
! 0.83 416.8 -10.4 48 Y-X-5.89+118.4
Esteghlal
b
y 0.87 208.3 -8.8 438 Y=-X-5.65+118.4
Talaye
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Fig. 2. Grain yield variation in soil salinity treatments, simple linear regression function and fitted line for

two rapeseed cultivars (Esteghlal and Talaye)
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Determination of salinity tolerance threshold in two rapeseed (Brassica napus L.)
cultivars

Shahbazi, M.}, A. R. Kiani? and S. Raeisi®

ABSTRACT

Shahbazi, M., A. R. Kiani and S. Raeisi. 2011. Determination of salinity tolerance threshold in two rapeseed (Brassica

napus L.) cultivars. Iranian Journal of Crop Sciences. 13 (1) 18-31. (In Persian)

Salinity effects on grain yield and some physiological characteristics of two rapeseed (Brassica napus L.)
cultivars (Esteghlal and Talaye) were studied under saline conditions. Grain yield of cultivars was compared in a
semi-controlled tested plots for two years. Six salinity levels were imposed on a silty loam soil using saline
irrigation water. Electrical conductivity of irrigation water was 0.7, 6, 8, 10, 12 and 14 dS.m™. Grain yield, yield
components, harvest index (HI), relative water content (RWC), membrane instability (MIS), and leaf K:Na ratio
reduced and leaf Na and Cl significantly (P< 0.01) increased in salinity treatments. Leaf K concentration showed
a slight change with increasing salinity and the uptake antagonism between Na and K was not observed. Grain
yield of Esteghlal severely decreased in salinity treatments. Relative salinity tolerance of these cultivars
significantly correlated with plant height, branch number, siliques per plant, grain number.silique™, leaf Na and
leaf K:Na ratio. Results of this study revealed the relationship between leaf K:Na ratio, leaf sodium and relative
salinity tolerance in these cultivarss. Relative grain yield of the cultivars were unaffected by soil salinity 4.8
dS.m™ (EC,) in Talaye and Esteghlal. Each unit increase in salinity above the thresholds reduced the grain yield
by 8.8% and 10.4% in Talaye and Esteghlal, respectively. Results of this experiment classified these two

rapeseed cultivars in the moderately salt tolerant category.

Key words: Grain yield, Leaf K:Na ratio, Rapeseed, Salinity and Injury threshold.
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