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ABSTRACT

In order to investigate effects of salt stress on some morphological and physiological traits of Iranian turnips
accessions, a greenhouse experimental was carried out as a factorial with a completely randomized design in three
replications. The first factor was the salinityof water at four levels (0, 60, 120 and 180 mM NaCl) and the second
factor was the accessions of Iranian turnip at 15 levels. Results showed that salt stress reduced the fresh and dry
weights of shoot (63, 33) and root tuber (86%), chlorophylls a and b (52 and 37.5%), potassium ion of leaf and tuber
root (33.2 and 31.2%) and increased the sodium content of leaf and root tuber (84 and 90.3 percent. Results of
interaction of salinity and accession showed that Mashhad, Yazd and Birjand accessions had the greatest reduction in
proline (71, 64.5 and 61.6%); while, accessions from Mehriz and Kermanshah had the smallest decrease in
chlorophyll a (22 and 32.3%) at 180 mM salinity compared to control. Chlorophyll a and b levels were positively
correlated with fresh weight (0.8**, 0.72**) and dry weight of shoots (0.43**, 0.68**). Proline had a positive and
negative correlation with sodium and potassium of leaf (0.43*, -0.42%), respectively. Root potassium and sodium had
negative significant correlation. Results showed accessions of Iranian turnip exhibit different responses to salt stress
and potassium and sodium ions can be used as a selection index for accessions of salt-tolerant turnip.
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Table 1. Analysis of variance for traits in indigenous Turnip

OAY

039 «Sp gl SRl (A Jgaz) Cul olF i
ol (515 5 5503 iz Lawgs oS Sas g 5

MS
S.0v df ShooF fresh Shoqt dry Root_fresh Roo_t dry RWC Chlorophyll  Chlorophyll Proline
weight weight weight weight a b
Accessions 14 534327 18.05 188.27" 29.08"  95.68™ 0.08™ 0.012” 0.48™
Salinity 3 4144627 176227  1050.0” 30.76™ 928,92 0.44~ 0.023” 0.18™
Salinity x Accessions 42 167.64™ 5.34" 58.31" 0.48™ 26.6™ 0.007™ 0.006™ 0.12"
Error 64 135.78 7.79 117.05 15.53 59.66 0.001 0.003 0.01

RWC: Relative water content

Boy0) 5 ao,00 mhaw Ho e pxe Dglas lo e Dglas Sgu Baums LS

ns, *, **: Non-significant and significant at 5 and 1% at probability levels, respectively.
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Continued table 1. Analysis of variance for traits in indigenous Turnip

& NS

MS
S.0vV df Na* K+ K*/Na* Na+ K* K*/Na*
Leaf Leaf Leaf Root Root Root
Accessions 14 0.89™ 0.79” 3.08™ 15.18" 3.62" 6.9”
Salinity 3 50.09™ 494" 144.35" 300.63™ 9.32" 306.1"
Salinity x Accessions 42 3.68" 0.44" 407" 7.737 0.34™ 5.957
Error 64 0.076 0.036 0.082 0.29 0.11 0.15

Aoy0) 5 ao,00 mhaw Ho e pxe Dgla lo g Dglas D4 Baumo LS e g 5

ns, *, **: Non-significant and significant at 5 and 1% at probability levels, respectively.
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Table 2. Effects of salt stress on mean of evaluate characteristic of Turnip

<s

Characteristic ~ Shoot fresh Shoot dry Tuber root fresh Tuber root dry RWC (%)
Stress level (MMNaCl) weight (g) weight (%) weight (g) weight (%)
0 42.08% 15.79° 47.27% 18.43° 84.1%
60 34.31° 14.29 19.89° 16.52" 77.4°
120 26.01° 11.85° 16.93° 12.93¢ 74.09>¢
180 15.53¢ 10.59° 16.47° 11.47° 71.69°

Al a0 0 mhaw jo (gl g Dglas WS i sladd > slls sla g

Similar letters in each column indicate no significant difference (p<0.05).
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Table 3. Effects of genotypes on measured characteristic of Turnip

Accessions Shoot fresh Shoot dry Tuber root fresh Tuber root dry RWC Chlorophyll a Chlorophyll b

weight gg) weight (C%) Weighth(g) weight t()Oc/o) (%) i (mgl/g FbW) (mgl/g Id:ZN)
Mashhad 20.04 10.68 16.21% 14.65™ 69.04 0.45 0.12%
Sabzevar 28.9"¢ 11.61° 21.97%¢ 18.49%° 78.29%° 0.37° 0.12%¢
Khash 25.22%¢ 12.8°¢ 27.01*° 18.43*° 76.32%° 0.45° 0.217
Sirjan 28.72¢ 13.33"° 23.53*¢ 17.26*¢ 76.56%° 0.38° 0.16°
Marvast 27.71>¢ 13.22"¢ 22.67%¢ 15.99>¢ 73.48¢ 0.55° 0.15°
Dezful 30.27%¢ 11.8° 18.12%¢ 16.22%¢ 77.54%¢ 0.36° 0.09"
Nehbandan 19.17¢ 12.16° 18.9>¢ 16.68*¢ 72.71%¢ 0.3d° 0.1%f
Mehriz 20.04¢ 13.11°° 19.84"¢ 17.44%¢ 75.11%¢ 0.5° 0.1%"
Yazd 18.4¢ 12.93%¢ 19.58%¢ 17.79%¢ 73.73>¢ 0.28° 0.13¢
Esfahan 34.87%° 15.57*° 25.55%¢ 13.91"¢ 78.77%° 0.29° 0.11°%"
Ghom 29.79>¢ 13.01%¢ 33.14° 17.83%*¢ 77.66%° 0.37° 0.17°
Birjand 30.28"¢ 13.42°¢ 14.68"° 16.51%° 79.22%° 0.26° 0.1
Shiraz 47.04° 13.53¢ 21.95%¢ 14.35"¢ 80.1%" 0.22° 0.08°
Kermanshah 29.444 13.56"° 13.52° 10.15¢ 77.8%¢ 0.29° 0.1%
Ardakan 39.8%P 17.06° 22.12%¢ 21.1° 78.94%° 0.58° 0.2°

55 gl gire Dglis a0 O Jlaiz] mhaw (0 oS e slod e lls o Kl s o )8
Similar letters in each column indicate no significant difference (p<0.05).
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Table 4. Interaction effect of salt stress and genotype
on chlorophyll a (mg/g f.w) content of Turnip

Stress level (mM)

Accessions 0 60 120 180
Mashhad 0.77° 067" 038"  0.33%
Sabzevar 0.53d° 039" 032"  0.26™
Khash 057¢" 048" 0449 033
Sirjan 063" 036" 0327 023"
Marvast 0.69°" 069 0459  0/39"™"
Dezful 047" 046%  026™ 025"
Nehbandan 0.49™  0.28™ 024 0227
Mehriz 0.59"¢ 0.5°¢ 047" 0.46%"
Yazd 043¢ 03™ 021  0.21%
Esfahan 0.38"" 0.35"° 0.25%¢ 0.21%Y
Ghom 061" 043" 024" 0217
Birjand 036" 024" 033" 012"
Shiraz 035° 021  018% 017"
Kermanshah 0.34"° 0.3™  0.29™  0.23%
Ardakan 0.63°°  0.51°° 038" 0.28™

O Jiol mlaw jo oS e s > Gl Gla Kl g 2 50
AR ST RUI A RV
Similar letters in each column indicate no significant difference (p<0.05).
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Table 5. Interaction effect of salt stress and genotypes
on chlorophyll B (mg/g f.w) content of Turnip

Stress level (mM)

Accessions

0 60 120 180
Mashhad 0.06™ 0.15%" 0.1 0.18%"
Sabzevar 0.14" 0.11"™ 0.0 0.14"
Khash 0.32%> 0.26¢ 0.19° 0.09%°
Sirjan 0.29°¢  0.09°  0.16*" 0.1
Marvast 0.139% 0.16%" 0.139% 0.18%f
Dezful 0.12m 0.14" 0.06™  0.07™°
Nehbandan 0.14" 0.06"° 0.11m 0.11m
Mahriz 0.07™° 0.12" 0.11"™  0.13%¢
Yazd 0.14" 0.14" 0.13%%  0.11™d
Esfahan 0.15% 0.08"° 0.12" 0.09%°
Ghom 0.35° 0.13%%  0.12™ 0.09%°
Birjand 0.1" 0.14" 0.08" 0.08"°
Shiraz 0.08"° 0.13% 0.05° 0.06™°
Kermanshah 0.17%¢ 0.07™°  0.09%° 0.1
Ardakan 0.28%¢ 0.13%% 031  0.07™°

O Jiol mlaw jo oS e sbodd > Gl Gla Kl gm0 58
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Similar letters in each column indicate no significant difference (p<0.05).
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Table 6. Interaction effects of salt stress and genotypes on Proline (mg/g f.w) content of Turnip

Accessions

Stress level (mM)

0 60 120 180

Mashhad 0.827° 0.88I° 0.72™ 0.24°
Sabzevar 0.62°" 0.67™9 0.82/° 0.91™
Khash 0.77%¢ 0.65°" 0.72"4 0.53%¢
Sirjan 0.72% 0.774 0.68"" 0.96™
Marvast 0.56% 0.69™4 0.78%° 1.15
Dezful 19% 0.86" 0.91" 0.79°
Nehbandan 0.88"° 0.84'° 0.86" 0.67"
Mahriz 0.77%¢ 0.73" 0.86'" 0.82i°
Yazd 0.93"M 0.86™ 0.67™ 0.33%
Esfahan 0.48™ 1.2¢9 1.44%¢ 1.23%9
Ghom 0.91™ 1.06% 0.73" 1.15™
Birjand 0.86" 1.06% 0.86"° 0.33%
Shiraz 0.83" 1.41° 151% 1.44>°
Kermanshah 0.94Mm 1.08¢ 1.35%f 0.96"
Ardakan 0.77%4 1.15™ 1.64%° 1.73°

Similar letters in each column indicate no significant difference (p<0.05).
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Table 7. Interaction effects of salt stress and genotypes on Potassium (mg/g f.w) content of Turnip

Stress level (mM)

Accessions

0 60 120 180
Mashhad 1.68%1 1.9°M 1.23%W 1.58'
Sabzevar 3.67° 1.59" 1.64M0 1545
Khash 1.87¢™ 1.52%¢ 1.04%W 0.91%
Sirjan 3.47° 1.59™ 1.73" 1.64™4
Marvast 1.85%" 1.91¢™ 1.46™" 2¢7
Dezful 1.79%P 0.94"" 1.06°" 1.48™
Nehbandan 2.8 2.02¢ 1.73" 1.25%W
Mehriz 1.83%" 2.27¢¢ 1.699¢ 1.8%°
Yazd 1.95%! 1.33PW 1.35%W 0.89"
Esfahan 3.57° 1.511° 1.4™ 1.327"
Ghom 3.77° 1.74% 1.59" 1.61
Birjand 2.12°0 2.02° 2.09°" 2.31°
Shiraz 1.88°™M 0.99w 1.26%" 157
Kermanshah 1.56" 1.36%Y 2.17°f 1.83%"
Ardakan 2.26%¢ 2.22¢¢ 1.99%K 2.02%"
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Similar letters in each column indicate no significant difference (p<0.05).
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Table 8. Correlation of morphological and physiological traits of Iranian turnip
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s 2 8 g S O 2
n n [va
Shoot fresh weigh 1
Shoot dry weight 087" 1
Root fresh weight 09" 085"
Root dry weight 0877 075 087" 1
RWC 0.89™ 068" 08" 084" 1
Chlorophyll a 08~ 073 0817 082" 0727 1
Chlorophyll b 072" 068" 078" 076" 053" 087" 1
Carotenoid 078" 0.84™ 0.82” 087" 068 091 082" 1
Proline -0.14™ -0.19"™ 0.38™ -0.24™ -0.22™ -0.27™ -022" -025 1
Na' Leaf 078" -0.777 -0.78" -0.84" -0.777 -0.83” -0.74" -0/8” 043" 1
K*Leaf 0.89™ 0.68" 0927 086~ 0.8~ 058 075" 0727 -042° -0577 1
Na'/K'Leaf 078" 072" 0917 072" 073" 075" 064™ 067" -052" -083" 0917 1
Na+ Tuber Root -0.89” -0.85" -09™ -093™ -0.71" -0.85" -0.74™ -0.84" 0.25® 0.9” -093" 081" 1
K* Tuber Root 0.88™ 062" 081" 0917 085" 056" 068~ 081" -0.23" -0.75" 081" 067" -088" 1
Na'/K" Tuber Root 0.83™ 0757 0947 0817 077" 078" 075" 072" -052° -0.85" 096~ 094~ -0.86" 0.77" 1
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