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The effect of salinity on some physiological and biochemical characteristics of alfalfa
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ABSTRACT
To evaluate the effects of different concentrations of salinity (control and 12 dS m™) on morphological and
physiological aspects of 10 alfalfa cultivars, an experiment was conducted using a randomized complete block design
with factorial treatments in three replications.The results showed that salinity stress significantly reduced dry matter,
K*/Na* ratio and shoot and root K* concentrations. The sodium concentration of the plants increased with salinity
stress, and the salt tolerant cultivars showed lesser sodium transfer into their tissues resulting in a higher shoot and
root K*/Na" ratio compared to susceptible cultivars. K* concentration in shoot as well as shoot K*/Na" ratio had
significant positive correlations with shoot dry matter of 0.762™ and 0.835™" respectively. On the other hand there
was a significant negative correlation between shoot dry matter and shoot Na* concentration (-0.831), showed the
highest significant correlation with shoot dry matter. Therefore, it seems that among the traits studied, the Na*
concentration in the shoot may be considered as an appropriate indicator for selection of salt tolerant alfalfa cultivars.
The observed negative correlation between sodium concentration and the chlorophyll content (-0.551) indicate that
the plant metabolism has been adversely affected by salinity stress.
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Table 1. Analysis of variance effects of salinity on the physiological and morphological characteristics of perennial

cultivars

Sov df Total dry matter Shoot/root K root Na root K/Na root K shoot Na shoot
Replication 2 0.01™ 0.30™ 7.027 0.81° 0.04™ 28.407 1517
Salinity 1 3.39™ 15.23" 525.70™ 97.67" 3.34™ 632.97" 356.34"™
Cultivar 9 0.71" 7477 197.71" 20.28" 1.03™ 278.39" 42.07"
Sal:*Cult: 9 0.04™ 0.97" 1.92" 238" 0.02™ 232" 1.65™
Error 38 0.03 0.13 0.33 0.24 0.01 0.25 0.30
Y 5.49 8.33 1.98 2.43 3.99 .99 2.14

Aoy Vg a0 0 Jlaixl Zolaw ;o )l g lo pixe e oS 5 4y

ns, * and **: as insignificant, significantly difference at 1 and 5% probability level, respectively.
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Continued Table 1. Analysis of variance effects of salinity on the physiological and morphological characteristics of
perennial cultivars

K/Na K root Na root K shoot Na shoot .

sov df shoot content content content content Chla prollne
Replication 2 0.10 535.12 28.16 6003.01 130.46 0.04 0.01
Salinity 1 6.107 13.31 0.02 202.04 35.41 51.24" 231.017
Cultivar 9 1.29" 485.13" 35.37" 3880.18" 242.90™ 6.44" 0.97"
Sal:*Cult: 9 0.01" 1.03 0.31 39.35 10.24 0.32" 0.83"
Error 38 0.01 5.01 1.58 103.87 21.59 0.01 0.01
[AY 2.58 10.91 9.60 7.43 6.91 31 1.26

Qo)) 50,0 0 Jlaisl malaw ;o jlo s le g o S A

ns, * and **: as insignificant, significantly difference at 1 and 5% probability level, respectively.

axigy slopd, Slao (S 5xSKile duglie Y oo
Table 2. Compares the average traits of alfalfa cultivars

# NS

Root
Tmzzlg/dprl);g:)a ter Shoot/root K Na K'Na* K content Na content
(mg/g DM) (mg/g DM) : (@/plant) (@/plant)

s B s ] B 5 B 5 B 5 B 5 3

2 £ Q 2 2 £ Q 2 £ g 2 £ I} 2 £ Q 2 £ Q

& £ B & s = X s = X & £ X s £ X s £ X

[§) 3 [§) [$) 3 [$) 3 S 3 S 3 S 3
Ghareyonje 323d 241d -2524  46la 2988 2380e 2035 19.72b 2359 -19.64 152 10le 3344* 11603bc 10957c 557ns 10.40cd  9.90cd 481
Mohajer 328d 285 -1299° 46la 2604f 1900f 27047 1972b 23922 -21.28"  132f 079f 39.87** 121.15bc 12214c -0.82™ 1048  10.32a 153
Maraghe 320d 298 -7017 453 2316h 1900f 1796 2068a 2392a -1563 1. 129 0.79f  29.14** 107.99c 10943c -133™ 1196ab 11.88hc 0.64
K16 355cd 307bc -13487 4.13a 3084d 2476d 19717 1875c 21.65b -1546"  165d 114d 3053** 13351b 12657c 519ns 1155cd 1195cde  -348
Nikshahri  339d 290c -1429" 347b 3276c 2828c 1368 17.78d 1972 -10.89ns 184c l44c 2215 12335bc 121.73c 131ns 1303de 1333de -2.34
Yazdi 384abc 354a -761°  3.08b 3564b 2860c 19.75ns 17.14de 19.40cd -132Ins 208b  147c 29.13** 163.38a 16142ab 120ns 14.79cd 1459bcd 131
Shirazi 398 346a -13147 282 306f 8717 4236a 3532 1662 168le 18750 -1154ns 252 188a 2530** 1751la 17594a -047ns 1552 1590 -2.46
Abade 380bc 3.36ab -1160° 294b 315f 7377 3660b 3148b 1399 17.78d 1940cd -9.09ns  2.06b 162b 21.24** 15880a 14746b 7.14ns 16.23de 15.39de 520
K17 334d 287c -1402° 450a 630b -40.15 2508y 19.96f 20417 2068 24242 -17.20* 121g 082f 3216** 11507bc 11535c -0.24™ 10.39%bc 1099%b  -5.83
Bami 4132 353 -1458° 317b 398d -25387 3564b 2860c 1975  1875c 1875c  -001°  190c  153bc 19.76** 17578a 16385ab 678ns 16.6lcd  16.32bc 175
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Within columns means followed by the same letter are not significantly different at the 0.05 level, according to Duncan’s Multiple Range Test.
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Continued Table 2. Compares the average traits of alfalfa

Shoot
K Na 4Nt K content Na content Proline
K'.Na Chl a(mg/gDF,
(mggDM) gDV (@plan) (oplan) (mg/gDF) (my/g DF)

s & g B s & s B B g s E s X

E = & £ = & £ £ ¥ £ £ g £ £ g = = 8 £ £ 2

3 E 3 ] 3 ] 3 ] 3 E 38 ] 3 ]
Ghareyonje  50.40e 42.40g 15.87 ~ 24.56c 30.37b 23.66  2.05f 1.40e 31.96 13.857 12.19¢ 11.94" 64.23bcd 65.03de -1.25° 11.70f 9.37f 19.86  0.74bcd  3.95f -434.23
Mohajer 49.76e 42.72g 14157 25.20bc 30.37b 20.52” 197f 14le 2874 11.66f 11.13e 4.54™ 70.6labc 74.37abc -533" 11569 9.25g 19.95" 0.78abc  3.89f -399.15"
Maraghe 44.00g 37.60h 14.55" 26.49a 31.98a 20.71 166h 1.18f 29.16  11.52f 11.3le 1.85™ 73.28a 78.72a -7.43" 11.33h 9.13h 19.39°  0.72cd  3.93f -442.86
K16 50.08e 44.00f 12.14" 22.62d 28.43c 25.68 221e  155d 30.09° 16.70e 16.36d 2.07™ 68.30abcd 69.49bcd -1.74™ 12.27e 9.75¢ 20.56  0.75abcd 4.16e -454.22
Nikshahri ~ 54.24d 46.88e 13.57* 22.30d 25.52d 14445: 2.44d  1.84c 24.60: 22.24d 21.20c 470"  54.59% 58.08e -6.39" 13.24a 11.67a 11.84: 0.8la  5.25c -551,24:
Yazdi 59.68b 53.60c 10.197 21.0le 25.52d 21.50° 2.84b 210b 26.08" 26.63c 25.62b 3.80" 64.97abcd 66.94cde -3.04™ 13.14bc 11.35c 13.60° 0.79ab  545b -589.87"
Shirazi 64.48a 58.08a 9.93* 20.68e 24.88d 2029 3.12a 234a 2512" 3554a 352la 094"™ 6215cde 63.30de -1.85™ 13.18b 11.63a 11.78" 0.80ab 558 -597.08”
Abade 59.04b 54.56b 7.59 . 21.01e 25.52d 21.50 2.81b 2.14b 23.98* 30.87b 28.90b 6.38™ 61.77de 59.4le 3.81"™ 12.81d 11.27d 12.02 0.79ab  5.17d -556.78
K17 46.56f 38.24h 17.87" 25.85ab 32.30a 24.98" 180g 1.18f 3426 11.22f 11.30e -0.72" 73.62a 76.43ab 3.8L"™ 1042 9.32f 1052 0.71d 3.93f -456.60
Bami 57.12c _52.32d 8.40 21.0le 24.56d 16.92" 2.72c 2.13b 21.63" 29.62bc 27.22b 8.08™ 70.88ab  67.98cd -4.09™ 13.12c 11.53b 12.12 0.80ab  5.62a -599.59
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Within columns means followed by the same letter are not significantly different at the 0.05 level, according to Duncan’s Multiple Range Test.
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Table 3. Correlation alfalfa cultivars in salinity

2 g 5 8 g8 5. &. s g S Bys EBx o
s oz 05 £ 5 sz 8B 58 0§ ¢ % 5B 582 & 3

S = 2 x 2 ¥ =2 g < £ =

Total DM 1

Shoot/root -0.691" 1

K root 0.762" -0.864" 1

Na root 07907 0883 -0.900" 1

K/Na root 0.789” -0.859” 0991 -0.930" 1

Kcontent root 0609 -0.725" 0.791" -0.683" 0.779" 1

Nacontent root  0.588™ -0.688" 0.645~ -0591" 0.642" 0.908™ 1

K shoot 0.789” -0.846" 0958™ -0.904™ 0.958" 0.828™ 0.694” 1

Na shoot 0.813” 08577 -0.900" 0956~ -0.919 -0.633" -0.548" -0.894" 1

K/Na shoot 0.835" -0.844" 0963 -0.927" 0976” 0.763" 0649" 09717 -0954" 1

K content shoot  0.696™ -0.576" 0.677" 0597 0.669” 0877 0.799" 0.754" -0572” 0.693" 1

Nacontent shoot -0.095 0.605~ -0.574" 0543 -0559" -0556" -0.416" -0.553" 05117 -0516" -0.244 1

Chla 0.782" -0.860" 0.886™ -0.938” 0.907" 0617" 05517 0.869” -0.963" 0930” 0533” -0521" 1

proline 04077 0191 -0.316° 0364”7 03517 0102 0139 -0.270° 0514” 0428 0068 -0.012 -0.508" -0.407"

Qo)) 500,00 Jlaisl makaw jo ls sl gee S A

ns, * and **: as insignificant, significantly difference at 1 and 5% probability level, respectively.
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