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Evaluating Tolerance of Ground Covers Phyla nodiflora L. and Frankenia
thymifolia Desf. to Simultaneous Salinity and Drought Stresses
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Table 1. Interaction of ground cover genus, irrigation and salinity levels on length of shoots (cm).

LS &bl laglan S slagh
bt LL S.L. (dSm™1)
(%FC) 05 3 6 9

" %100 11.9a 10.9bcd 10.20-F 9 3fgh
: %75 10.6b-c 9.4fgh 9.4fgh 8 3ijk
Phyla %50 9.5¢-h 9.4fgh 7.6kl 6.6m
oy %100 11.4ab 10.1bed 9.9d-g 9 1ghi
=2 %75 11.0abe 9.0g-j 8. 7hij 8.0jk
Frankenia %50 8.9g-i 8.6h-k 6.91m 6.0m

Means followed by the same letters are not significantly different at 5% level of probability using LSD test. I.L.:
Irrigation Levels, S.L.: Salinity Levels
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Table 2. Interaction of ground cover genus, irrigation and salinity levels on amount of glucose (mg g DW).

LS &l slaglan G55 slaghw
j LL S.L. (dSm™)
Plant (%FC) 05 3 6 9
- 100 91.0g 127.1c-g 163.3a-¢ 129.4b-g
: 75 124.1c-g 158.1a-f 159.5ab 105.8efg
Phyla 50 192.4a 190.0ab 129.2b-¢ 97.3fg
L 100 103.5¢fg 130.0b-g 160.4a-¢ 110.1d-g
=5 75 137.3ag 146.9a-g 161.4a-¢ 111.1d-g
Frankenia 50 171.3a-d 185.4abc 141.0a-g 108.2¢fg

Means followed by the same letters are not significantly different at 5% level of probability using LSD test. I.L.:
Irrigation Levels, S.L.: Salinity Levels
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Table 3. Interaction of ground cover genus, irrigation and salinity levels on amount of starch (mg g! DW).

LS Sl szl S9d slagh
: L S.L. (dSm~1)
Plant (%FC) 05 3 6 9
- 100 111.5abc 97 6a-c 82.2a-f 56.8b-f
: 75 101.0a-d 78.0a-f 69.6a-f 50.5¢-f
Phyla 50 65.5a-f 60.3b-f 52.7c-f 36.0ef
=y 100 122.9a 106.6abc 98.8a-d 63.0a-f
e 75 115.8ab 117.6ab 95.1a-f 84.7a-f
Frankenia 50 82.6a-f 68.8a-f 41.1def 34.8f

Means followed by the same letters are not significantly different at 5% level of probability using LSD test. I.L.:
Irrigation Levels, S.L.: Salinity Levels
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Table 4. Interaction of ground cover genus, irrigation and salinity levels on amount of proline (umol g! FW).

LS Sl szl Sod sloghaw
i LL S.L. (dSm~1)
Plant (%FC) 05 3 6 9
s 100 12.1hi 17.5fgh 23.4¢-f 26.6b-¢
; 75 15.3gh 23.8¢c-f 30.8abc 31.0abc
Phyla 50 28.8b-¢ 20.3bed 38.4a 38.3a
LS 100 7.1i 12.2hi 21.6efg 22.4d-g
. 75 10.4hi 18.2gh 26.6b-¢ 28.1¢c-f
Frankenia 50 23.4ab 33.6ab 34.4ab 28.0b-¢

Means followed by the same letters are not significantly different at 5% level of probability using LSD test. I.L.:
Irrigation Levels, S.L.: Salinity Levels
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Table 5. Interaction of ground cover genus, irrigation and salinity levels on catalase enzyme activity (Ug g’
FW).

LS Skl slogdan &5 sloghw
- IL S.L. (dSm™1)
ant (%FC) 05 3 6 9
- %100 31.2hij 40.9f-i 58.5a-b 33.7g
: %75 46.2d-g 67.3a 52.2b-e 3421
Phyla %50 37.7a 63.0ab 31.0hi 31.5hij
s %100 25.2) 32.9¢ 487c-f 29.3ij
= %75 30.7j 58.2a-d 44.4¢-h 31.1gij
Frankenia %50 61.0abc 57.2a-¢ 31.9hij 23.5

Means followed by the same letters are not significantly different at 5% level of probability using LSD test..I.L.:

Irrigation Levels, S.L.: Salinity Levels
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Table 6- Interaction of ground cover genus, irrigation and salinity levels on superoxide dismutase enzyme
activity (Ug g'! FW).

LS Sl szl Spt slagh
i ILL S.L. (dSm™1)
Plant (%FC) 05 3 6 9
- 100 121.0a 168.0bcd 336.7a 135.2bcd
; 75 135.2bcd 154.0bed 293.5a 192.5bc
Phyla 50 127.5¢d 296.0a 201.7b 145.5bcd
LS 100 133.5d 131.5¢d 192.5bc 121.5d
aa 75 121.5d 155.0bed 285.5a 148.5bcd
Frankenia 50 132.5¢d 294.0a 193.0cd 129.7cd

Means followed by the same letters are not significantly different at 5% level of probability using LSD test. L.L.:
Irrigation Levels, S.L.: Salinity Levels
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Table 7. Interaction of ground cover genus, irrigation and salinity levels on Ascorbate peroxidase enzyme
activity (Ug g'! FW).

LS okl sk S9% slaghw
: IL S.L. (dSm™)
Plant (%FC) 0.5 3 6 9
= 100 351.0cd 382.1cd 520.3abc 418.7 bed
: 75 369.2¢d 473.0a-b 493.9a-b 386.0cd
Phyla 50 569.4ab 601.6a 407.5bed 395.7¢d
oy 100 376.0cd 406.0cd 540.0abc 439.0bcd
=2 75 387.0cd 490.0a-b 514.0a-b 392.0cd
Frankenia 50 534.0ab 626.0a 437.0bed 456.0cd

Means followed by the same letters are not significantly different at 5% level of probability using LSD test. I.L.:
Irrigation Levels, S.L.: Salinity Levels
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Table 8. Interaction of ground cover genus, irrigation and salinity levels on peroxidase enzyme activity (Ug g’!
FW).

LS Gl slagdans S5 slaghaw
5 LL S.L. (dSm™1)
Plant (%FC) 05 3 6 9
w %100 39.0hi 483 82.0bc 53.0¢-h
. %75 43.0ghi 48.0f- 79.0cde 26.0d-h
Phyla %50 99.0ab 110.0a 72.0cde 51.0fgh
s %100 43.0hi 45.0f4 79.0b 51.0¢-h
=N %75 42.0ghi 44.0f- 75.0cde 58.0d-h
Frankenia %50 92.0ab 104.0a 69.0cde 51.0gh

Means followed by the same letters are not significantly different at 5% level of probability using LSD test. L.L.:
Irrigation Levels, S.L.: Salinity Levels
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Table 9. Interaction of ground cover genus, irrigation and salinity levels on relative water content (%).

LS Skl slogdan Sops slaghw
j L S.L. (dSm™Y)
Plant (%FC) 05 3 6 9
w 100 88.6a 79 4abe 69.2def 61411
; 75 78.5bed 67.9¢fg 58.7g-j 56.8h-k
Phyla 50 51.7ijk 50.6jki 48.2kl 40.81m
s 100 83.5ab 75.0b-¢ 63.3gh 53.6h-k
N0 75 77.2b-¢ 70.7¢c-f 62.4fgh 51.5jik
Frankenia 50 49.0jki 48.7kl 36.1m 37.1m

Means followed by the same letters are not significantly different at 5% level of probability using LSD test. I.L.:
Irrigation Levels, S.L.: Salinity Levels

«&ylal sloghaw (LD w5 )lai g ls ae glis LSD 15051 5% Jlois! mhaws jo (g kel [l 5l aiil o 5 i By G 0 a5 plaous

S S

P (as)50 Sl Vo) wald a4 S plp ¥l i g as) e S B T00 e )3 (Sg Sendd ke (5t
LSy 698 slo s g 55kl sla mhaw jo ax S1.cdl il Se cuts i 35 (5598 slagbaw il b oy
e S sl 5 g o LS5 5 e 3L oS 5 iy a5l logeSilon (soue e cisT 55 10 sl
(Ve Jgaz) il 0ezg ol g0 o b (Sl oy (gl

(1) Sy o i 1 558 5 Gl Slagha iy olS g9 JiSenn =) Jgor
Table 10. Interaction of ground cover genus, irrigation and salinity levels on amount of ion leakage (%).

LS skl sleghw Sopo slaghw
: L S.L. (dSm™1)
Plant (%FC) 05 3 6 5
= 100 12.0k 15.3k 21.2ijk 373F4
: 75 17.8jk 34115 43.7¢-h 46.7d-g
Phyla 50 50.0¢-g 51.7b-f 63.1bc 65.1abc
oy 100 15.2k 17.2jk 3.7g 46.8d-g
e 75 22 8ijk 28.0h-k 43.7¢-h 57.2a-¢
Frankenia 50 57.2a-¢ 61.5ab 69.1ab 70.6a

Means followed by the same letters are not significantly different at 5% level of probability using LSD test. I.L.:
Irrigation Levels, S.L.: Salinity Levels
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Research article

Evaluating Tolerance of Ground Covers Phyla nodiflora L. and Frankenia
thymifolia Desf. to Simultaneous Salinity and Drought Stresses

S. Mirzaei” and M. Dastoory'

A remarkable part of Iran is surrounded by arid and semi-arid areas, which are faced with
drought and salinity stresses. Today, the management of salinity and drought stresses in the
landscape, has a particular importance. In this study, the drought and salinity tolerance of
Phyla and Frankenia were investigated, which consisted of 12 treatments (Four levels of
salinity at 0.5, 3, 6 and 9 dS/m and three irrigation levels including100%, 75% , 50% of field
capacity) and performed in 5 replications. The results showed that shoots length, amount of
starch and water relative content of shoots were reduced. On the other hand, amount of
glucose and proline, activity of catalase, superoxide dismutase, ascorbite peroxidase,
peroxidase enzymes and ion leakage were increased under drought and salinity stresses.
Phyla showed a higher relative water content and a lower ion leakage in comparison with
Frankenia, which shows higher tolerance of Phyla to drought and salinity stresses.
Keywords: Antioxidant enzymes, Electrolyte Leakage, Proline, Water deficiency.
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