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elements of Artemisia sieberi affected by changes in habitat soil (case study: Hoz
Soltan lake in Qom)

Masoumeh Layeghhaghighi®, Moazzam Hassan pour Asil? and Bohloul Abbaszadeh®"
1. Research Institute of Forests and Rangelands, Agricultural Research Education and extension Organization (AREEO), Tehran, Iran
2. Professor, Department of Horticultural Sciences, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran
3. Assistant Professor, Research Institute of Forests and Rangelands, Agricultural Research Education and extension Organization
(AREEO), Tehran, Iran
(Received: Dec. 30, 2014 - Accepted: Mar. 9, 2016)

ABSTRACT

In this research, the plant samples of Artemisia were collected at full flowering stage from three natural habitats in North of
Qom province, Iran. Morphological characters were plant height, the number of tiller, large and small diameter of canopy,
root length, root weight. The samples were analyzed for their soluble sugars, proline, chlorophyll, Na, K, Mg, Ca and CI
content and percentage of essential oil. Analysis of variance indicated that habitats significantly influenced flowering shoot,
stem weight, root weight, total dry matter weight, soluble sugars, proline, chlorophyll a, Na, K, Mg and Cl at P<0.01, and
chlorophyll b and Ca at P < 0.05. The means of traits indicated that flowering shoot yield with 48.3 g/plant, root weight with
70.2 g/plant, total dry matter yield with 234.6 g/plant and the percentage of essential oil with 0.75% were maximum. The
highest soluble sugars, proline, Na, K, Mg, Ca and CI with 0.68 mg/lit, 1.17 mg/lit, 8.8 ppm, 15.7 ppm, 4.7 ppm, 22.86 ppm
and 35516.2 ppm means were observed. The results showed that Artemisia is an endurable plant in a low salty conditions
and it can increase regulator osmolytes and reduce yield to suffer salty conditions.
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Table 1. Variance analysis of physical and chemical analysis of soil sampling areas
(Soil Laboratory Research Institute of Forests and Rangelands)

SOV df Mean of squares
pH EC P Cl K Ca Mg Na
Repeat 2 17.3%* 41.1**  14.96**  77205987ns 11907** 28188821ns  5478305* 4876875ns
Area 8 3.99* 1.48ns 23.88**  11860537ns 8113** 255201796*  6459568*  1609509475**
error 4 0.52 0.27 0.2 16270219 133 27086834 475766 2144425
SOV df ESP HCO; 0oC N S0,? Clay silt Sand
Repeat 2 32.67ns 1925.3ns  0.048** 0.004ns 96.3ns 8.4ns 8.4ns 5.3ns
Area 8 1367.53** 199389*  0.037** 0.28** 2452* 122.1ns 52.7ns 256**
error 4 19.1 12940 0.002 0.003 186.3 34.4 24.4 9.3

ol do )3 ) 50 maw (ol gie BT 0gzg g o gime NS 545 Baimo LS (S 5 4y s g 5 NS

ns, *, **: non significant and significant at 5% and 1% level, respectively.
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Table 2. Mean comparison of physical and chemical analysis of soil sampling areas
(Soil Laboratory Research Institute of Forests and Rangelands)

Mean of squares

Areas pH EC P Cl K Ca Mg Na
(mmhos) (ds) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Area 1 (High salt) 7.3b 12.6a 19 21642a 601a 73824a 14274a 49761a
Area 2 (medium salt) 9a 12ab 16.8b 19375a 572b 69840a 12698b 11246b
Area 3 (low salt) 9.5a 11.2b 13.4c 17679 500c 56234b 11342b 8211b
6.8 12 4.16 7.2 591 6.6 31 7.2
Areas ESP HCO; 2 oC N S0,2 Clay Silt Sand
(%) (ppm) (%) (*0) (*0) (%) (%)
Area 1 (High salt) 98.4a 932a 0.59a 0.6a 187a 43.7a 32a 37a
Area 2 (medium salt) 76.8b 897a 0.44b 0.5a 169a 36a 27a 37a
Area 3 (low salt) 55.7¢c 469b 0.37b 0.03b 131b 3la 35.3a 21b
96.76 766 0.4 0.3 33.1 66.3 66.3 66.3

ol 1. Sl I pre BB 0505 baiasLis gt ;o 50 Glues lold >

Means with the same letter in the column are not significantly different.
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Table 3. Analysis of variance between areas sampled on Artemisia sieberi, Qom

Mean of squares

SOV df Plant Root Tillers Canopy Canopy Branch Flowering Stem Root Total
height lenght Diameterl Diameter2 shoot weight weight weight
Block 2 192** 333.44** 108.11** 310.11** 343.11** 331** 271.03** 310.52** 18.77ns 444 .52**
Area 2 244** 6.77ns 61.77** 64.11** 189.77** 1021** 761** 15818** 303** 18842**
Error 4 0.11 1.77 0.27 0.44 4,94 0 2.45 0.23 12.4 13
CV% 8.9 7.9 9.28 9.41 5.88 0 5.1 0.53 5.7 2.3

el 3o )0V Lozl mhas )0 l0 gixe g o pme IS 590 baias lid oS 5 4y s g NS

ns, **: non significant & Significant at 1% level, respectively.
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Table 4. Analysis of variance between areas sampled on Artemisia sieberi, Qom

Mean of squares

S.0.V df Essential oil Soluble sugars  Proline  Chlorophyll Chlorophyll  Chlorophyll Na K Mg Ca al
percentage a b

Block 2 0.01ns 0.006* 0.01ns 0.004ns 0.003* 0.0003ns 6.53** 2.51** 3.44** 215* 2079847*

Area 2 0.01ns 0.05** 0.4** 0.12** 0.03** 0.03* 5.46** 4.10** 0.78** 2.7*  40438407**

Error 4 0.01 0.0006 0.01 0.004 0.0002 0.004 0.13 0.11 0.02 0.42 126845

CV% 18.12 4.8 15.3 11.16 5.4 18.02 4,97 2.4 3.58 2.96 1.12

R RV WA o SIS S| NS TP PPV RE. ) LE= IR X C7 XA WARUW P VLS S

ns, *, **: non significant, significant at 5% and 1% level, respectively.
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Table 5. Mean comparison of areas sampled on Artemisia sieberi, Qom

Mean of squares

Areas Plant Root Tillers Canopy Canopy Branch  Flowering shoot Stem Root Total
height length (n/p) Diameterl Diameter2 (n/p) weight (g/p) weight weight weight
(cm) (cm) (cm) (cm) (9/p) (9/p) (9/p)
1 31.3c 47.3a 18c 23.6¢ 31.3b 87.7c 17.3c 39.03c 64.6a 103.6b
2 36.3b 44.3a 24.6b 26.3b 35.3b 98.7b 26.3b 58.6b 50.65b 109.3b
3 44a 45.6a 26.6a 32.6a 46.7a 123.7a 48.3a 173.5a 70.2a 243.7a

el b (1Sl G )8 lo e B 095 baimoyLid (et 12 0 Hlees slold >
Means with the same letter in the column are not significantly different.
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Table 6. Mean comparison of areas sampled on Artemisia sieberi, Qom

Mean of squares

Areas Essential oil percentage  Soluble sugars  Proline  Chlorophyll  Chlorophyll ~ Chlorophyll Na K Mg Ca Cl
(%) (mg/l) (mg/l) (mg/l) a (mg/l) b(mg/)  (ppm) (ppm) (ppm) (ppm)  (ppm)
1 0.75a 0.68a 1.17a 0.4b 0.17a 0.23b 8.77a 139b 4.7a 22.8a 35516.2a
2 0.7a 0.51b 0.81b 0.6a 0.28b 0.4a 7.01b 13.4b 38b 21.7 31115.7b
3 0.6a 0.42c 0.41c 0.8a 0.38c 0.43a 6.11c 156 3.8b 20.9b 28225.3c

ol 1 Sikeo (50 Sl pre BT 090 baumolid ygiw o 0 lues slad >
Means with the same letter in the column are not significantly different.
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Table 7. The simple correlation between morphological traits of Artemisia sieberi, Qom
Plant Root Tillers Canopy Canopy Branch Flowering Stem Root Total Essential oil
height weight diameterl diameter2 shoot weight weight weight percentage
@) 2 (€)] (4) ©)] (6) () (8) 9) (10) (11)

1 1
2 0.75ns 1
3 0.93** 0.69* 1
4 0.91** 0.84** 0.94** 1
5 0.96** 0.72* 0.93** 0.96** 1
6 0.48ns 0.64ns 0.62ns 0.63ns 0.6ns 1
7 0.97** 0.44ns 0.85** 0.82** 0.9** 0.36ns 1
8 0.8** 0.1ns 0.57ns 0.53ns 0.69* 0.07ns 0.9%* 1
9 0.39ns 0.22ns 0.12ns 0.35ns 0.41ns -0.09ns 0.5ns 0.59ns 1
10 0.78* 0.12ns 0.53ns 0.53ns 0.68* 0.05ns 0.89** 0.99** 0.68* 1
11 0.12ns 0.38ns 0.04ns 0.15ns 0.01ns 0.55ns -0.26ns -0.47ns -0.29ns -0.47ns 1

el 0oy3 ) 50 mhaw (o s pe Gl gae BB 045 baies Lis s 5 4y
ns, *, **: non significant, significant at 5% and 1% level, respectively.
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Table 8. The simple correlation between physiological traits of Artemisia sieberi, Qom

Soluble sugars ~ Proline  Chlorophyll ~ Chlorophylla  Chlorophyll b Na K Mg Ca Cl
1) (2) 3 4 (5) (6) (1) (8 ©) (10)
1 1
2 0.89** 1
3 -0.92** -0.91** 1
4 -0.95** -0.96** 0.95** 1
5 -0.82** -0.79* 0.95** 0.83** 1
6 0.56ns 0.58ns -0.71* -0.67* -0.68* 1
7 0.42ns -0.57ns 0.4ns 0.43ns 0.33ns 0.11ns 1
8 0.43ns 0.3ns -0.48ns 0.44ns -0.47ns 0.91**  0.42ns 1
9 0.53ns 0.5ns -0.63ns -0.53ns -0.67* 0.8** -0.17ns  0.65ns 1
10 0.53ns 0.92** -0.97** -0.96** -0.89** 0.79* -0.36ns 0.57ns 0.72* 1

el 0o y3 ) 50 mhaw jo ls pae gl e BB veus Baimsylis s 5 4y s g 5 S

ns, *, **: non significant, significant at 5% and 1% level, respectively.
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