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ABSTRACT

In order to study the effect of ascorbic acid (AsA) on quantitative and qualitative characteristics of Pelargonium graveolens
under iron (Fe) deficiency stress, a pot experiment was carried out. Three levels of Fe (0, 20 and 40 uM) and three levels of
AsA (0, 1 and 2 mM) were combined factorially based on a completely randomized design with six replications. Uniform
rooted cutting were planted in sand and grown hydroponically. After plant establishment, Fe and AsA treatments were
applied through half-Hoagland nutrient solution. Results showed that as Fe in nutrient solution decreased, growth characters
i.e. plant height, stem diameter, number and length of axillary shoots and leaf area decreased. Moreover, as Fe in nutrient
solution decreased, leaf fresh and dry weight, stem fresh and dry weight, decreased, while, oil content increased. Growth
responses to AsA was different in plants grown in nutrient solution with 0 uM Fe compared with those in plants grown in
nutrient solution containing 20 uM Fe. Daily application of AsA (especially with 1 mM concentration in nutrient solution)
increased biomass and oil content. Qil yield, Chlorophylls and carotenoids contents decreased with decreasing Fe, while,
AsA increased them under Fe deficiency. Overall, AsA could improve growth and yield of geranium under 20 uM Fe
nutrition, however, it was less effective at 0 uM Fe.
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Figure 1. Effect of different levels of Fe and ascorbic acid on leaf fresh and dry weight in Pelargonium graveolens
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Table 1. Analysis of variance of effect of ascorbic acid (AsA) on some morphological and physiological
characteristics of geranium under iron (Fe) deficiency

Source of i Mean square
variations df Plant Stem No. of axillary Length of No. of Leaf Leaf Leaf
height  diameter shoots axillary shoots leaves area FW DW
Fe 2 9454.6° 18554 21.917 1722.27 788.2"7 8589927  4574.87  84.237
AsA 2 172027 4811 1.35™ 19.95" 1.389" 189999"™ 15254~ 8.1"
Fex AsA 4 1030.1" 677.17 3.05™ 43595 150.4™ 4075377 779.957  21.197
Error 45 3091 46.76 1.50 7.47 105.7 101257 46.77 1.26
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Continued table 1. Analysis of variance of effect of ascorbic acid (AsA) on some morphological and physiological

characteristics of geranium under iron (Fe) deficiency

Source of df Mean square

variations Stem FW Stem DW Shoot FW Shoot DW Chl.a Chl.b Total Chl. Carotenoids Oil content Qil yield
Fe 2 95087 15127 113579 190357 53.93" 593" 95327 43497 0.031" 0.009”
AsA 2 1208”7 0438™ 24968~  4.405® 175 010™ 255™ 0.047"™ 0.166"  0.008™
Fe x AsA 4 2026™ 0984™ 154477 265287 216" 0297 4.047 0.107™ 0.037" 0.003"
Error 45 1544 0.416 114.13 5.07 0.636 0.046 0.857 0.052 0.008 0.001

SIS gas g 00,0 ) 50 Jlainl mhaw o ls sxeins g

*, ** and ns: Significantly difference at 5 and 1% probability levels, and Non-significantly difference, respectively.
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Table 2. Mean comparison of the effects of ascorbic acid (AsA) on some morphological and physiological
characteristics of geranium (Pelargonium graveolens) under iron (Fe) deficiency

Fe AsA Plant helg_ht Stem d'f""T‘?ter No. of axillary L ength of No. of Leaf area Stem FW
(um) (mM) (% of initial (% of initial shoots/plant axillary shoots leaves/plant (cm?/plant) (g/plant)
value) value) (cm/plant)
0 1722 155.8d 5.8 bc 452¢ 70.3 abcd 1356 b 40.8b
0 1 196.8d 159.2d 45¢ 38.2d 64.0d 1607 ab 379b
2 1740e 181.2b 47¢c 27.2¢ 65.0 cd 932¢c 27.3¢
0 219.7b 172.7¢ 6.5 ab 425¢ 67.7 bed 1428 b 379b
20 1 2488 a 187.7 ab 80a 52.7b 71.7 abcd 1661 ab 49.0a
2 2117 ¢ 169.0¢c 6.7 ab 56.7a 78.3 abc 1862 a 46.8a
0 202.2d 181.8ab 6.8 ab 58.9a 80.7 ab 1627 ab 504 a
40 1 202.3d 184.8 ab 6.8 ab 51.8b 82.2a 1728 ab 50.7 a
2 215.5bc 190.3a 6.5 ab 56.5a 76.2 abcd 1739 ab 48.0a

s shane Slaned 3505 5 slicsu, b Sy B 2 SenysSe] sl b Sl dulie ¥ Jgax aslsl
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Continued table 2. Mean comparison of the effects of ascorbic acid (AsA) on some morphological and physiological
characteristics of geranium (Pelargonium graveolens) under iron (Fe) deficiency

Fe AsA Stem DW Shoot FW Shoot DW Chl. a Chl. b Total Chl. Carotenoids
M) (mM) (g/plant) (g/plant) (g/plant) (mg/g FW) (mg/g FW) (mglg FW) (mg/g FW)
0 5.94 de 155.0 ¢ 24.32b 7.52d 2.38d 9.90d 2.21d
0 1 5.16 ef 163.4 ¢ 23.34b 6.63d 1.99e 8.6le 2.02d
2 471 f 132.4d 19.94 ¢ 6.72d 195e 8.67¢e 2.10d
0 5.93 de 160.6 ¢ 24.77b 8.45¢c 274 ¢ 11.19¢ 248¢c
20 1 6.36 bcd 2119a 27.70 a 9.14 bc 2.93 bc 12.07 be 2.69 bc
2 6.26 cd 190.8 b 28.22 a 9.71b 3.10b 12.80 b 2.84 ab
0 7.14 ab 1949b 27.95a 10.00 b 3.14 ab 13.15b 3.06a
40 1 720a 201.0ab 2891a 10.05 b 3.09b 13.15b 3.10a
2 7.04 abc 1979b 29.81a 11.09a 3.39a 14.48 a 3.10a

255105 70 ke 48 Sl (yge3T Bl (5,0 e WS (gt o 10 S e sladd > b slaSilie o 1S5 b S5k slae]
Values are the mean of six replications. Values followed with the same letter(s) (column-wise) are not significantly different at P<0.05 according to

Duncan's multiple range test.
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Figure 2. Effect of different levels of Fe and ascorbic acid on oil content and yield in Pelargonium graveolens
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