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(Nasturtium officinale L.)

Some Biochemical and Morphological Characteristics, and Antioxidant Activities in
Watercress (Nasturtium officinale L.)
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Table 1: Geographical characteristics of studied habitats
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Mean annual temperature (average Latitude Longitude i J Habitat Province
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of 10 years) in °C
124 47° 05 527" 38° 51" 779" 1219 kS B Ol
Kaleybar East Azerbayjan
123 45° 85' 123" 37° 46’ 057" 1423 RS y3 S olml)d]
Azarshahr East Azerbayjan
11.9 45° 04’ 423" 37° 33" 564" 1286 405 @ ol
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Table 2: Analysis of variance of studied traits in different populations
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Traits
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Sgigds OS] 039 . g alols Jsb P . . g s @
& Oeeling Js S Js Sin > s L o5 s 5 ey S PrE e Sl Spdbk ol Sources of variations
Vitamin C Total Fresh Stem o T Leaflet =r Leaflet Leaf df
Total phenol Total Dry weight diameter Inter node Petiole length/leaflet Leaflet length length
flavnoid antioxidant weight distance length width width
7.62" 4,02 418" 547" 124.88™ 65.13™ 1.27m™ 35.117 31.08™ 11.18™ 4.66" 8.6 11.96™ 4 —re
Population
0.22" 047 0.16™ 1.7 2.25m 2.25m 467 1.5" 43 3.8 0.04" 477" 465" 9 ST _J%b Aiged _
Accession within population
17.10 25.58 14.74 5.59 438 3.98 4.43 14.86 12.27 12.18 8.73 9.24 11.43 Syadd eyl

Cv

doyd ) 5 0 Jliol e jo jlo sixe ol ey e g
*and **: Significant at 5% and 1% levels, respectively
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Table 3: The average values of studied traits in different populations of Nasturtium officinale

ouE 99,9° ey %) elS olis
Naghadeh Doroud Azarshahr Urmia Kaleybar Traits
5.20% 6.05% 4210 5.25% 7.67° Grogshen) S sk
Leaf length (mm)
1410 1.86° 1.37° 174 1.94 Grogshee) 425 b
Leaflet length (mm)
1.01° 1170 1.15° 1.06° 0.89° (Focshee) 425 0 50
Leaflet width (mm)
1.41° 1.61% 1.2° 1.64% 220 255 P & s S
Leaflet length/leaflet width
173 2.66° 1.83° 142 0.82¢ (Grashee) S oo Jsbo
Petiole length (mm)
109" 1.05% 0.47° 155 2210 (Paiston) o7 plew 408
Internode distance (mm)
3.86° 451° 41 4.15b 4.54° (Pogshee) el ;a8
Stem diameter (mm)
280° 170¢ 232 240° 200 (%) 7 039
Fresh weight (g)
30a 17bc 20b 150 20b (f’)f) S Q)B
Dry weight (g)
54,01 60.3 54.97% 52,510 61.25° (32,9 5 eS| ]
Total antioxidant (%)
29.85¢ 26.8° 34.29° 27 59° 32.07° (S5 o p S IS S
Total phenol (mg/g)
19.28% 24,12 29.03° 23.24% 11,950 (05 5% £5 o) JS 29igdle
Total flavonoid (mg/g)
170 16.33" 24% 23 31.33° (5 Ve 3 p S hen) & Cmalivg

Vitamin C (mg/100g)

St 2o pd V Jleil s 50 518 yge3] Lulal (610 sime BB g gpae Silo s, 12 50 alie By >
Means followed by similar letters in each row are not significantly different according to the Duncan test at 1% level
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Table 4: Test results of simple correlation coefficients among studied traits in Nasturtium officinale accessions

Jasgdls g5 g ISt ol ok okl eSgledell Sl RSS2 s, b

) _ _ Srdsb ole
Vitamin C fla-i-/(c))tr?cl)i d -:;Otall tTOt.i: t Dry weight Fr?SEt d.Sterrtw Ir:jtg rtnode I;’etlotlrt]e e ] 425” Il_eaﬂtr;l]t Leaf length  Traits
pheno antioxidan weig iameter istanc eng Length/width width eng

1 1

1 0.81™ 2

1 -0.22 -0.45 3

1 -0.69" 0.85™ 0.84™ 4

1 -0.43 0.76™ -0.01 -0.22 5

1 -0.6" 0.79™ -0.6" 0.64™ 0.76™ 6

1 0.26 0.28 0.48 0.08 0.7 0.66™ 7

1 -0.44 -0.17 -0.25 -0.35 -0.17 0.46 -0.41 8

1 0.68™ -0.29 -0.14 -0.06 -0.19 -0.26 -0.44 -0.08 9

1 0.17 0.14 -0.01 -0.11 -0.2 -0.31 0.03 -0.46 -0.12 10

1 0.71™ -0.16 -0.67" 0.35 0.22 0.16 0.56 -0.23 0.59" 0.55 1

1 -0.19 0.51" -0.21 0.05 -0.07 -0.74™ 05 -0.61 0.55 0.4 -0.52" 12
1 -0.32 0.07 0.61" -0.19 -0.08 0.19 0.51 -0.68™ 0.49 -0.41 0.29 0.37 13

a0 ) 90 Jlinl mhaw jo )l Jre o Ay sk g %
* and **: Significant at 5% and 1% levels, respectively
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Table 5: The results of principal component analysis for all of the studied traits in Nasturtium officinale accessions

polez 48l Py adlse p9o adlge Js! adlge olio
Factor 4 Factor 3 Factor 2 Factor 1 Traits
0.01 -0.01 0.83 0.48 Groshee) S Jsbo
Leaf length (mm)
0.25 -0.36 0.79 0.33 (o) 4255 Job
Leaflet length (mm)
0.04 0.23 -0.06 -0.86 (Poishee) 4252 (22
Leaflet width (mm)
017 -0.16 0.62 0.72 5 p oy w4 Job Cas ; ]
Leaflet length/leaflet width
0.27 0.04 0.28 0.9 (Fagshes) Soeo Jsbo
Petiole length (mm)
0.01 0.2 0.38 082 Grahe) 05 plee Lol
Internode distance (mm)
0.2 -0.12 0.89 -0.11 (FPocshee) il a3
Stem diameter (mm)
0.13 0.69 053 0.11 () 7 09
Fresh weight (g)
0.01 0.96 0.12 0.06 (5 S22 03
Dry weight (g)
0.92 0.13 0.11 -0.07 (2,9 5 eS|
Total antioxidant (%)
-0.38 0.2 0.64 011 (pS5 o pS k) JS S8
Total phenol (mg/g)
0.51 017 -0.23 -0.45 (p5 » P)Sgsl""’)u.)s RS
Total flavonoid (mg/g)
0.61 -0.28 0.14 0.6 (5 )‘). £S5 skee) & el
Vitamin C (mg/100g)
12.52 13.94 26.97 31.26 (32,2) ol Olen
Variance (%)
84.69 72.17 58.24 31.26 (32,9) (2025 )y 3o
Cumulative variance (%)
163 181 351 4.06 azie ddy,
Eigen value
3.00- - asl J9| b [QEAED) ,~15<>
Zone 2 Zone 1 (VV=Y+) aeg,l O
31 (VV-Y) 0i,3TA
il (F-¥) 55,55 @
5 21 32 (O+-FV) oo +
21 1ggqy U O Kaleybar (1-10)
2 - 1.00— 3 00” ° .
e Wgo aa O Urmia (11-20)
o8 9 14 ; A Azarshahar (21-30)
ou 3l 7
M4 S as 12 35 ® Doroud (31-40)
0.00- 19 3 o * + Naghadeh (41-50)
45 4633
86 4y
47 55 = QAB
-1.00~ +50 43 2A3A 4+2 o
29 16
41 24222
g 4.¢.‘>L 27 30 IQ)LP du.’>|4
20— Zone 3 Zone 4
3 IDU —2.‘00 0.60 1 .IUU 2.00 3.‘00
p9e Jole
Factor 2

kol soadlze 4y 4525 5l ol gl ablge 55 ulol p Slaisie jomo sl jo gl ¢V sladigas (ST Hlogei ) S
Fig. 1: Factor analysis plot of the first two factors depicting relationship among Nasturtium officinale accessions
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U2 12
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D2 32
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D8 38

U1 11

D1 31 o
K2 2 — 3‘ 5
K6 6 —— 5
K4 4 - 1=
K5 5 < O
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Fig. 2: Dendrogram of grouping Nasturtium officinale accessions based on studied traits and Ward’s method
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Some Biochemical and Morphological Characteristics, and Antioxidant Activities in
Watercress (Nasturtium officinale L.)

Hassanpour'®, H. and Fattahi?, M.
Abstract

In this study, the variation between five populations (Kaleybar, Azarshahr, Urmia, Naghadeh and Doroud) of Iranian
Watercress were investigated based on morphological traits and biochemical characteristics such as total antioxidant
capacity, total phenol, total flavonoid and vitamin C. The results showed that there was significant difference among
populations for all traits except stem diameter. According to the results, Kaleyber (East Azerbaijan) and Urmia (West
Azerbaijan) accessions exhibited the highest and the lowest antioxidant capacity, respectively. The results of the
correlation coefficient indicated that, leaf length had significantly positive correlation with some characteristics such as
leaflet length, internode distance, stem diameter, total phenol and total flavonoid, and total phenol and total flavonoid
with antioxidant capacity. Factor analysis showed that the first forth principle components explained 84.69% of the
variation. The results of cluster analysis showed, studied accessions were divided into three sub-clusters, which
indicates the diversity among accessions is high. There was a great difference between Kaleybar and Azarshahr
accessions based on cluster analysis. The obtained results showed that there was high diversity between watercress
populations based on morphological and biochemical traits. Also, watercress has a high level of antioxidant activity and
Kaleybar population may be considered as the population with the highest antioxidant activity among tested
populations.
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