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Table 1 - Some of the characteristics of the spinach landraces /cultivars studied

5,/ 0395 S S Sy SaSem P ey S o3
Landrace/Cultivar Leaf shape Wrinkling Leaf Seed type Petiole status
Oeehy e Sy sile dlo JEGE ol
Varamin8888 Triangular Smooth No- Spiny Standing
oy Iyl 54 il Gl JERES 03]
Varamin spiny seed Triangular Smooth Spiny Standing
Sl il Gl e 03]
Sari Triangular Smooth No- Spiny Standing
e @3B e oS 92 4o el 0ltuy] 4o
Ghaemshahr Triangular Semi-Wrinkly Spiny Semierect
Jb 35 Jlo B el 030t dous
Babul Circular Smooth No- Spiny Semierect
s il Gl JERES oaliy) dag
Ardestan Triangular Smooth Spiny Semierect
olsls il Gl JERES 03k
Kashan Triangular Smooth Spiny Standing
ST Gz it Slo B ek o3l
Najafabad Triangular Smooth No- Spiny Standing
Slell o S o S o bk ol dogs
German Broadleaf Oval Smooth Spiny Semierect
@Syl ot S 35 lo B o9 03l
American broadleaf Circular Smooth No- Spiny Standing
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Table 2 -Combined analysis of traits in different spinach cultivars/landraces in 2014-2015 years

(MS) ©lxy po (5:5ke
@
Cldd glio oyl U Nes Spdlad Sndb Spode Spedp dpd) g
3.0V df Fresh Leaf Leaf Leaf Petiole Plant Co
e yield number length width length height Ol
NO3
L
J 1 317.58Ms 31.08Ms 27.67" 112.85M 50.00" 17.40"m 12.66 ™
Year (Y)
(159
3 715.90 52.36 89.19 369.04 56.67 37.71 16.94
Error
.ps) 9 138.39™ 12.56" 10.10™ 117.04"1 41.50™ 660.08™ 16.60"
Cultivar (C)
LoX o8
S, 9 40.83" 5.34n 5.20" 16.03™ 6.04ms 13.85M 5.06™
(Y=C)
(159
27 45.48 6.75 2.40 12.05 7.58 19.72 9.00
Error
Cv 13.01 9.44 10.15 8.12 9.60 14.11 12.64
(%)
2oy 1 o )3 b sme FF o)3 5 paw 3 Iy dxe ¥ b xe e NS
ns :Non-significant; * and **: Significant at 5% and 1% probability levels, respectively
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Table 3 - Some of the characteristics of the spinach landraces /cultivars studied

o35/0395 A “p W) Spolas Sy g S2dd
S Yield Plant hei : Petiole
. ght Leaf Leaf length
Landrace/Cultivar (tha') (cm) Number (cm) Lzacr:g;h
88 clyy e Sy
Varamin88 47.3 abc 29.5 ab 13.7 ab 145 ab 15.0 ab
wolyg 15
009 B o 53.5a 20.7a 12.5 abc 13.3ab 175a
Varamin spiny seed
;;: 48.1ab 240 ¢ 125abc  133ab 163a
el ot 32.2¢ 28.0 ab 12.7 abe 153a 14.7 ab
Ghaemshahr
L
S 40.5 be 27.8 ab 13.8ab 12.7b 1824
Babul
o) 36.00 be 28.0 ab 10.7¢ 107 ¢ 14.3 ab
Ardestan
okl 37.1bc 28.7 ab 11.7 be 14.0 ab 14.7 ab
Kashan
ST Gz
Najafabad 47.3 abc 30.3a 143a 147 a 18.3a
Sl o S 43.5 abc 26.5 abc 13.0 abc 12.7b 1833 a
German Broadleaf
il ot S 38.3 be 25.7 be 11.0 b 12.7b 9.8 b

American broadleaf

A5l ey me BMB] ghls 103 D Jlass! g 53 oS jrie B o JBlis (el (slanSibe gty 13 (551 (905l sl p
Means in each treatment and for each column, Followed by the same letter are not significantly different at Duncan
test (P<0.05) of probability
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Figurel- Comparison of nitrate concentration in different spinach landraces /cultivars. Means Followed by the same letter
are not significantly different at Duncan test (P<0.05) of probability
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Figure 2- Comparison of blade and petiole nitrate concentration in different spinach landraces /cultivars. Means Followed by
the same letter are not significantly different at Duncan test (P<0.05) of probability
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Introduction: Spinach (Spinaciaoleracea L.) is considered as a green leaf with fresh and canned
consumption, a significant source for vitamin C, vitamin A, carotenoids, flavonoids, folic acid, calcium and
magnesium.According to statistics, 4479 hectares of Iran agricultural land were devoted to spinachand the
average yield per hectare is equal to 42.18(FAO, 2014).Different regions of Iran havegenetic diversity of the
spinach landraceand cultivation of this plant relieson the use of the landraces.Among the different spinach
landraces, a landracescalled seed barbed (Spiny), has a significantimportancebecause of some desirable
characteristics. Thisstudy was conductedfor comparison of five spinach landracein Isfahan, showedthat spiny
seed Varamin with 47.8 tons per hectare fresh yield allocated the highest yield. The number and size of leaves
and side branches are the most important components of plant yield.Due to the fact that about 70 percent of total
dietary nitrate intake per person per day will be provided through the leafy vegetables,considering the amount of
accumulated nitrate in spinach is very important.To evaluate the yield and yield components of eight Iranian
spinachlandrace, and two varieties of leafy American and German experiment was conducted for two years.

Materials and Methods: This research was performedfor two years, in Kabootarabad Agricultural Research
Station of Isfahan to evaluate the yield and yield components of eight Iranian spinachlandraces(\VVaramin prickly
seed, Sari, Ghaemshahr, Babul, Kashan, Najaf Abad, Varamin 88 andArdestan), and two American and German
leafy cultivars. Randomized complete block design with three replications was usedfor each year and the results
were reported based on two-year combined data analysis. In full leaf development stage and before the harvest of
each plot, 10 plants randomly were selected and measured attributes: number of leaves, leaf length, leaf width
and length of the petiole. In order to assess yield, after removing two distance of half a meter from each side, two
central rows of plants per plot (surface equivalent to two square meters) were analyzed. Nitrate content of
samples wasanalyzed using ion analyzer. Data statistical analysiswas performed using SAS software and means
were compared by Duncan’s multiple rangetest at 5% probability level.

Result and Discussions: Yield, leaf length, petiole length and height (at 1% statistical probability level) and
number of leaves and nitrate content (at 5% statistical probability level) were statistically significant. Spiny seed
Varamin with 53.49 t ha! fresh yield, produced to the highest yield. In other research according to the
environmental conditions and variety, spinach fresh yield have been reported from 18.6 to 44.8 t ha. It looks
different mass spinach; produce the highest yield in specific geographic environments. In a similar study that
was conducted underlsfahan weather conditions, spiny seed Varaminlandraceproduced 47 830 kg ha? fresh
yield. Range in plant height was from 24 cm to 30.33 cm in Najaf Abad, and Sari landraces, respectively. When
spinach was encountered with optimal climate conditions, achieved the maximum height that led toa positive
impact on fresh yield. Ardestanlandrace produced the lowest number of leaves (10.67)among the
landraces/varieties had been studied. In a similar study of 29 spinach genotypes the leaf number were varied
from 12 to 23. Petiole length range between varieties/landraces was from 9.84 to 18.33 cm. Although the petiole
length, is a desired trait for mechanized harvesting, but in case of improper management of nitrogen fertilizer can
be considered as an undesirable trait. Leafy Varaminlandracewith 231 and 462 ppm nitrate in blade and petiole,
respectively, had the lowest and German cultivar with 583 and 1182 ppm nitrate in blade and petiole,
respectively, had the highest nitrate accumulation. Despite the differences between the varieties/landraces,the
contentof nitrate in petioles was greater than the leaf blade (about 1.6 times) in spinach. Higher concentrations of
petiole nitrate compared to the blade considered in many research, and in caseof poor management fornitrogen
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fertilizers, it may increase up to6 times. In any case, leafy cultivars such as German have been modified for
mechanized cultivation and have long petiole with nitrate content. That's why their petioles are separated in the
industrialprocessing. It is better fresh petioles of spinach isolated or sufficiently boiled to reduce nitrate levels.
According to the results obtained in this study among the examined populations of spiny seed Varaminlandraces,
leafy Varamin, Najaf Abad, and Sari can produce yields similar toGerman variety and so are suitable for the
production of spinach in Isfahan province.
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