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Abstract

Background and Objectives

Khuzestan Province is one of the most important areas that provide vegetables throughout winter and
spring in Iran. The vegetables are mainly picked up in the afternoon, so it cannot be supplied to the market.
In this time of the day, the minimum amount of nitrate is accumulated in leafy vegetables, with a gradual
increase throughout the night. On the other hand, its highest level is in the early hours in the morning. The
purpose of this study is to evaluate nitrate and nitrite accumulation in vegetables produced in different
areas of Ahwaz during winter and spring.

Materials and Methods

This experiment was conducted in a randomized complete block design arranged in a split-split-plot design
with three replications in the Department of Horticulture, College of Agriculture, Shahid Chamran
University of Ahvaz. In the treatments viz. first to third harvest dates (1): February 6, 2016, (2):March 4,
2016 and (3): April 7, 2016 respectively were the main factors and nine vegetable species (including
coriander, parsley, mint, fenugreek, chard, spinach, leeks, dill and watercress) kept in sub plot, three
vegetable production areas in Ahvaz were arranged in sub plot in sub plots and three fields were selected in
each of these areas. Before and after cultivation, all planting, harvesting and harvesting operations were
carried out on the same field in the selected fields. The concentration of nitrate was measured by the
method introduced by Cataldo et al. (1975) and the nitrite concentation was measured via the method of
Abu-Dayeh (2009). The data were analyzed using SAS software and the mean comparison was calculated
using Duncan's multiple range tests at a probability level of 5%.

Results

Nitrate and nitrite contents of the produced vegetables were different depending on various regions,
harvesting time and vegetable species. The highest nitrate content was observed in parsley fromthe first
harvest in the southern region of Ahwaz (4.4 mg/kg™ dry matter) and the lowest amount of nitrate was
recorded in watercress from the third harvest in the northern region of Ahvaz (1.4 mg/kg™ dry matter).
Also, the highest nitrite content was observed at the first harvest in the westhern region of Ahwaz in mint
and the lowest amount of nitrate was recorded in the second harvest in the northern region of Ahvaz in
chard. In winter, the environmental conditions in Ahwaz are suitable for the growth and development of
leafy vegetables (Boroujerdnia et al., 2007); however, soil conditions provide manganese uptake by plants.
Moreover, high light intensity is another factor which can decrease nitrate in leafy vegetables. The number
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of cloudy days in Ahwaz is very low; therefore, the number of sunny days with high radiation intensity is
high in winter. This phenomenon greatly reduces the content of nitrate in leafy vegetables.

Discussion

The amounts of nitrate and nitrite content in various species of vegetables produced in three regions of
Ahvaz during the cold season were much lower than the standard figures. Therefore, we can conclude that
the quality of vegetables produced in Ahvaz is very high in terms of nitrite and nitrate contents.
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Table 1. The results of water analysis test areas
(S 52 p 55 o) Sy (o hle 3 weog fu) (S Il ulii 4 ol S5 3590 dibaie
Nitrate (mg/lit) EC (1 mho/cm) pH Target area
0.70 2014 7.63 ke
Ahvaz-Molassani
0.65 1801 6.91 e =l
Ahvaz-Hamidieh
0.65 2037 7.09 Sl
South of Ahvaz
il 3590 Gblo £330 B WIT W -Y Jou
Table 2. The results of soil analysis fields tested areas
o S ol (0595 ol b S calan
Clay Silt Sand N Total K P A | EC PTIZP
o )d P 2P M pH PO 3 ek I gwd Area
% mg/kg™ (dS/m)
PRI
34 425 235  0.066 188 94  7.39 2.73 '
Ahvaz-Molassani 1
IR
365 36 275 0.092 310 142  7.85 2.49 e
Ahvaz-Molassani 2
¥ U il
30 41 29 0.137 285 22.5 7.64 3.75 .
Ahvaz-Molassani 3
V b =l 58l
305 35 345 0.068 251 10.2 7.53 6.25 o
Ahvaz-Hamidieh 1
Y 4 — i 5al
29 33.5 375 0.066 287 11.1 7.64 5.29 o
Ahvaz-Hamidieh 2
¥ e — 5 4al
345 25 40.5 0.070 261 11.7 7.73 2.55 T
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\ leal g
35 38 27 0.125 362 33.8 7.73 3.48 e
South of Ahvaz 1
32 355 325 0.119 325 286  7.84 2.64 sl
South of Ahvaz 2
Y [Ep
38 385 235 0.107 314 201 787 5.22 hahtal

South of Ahvaz 3
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Table 3. The interaction effects between regional, harvest season nitrate levels (mg per kg dry matter) nine species of vegetables in Ahvaz

S £g5
Vegetable species Ak Saild 9 Olo
Dl N gl g Pr bl Elxi Aoy oy Sy s Area H.T.**
Watercress Dill Chard Spanish Mint Fenug Dill Parsley Coriander
i : * — 5l oal
3.57°9 3.63>" 2.66™! 6.11%9 4.15% 3.70°¢ 2.93+ 2.524W 2.3347 et “’-J?;_’h’ >
vaz-Hamidie
2.82" 1.67%4 2.30" 2.357" 3.03%° 1.64% 1.27% 4.4° 282" fA:']"‘" e Jsl
outh o vaz
2.51°% 2.94"4 1.40%" 2.19" 2.10"% 1.90%4" 1.817°" 1.817%" 1.59%9 AvazM ‘T mf .
vaz-lvliolassani
f — 3| gl
3.15Mm 3.110" 3.53%9 2.42%Y 3.70°¢ 1.71%¢# 271" 3.26%1 3.45°%" Arvar “*‘;’ h’ >
vaz-Hamidiel
2.69™ 2,797 2.45%% 2.42%Y 3.31° 2.67™ 2,73kt 2.63™ 188 fA;"“ e 053
outh o Vaz
2,86/ 3.4 1,774 3.08%¢ 1.62%4 3.2 3.02%" Y f Hante
vaz-lvliolassani
1,274 2,927 4.14% 2,79 2,517 281 3.47%9 14909 1sevd “i*_’;_"h""” !
vaz-Hamidie
. . 3 el O g
2.93" 2.06%% 1.93%% 1.887°%" 2.82" 3.99%¢ 2.28%% 2.62™ 2.21%% el po
South of Ahvaz
1179 2285 2275 2.09" 2,02 3.245% 2.57° 1.44%9°3 1,917 Ciaie
Ahvaz-Molassani
13.16 (MJJ) Qlﬁ:ﬁ g_,.;_j.;

C.V. (%)

*: Average of at least one common letter, no significant difference in the level of 5% Duncan test.
**: H.T. harvesting time
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Table 4. The interaction effects between regional, harvest season nitrite levels (mg per kg dry matter) nine species of vegetables in Ahvaz

Sy 45
Vegetable species ddkve Saild 9 Olo
Dl N gl g Pr bl Elxi Aol oy S x> s Area H.T.**
Watercress Dill Chard Spanish Mint Fenug Dill Parsley Coriander
0.59% 1.50% 1,31 1,03 1.64° 1.06™ 1.06" 1.54% Lo :J“—“:j’_":]""
vaz-Hnamidie
. . . : ) eal O g
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