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; Total K  Available
Soi EC_] pH (BC Nitrogen ~ (mg. P Fe . Zn . Cu L Mn |
Texture  (dS.m™) (%) (%) ke) (g ke') (mgkg") (mgkg!) (mgkg!) (mgkg")
l?)?n}; 0.65 7.38 1.35 0.093 520 27.6 6.00 0.50 1.2 4.50

EC, electrical conductivity; OC, organic carbon
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S0V daf Shoot Fresh Root Fresh Shoot Dry Root Dry Fruit Shoot Root Fruit Fe Zn
e Weight Weight Weight Weight Number Length Length Length Concentration Concentration
Blok 2 147111 4653 1701 371 9 2589 1290 5 0.029 0.063
P 1 91958** 27540%** 4081* 1836* 36* 19036 5904 24 0.131* 0.153*
I 1 83652** 21534** 3987* 1763* 31* 18267 5654 22 0.400* 0.145%*
U 1 75686** 19873 ** 3765% 1721%* 28* 17121 5623 21 0.157* 0.133*
F 2 34132%* 16763** 3655%* 1654* 25% 16786 5543 18 0.126* 0.669"
PxIxUxF | 2 87653** 25421 ** 3990%* 1811%* 33* 18973 5876 23 0.088* 0.464"
E 48 14653 4763 1653 378 11 2635 1365 7 0.034 0.061
C.V. (%) 5.1 6.3 2.4 4.6 4.7 8.2 9.4 9.1 11.40 10.15
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Planting Irrigation Fe & Urea ShOOt. Fresh Root fresh ShOOF Dry ROOt. Dry Fe Concentration Zn Concentration Fruit
Date Intervals Zn  (Kgha) Weight Weight Weight Weight (mg. ke) (mg.ke) Number
(Day) (g. plant) (g. plant) (g. plant) (g. plant)
0 0 98.17 abc 32.70 b 64910 16.05 cde 9420 ¢ 46.5d 16 cd
200 105.41 ab 34.78 b 68.85b 18.65 ¢ 98.14 ¢ 585¢ 19b
4 Fe 0 104.02 ab 33.690b 68.60 b 17.18 cd 228.8 a 37.1de 17.66 ¢
200 142.63 a 67.90 a 104.94 a 26.45 a 233.6 a 36.5 de 22 a
7n 0 100.6 abc 32.86b 68.51b 16.08 cde 85.5 cd 86.1a 17¢
5 May 200 133.64 a 35.07b 102:67 a 21.73b 92.26 ¢ 89.21a 19.66 b
0 0 45.08 b-f 19.22 cde 24.61 f 11.86 fg 91.19¢ 43.8d 933 f
200 52.85 a-e 22.78 cd 28.95 ef 12.96 efg 93.16 ¢ 544c 9.66 f
3 Fe 0 52.71 a-e 21.50 cd 28.75 12.88 efg 198.22 ab 34.3 de 9.66 f
200 61.69 a-d 24.01 ¢ 3370 e 13.52 ef 204.3 ab 35.78 de 10 f
7n 0 52.66 a-e 20.13'¢d 25.75 £ 12.25 efg 75.14d 72.88 ab 933 f
200 59.45 a-d 23.60 cd 31.06 e 13.06 efg 82.11 cd 75.21 ab 9.66 f
0 0 64.36 a-d 2447 ¢ 37.01 de 13.78 ef 6121e 41.6d 10 f
200 73.51 a-d 29.41 be 43.37d 14.54 def 88.45¢ 429d 13.33d
4 Fe 0 72.16 a-d 27.01 be 40.13 de 14.23 def 108.2b 32.88d 13d
200 91.63 a-c 32.28b 55.86¢ 15.78 de 154.11b 32.52d 15.66 cd
7n 0 64.71 a-d 2471 ¢ 38.75 de 13.84 ef 80.1 cd 79.8 ab 1133 ¢
22 May 200 80.82 a-d 30.08 be 55.67c 15.30 gh 92.07 ¢ 83.6a 15 cde
0 0 27.54 ef 13.69ef 64.91 b 8.97 gh 41.32f 38.9d 5331
200 35.79 c-f 14.94 ef 68.85b 11.46 fg 6342 ¢ 41.6d 833 ¢g
3 Fe 0 34.79 d-f 14.75 ef 68.60 b 9.79 gh 103.71b 29.79 ¢ 733 h
200 44.49 c-f 17.30d 104.94 a 11.57 fg 144.18 b 31.57d 933 f
7n 0 27.58ef 14.37 ef 68.51b 9.61 gh 78.26 d 69.1 ab 7h
200 4424 c-f 15.79 ¢ 102.67 a 11.54 fg 88.37 ¢ 71.5 ab 8.66 g
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The effect of planting date, irrigation interval, iron and zinc sulfate foliar application on morphological

and fruit yield in Okra

Abstract

Drought stress and lack of nutrients are the main factors limiting plant production in arid and semi-arid regions,
including Iran. To determine the optimal planting date and assess the impact of urea and foliar application of Fe
and Zn under different soil moisture conditions on morphological characteristics of Okra, a factorial experiment
was conducted based on a randomized complete block design with three replicates in Marivan Payame Noor
University during 2023-2024. The treatments consisted of four factors: planting date (5 May, 22 May), irrigation
intervals (with 4 and 8 days interval), urea (200 kg. ha'! and control) and foliar application of Fe and Zn (FeSO4,
ZnS0O4 and control). The results of the experiment showed that the four-day irrigation interval significantly
increased the final fruit yield compared to the eight-day irrigation interval. The application of urea during the
rooting phase, along with two foliar applications of iron (Fe) and zinc (Zn), resulted in significant differences in

AR



several characteristics. These included shoot wet and dry weight, root wet and dry weight, concentrations of Fe
and Zn, and the number of fruits produced. In conclusion, the optimal yield of okra was achieved with a planting
date of May 5, utilizing irrigation every four days, along with foliar applications of iron and 200 kg. ha™! of urea.
Conversely, the combination of an eight-day irrigation interval and a planting date of May 22, without the
application of urea or foliar treatments of iron and zinc, resulted in subpar outcomes. Additionally, while proper
nutrition—including urea, zinc sulfate, and iron can enhance growth, it could not offset the detrimental effects of
water stress caused by the eight-day irrigation interval and the delayed planting date.

Keywords: Planting date, low irrigation, nitrogen fertilizer, micronutrient elements, length and number of fruits.



