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ABSTRACT

Field experiment was carried out to determine the
effects of amounts of inorganic (FeSO47H;0) and chelated
(Fe-EDTA) iron fertilizers and also the methods of
application (soil application, foliar application) on plant
growth Fe uptake and yield. The results showed that the
foliar application of iron fertilizers gave better yields and
growth component as compared to soil application of iron
fertilizers. Results also showed that the chelated fertilizer
directly to soil or as foliar gave higher result as compared to
inorganic fertilizer.

INTRODUCTION

Iron deficiency occurs in calcareous soils where chemical Fe
availability to plant roots is very low (Sharma ez a/ . 2004). Improving
the fertility status of soil and nutritional status of plant by applying
fertilizers is a critical step to increase crop production (Mengel ef al.,
2001). Little information and not many reports on the behavior of iron
in Iraqi calcareous soils and how to solve its plant nutritional
problems could be found. The aims of the present study were to assess
the importance of inorganic and organic iron fertilizers applied
directly to soil or as foliar on growth, Fe uptake and yield components
of com plants.
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MATERIALS AND METHODS

Two field experiments in clay and clay loam soil were
conducted in Ninavah Iraq. Five levels of Fe as FeSO4.7H,0 were
applied to clay loam soil (0.0, 4.2, 10.2, 18.0 and 26.9 mg Fe/Kg soil)
and to clay soil (0.0, 2.5, 7.5, 15.0and 25.0 mg Fe/kg soil) and as Fe-
EDTA were applied soil to caly loam soil (0.0, 2.0, 5.0, 7.5 and 15 mg
Fe/kg soil) the same levels of Fe were applied in foliar nutrition to
com plant (William variely) . Each experimental unit received 80 kg
N/ donum as urea, 50 Kg P/ donum as super phosphate and 30 Kg K/
donum as potassium sulfate.

After 128 days from sowing, corn plants were harvested and grain
yield, shoot and root dry weights were recorded. Plant samples from
shoots and. roots at harvest time were analyzed for Fe.

RESULTS AND DISCUSSION

Root and shoot dry matter

The dry matter of both root and shoot of corn plants (Tables
land 2) grown in both locations increased with increasing the amount
of Fe applied as FeSO4 or Fe-EDTA to clay loam and clay soils or as
foliar application. This increase in shoot and root dry matter might be
related to Fe which is an essential element for plant (Mengel et al.,
2001). Foliar application of FeSO4.7H;0 and Fe-EDTA showed more
dry matter as compared to soil application of both fertilizers. Chelated
fertilizer applied directly to soil or as foliar application gave higher
dry matter than inorganic fertilizer. More available Fe in soil with
chelated carrier which reflected in more Fe absorption and vegetative
growth of corn plants (Lindsay, 1979 and AIMalak, 1986) .

Fe uptake:

Fe absorbed by roots and shoots of corn plants (Tables 3 and 4)
grown in both soils increased significantly with increasing the
application rate of FeSQ4.7H20 and Fe-EDTA to soils. Fe-EDTA had
superior effects over FeSO4.7H,0 on the amount of Fe absorbed. This
increase may be attributed to the increase of the amount of Fe applied
to soils forming more available Fe to be absorbed by plants(Chen and
Barak 1982; Khwakaram 2003) ‘



Table (1): Effcct of application mcthods of Fe fertilizers on root dry weight (kg/donum) of corn plants

Application FeS0,.7H,0 (ing Fe/kg soil) Fe EDTA(mg Fe/kg soil) Application
method 00 | 42 | 102 180 | 270 00 [ 13 52 | 83 165 methods
Mosul Location (Clay loam soil) average
soil 14791 180.3 h 2063d 209.7b 2003 ¢ 1479 181.7h 204.7f 2333 b 2133¢ i963 b
foliar 1479i 187.0 h 201.7g 241.0ab 22800 147.9i 2010g 2663 b 2570a 240.0b 2144a
Average 1479 183.7g | 204.0d 2553bc | 214.3bd | 1479i 191.3d 2155bc | 240.2ab 266.7b
Telkaief Location (Clay soil)
Application FeSO4.7H,0 (mg Fe/kg soil) Fe EDTA (g Fe/kg soil) Application
method 0.0 2.5 75 15.0 25.0 0.0 2.0 5.0 7.5 15.0 mcthods
average
soil 2158¢ | 237.0eh | 246.7c-g | 270.0a-d | 2583b-f | 2158e | 2333e-h | 274.7a<c | 2863ab | 254.7cf 249.2a
foliar 2158¢c | 242.0dh | 263.0af ) 2733a-d | 234.0c-h | 2158¢ | 2463 eg 2573b 290.7a | 267.0ac 250.5a
Average 2158e | 23954 254.8 bd 271.7a 246.2cd | 2158e 239.3d 266.0 b 288.0a 260.8 be
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Tabje £2): Effect of application methods of Fe fertilizers on shoot dry weigh( (kg/donum) of corn plants

Application : FeSQ..7H,0 (mg Fe/kg soail) Fe EDTA (mg Fe/kg soil) Application
method 00 | 42 | 102 | 180 | 210 00 | 17 ] 52 ] 83 | 165 methods
Mosul Location (Clay loam soil) average
soil 2468f | 303.0de | 3457ac | 3793bc | 358.0a<c | 2468 | 303.3d 357.0cd | 3873a<c | 3443bc 3236b |
foliar 24681 | 328.7d 3693 b 388.7 ab 353.7¢ 24681 | 333.0bd 3753 ¢ 391.0a 349.04 341.9a
Avcrage 24681 | 3158bc 357.5bc | 384.0ac | 355.8Bac | 246.8f 3182¢ 366.2b 389.2ab | 346.7bd
Telkaief Location (Clay soif)
Application FeS0,.7TH,0 (mg Fe/kg soil) Fe EDTA (mg Fe/kg soil) Application
method 0.0 25 7.5 15.0 250 0.0 2.0 5.0 75 15.0 methods
S ' ! average |
soil 2647¢ | 287.7hi 331.0fg | 3680be | 3400eg | 2647e | 3373eg | 3703b<c | 3943ab | 362.0bf 3314b
fuliar 264.7¢ | 313.0g-h | 343.7d-g | 377.7d-g | 3560ef | 264.7¢ | 344.7dg | 377.3ad 406.3 a 383.7ac 34400
Average 264.7e 3003d 3373c¢c 372.8b 348.0¢c 264.7¢ 341.0¢c 373.8b 400.3 a 3728b
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Table (3): Effect of application methods of Fe fertitizers on Fe uptake by roots (kg/donum) of corn plants.

Application FeSQ,.7H;0 (mg Felkg soil) Fe EDTA (mg Fe/kg soil) Application
method 00 | 42 I 102 | 180 | 2710 60 | 17 [ s52 | 83 | 165 wethods
Mosul Location (Clay loam soil) average
soil 159f 2.1i 268 d-e 30.7de 26.5 d-f 159f€ 136 h 29.3 de 35.1¢ 30.1 cd 2680
foliar 1589f 23.2h 26.1 d-f 33.2bc 308f 159f 26.9 df 328cd 42.0ac 358 be 29.6a
Average 159f 227 eh 2644d 219bc 286 f 159¢ 233d 3i0c 3860 J28¢c
Telkaief Location (Clay soil)
Application FeS0,.7H,0 (mg Felkg sail) Fe EDTA (mg Fe/kg soil) Application
method 0.0 25 7.5 15.0 25.0 0.0 20 50 15 150 methods
average
soil 21.2e 324cd 353bd 41.7a 36.6 b 212e 324¢ce 394 a-b 441 a 364 be J48a
foliar 212¢ 271 eg 30.5d-f. 35.8bd 215¢-g 21.2e 30.6 d-f 35.0bd 44.5a 345bd 30.7b
Average | 2l2e 29.8d 329cd 388b J2.1¢d 212¢ 31.6d 37.2b 44.3a 35.5bc
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Table (4): Effect of application mcthods of Fe fertilizers on Fe uptake by shoots (kg/donuin) of curn plants.

Application FeS0O.TH,0 (mg Fe/kg soil) Fe EDTA (g Fe/kg soil) Applieation
method 00 | 42 { 102 [ 180 | 21§ 00 | 17 ] s2 | 83 [ 165 methods
L Mosul Location (Clay lowm soi) : average
soil 306¢ 393 ef 468¢ 58.bc 502¢ 35{6% 419¢f 54.2d 63.5¢c §1.2de 4660
foliar 306¢ 49.9 e 58.9b 64.1.ab 553¢ 306 ¢ 53.9¢ 61.9 ac 69.0a 544 cd 55.3a
Average 306¢ 44.6de | 528¢ 61.1b 52.8¢ 306¢g 4194 58.1 be 66.2 h 82.8¢c
Telkaief Location (Clay soil)
Application FeSOLTH;0 (g Folkg soil) Fe EDTA (mg Felkg soil) Application
method 0.0 25 - 7.5 1549 25.0 0.0 2.0 5.0 15 150 wefliods
o averhge
soil 343i -] 418k 50.8 f-g 5986 SiSeg J43i 51.0f¢ 58.2h-¢ 065.2a-b 56.5 c-f 5040
foliar 343i 45.5¢gh 51.6 eg 58.9 b-d 5.7 e- 343i 52.6 d-f 60.1 b¢c 60.1 a 59.8 bc 5044
Avcrage 34.3i 43.7d 51.2¢c 5950 | S5i8¢ 34.31 518¢c 58.2b 62.7a 58.2b

148 AT XOTY 10§ AUT 9" OUBY [

8002(€) L'10A

002



201

J.Agric.&Env.Sci.Alex.Univ.,Egypt Vol.7 (3)2008

Corn yield:

The results in (Table 5) showed that the grain yield of com
increased with increasing the amount of FeSO,4.7H,0 and Fe-EDTA
applied. Higher shoot and root growth and more Fe uptake with
increasing of Fe applied were reflected in more grain yield of com
plants (Havlin el al., 1999). Foliar application of Fe carriers showed
better yield as compared to soil application of both fertilizers. The
. results also showed that chelated fertilizer Fe- EDTA applied directly
to soil or as foliar gave better grain yield as compared to inorganic
fertilizer FeSO4.7H20. This increase in yield might be attributed to
the higher availability of Fe to plant under foliar application and with
chelated fertilizer applied to soil.



“Table (5): Effect of applicatioa mcthods of Fe fertilizers on grain yleld (kgldonum) of corn plants

=%

T

LI

Application

Application” FcSO. 7H,;0 (mg Fe/kg soil) Fe EDTA (s (mg Fe/kg sail)
method 08 1 42 .1 102 | 188 | 210 o0 T 7 7 52 | 83 | 165 mcthods
,u" - ____Mosul Location (Clay loam soil) i average
soil 1888.3i | 22720n | 25733g 35714.7¢ 2884.0f | 1888.3i | 2173. 3 n 27600f | 3158.7d 3104.0¢° | 27098b
foliar 188831 | 2533.3g°| 30613dec | 3544.0bc | 30747e | 188831 | 2806.7¢f | 3328.0cd | 3986.7a 3289¢ 30569 a
Average 188831 | 2402.7¢ 28173ef | 33093bd | 29793d | 18883i | 2490.0fg |3044.0d-g| 3572.7Y | 31965¢d
Telkaicf Location (Clay soil) Py
Application Fo80,. TH,0 (g Fe/kg soil) Fe EDTA (g Fefkg soil) Application
method 0.0 25 7.5 15.0 25.0 0.0 2.0 5.0 75 15.0 methods’
) average’ .
soil 1900.51 | 21787k 2566.7h 1§ 31560d-f£] 30569g | 190051 | 2292.0) | 3130.7cf | 3390.7b | 3160.0d-T 2758.6 2
foliar 1900.51 2320.0 2996.0 g 3248.0 cd 3097.3fF | 190051 2466.7 i 31333 bc | 3746.7a | 3220.0c-¢ 2788.4
Average 1900.5 1 22493 2781.3d 320200 30773 ¢ 1900511 23793 e 3132b 3568.7a 3190.0b
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