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Table 1. Variance analysis of the impact of the type of basic and kinds of Fe nutrition in chlorophyll index in

different apple root stocks
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Table 2. VVariance analysis of the impact of the type of basic and kinds of Fe nutrition in some qualities of
different cultivars apple
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Fig. 7- effect of different treatment on the Fv/Fm index in different apple cultivars
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Table 3. Interaction of nutrient treatments and cultivar in evaluated traits.
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17x salis
247/3bc 705/9¢ 0/75d 1782/5b 465/5bc 1721/76 ¢ 49/4¢
Controlx17
20x sals
268/4d 719/3cd 0/84ab 1656¢d 322/5e 1730/62 ¢ 50/3b
Controlx20
24x salis
236/5e 737/4b 0/83b 1805/5a 366/5d 1702/88 d 49/8c
Controlx24
255/6de 688/7e 0/84a 1697/5d 348/0de 1707/26 d 49/9c 6x sl
Controlx6
MMx sals
300/6b 761/8ab 0/83ab 1704/5¢ 340/0de 1884/94 a 51/5a

ControlxMM106

5,5 (gl gime gl Sl yge3T b oy gty Lol o 10 oS it (Y Gy o Bl sl slo i Silie g o ot
In each column, by similar are not letters are not significantly different at 5% probability level, using *Duncan’s Multiple Range Test.
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Ll oyge wlao wady 9 2108 bl bl 51— Jguz dolsl
Table continue 3. Interaction of nutrient treatments and cultivar in evaluated traits

Jeel il 518 Sl el g debne sl
Fe2+ S liron Judg ks Chlorophyll b5 ody 3 ol
concentration ma kg Chlorophyll density Chl(;rophyll Interaction of
. mg kg !
(mg kgt Y fluorescence . Index nutrient treatments
Fv/Fm Fm FO (ngg™) and cultivar
333/8% 811/9% 0/75¢ 17562 518/8% 1698/642 46/8% o Sx ool g ol Sy
Bicarbonate and
FexGamii
257/5¢ 677/5° 0.66 1687f 497/3° 1483/39° 46/0° 2x Q&l 5 oly So
Bicarbonate and
2xFe
284/4° 756/3%® 0.75¢ 1347¢ 328/2f 1522/35°¢ 44/8° 19x ool § olo S
Bicarbonate and
yaFex
288/1° 722/2% 0.77% 1793° 436/7° 1500/76¢ 43/8% 11x ool g olo S
Bicarbonate and
Fex 11
253/3% 710/1¢ 0.76¢ 1788/3° 488/3% 1600/38° 43/1°f 17x ool g olo S
Bicarbonate and
Fex 17
249/4% 709/7¢ 0.83%® 1683 325/8° 1537/16° 43/3¢ 20x L:“T 5 ol S
Bicarbonate and
Fex 20
241/5¢ 732/5 0.81° 1795/2* 369/3¢ 1482/39° 40/9°f 24x ool g olo S
Bicarbonate and
Fex 24
258/6" 700/5¢ 0.82% 1656/7¢ 349/0% 1435/88° 41/8° 6x ool g olo S
Bicarbonate and
Fex 6
208/6° 720/2° 0.82% 1711/3° 352/1% 1605/13" 40/5' Bicarbonate and
Fex MM106
1594/55% - T e e
325/8 790/4° 0/73¢ 1743 S04/5t 454 o5 ol Kiw 5
Iron deficiencyx
Gami
223/5¢ 658/7¢ 063 1609 488/5° 1434/71° 44/g° 2 oal (S )S
Iron deficiencyx2
258/4° 736/1% 0.72¢ 1306 312/5¢ 1489/43" 44/2° 19x ol Sow S
Iron deficiencyx19
269/1° 714/6% (77 1786 418/5¢ 147379 43/9° 1x ool Ko §
Iron deficiencyx11
234/3% 694/9° 0.74¢ 1768/5% 472/5° 1403/63° 41/8° 17x ool Sew)S
Iron deficiencyx17
235/4" 7013 g 1664 319/5° 1332/54' 42/9% 20x pal (S 5
Iron deficiencyx20
220/5° 72614 0gop 1795/5° 350/5¢ 1409/85° 40/5* 24x ol (So 5
Iron deficiencyx24
241/6 697/7 020 1647/5¢ agsjgre  1464RC° 41/5¢ Bx oal (Ko
Iron deficiencyx6
188/6° 703/8° 081 1691/5¢ 330/5¢ 500/92° 45/3° MM ol (S 5
Iron
deficiencyxMM106

5,5 (5 lolime gl SGls yge3T b oy gty Jloiirl s 0 oS e (Y Gy S JBlas sl (Lo uSiles g o 50
In each column, by similar are not letters are not significantly different at 5% probability level, using s
Duncan’s Multiple Range Test.
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Fig. 8- Effect of different treatments on Fe2+ concentration in different cultivars apple
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Fig. 9- Effect of different treatments on total Fe in different cultivars apple
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s iz 06,1 33 IS 41920150 EC g PH p 8T 4085 g9 g 1l &9 13l iyl a2 -F Jgu
Table 4. variance analysis of the impact of the type of basic and kinds of Fe nutrition in pH and EC pot

drainage in different cultivars apple

oy T . b g A . -
) S lojl slas XI“S’ o o) ool 4 d% Sob P o
Coefficient Error mnCuItivzgmem Cultivar Iron nutrient block S.0v
of variations
26 16 2 1 ol el
df
ELERV
34/59 20/34 28/64™ 695/68 5/91" 64/84" pH
S cglan
14/45 6/45 64/25™ 133/48™ 53" 4207 EC

Was measured pH and EC on a weekly basis.
ns=Not significant **, Significant at o = 1%

o5 et gy 3l al (i )S et a4 S
Lal & p 0 by cbdS b cas opl jlade g wiog
aald jled ;0 Ol 00game 0,5 oy 052 i3l
9 93 el p e See VA B A (o
Goro Ny, £ 5 VY (o8 el 0 EC ol ,oss
odgaze ol (w5 Sl o (VY JS) el
5 #MM106. 5 4L oz EC jlase g 05 yia il
S, jlews ;0. (VF JSK8) 090 (90900 g, lylo Ve
550 syl 4 cas ey Jsb 0 EC ol s
Lal der )0 5oy o> olas lhls yioren o iy
Gtz 0 (V0 JSB) ol plas oldl EC o lade
sbedale ,5b , (Shahabi et al., 2005) slalxls
S SN g jeieds kS s ) o a8 gl dss
Vo g0 olo S o slacdale o )Ll OTEC lade
slockile s bl wg ol Ty 2 5 Vg STl
b plp e i GVIsSTdee Yo 9 V0 Sl S
ol ool S o adile gl 50 Gl b rizen
iz Folaw .8l iol38l og b ps e LiSh)

WSS p e )S et ls el cage Dl S o

Sy (Kibn O yg0 EC 5 PH (65051l
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EC gpH a5 sls lis osls il g 4300 gl
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St Gialesl g9,8 50 PH i jles 4w o 50
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wrge a5 ool ol 5508 4 S gloady) bwg
,o (Marschner, 2001) 5¢ o Jause PH ol (b
PYL K8 Hles 99 4 S gl PH Ol Sy jles
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1 Fe deficiency-induced chlorosis
2 Lime-induced chlorosis

8 Ferric reductase enzyme

4 Phytosiderophores

5 Visual Rating
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Introduction: Nowadays, the use of chemical fertilizers containing iron (Fe) in order to compensate for iron
deficiency symptoms in apple orchards may be inevitable, but is not compatible with organic farming. Most of
Iran’s temperate zone fruit orchards are located in limestone areas and iron deficiency symptoms are observed
in these areas. As a result, growers use significant quantities of fertilizer containing iron that, in addition to the
cost, disrupt the balance of nutritional elements in the soil.

Materials and method: The study was carried out in order to find rootstock resistant to iron deficiency through
the two methods of iron hunger and bicarbonate stress and to evaluate the endurance of iron deficiency-induced
chlorosis in nine hybrid apples, Gami Almasi hybrid apple trees and Malling Merton 106 and their progeny
were used in terms of aquiculture. Mean comparison was performed using the Duncan test at a 5% probability
level using SPSS software.

Results and discussion: In general, the results showed that Gami Almasi root stock was more tolerant to Fe
deficiency-induced chlorosis compared to Malling Merton 106 and their progeny. Chlorophyll index,
chlorophyll fluorescence, total chlorophyll content, total iron and active iron of sixth leaves from the final bud
were found to have a significant difference with the Maling Merton 106 and, at times, with their progeny. The
pH and Ec of the pots' drainage were influenced by the type of root stocks.

Conclusion: In both methods investigated in the study of Gami Almasi, in comparison with other bases of the
chlorophyll index, the visual rating of iron-deficiency, the concentration of chlorophyll in leaf from the sixth
the end of the bud and the concentration of total and active iron in leaves showed better performance.

= Corresponding Author. E-mail Address: dadpour.mr@gmail.com
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