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Tablel- Physicochemical properties of soils in experimental locations

us““ o=

(Location) e

. sblge 0045 Yy, Y dog)| Y dusg,|
Op S:::::m Mahabad Naghada Urmia 3 Urmia 2 Urmia 1 (Property) popas
0- 0- 0- (depth, cm) e
] 3060 030 3060 .o 3060 o 3060 030 3060 -
< 054 053 054 074 074 064 081 072 053 o051 G j‘sf/")‘;' el
m
; 81 79 83 83 77 77 83 83 80 80 Ph
oXgd s o
15.0 114 32 113 102 120 120 264 231 202 210 B e B2y
(INV, 1)
2.00 051 133 083 133 128 083 121 174 062 150 OC, 7y I on5
7.0 12 172 28 168 868 472 156 523 32 108 23l LS st
(Pava, mg/kg)
250-300 80 200 150 200 290 320 295 325 170 230 23Ul L8 oy
(Kava, mg/kg)
] SiCL SiCL CL L CL L CL CL CL CL (Tex.) il

*Malakouti et al., 2005.
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Table 2- Kinds and amounts of applied fertilizers in experimental treatments for a tree

G pan o
. — Ay
355 At Syae jlos el e jlas unit 555 &5
Optimum Fertilization treatment Conventional method treament Fertili éyki d
5 e o) " bl aas)| ertilizer king
Naghada Mahabad Urmia Naghada Mahabad Urmia
3 2 1 3 2 1
SO land
300 400 - - 250 700 1000 1000 600 800 45 J"f( TSP)”’“
Ly ol
1000 800 500 - 600 - - - - - 5] MzSOP) >
400 400 300 300 300 1200 600 700 1000 500 o5 (Urea) 4
Los+o,5 oS
2000 2000 2000 2000 2000 - - - - - S (Sﬁ’;‘; ’; °.’1?5 )
iobacillus
2 25 20 12 15 - - - N AR “\("I“:jnfli)”s
ol
200 150 350 250 150 - - - - - ef (Znsc’)’ H (;34)
4.01,0)7/.
e Ol
100 100 150 - - - - - - - s (1\;?;04 ‘/’;4)
- - -2 2 - - - - s
00 200 P (FeSO,, 124)
ALy
100 100 100 100 100 - - - - - 3 (Azotobacter
chrocoocum)
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7- Nutrient Balance Index (NBI)
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5- Diagnosis and Recommendation Integrated System (DRIS)
6- SPAD 502 Minolta
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Table3- Average of treatments effect on SPAD chlorophyll index, leaf nutrients concentration and DRIS indices

Jetg s sty Cu Zn Mn Fe Mg Ca K P N
Chlorophyll Kko'! o o
Index meke %) Treatment
34° 132° 124> 272° 276.0° 032° 126° 1.11° 015 *3.30° —
(control)
- 4396 2.14 -248 -9.75 -11.70 -12.04 -576 -582 145 o2 el
(DRIS Index)
955 By by
37.4° 13.0° 25.4° 454° 405.0° 038 147 179" 0.148" 4.1° (Optimum
fertilization)
- 598 442 486 -8.10 -754 -6.13 458 -045 624 od el
(DRIS Index)
SR JUUES T
5.85 8.87 414 522 149 500 63.00 624 856 1299 )(g://)ﬁ

el )3 iy Jlozsl mhaw o s pae B pae I by alie 5 Jj)_’;k
"Means with the same letter are not significantly different at 5% probability level.

Slloansl 59,5 a3lal b bos golio Ygene ausl YA
Apd o SualS VIA 5l S 4y 5 55 aSles G g
.Jolicoeur, 2013)

2l g gl G Glacens olie ke amlis
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G Zel 0031 Gl 5l S 35S g eedS cpopnly
el dinge o 5 i (o5 0500 el 4 03955
6oL olee 0g (Fallahi, 1996) >3 lawg ool
Slaphil sl5 wy (N/Ca) pelS &1 G35 S
s 5 ool s aponts oSl o £ s,
ol g a5 WSl i (Ssls it sl e
Comd (2l 5090 YU (Fallahi et al., 1997) el Say38
2o Sl e (nl g G ogee sladiges )
gai Jlasl (g5 S pae b (Sig5d sloogS B e
oy abxl sy Jed BB Jow 55 aliwli
ail glaslhie lidod pbl 5 e a5 p3Y (5055
Oladod Bl ggoge Cosnl bl 5 0055 &l
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Table 4- Treatments effect on nutrients concentration and some qualitative characteristics of fruit

Naat 355 Wt S ypae

(- -Y) USDA sl el Opfimmmn aals (Treatment) Lo
USDA Standard (2000) Cv. (% ) fertilization Control (Property)cosgas
190.00 10.80 312.8° 193.8b" (Protein) x5
7.00 21.50 8.90° 9.70° (P) i
115.00 10.45 109.7* 108.4° (K) pasls
7.00 18.90 4.40° 4.40° (Ca) ppnds
5.00 9.70 8.00° 6.00° (Mg) 2 520
0.18 8.17 0.26 0.27° (Fe) ol
0.045 19.00 0.04° 0.04° (Mn) 550
0.04 12.26 0.10 0.09° (Zn)ess,
0.04 12.97 0.09° 0.09° (Cu) e
7.00 28.80 8.50° 7.70° (Ca/N) i3y /oS
30.00 35.80 28.10° 26.30° (Ca/K) gy [ gpndS
1.40 21.30 0.58° 0.49 (Ca/ME) ondS 32 5020
9.58 16.30 8.85° 8.10° (CAFME)/K ool (oSt 50)
3.8-5.1 2.58 3.76° 3.72° pH
- 31.43 0.26" 0.269° TA
11-13 8.60 13.30° 13.90° (%) TSS
6.6-7 10.80 3.56" 3.45° (Frimness, N)(y5ss) ogae sibos
- 2.42 0.94° 0.94° bl
(Fruit Length/Width)

(‘Nutrients unit is mg.100g™ fresh fruit) 51,55 sslo o5 0o 15 0,5 oo yolic asly’

el S iy Jloil whaw 0 s xe B pae Silo aliee (5Y By,
"Means with the same letter ARE not significantly deffererent at 5% probabilty level.

5 0gae MSL)‘_,’J.M as ols QL.».: d.»..a.?u u.:‘ CJL.) O
cdl e (F Jgax) <8, 13 bylas Lot cou
S 45 039 o 09 s (A5 Sla Sl oges
[ESvew 6[.@05:.4 :Y}‘o.tw o] ddlaio L)‘)L.\.CL: d>g¢5 V490
Grdy 3590 Gbyiie bawgs (s FIO 5l a8 (he b
Gy M b g i alilsy 5 485 13
(Parange et al., 1993) cosl s pl8)1 51 (6 Ll (5l
S cdale o alaly 550 o a8l oS
OHen g alyy 50 0929 0gue <8l b b oge
ogpo Bl Slaw a5 w8l o (Bramlage et al., 1979)
oS clale b ams g Lol adaly il o8, o

Srac g aals jleyd 90 ;0 10 e 4 S S
—o el Wbl I a8 4295 BB jebods 055 ane
YU 51 Sle cand ol 098 b 09s (USDA, 2002) 1
Ol SRS e 5l s Bk Gl e 2l o
e or L)"‘ c.)Lu w‘ o 090 )b M cdale u;)j..v
30 pendS cdile  ppndSa IS SLST A ol i
.la....:}; ‘SQ‘JLM CJL.: w‘ 009.5 fuL‘j [ESVW) Lngow
(Tabatabai & Malakouti, 2002) SsSle 5 olblb
Ll 0390 ,5 5155 anlllas 3590 gL 5l cam o
5 955 Ay Bras sbbjled [0 ogs b Gl
3 )il polis j| a8 g5 B sy Jadl e
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Effect of integrated nutrient management in some quantitative and
qualitative characteristics of apple

A. Majidi'
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Abstract

The effects of conventional and integrated nutrient management (INM) systems were studied on some
quantitative and qualitative characteristics of apple (Malusdomestica L. Borkh) trees of ‘Golden
Delicious’. The experiment was carried out as a randomized complete block design with four
replications at five locations over 2 years period on commercial apple orchards in northwestern Iran.
Treatments consisted of T, (conventional method) and T, (INM based on soil test and plant analysis).
The results indicated significant differences in SPAD chlorophyll index between the different
management systems. INM treatment produced 10% higher leaf chlorophyll content than the
conventional method. These findings revealed evidence of major differences in the leaf N, K, Ca, Fe
and Zn nutrient contents between conventional and INM fertilization of grown apple trees. The
nutrient balance indices (NBI) calculated by DRIS norms of T, and T, treatments were 87.92 and
48.32, respectively. INM system increased fruit protein and Ca/Mg ratio than the conventional
method. The comparison of the nutrients concentration and some fruit quality parameters with
international standards showed that in both treatments, fruit protein, P, Mg, Fe, Zn and Cu nutrients
were higher than the standard values but the concentrations of K, Ca and Mg were lower than standard
values. Furthermore, N/Ca ratio in both treatments was higher than the standard value probably due to
the extensive former application of nitrogen fertilizers in apple orchards. It can be concluded that
fertilization of apple based on INM system is effective in promoting fruit quality as well as trees
health.

Key Words: Apple, optimum fertilization, chlorophyll, fruit quality
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