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Effect of different ammonium and nitrate ratios on quantitative and qualitative
characteristics of apple varieties (Golabe-Kohanz and Granny Smith)
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ABSTRACT

In this study, the effect of 5 nutrient solutions containing different ratios of ammonium nitrogen to total nitrogen on
quantity and quality properties of two apple varieties (Golabe-Kohanz and Granny Smith), were studied. One of the
nutrient solution (number 1) had no ammonium nitrogen but the ammonium to total nitrogen ratios of other nutrient
solutions were, 0.04, 0.07, 0.10, 0.14 meq/liters, respectively. Fresh weight, length, diameter and length to diameter
ratio of fruits (shape of fruits), fruit firmness, pH, total soluble solids (TSS), titrable acidity (TA) and TSS / TA ratios
were evaluated. When ammonium nitrogen increased in nutrient solutions there was no significant difference in fruits
fresh weight and shape of fruits. While firmness, pH, total soluble solids significantly decreased when the ammonium
to total nitrogen ratios increased in nutrient solutions.

Keywords: apple fruits, nitrate and ammonium, nutrient solutions, quantity and quality properties.
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Table 1. Physical and chemical properties of the soil

Soil Ingredient Size  Total N OrganicC ~ Available P Available K Electrical conductivity

Soil Textl - H
onl Texture Sand Clay Silt (%) (%) (ppm) (ppm) (ds.m) P
Clay Loam 28 32 40 0.19 4.28 25 375 3.82 8.4
55005 O Slisken 4 s 98 93 (61 o3litl 9590 (136 (slaglne (guircaS 5T Jgu
Table 2. Composition of the different nutrient solutions used in the experiment (meq.lit)
Number 1 Number 2
. POs . . - PO, - -
NO; PO :2 SO.2 cl Total NOs PO 4“2 SO cl Total
. 0.3 R 0.6
K 1.2 0.2 0.25 1.95 K 29 0.2 3.7
Na* 0.1 0.1 Na* 0.1 0.1
ca®* 15 15 ca* 31 31
Mg? 0.75 0.75 Mg** 15 15
NH,* - NH,* 0.3 0.3
N 0.6 " 1.2
H o1 0.7 H 01 13
Total 2.7 12 1 0.1 5 Total 6.3 21 15 0.1 10
Number 3 Number 4
. POs . . - PO, - -
NO; PO :2 SO.2 cl Total NOs PO 4‘; SO cl Total
. 0.6 R 0.6
K 2.7 02 35 K 2.5 02 33
Na* 0.1 0.1 Na* 0.1 0.1
ca® 3.1 31 ca* 31 31
Mg? 15 15 Mg** 15 15
NH,* 0.5 05 NH,* 0.7 0.7
. 1.2 . 1.2
H 0.1 13 H o1 13
Total 6.3 2.1 15 0.1 10 Total 6.3 21 15 0.1 10
Number 5 Micro nutrient
NOy PO‘;_ S0 cr Total Salts Mag.lit
PO,
. 0.6
K 2.2 0.2 3 (NH4)6M07024 0.05
Na* 0.1 0.1 H;BO; 15
ca* 3.1 3.1 MnS0./4H,0 2
Mg 15 15 CuS04/5H,0 0.25
NH,* 1 1 ZnS0,/TH,0 1
H* éi 13 Seques teren Fe(138) 10

Total 6.3 2.1 15 0.1 10
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Table 3. Effects of different ammonium to total nitrogen ratios on the quantitative and qualitative characteristics of
apple cvs Golabe-kohanz and Granny Smith's fruits

Friut weight (gr) Friut length (cm)

Friut diameter (cm)

Length:diameter Firmness (Kg)

NH,"total N Golabe-  Granny  Golabe-  Granny

kohanz Smith kohanz Smith

Golabe- Granny Golabe- Granny Golabe-  Granny
kohanz Smith kohanz Smith kohanz Smith

(T1) Nutrient 1 47.06a 138.16b  39.03a 56.76a
(T2) Nutrient 2 59.54a 134.47b  38.27a 56.06a
(T3) Nutrient 3 63.96a 169.71a 41.62a  58.89%a
(T4) Nutrient 4 53.68a 113.80c 39.94a  52.08b
(T5) Nutrient 5 55.00a 131.14b  44.19a  55.84a

47.18a 67.95a 0.83a 0.84a 5.30a 9.06a
46.49a 70.61a 0.82a 0.79a 4.88b 8.77b
51.82a 71.71a 0.80a 0.82a 4.80bc 8.73b
51.11a 65.59b 0.84a 0.77a 4.58¢ 8.53bc
53.43a 67.99a 0.83a 0.82a 4.23d 8.38c
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Table 4. The effects of different ammonium to total nitrogen ratios on the quantitative and qualitative characteristics
of apple cvs Golabe-kohanz and Granny Smith's fruits

pH TSS (%) (TA) (%) TSS:TA
NH,*:total N Golabe- Granny Golabe- Granny Golabe- Granny Golabe- Granny
kohanz Smith kohanz Smith kohanz Smith kohanz Smith
Nutrient 1) (T1 4.83b 3.61a 12.22a 13.25b 0.357d 0.736b 38.13a 18.07bc
Nutrient 2) (T2 4.90a 3.58a 10.47b 14.60a 0.535a 0.675¢ 20.69b 21.68a
Nutrient 3) (T3 4.84ab 3.49b 8.20c 13.23b 0.426b 0.783a 20.52b 16.94c
Nutrient 4) (T4 4.73b 3.48b 7.71cd 13.23b 0.384cd 0.695¢ 21.97b 19.23b
Nutrient 5) (T5 4.60c 3.37c 7.62d 11.83c 0.408bc 0.671c 20.06b 17.71c

Each view in the table represents an average of 3 replays.

Different letters in the column are significantly different (P<0.05).
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Figure 1. The effect of different nutrient solutions on fresh weight of apple cvs Golabe-Kohanz and Granysmith's

fruits. Bars with different letters are significantly different (P<0.05).
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2 07
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0
T1 T2 T3 T4 T5
B Golabe-Kohanz|  39.03 38.27 4162 39.94 4419
B Granny-Smith 56.76 56.06 58.89 52.08 55.84
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Figure 2. The effect of different nutrient solutions on length of apple cvs Golabe-Kohanz and Granysmith's fruits.
Bars with different letters are significantly different (P<0.05).
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Figure 3. The effect of different nutrient solutions on diameter of apple cvs Golabe-Kohanz and Granysmith's fruits.

Nutrientsolutions

Bars with different letters are significantly different (P<0.05).
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Figure 4. The effect of different nutrient solutions on length to diameter ratio of apple cvs Golabe-Kohanz and Granysmith's

Nutrient solutions

fruits. Bars with different letters are significantly different (P<0.05).

Fruits firmness
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Figure 5. The effect of different nutrient solutions on firmness of apple cvs Golabe-Kohanz and Granysmith's

Nutrientsolutions

fruits. Bars with different letters are significantly different (P<0.05).
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Figure 6. The effect of different nutrient solutions on fruit juice pH of apple cvs Golabe-Kohanz and Granysmith's fruits.
Bars with different letters are significantly different (P<0.05).
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Figure 7. The effect of different nutrient solutions on total soluble solid (TSS) of aaple cvs Golabe-Kohanz and
Granysmith's fruits. Bars with different letters are significantly different (P<0.05).
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Figure 8. The effect of different nutrient solutions on titrable acidity (TA) of aaple cvs Golabe-Kohanz and
Granysmith's fruits. Bars with different letters are significantly different (P<0.05).
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Figure 9. The effect of different nutrient solutions on TSS/TA ratio of aaple cvs Golabe-Kohanz and Granysmith's fruits.
Bars with different letters are significantly different (P<0.05).
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