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The effect of organic and chemical fertilizers on biochemical traits, nutritional
elements and yield of Physalis fruit (Physalis peruviana L.)
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ABSTRACT

In order to study the effect of different chemical and organic fertilizers on the morphological characteristics of physalis an
experiment as split plot based on randomized compelet blok design was done in the greenhouse. The main plot includes
organic fertilizer at four levels (control, farmyard manure, vermicompost and the combination of farmyard manure and
vermicompost) and sub plot included different chemical fertilizers at six levels (control, NPK chemical fertilizer, potash
chelate 28%, iron nano chelate 15%, superahyomic and biomass biofertilizer). The results showed that in the culture
medium of farmyard manure + vermicompost and with the application of nano-biological biofertilizer, the highest fruit yield
per plant (2.29 kg/plant), vitamin C (8.53 mg/g fresh weight), phenol (39.90 mg GA/DW) and total flavonoids (6.89 mg
QA/DW), antioxidant properties and soluble solids (16.5 Brix) are obtained in the fruit. The highest and lowest
concentrations of nitrogen, phosphorus and potassium of shoots were observed in the treatment of vermicompost + farmyard
manure, respectively, along with nano-fertilizer, biofertilizer and control treatments. Considering the favorable effect of
vermicompost in the culture medium and biological fertilizers in comparison with the control treatment and chemical
fertilizer treatment, it can be considered in the cultivation and feeding programs of physalis in addition to maintaining and
improving traits related to growth and yield a healthy product can be offered without chemical fertilizer residues.
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Table 1. Some physical and chemical properties of the studied soil.

Sand Silt Clay Zn Mn Cu K P N oC EC pH
KW mg.kg” Aoy oy dS.m
48 31.25 20.70 1.08  7.15 1.40 250 14 0.08 0.7 0.72 7.6
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Table 2. Some chemical properties of studied vermicompost.
P

Zn Mn Cu Fe N EC pH
mg.kg” % dS.m’'
239.5 360.7 70.8 4223 8550 1.6 1.7 6.8

(5355 plord 5 (o5 sl Sy S T Jsax
Table 3. Some physical and chemical properties of the farmyard manure.

Zn Mn Cu Fe N OoC EC pH
mg.kg’ % dS.m™
185.5 375.2 65.5 3850 0.9 0.7 1.1 7.1
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Table 4. Results of variance analysis of effect of different fertilizer compositions on some characteristics of physalis.

Mean of squares

Sources of variance df Potassium Phosphorus Nitrogen Fruit fruit yield
concentration concentration concentration diameter per plant
Replication 2 0.047™ 0.0001 ™ 0.023 0.150° 0.0241°
Culture medium 3 2.728" 0.090" 2.326" 76.43" 4.410”
Error 1 6 0.017 0.0001 0.003 0.070 0.009
Fertilizer 5 0.527" 0.008" 0.182" 2.885" 0.507"
culture medium xfertilizer 15 0.057" 0.0009" 0.043" 0.154™ 0.102"
Error 2 40 0.025 0.0001 0.006 0.042 0.008
C.V. (%) - 591 3.31 485 1.26 524

o0 ) 50 Jlaiml e 1o ls g Dglas 5 o cixe Dglas Sgus oS 5 4y

# s

** * ns: Significantly difference at the 1 and 5% of probability level, and non-significantly differnce, respectively.
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Continued table 4. Results of variance analysis of effect of different fertilizer compositions on some characteristics of

physalis.
Sources of variance df Mean of squares
Soluble solids Total flanoid Total phenolic Antioxidant activity Vitamin C

Replication 2 0.1307 0.075 2,017 0.122" 0.151™
Culture medium 3 13.80" 17.69" 252.5" 51.98" 13.005™
Error 1 6 0.013 0.013 0.913 0.258 0.103
Fertilizer 5 2.704" 1.282" 39.90” 8.450" 8.816"
culture medium xfertilizer 15 0.1317 0.038" 4.653" 0.509" 0.318"
Error 2 40 0.034 0.018 0.064 0.269 0.131
C.V. (%) - 1.24 3.45 3.16 3.97 5.55

o0 ) 50 Jlaiml e 1o lo g Dgldd 5 o cixe Dglas Sgus oS 5 4y
** * ns: Significantly difference at the 1 and 5% of probability level, and non-significantly differnce, respectively.
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Figure 1. Mean comparison interaction effect of organic fertilizer and different fertilizer compounds on physalis yeild
(F1: Control (without fertilizer), F2: Chemical fertilizer NPK, F3: potash chelate 28%, F4: Iron nano-chelate15%,



F5: Superhumic and F6: Biomic biological nanofertonics).
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Figure 2. Mean comparison interaction effect of organic fertilizer and different fertilizer compounds on fruit diameter
of physalis. (F1: Control (without fertilizer), F2: Chemical fertilizer NPK, F3: potash chelate 28%, F4: Iron nano-
chelate15%, F5: Superhumic and F6: Biomic biological nanofertonics).
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Figure 3. Mean comparison interaction effect of organic fertilizer and different fertilizer compounds on vitamin C of
physalis. (F1: Control (without fertilizer), F2: Chemical fertilizer NPK, F3: potash chelate 28%, F4: Iron nano-
chelate15%, F5: Superhumic and F6: Biomic biological nanofertonics).
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Figure 4. Mean comparison interaction effect of organic fertilizer and different fertilizer compounds on total phenolic
content of physalis. (F1: Control (without fertilizer), F2: Chemical fertilizer NPK, F3: potash chelate 28%, F4: Tron
nano-chelate15%, FS: Superhumic and F6: Biomic biological nanofertonics).
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Figure 5. Mean comparison interaction effect of organic fertilizer and different fertilizer compounds on total
flavonoid content of physalis. (F1: Control (without fertilizer), F2: Chemical fertilizer NPK, F3: potash chelate 28%,
F4: Iron nano-chelate15%, F5: Superhumic and F6: Biomic biological nanofertonics).
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Figure 6. Mean comparison interaction effect of organic fertilizer and different fertilizer compounds on antioxidant
activity of physalis. (F1: Control (without fertilizer), F2: Chemical fertilizer NPK, F3: potash chelate 28%, F4: Iron
nano-chelate15%, FS: Superhumic and F6: Biomic biological nanofertonics).
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Figure 7. Mean comparison interaction effect of organic fertilizer and different fertilizer compounds on soluble solids
of physalis. (F1: Control (without fertilizer), F2: Chemical fertilizer NPK, F3: potash chelate 28%, F4: Iron nano-
chelate15%, F5: Superhumic and F6: Biomic biological nanofertonics).
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Figure 8. Mean comparison interaction effect different fertilizer compounds on potassium, phosphorus and leaf
nitrogen concentrations of physalis. (F1: Control (without fertilizer), F2: Chemical fertilizer NPK, F3: potash chelate
28%, F4: Tron nano-chelate15%, F5: Superhumic and F6: Biomic biological nanofertonics).
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