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The effect of different zinc sources on the morphophysiological and
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Abstract

A study was conducted to evaluate the effects of different zinc fertilizer sources on morphological,
photosynthetic pigment, biochemical, and phytochemical traits of tomato (Lycopersicon esculentum) (cv.
SAMAR). The experiment followed a completely randomized design with three replications. The different
fertilizer source treatments included zinc sulfate, zinc chelate (Zn-EDTA), and Nano-zinc (ZnO NPs) that
each applied at three different concentrations (0, 2.5, and 5 mg/kg soil). All treatments and concentrations
were added to potting soil. Different plant characteristics such as plant height, stem diameter, fruit weight,
fruit yield per plant, chlorophyll a, and chlorophyll b content, beta-carotene, lycopene, vitamin C, total
phenolic content, total flavonoid content, in fruit were measured. There was a significant difference
between fertilizer sources. The maximum plant height (104.33 cm), the largest stem diameter (10.48 mm),
and the largest fruit weight (133 g) were observed in the 5 mg nano-zinc concentration, and the minimum
height (74 cm), stem diameter (11.8 mm), and the lowest fruit weight (69.66 g) were observed in the control
treatment. All various zinc sources significantly improved the studied traits compared to the control. In all
traits, nano zinc showed a greater effect in improving morphological indices, photosynthetic pigments, and
biochemical parameters.
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Table 1: Some physical and chemical properties of soil

pH EC OC CaCOs Soil N
Texture

aSsmt % % % mgkg?

K Fe Zn Cu Mn

mgkg? mgkg' mgkg? mgkg! mgkg?!

719 091 0.31 9.62 SL 0.07

166 4.37 0.20 0.56 2.71

EC,; electrical conductivity, OC; organic carbon, SL; silty loam
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Table 2. Analysis of variance of certain parametres of tomato (Lycopersicon escuentum) as affected by the
application of various zinc fertilizer sources

Mean Square

Sources of Plant Stem Fruit Fruit  Chloro Chlorop  Beta- Lycop Fruit Fruit total Fruit
L Df - . . . N . flavo
variation height  diameter weight yield phylla hyllb  carotene ene vitamin C  phenolics noids
Fertilizer - - - . - 4 . . . - .
SoUrces 6 255.93 1.78 1024.7 0.368 3.88 0.95 0.033 0.167 415.81 5.86 0.44
Error 14  14.38 0.204 21.71 0.008  0.125 0.043 0.0039  0.0061 9.71 0.46 0.037
Coefficien
t.Of. 4.16 4.71 4.49 4.99 4.18 5.53 11.32 6.62 3.66 7.31 4.62
variation
(%)

** Significant at 1% probability level

ol Gilidl ag sl | wcdale (iol38l b s aw j 0
G9y SN 0,5 Calizee slacdale o Ol adl g ols

el op oo 095 Hlo w3 ol 5l gg, Gligu g

as ols oylis ools (uSilee dlio 5l ool Caws & ol

A aall 4 Conns wig gl ioli8l 4y i (g9, 0 )8



s 9y il mlie 53

Lawolio o aig elas,l goo o ¥ /AN olidla oo oddl e (59,5l p 5 olS 0 0,5 Lo & clale o alig
O JK8) as sl 999 o les plw L (g lo cme OS] (gl o aS 0y S

120
100
80
60
40

Plant height (cm)

20

N

control Zn-EDTA Zn-EDTA5 Nano
25 25

Zn sources (mg kg™?)

n 2.5 NanoZn 5 Sulfate Zn Sulfate Zn5

39 S0 Sl i pué By > SAMAR 5, (K5 y3a2 55 ol 30 digr £l )| 2 (595 995 @lio saili (puSilen dummliio -1 S
ol (5SG10 glasold wiz (yg03T b o yo ) Jlos! o
Figure 1. Mean comparison of different Zn sources on tomato plant height Different letters show significant

difference at 1% according to Duncan test. Unlike letters indicate significance at the 1% probability level using
Duncan's multiple range test
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Figure 2. Comparison of the average effect of zinc fertilizer sources on stem diameter in tomato plant cultivar
SAMAR. Unlike letters indicate significance at the 1% probability level using Duncan's multiple range test
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Figure 3. Comparison of the average effect of zinc fertilizer sources on fruit weight in tomato plant cultivar
SAMAR. Unlike letters indicate significance at the 1% probability level using Duncan's multiple range test
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Figure 4. Comparison of the average effect of zinc fertilizer sources on fruit yield in tomato plants of the SAMAR
cultivar. Unlike letters indicate significance at the 1% probability level using Duncan's multiple range test
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Figure 5. Comparison of the average effect of zinc fertilizer sources on chlorophyll a content in tomato plants of the

SAMAR cultivar. Unlike letters indicate significance at the 1% probability level using Duncan's multiple range test
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Figure 6. Comparison of the average effect of zinc fertilizer sources on chlorophyll b content in tomato plants of
SAMAR cultivar. Unlike letters indicate significance at the 1% probability level using Duncan's multiple range test.
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Figure 7. Comparison of the average effect of zinc fertilizer sources on beta-carotene in tomato plants of the
SAMAR cultivar. Unlike letters indicate significance at the 1% probability level using Duncan's multiple range test.
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Figure 8. Comparison of the average effect of zinc fertilizer sources on lycopene content in tomato plants of the
SAMAR cultivar. Unlike letters indicate significance at the 1% probability level using Duncan's multiple range test.
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Figure 9. Comparison of the average effect of zinc fertilizer sources on vitamin C content in tomato plants of the
SAMAR cultivar. Unlike letters indicate significance at the 1% probability level using Duncan's multiple range test.
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Figure 10. Comparison of the average effect of zinc fertilizer sources on the total phenolic content of fruit in tomato

plant cultivar SAMAR. Unlike letters indicate significance at the 1% probability level using Duncan's multiple range
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Figure 11. Comparison of the average effect of zinc fertilizer sources on the total flavonoid content in tomato plants

of the SAMAR cultivar. Unlike letters indicate significance at the 1% probability level using Duncan's
multiple range test.
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