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The effect of Zn and Mn micronutrients spraying on some quantitative and
gualitative characteristics of Washington Navel orange (Citrus sinensis CV. Navel)
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ABSTRACT

Micronutrient deficit is the one of major factors in reduction of citrus yield and quality. This study was conducted to
investigate the effect of pre harvest treatments of zinc and manganese sulfate on quantity and quality characteristics of
Washington Navel orange fruit at harvest time as factorial experiment based on randomized complete block design with
three replications. Experimental factors were spraying of zinc sulfate (0, 2, 4 and 6 g lit) and manganese sulfate (0, 1, 2 and
4 g it in two stages, the first stage,15 days before full bloom (March 2™ and second stage15 days after full bloom (April
9™, Results indicated that both zinc sulfate and manganese sulfate could improve the quality of orange fruit in the time of
harvest as compared to control. Although, sprayed fruits had higher fruit number, length, diameter and weight, juice content,
total soluble solid (TSS), Vitamin C as compared to control. Most effective treatments in all factors were obtained in 4 g lit*
zinc sulfate + 1 g lit* manganese sulfate. Over all, results showed that combined treatment including 4 g lit™* zinc sulfate + 1
g lit* manganese sulfate, 6 g lit* zinc sulfate + 1 g lit* manganese sulfate and 6 g lit* zinc sulfate + 4 g lit* manganese
sulfate had better results. Generally, both zinc sulfate and manganese sulfate improved fruit quality and quantity during the
harvest time compared to the control.
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Table 1. Physico-chemical characteristics of soil of under study garden

. 4 Cu Mn Fe Zn K P Total N Organic C
Soil texture  EC (dSm™)  pH =
mg kg (%)
Silty loam 0.63 7.72 08 51 97 06 1527 367 0.10 0.83
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Table 2. Variance analysis (mean of squars) of effect of Zn and Mn sulfate on quantative characteristics of
Washington Novel fruits

Sources of Fruit number  Fruit number Fruit Fruit Fruit Fruit Total Vitamin
- df (South (North . . juice soluable
Variances direction) direction) weight lenght  diameter content solids c
Zn sulfate (A) 3 234477 241297 367047 1.727 1987 126325 5207 2.327
Mn sulfate (B) 3 557™ 13.35™ 62866~ 088 072"  537.47" 1.43" 0.847™
Block 2 6.44" 10.19™ 96.51"  0.03®  0.13™ 4.64™ 0.003" 0.077™
AxB 9 26.08" 13.96 639.08" 045"  0.22" 304.71" 0.796" 0.859™
Error 30 10.06 5.60 74.99 0.25 0.077 63.60 0.332 85.11
CV % 24.99 18.66 3.15 5.88 3.30 6.12 9.41 12.98
Ailbge aoy0 0 9 ) mhaw o o pixe BB g Iy Je BB 555 saimsyLis sk g s s

ns, **, *: Non-significant, and significantly differences at 1 and 5% of probability levels, respectively.
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Figure 1. Effect of different Zn and Mn sulfate levels on fruits number (south direction). Levels of each factor
compared separately
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Figure 2. Effect of different Zn and Mn sulfate levels on fruits number (north direction). Levels of each factor
compared separately
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Figure 4. Effect of different Zn and Mn sulfate levels on fruit lenght. Levels of each factor compared separately.
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Figure 5. Effect of different Zn and Mn sulfate levels on fruit diamater. Levels of each factor compared separately.
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Figure 6. Effect of different Zn and Mn sulfate levels on fruit juice content. Levels of each factor compared
separately.
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Figure 8. Effect of different Zn and Mn sulfate levels on fruit vitamin C comtent. Levels of each factor compared separately.
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Table 3. Interaction effects of different levels of Zn and Mn sulfate on quantative characteristics of Washington

Novel fruits
Mn Fruit Fruit Fruit Fruit Fruit  Fruit juice Total soluable N
Zn sulfate . . . Vitamin C
@) sulfite num_ber ' num_ber _ welg_hj length diameter  content solids (g 100mI)
(gI") * (Southdirection) (North direction) (gfruit™)  (cm) (cm) (ml) (%)
0 0 3.67f 4349 240.25f 750c 7.44 f 96.67 e 5.07c 39.34c¢
0 1 9.67 cde 9.00 ef 266.35de 8.44bc 8.07e 126.00c 5.40 bc 75.67 a
0 2 10.34 cde 5.67 fg 251.23ef 834bc 800de 111.34d 5.40 bc 70.34 ab
0 4 5.34 ef 9.76 def 262.24de 824bc 8.27cde 128.00c 5.57 bc 78.00 a
2 0 13.67 bed 13.34 cde 254.83ef 8.14bc 814de 127.34c 5.54 bc 55.00 bc
2 1 9.00 def 9.67 def 271.29cd 850b 817de 134.00c 6.24b 80.34a
2 2 9.34 def 10 def 276.83cd 830bc 8.07e  149.00ab 6.30 b 71.00 ab
2 4 12.00 bed 10.67 de 27447cd 837bc 844cde 13267c 5.37 bc 55.00 bc
4 0 14.00 bed 15.34 bc 203.85b 8.93b 8.30cde 126.67c 6.30 b 72.00 ab
4 1 21.34a 20.34 a 321.16a 10.00a 954a 156.34 a 8.37a 81.34a
4 2 15.67 abc 15.67 bc 27597 cd 827bc 8.64bcd 139.67bc 6.47b 70.34 ab
4 4 16.67 ab 15.00 bc 28547c 874b 9.10ab 12867c 6.40 b 78.67 a
6 0 15.67 abc 14.00 bed 287.90c 854b 847cde 13267c 6.50 b 73.00 a
6 1 13.34 bed 16.34 bed 28345c 8.67b 847bc 128.00c 6.40 b 84.00 a
6 2 16.67 ab 16.00 bc 281.78c 8.67b 8.44cde 13467c 6.50 b 82.00 a
6 4 16.67 ab 18.00 ab 254.20ef 880b 8.64bcd 132.67c 6.20 b 71.00b

In each column, the means with at least one similar letter do not differ significantly (P=0.05).
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