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EFFECTS OF ZINC, MANGANESE AND MAGNESIUM SULFATE
FOLIAR SPRAY ON THE FRUIT YIELD AND QUALITY OF ‘JAHROM
LOCAL’ ORANGE (CITRUS SINENSIS SWING)
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Table 1. The water chemical analysis in the experimental site.

Elements (meq 1) (5id 4o o¥1s (S o) snlic S eulan calis
Sum B CI HCO;y SOs% Sum Na  Ca PH  (jie s cuias) gews)
SAR  of of + Electrical
anion cation Mg conductivity
(ds m™)
0.49 8 0.22 24 4.6 1 8.13 093 72 76 0.743
Bronzing -1
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Table 2. The soil chemical analysis in the experimental site.

(S oS 5o a S i) jualic JKosens oS H cnlaa ool
Elements (mg k g*) () v P S
TotalN O.C.% (Jhe o udan)y (sewd)
(%) Electrical
conductivity
(dsm™)
Zn Fe Mn Cu K P Mg Ca
212 425 8.8 056 196 15 33 40 0.06 0.65 7.9 1.19
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Atomic absorption spectrophotometer; Perking- EImer 1100B -2 Dry- ashing -1

Duncan’s multiple range test -4 Warovdeski -4
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Table 3. The interaction effect of manganese and magnesium sulfate foliar spray on the mean

of ‘Jahrom Local’ orange fruit vitamin C concentration (mg 100 ml fruit juice)
(1998-1999).

Treatment ,Les Mg0 Mgl Mg2 Mean Sl
MnO 92 20" 104.5ab 103.0ab 99.5A
Mnl 104.3ab 104.0ab 98.8ab 102.4A
Mn2 106.5a 100.5ab 100.0ab 102.3A

Mean ;S 101.0A 103.0A 100.6A

+ Means in each row and column with the same letters are not significantly different at
5% level using DMRT.
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Gazzar et al -2 Dixit etal. -1
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Table 4. The mean of nutritional element concentrations in the leaves of ‘Jahrom Local’
orange under experimental treatment (1998-1999).

Elements ,.olic Ca Mg Fe Mn Zn Cu
(%) (%) (mgkg?) (mgkg") (mgkgl)  (mgkg?

Zn0xMn0xMgO0 4.83 0.53 52.5 21.0 215 6.90
Zn0xMn0xMg1 4.42 0.50 54.0 14.6 32.7 7.79
Zn0xMn0xMg?2 4.71 0.55 54.5 19.0 26.5 6.30
Zn0xMn1xMg0 4.74 0.52 57.5 51.5 315 6.90
Zn0xMn1xMgl 3.98 0.50 51.5 41.9 25.3 8.40
Zn0xMn1xMg2 4.88 0.53 57.0 51.5 26.5 5.80
Zn0xMn2xMg0 4.40 0.49 60.5 61.2 45.2 7.90
Zn0xMn2xMgl 4.97 0.53 50.0 92.7 324 8.45
Zn0xMn2xMg2 4.40 0.48 50.5 625 27.0 7.30
Zn1xMn0xMg0 4.17 0.49 59.5 21.0 150.5 5.76
Zn1xMn0xMgl 4.48 0.56 52.5 28.0 228.0 5.29
Zn1xMnOxMg?2 4.49 0.51 58.0 33.6 2285 5.80
Zn1xMn1xMg0 4.67 0.53 5.0 30.3 252.5 6.80
Zn1xMn1xMgl 4.84 0.55 69.0 60.3 258.0 4.81
Zn1xMn1xMg2 4.59 055 55.0 63.6 178.5 421
Zn1xMn2xMg0 3.90 0.51 67.0 54.4 239.5 5.76
Zn1xMn2xMgl 4.66 0.50 60.0 48.4 262.0 5.81
Zn1xMn2xMg2 4.45 0.53 5.5 74.8 260.0 5.20
Zn2xMn0xMgO0 4.50 0.55 57.0 225 211.0 6.30
Zn2xMn0xMgl 4.30 0.50 62.0 25.9 276.5 6.81
Zn2xMn0xMg2 4.59 0.50 55.0 16.5 250.0 5.25
Zn2xMn1xMg0 4.99 0.53 53.5 28.7 2355 5.76
Zn2xMn1xMgl 4.56 0.53 62.0 32.3 346.5 6.39
Zn2xMn1xMg2 4.49 0.47 57.0 56.2 4235 6.90
Zn2xMn2xMg0 4.56 0.49 51.5 55.0 203.0 7.20
Zn2xMn2xMgl 3.90 0.51 67.0 54.4 391.0 6.92
Zn2xMn2xMg2 4.45 0.47 62.5 65.0 407.0 7.30

(17) g s 345 03049 50-120  25-100  50-200 5-12

Optimum range
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Table 5. The interaction effect of zinc and manganese sulfate foliar spray on the mean of
‘Jahrom Local’ orange fruit vitamin C concentration (mg 100 m I fruit juice) (1998-

1999).

Treatment Lo MnO Mnl Mn2 Mean ,<ilis
Zn0 98.2¢c 100.5bc 105.0a 101.2A
Znl 100.5bc 101.5abc 101.3abe 101.1A
Zn2 100.8abc 105.5a 100.7ab 102.3A

Mean Sl 99.8A 102.5A 102.3A

t Means in each row and column with the same letters are not significantly different at 5%
level using DMRT.
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Table 6. The interaction effect of zinc and manganese sulfate foliar spray on mean of ‘Jahrom
Local’ orange fruit total soluble solids (TSS) (g 100 mI™ fruit juice) (1998-1999).

Treatment Lo Mn0 Mnl Mn2 Mean Sl
Zn0 14.55abcd’ 13.78d 14.95ab 14.43A
Znl 13.90cd 14.70abc 15.17a 14.59A
Zn2 14.60abc 14.20bcd 15.27a 14.69A
Mean &' 14.35B 14.23B 15.13A

+ Means in each row and column with the same letters are not significantly different at 5%
level using DMRT.

11 In this row the means with the same letters are not significantly different at 1% level using
DMRT.
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Fig. 1. The effect of manganese sulfate foliar spray on the mean of ‘Jahrom Local’ orange
fruit total soluble solids (TSS) (1998-1999).
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Fig. 2. The effect of zinc sulfate foliar spray on the means of ‘Jahrom Local’ orange fruit
yield in two consecutive years (1998-1999).
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Fig. 3. The effect of manganese sulfate foliar spray on the means of ‘Jahrom Local’ orange
fruit yield in two consecutive years (1998-1999).
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Fig. 4. The effect of magnesium sulfate foliar spray on the means of ‘Jahrom Local’ orange
fruit yield in two consecutive years (1998-1999).
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Table 7. The interaction effects of zinc and magnesium sulfate foliar spray on the means of
“Jahrom Local’ orange fruit yield in two consecutive years (kg tree™) (1998-1999).

Slas Mg0 Mgl Mg2 oSl
Treatment Mean
Zno 61.4¢" 70.0cd 65.4de 65.6B
Zn1l 71.6¢cd 85.1a 79.1ab 78.6A
Zn?2 83.4a 76.1bc 78.7ab 79.6A
Mean Silw'l 72.1B 77.1A 77.4A

+ Means in each row and column with the same letters are not significantly different
at 5% level using DMRT.

1 In these row and column the means with the same letters are not significantly
different at 1% level using DMRT.
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Table 8. The interaction effects of zinc and manganese sulfate foliar spray on the means of
“Jahrom Local’ orange fruit yield in two consecutive years (kg tree™) (1998-1999).

Slass MnO Mnl Mn2 Mean &L’
Treatment
Zn0 53.3¢" 69.9d 73.3cd 65.6B
Zn1l 71.9cd 81.7ab 82.2ab 78.6A
Zn 2 74.3cd 77.1bc 87.2a 79.6A
Mean Sila’’ 66.4C 76.2B 80.9A

+ Means in each row and column with the same letters are not significantly different
at 5% level using DMRT.
F1 In this row and column the means with the same letters are not significantly
different at 1% level using DMRT.
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Table 9. The interaction effect of zinc, manganese and magnesium sulfate foliar spray on the
means of ‘Jahrom Local’ orange fruit yield in two consecutive years (kg tree™)
(1998-1999).

Treatment las Jsmns (Sl ol s o5 S
Means of yield
Zn1xMn2xMgl 97.50" A
Zn2xMn2xMg1 90.17 AB
Zn2xMn2xMg0 86.83 ABC
Zn2xMn1xMg0 86.67 ABC
Zn0xMn1xMg0 85.67 BCD
Zn2xMn2xMg2 84.50 BCDE
Zn2xMn0xMg2 84.00 BCDE
Zn1xMn1xMgO0 83.67 BCDE
Zn1xMnlxMgl 82.33 BCDE
Zn1xMn2xMg2 82.17 BCDEF
Zn1xMn1xMg2 79.00 CDEF
Zn2xMn0xMg0 78.00 CDEF
Zn2xMn1xMgl 77.17 CDEF
Zn1xMn0xMg2 76.17 CDEF
Zn1xMn0xMg1l 75.33 CDEFG
Zn0xMn2xMg0 74.00 DEFG
Zn0xMn1xMg2 73.17 EFG
Zn0xMn2xMg1l 68.70 FGH
Zn2xMn1xMg2 68.50 FGH
Zn0xMnl1lxMgl 67.83 FGH
Zn1xMn2xMg0 67.00 FGH
Zn1xMn0xMg0 64.00 GHI
Zn0xMn0xMg2 63.67 GHI
Zn2xMn0xMg1l 60.83 HI
Zn0xMn2xMg2 59.33 HI
Zn0xMn0xMg1 55.33 I
Zn0xMn0xMg0 40.67 J
T Means with the same letters in this column are not significantly different at 1% level
using DMRT.
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