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ABSTRACT 
This study was conducted to investigate the effect of nitrogen and iron elements on increasing the quantity and 

quality of the 6-old-years sweet lime trees budded on Mexican lime rootstock in Jahrom. The experiment was 

performed as factorial arrangement in the randomized complete blocks design with 9 treatments and three replications 

and each replicate having one sweet lime tree. The foliar application of urea and iron sulfate was done at 

concentrations of 0, 3 and 5 g/l, alone and their combined treatments, before flower induction of the trees, in October. 

Based on the results, different amounts of urea and its interaction with iron sulfate, had significant effect on all 

quantitative and qualitative traits of sweet lime fruit at p<0.05. Iron sulfate had significant effect (p<0.05) on pH, 

total acid, vitamin C, fruit weight, yield. The highest yield of single tree (203 kg), juice percentage (45.4) and vitamin 

C (44.26 mg/100 ml fruit juice) were obtained from the combined treatment of nitrogen 5 g/l and iron 3 g/l 

concentration.  
 

Keywords: Citrus, total acid, tree yield, vitamin C. 
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Table 1. Analysis of variance in relation to the effect of different amounts of urea and iron sulfate on quantitative and 

qualitative attributes of sweet lime fruit. 
Source of 
variation 

df 
Mean of squares 

pH TSS TA Vitamin C Average fruit weight Fruit juice percent Firmness Single tree yield 
Replication 2 0.001ns 0.804ns 0.50ns 2.7ns 35.2ns 0.2ns 0.01ns 26.9ns 

Nitrogen (N) 2 0.185** 1.087** 2.10* 327.1** 1091.2** 131.3** 11.22** 4821.8** 

Iron (Fe) 2 0.213** 0.210ns 7.12** 38.7** 317.6** 1.0ns 0.04ns 938.9** 

N × Fe 4 0.064* 3.570** 32.71** 70.5** 1419.9** 31.8** 0.17* 1560.1** 

Error 16 0.017 0.109 0.47 1.0 31.8 1.8 0.04 150.0 
C.V%  2.2 3.6 4.2 2.4 4.2 3.3 3.1 7.0 

ns :** � * ��( =1( w%*��+( �-89 �"� �<I�  *��+( � ]�	�Y" GH. �� �"� �<I�5  �1 �P��.  
ns, *, **: Non-significantly difference and significantly difference at p≤0.05 and p≤0.01, respectively. 
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Figure 1. Mean comparison effect of urea on pH (A), TSS (B), total acid (C) and vitamin C (D), fruit weight (E), fruit 

juice percent (F), peel firmness (G) and yield of sweet lime (H). 
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�<I� `R�:" ]���) 4
"� �$�
 �1 �"�2.(  

  
 ]���2 . /%@9�%� =�6�V� *�+,-. � )��" X1�V�� �&" /6�%
-	%, )-%� �+%5 � �	5 *�+P �1 /$0.  

Table 2. Mean comparison interaction effect of urea and iron sulfate on the quantitative and qualitative attributes of 

sweet lime fruit. 

N × Fe pH 
TSS  

(%) 

TA  

(g/100 ml) 
Vitamin C 

(mg/100 ml) 
Average fruit weight  

(g) 

Fruit juice 

(%) 

Firmness 

(kg/cm2) 
Single tree yield  

(kg) 

N0 
Fe0 5.82 bc 8.40 de 0.13 f 39.60 d 131 cd 39.0 c 7.37 b 175b c 
Fe3 5.60 cd 10.00 b 0.16cd 37.93 d 113 e 32.6 e 7.98 a 138d e 
Fe5 5.52 d 10.62 a 0.20 a 35.37 e 123 d 35.7 d 7.48 b 135 e 

N3 
Fe0 6.07 a 10.35 ab 0.18 b 47.15 b 127 cd 43.6 ab 5.72 c 210 a 
Fe3 5.50 d 8.30 e 0.17 bc 45.17 c 158 b 42.4 b 5.62 c 159 cd 

Fe5 5.84 b 8.90 cd 0.13 f 55.77 a 124 d 42.3 b 5.77 c 195 ab 

N5 
Fe0 5.97 ab 9.10 c 0.14 e 35.48 e 126 cd 39.0 c 5.67 c 176 bc 

Fe3 5.85 ab 9.10 c 0.17 bc 44.26 c 134 c 45.4 a 5.53 c 203 a 
Fe5 5.98 ab 8.80 cde 0.15 de 43.48 c 172 a 41.5 b 5.77 c 194 ab 

 ]�	�Y" GH. �� �9�"� �9��#6 `��Y =5 �6�$ /%@9�%� 
-�. �$ ��5 �P�� .�9�"�9 ��"� �<I� *��+(  
†Means in each column with same letter are not significantly difference at 5 probability level.  
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Figure 2. Mean comparison effect of iron sulfate on pH (A), total acid (B) and vitamin C (C), fruit weight (D) and 

yield of sweet lime (E). 
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