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ABSTRACT 
 
The present study was carried out during 1996 and 1997 seasons in a private 

orchard at Badaway near El-Mansoura. The aim of this study was to investigate the 
effects of sulphur application on growth, yield, fruit quality and nutrient status of Hindi 
cultivar (Musa cavendishii L.) growing in loamy soil. 

Addition of sulphur to normal fertilizers (NPK) significantly increased the length 
and girth of peseudostem and the height of the sucker. In the same time, sulphur 
treatments greatly improved yield and fruit quality. The best effective treatment was 
soil application of sulphur at a rate of 150 g/plant. Such practice increased bunch 
weight, number of hands and fingers. While, it decreased finger angulation. Sulphur 
also increased finger size, length & diameter and pulp weight. The leaf N and P 
content were significantly increased with increasing the rate of applied sulphur during 
the two seasons. But, K leaf content tended to decrease. 

The obtained results proved that soil application of sulphur to Hindi banana 
plants was very useful for improving the soil physical characteristics and increased 
the nutrient availability. Also, sulphur application at 150 g/plant increased banana 
bunch weight by about 90.8% over the untreated plants as a means of the two 
seasons. 

INTRODUCTION 
Sulphur is a major element needed in relatively large amounts for 

optimal plant growth and important metabolic functions. It was used for many 
years in  reclamation and improvement of sodic soils (Stomberg and Tisdale, 
1979). Moreover, sulphur after oxidized by soil micro-organisms to sulphuric 
acid, which in turn lowers soil pH and improves the availability of most soil 
nutrients (Hassan and Olsen, 1966). 

Many investigators reported the importance of sulphur in improving the 
productivity of plants (Cummings et al., 1981; Peterson et al., 1987; Abo-Rady 
et al., 1988, Hening et al., 1991 and Kassem et al., 1995). 

The present study was carried out to clarify the effects of sulphur on 
growth, yield, fruit quality and nutrient status of Hindi bananas. 

 

MATERIALS AND METHODS 
 
This work was performed on Hindi cultivar (Musa cavendishii L.) 

growing in loamy soil in private orchard at Badaway near El-Mansoura, 
Dakahlia Governorate. The plants spaced at 2.5 x 2.5 meters apart, and 
received the normal cultivar practices recommended by the Hort. Res. Inst. 
for banana plantation in Egypt. 

For this study, 36 plants free from diseases, uniform in growth and in 
good physiological conditions as possible were selected at random. Each 
treatment was represented by 9 plants distributed in three bloks in complete 
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randomized design, three plants of each block received one of the following 
treatments:- 

1. Control (untreated plants). 
2. 50 g sulphur / plant / year. 
3. 100 g sulphur / plant / year. 
4. 150 g sulphur / plant / year. 
Sulphur was added to the soil in May at the three levels mentioned. 
At harvest time, length and circumferences of pseudostem at 20 cm 

was measured. The height of suckers was also recorded for each treatment. 
Bunch weight, number of hands and fingers / hand, finger weight, length, 
diameter, volume, angulation  and pulp & peel weight were examined. 

 

Chemical leaf analysis: 
Leaf samples were taken from the third upper leaf in the descending 

leaves from the top of the plant after bunch shooting as recommended by 
Hewit (1955), and adapted by Abou-Aziz et al. (1987a). 

Hundred grams of fresh weight were oven dried at 70C until constant 
weight, it was ground for estimation of macro-nutrients (NPK) according to 
A.O.A.C. (1960). Elements were calculated as a percentage of dry matter. 

Chemical soil analysis was carried out before the application of 
fertilizers as shown in Table (1). 

Data were statistically analyzed according to Snedecor and Cochran 
(1967). 

 

Table 1. Soil chemical analysis. 
Anions 

(mg/1 kg soil) 

Cations 

mg/1 kg soil) 
EC mmhos/ 

cm/ 25 C 
pH 

HCO3 Cl SO4 Ca Mg Na N P K 

0.60 0.80 0.60 0.80 0.60 0.50 0.40 0.50 0.30 0.47 7.9 
* Estimated in 1 : 5 soil extract. 

 

RESULTS AND DISCUSSION 
 

1. Vegetative growth: 
Data in Table (2) indicated that all soil applications of sulphur 

significantly increased the height and girth of pseudostem and the height of 
the sucker than the control during the two seasons. Moreover, application of  
sulphur at 150 g/plant had the highest values in this respect followed with 100 
and 50 g sulphur / plant. While, the untreated plants gave the lowest values in 
vegetative growth. The highest concentration of sulphur gave the best results 
in this respect. 

The obtained results are in line with those obtained by Turner and 
Barkus, 1983; Abd El-Kader (1990), Abou-Aziz et al. (1993) and Pertin and 
Das (1998). 
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Table 2. Effect of sulphur on length, and girth of plant and sucker of 

Hindi cultivar. 
Sulpher 

(g / 

plant) 

Pseudostem length 

(cm) 

Pseudostem girth 

(cm) 

Sucker length 

(cm) 

1996 1997 Mean 1996 1997 Mean 1996 1997 Mean 

O 
50 

100 
150 

170.0 
195.0 
203.6 
208.0 

118.3 
198.3 
208.3 
213.3 

144.2 
196.7 
205.8 
213.5 

69.6 
73.3 
79.6 
83.3 

73.3 
76.7 
80.0 
90.0 

71.2 
75.0 
79.5 
86.7 

85.0 
95.8 

135.0 
145.0 

86.7 
93.5 

135.0 
148.3 

85.9 
94.8 

135.0 
146.7 

LSD at 5% 9.2 7.5 -- 5.0 8.2 -- 8.3 13.8 -- 
 

2. Yield and fruit quality: 

a. Yield: 
The results in Table (3) revealed that the sulphur soil applications had 

significant increasing effect on bunch weight and fruit quality in the two 
seasons as compared with the control. Moreover, sulphur application at 150 
g/plant gave the highest yield compared with the other treatments and the 
control. This is not strange, because this treatment increased bunch weight, 
number of hands and number of fingers per hand. Furthermore, the 
application of sulphur at 150 g/plant increased the bunch weight by 90.8% 
over the control as the mean of the two seasons of study. 

These results are in harmony with those obtained by Turner (1980), 
Abd El-Kader et al. (1990) and Abou Aziz et al. (1993). 

 

b. Fruit quality: 
From Table (4), it is clear that soil applications of sulphur decreased the 

angulation ratio during the two seasons of the study. The decrease was 
matching with the applied rate / plant. The highest rate of sulphur gave the 
lowest angulation ratio. 

Table (4) also indicated that soil application of sulphur had significant 
increasing effect on finger size, length and diameter in the two seasons. 
Moreover, the highest concentration of sulphur applied gave the highest 
increase in this respect. 

The obtained results are in line with those obtained by Twyford (1967) 
and Abou Aziz et al. (1993). 

Comparing the effect of sulphur application on pulp and peel weight, 
results in Table (5) show significant increase compared with the untreated 
plants. The increase was matching with the concentration of sulphur fertilizer, 
i.e. the highest concentration gave the highest values of pulp and peel weight. 
In addition, all sulphur treatments gave no clear effect on pulp / peel ratio 
during the two seasons of study. 

 

Table 5. Effect of sulphur on pulp, peel weight and pulp / peel ratio 
Sulpher 

(g / plant) 

Pulp weigt  (g) Peel weight (g) Pulp / peel ratio 

1996 1997 Mean 1996 1997 Mean 1996 1997 Mean 

O 
50 

100 
150 

36.7 
42.0 
43.7 
48.0 

37.3 
41.0 
45.7 
45.1 

37.0 
41.5 
44.7 
46.6 

36.3 
43.0 
40.7 
43.0 

38.3 
39.7 
40.3 
46.3 

37.3 
41.4 
40.5 
44.7 

1.1 
1.1 
1.1 
1.1 

1.0 
1.0 
1.1 
1.1 

1.05 
1.05 
1.1 
1.1 
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LSD at 5% 3.6 4.4 -- 5.1 3.8 -- NS NS -- 
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 The obtained data are in line with those reported by Abd El-Kader (1990) and 
Abou Aziz et al. (1993). 

 

3. Leaf mineral content: 
  From Table (6), data indicated that N and P content in the leaves were 

significantly increased by the sulphur soil application as compared with 
control. While, it could be observed that leaf K content decreased with sulphur 
treatments compared with control as a mean of two seasons. 

These data are in agreement with those found by Hasan et al. (2000). 
They reported that K tended to decline after shooting stage. 

The observed higher N and P contents by the application of such 
fertilizer may be due to its effect on decreasing the soil pH value and then 
increased the nutrient availability in the soil. These data are in line with the 
findings of Moreau and Robin (1972), Turner (1980), Abd El-Kader et al. 
(1990) as well as Abou Aziz et al. (1993). 

 

Table 6. Effect of sulphur on NPK content of Hindi cultivar leaves. 
Sulpher 

(g/ plant) 
Nitrogen (%) Phosphorus (%) Potassium (%) 

1996 1997 Mean 1996 1997 Mean 1996 1997 Mean 

0 
50 

100 
150 

1.8 
2.1 
2.1 
2.3 

1.8 
2.0 
2.2 
2.4 

1.80 
2.05 
2.10 
2.40 

0.21 
0.24 
0.32 
0.36 

0.20 
0.23 
0.32 
0.37 

0.21 
0.24 
0.32 
0.37 

2.83 
3.13 
3.66 
4.03 

2.65 
3.25 
2.83 
4.00 

2.75 
3.19 
3.25 
4.02 

LSD at 5% 0.2 0.1 -- 0.03 0.02 -- 0.20 0.10 -- 

 
In conclusion, it is evident from the obtained results that soil application 

of sulphur to Hindi banana plants greatly improved vegetative growth, yield 
and fruit quality. These effects might be due to the effect of sulphur on 
decreasing the soil pH value and the resultant increase in nutrient availability. 
So, it could be recommended to use sulphur in Egyptian banana cultivation. 
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اأأتا تأأير ا تستيأأا ر ت ااأأب يتسعيا أأن و أأب تس اأأم تسلاأأاا متسا  أأم  م أأ تن تسر

 س امز تسه را
 أ ار يعر  يتم تسر ن
 عهر ي مث تسييتت نا -قيم تس تعهة تلإيتمتئ ة 

 
ب زر تت ذص  تت ذبة بيتت ذبتتة ا ذ ر تتزذذ1997،ذذ1996أجريتتهذهتتلدذاسةرااتت ذ تت   ذ

 تتي ذس ة تترذاس بريتتهذ متت ذاسة تت ذ لستتبذبفتتةرذ  رأتت ذاتتافيرذار تت أ ذا رذ0اس ة تت ر 
ذاسص ر ذ اس ب  لذ ج ة ذاسف  رذ  با  ذا  راقذ نذاس ة  ترذاسذلاييت ذ نذ،ذأت ذ،ذبت  

ذ0سم  زنذاسفةة ذابهذظر غذاسارب ذاسط يي 
ذ- قةذةاجذ نذاسةراا ذ  يم :

جم/ةب هذإس ذبتة  ذزيت ة ذذ150،ذذ100،ذذ50ا ر ي ذسم بريهذبةاب ذذأةهذار  أ ذ-1
ذ0ط لذ ا بذاسا قذ  لسبذإراف عذاسصمف هذ  ة ي ذأ 

اس بريهذاس   أ ذةاجذ ةف ذابانذ بيرذأ ذاس ب ت لذ ا تف فذأت ذ زنذذج يعذ  ةلاهذ-2
اسا ب طهذ  زنذ  ةةذا   بعذب س رذذ  لسبذ ف هذاسف  رذ ص   ذإ  أ ذاس بريتهذ

ة  ذجم/ةب هذبي ذأةهذإس ذزي ة ذ زنذ  ةةذاس ف رذ  لسبذا   بعذ،ذبيذ150ب  ةلذ
ذ  ت ذأنذهتلدذاس    مت ذأي ت ذأةهذإست ذ0أةهذهلدذاس    م ذإست ذةصتاذاسا تميعذسع تبع

ذ0زي ة ذ لذ نذبجمذ ط لذ ا بذا   بعذ  لسبذزي ة ذ زنذاسمبذ اسصشر 
ي ة ذ  ة ي ذأ ذ با  ذا  راقذ نذاسةيار جينذ اسف اف رذبزي ة ذةاب ذس بظذ ج ةذزذ-3

نذبية ت ذ ت نذاس بات  ذ تذ0 ص رة ذب س ةار لذاس بريهذاس ااصةمذص لذ  ا  ذاسةراا 
ذ0اسب ا اي مذي يلذإس ذاسةصا

  ت ذاتبيذيا تنذأنذار ت أ ذا ر تي ذس ة ترذاس بريتهذإست ذةب ات هذاس ت زذاسفةتة ذ
ا تتت نذ ذيتتتة ذجتتتةافذأتتت ذاباتتتينذاسصتتت ااذاسطبي يتتت ذسماربتتت ذ  تتت بي ذاس ة  تتترذاسذلاييتتت ذ

 تنذاسةب ات هذاسذيترذذ%90.8ببت اس ذهلاذب ر  أ ذإس ذزي ة ذ زنذاسا ب طهذذ0سلإ ا  ا
ذ0    م ذ  ا اطذس  ا  ذاسةراا 
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Table 3. Effect of sulphur on yield, number of hands, and number and 

weight of finger of banana Hindi cultivar. 

Sulphur 

(g/plant) 

No. of hands / 

bunch 

No. of fingers / 

hand 

Finger weight 

(gm) 

Bunch weight 

(kg) 

1996 1997 Mean 1996 1997 Mean 1996 1997 Mean 1996 1997 Mean 

O (Control) 
50 

100 
150 

8.7 
9.3 
9.3 
9.7 

5.7 
8.7 
9.3 
9.7 

7.2 
9.0 
9.3 
9.7 

19.0 
20.3 
21.7 
23.3 

20.0 
21.0 
21.0 
23.0 

19.5 
20.7 
21.4 
23.2 

71.4 
85.0 
98.3 

101.7 

72.3 
83.3 
95.0 

103.3 

72.0 
84.2 
96.7 

102.5 

11.9 
16.1 
19.8 
22.9 

12.1 
15.2 
19.0 
22.9 

12.0 
15.7 
19.4 
22.9 

LSD at 5% 1.0 1.0 -- 2.2 2.1 -- 4.2 4.1 -- 2.4 2.3 -- 

 

Table 4. Effect of sulphur on angulation, size, length and diameter of 

fingers of banana Hindi cultivar. 

Sulphur 

(g/plant) 

Angulation 
Size 

(ml) 

Length 

(cm) 

Diameter 

(cm) 

1996 1997 Mean 1996 1997 Mean 1996 1997 Mean 1996 1997 Mean 

O (Control) 
50 

100 
150 

14.7 
12.7 
12.0 
11.0 

16.0 
14.0 
13.0 
12.7 

15.4 
13.4 
12.5 
11.9 

75.7 
86.7 
98.3 

101.3 

76.7 
86.7 
95.0 

103.3 

76.2 
86.7 
96.7 

102.3 

17.0 
19.3 
20.3 
21.0 

18.0 
19.3 
20.0 
21.3 

17.5 
19.3 
20.2 
21.3 

2.8 
2.9 
2.8 
3.3 

2.7 
2.8 
3.1 
3.2 

2.8 
2.9 
3.0 
3.3 

LSD at 5% 2.1 1.8 -- 2.5 5.9 -- 1.9 2.29  0.4 0.2 -- 

 
 


