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DIAGNOSTIC DEFICIENCY SYMPTOMS IN DIALIUM GUINEENSE (WILLD)SEEDEINGS. 

R. E. Orhue 

Abstract 
A pot-experiment was conducted in a greenhouse at the experimental farm of the 
University of Benin, Benin City, Nigeria to evaluate the influence of 
macronutrient deficiencies on growth, development and dry matter accumulation 
of Dialium Guineense Seedlings. The results indicate that the deficiency of each 
macronutrient element led to reduced height, collar girth, leaf area, number of 
leaves and nodes, root dry weight, leaf dry weight, stem dry weight and total dry 
weight. Calcium deficient plants had the most retarded growth, development and 
dry matter accumulation. Plants given complete nutrients had a normal 
development in all the parameters mentioned above. The deficiency of each 
macronutrient element brought about pronounced specific symptoms on the 
foliage of the seedlings. The calcium-deficient nutrient was unable to cause a 
distinct coloration in the foliage of the seedlings. 

Introduction 

Dialium guineense (Willd) is an important legume widely distributed in the tropics. The fruits are 

consumed raw, and are highly utilized in the manufacture of alcoholic beverages; and the wood is a good source of 

charcoal (Okafor, 1975). 

It is known that in higher plants, the deficiency of most essential nutrient elements causes visual symptoms 

which are valuable indicators of nutritional disorders (Awodola, 1993). At present, such information on Dialium 

guineense is not available. Therefore, the diagnostic deficiency symptoms of macronutrinents such as nitrogen, 

phosphorus, potassium, calcium, magnesium and sulphur in Dialium guineense seedlings were investigated and are 

herein reported. 

Materials And Methods 

A pot-experiment was conducted in the experimental farm of the University of Benin, Benin City (6-7°N), 

Nigeria. The experiment was laid out in a complete randomized design with four replicates. The treatments used 

include complete nutrient solution, complete nutrient potassium calcium, magnesium and sulphur (Table I), and a 

basal micronutrient solution made of 0.54ppm B, 0.54ppm Mn, 0.065ppm Zn, 0.064ppm Cu, 5ppm Fe (as Fe 

EDTA). 0.048ppm mo and O.OI2ppm Co was added to each solution. Distilled water was used in the preparation of 

the solutions. 

River sand was thoroughly washed with acid, and a uniform weight of 5kgm of the washed sand was filled 

into each polythene pot. Seeds were extracted from mature pods, and dormancy due to hardseediness was manually 

broken by scarifying with the aid of sand paper at the broad end of the seed (Aghatise and Egharevba, 1994). Seeds 

were pre-germinated in germination boxes for two weeks before transplanting three uniform-sized seedlings into 

each polythene pot. Nutrient solution was applied at the rate of 150ml per polythene pot three times a week. The 

seedlings were watered regularly with distilled water and left to grow at the floor of a Gmelina arborea plantation. 

Munsel leaf colour chart (Anon., 1952) was used in comparing the foliage colour of the seedlings. 

Growth parameters estimated at the end of 20 weeks include plant height, collar area, and number of leaves, 

nodes and nodules. Each component of the seedlings (leaf, stem, root) was oven-dried at 720C for 48 hours and the 

dry weight was recorded. The data were subjected to analysis of variance. The standard error at 5% level of 

probability for mean effect was calculated. 
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Adapted from Awodola (1993) 

Results And Discussion 

In plant height, and number of nodes and leaves, the complete-nutrient seedlings were significantly (P = 

0.5) better than the incomplete-nutrient seedlings. In the case of leaf area, the complete- nutrient seedlings were not 

significantly better than phosphorus-, potassium- and sulphur-deficient seedlings whereas in the case of collar girth, 

the complete-nutrient and sulphur-defficient seedlings were significantly better than the other treatments 

(Table 2). Nitrogen-, phosphorus-, potassium-, magnesium- and sulphur-deficient seedlings were 

significantly better than calcium-deficient seedlings in number of leaves. (Table 2). Generally, a lack of calcium 

brought about limited growth and development throughout the period of the experiment. Similar results were 

obtained by Awodola (1993). 

The seedlings showed neither branching nor nodule formation under the complete-nutrient and 

macronutrient deficient regimes throughout the period of the experiment. This is similar to the finding of Brewbaker 

(1986) who listed Dialium guineense among economically important legumes in which nodulation had not been 

reported. 

The seedlings grown in complete-nutrient solution had a normal appearance. The leaves were normal 

(5GY5/6) and minimal defoliation was exhibited throughout the period of the experiment. 

The nitrogen-deficient seedlings produced leaves that were pale green (5GY7/8) with a yellowish tinge 

(5YR8/4), and later the entire leaves became distinctly yellow. The chlorotic deficiency symptoms appeared first on 

the leaves at the base of the plants. The deficiency later caused a reduction in the size of the new leaves, 

accompanied by rapid defoliation. All these symptoms became pronounced four weeks after treatment with the 

nutrient solution. 

The symptoms of phosphorus deficiency were pronounced on the leaves as from weeks after treatment, 

beginning with the older leaves. The leaf blades tilted up and chlorosis began at the tip (5GY7/8) until the entire 

leaves, especially the older ones, became affected. There was also a marked reduction in the size of the leaves, 

followed by defoliation. Potassium deficiency was exhibited by 
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irregular pale yellow (5GY6/8) mottling around the edges of the leaflets particularly in the lower leaves. 

The chlorotic spots merged to form a continuous yellow border around the tips and along the sides of the leaves. The 

necrotic and chlorotic areas were followed with a downward cupping of the edge of the leaf,  giving the leaflets a 

ragged appearance. 

The deficiency of calcium was shown by the appearance of stunted growth; there was no visual 

colouration. The lack of visual colouration made it impossible to compare the deficiency symptom with those 

of other nutrients. There was also a significant reduction in the size of the leaves. Magnesium deficiency 

symptoms started with the older lower leaves. There was interveinal chlorosis (5GY6/8) characterised by a 

yellowish red colour. (7.5YR6/6) with a burning tip. Smaller-sized leaves were also produced. 

In the case of sulphur-deficient seedlings, a yellowish colouration of young leaves (5GY6/6) was 

observed. This symptom began at the tip of the leaves. The stem became slender and taller than in other 

nutrient-deficient seedlings. 

Generally the deficiency of nitrogen, phosphorus, potassium and magnesium exhibited uniform 

chlorosis in lower leaves whereas the deficiency of sulphur and calcium was manifested in the youngest ; leaves 

and terminal potions. This result confirms earlier reports of Awodola (1993) on parkia biglobosa, Nwoboshi et a\ 

(1987) on Terminalia superba, Nwoboshi (1975) on Tectona grtmdis and Nwoboshi (1978) on Gmelina arborea. 

These reports attributed the manifestation of these symptoms to the relative mobility of nitrogen, phosphorus, 

potassium and magnesium within the plant and to the fact that nutrients such as sulphur and calcium are 

structural components of plant tissues and are not mobile, and their deficiency symptoms are exhibited in 

younger leaves. ' 

In the case of root dry weight, complete and nitrogen-deficient nutrient seedlings were not 

significantly (P = 0.05) different from each other, but performed significantly better than phosphorus-, 

potassium-, calcium-, magnesium-and sulphur-deficient seedlings. The leaf dry weights in complete- 

nutrients, phosphorus-and magnesium-deficient seedlings were significantly better than in others. This shows 

that the deficiency of each element significantly reduced the weight of the seedlings. (Table 3). 

The results generally indicate that the deficiency of these elements in Dialium was associated with 

abnormal growth and development, especially that of the leaves. 

 

Figures with the same letter in the column are not significantly different from one another at 5% 

level of probability. 
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Table 2: Effect of macronutrient deficiency on height, collar girth, leaf area, and number of nodes, ] nodules 

branches and leaves of Dialium guineense seedlings. ; 

Treatment 

Solution 

Plant 

Height 

(cm) 

Collar 

Girth 

(cm) 

Leaf area 

(cm2) 
Number of 

nodes 

Number of 

leaves 

Number of 

nodules 

 --------------  
Number of 

branches 

Complete 13.85a 0.85a 14.17a 10.56a 11a Nil Nil 

-N 8.20c 0.78b 10.67b 6.50b 7b Nil Nil 

-P 6.10c 0.76b 13.00a 6.00b 7b Nil Nil 
-K 8.22c 0.76b 13.00a 4.00c 7b Nil Nit 

-Ca 5.00d 0.71b 5.42c 3.00c 4c Nil Nil 

-Mg 6.15c 0.74b 10.58b 4.00c 8b Nil Nil 

-S 10.26b 0.81a 13.44a 8.00b 7b Nil Nil 
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Figures with the same letter in the column are not significantly different from one another at 5% 

level of probability. 
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Table 3: Effect of macronutrient deficiency on root, leaf, stem and total dry weight of Dialium guineense 
seedlings. 

Treatment Solution 

Root dry weight (g) Leaf dry weight (g) Stem dry weight (g) Total dry weight (g) 

Complete 0.13a 0.26a 0.21a 0.78a 
-N 0.28a 0.20c 0.17b 0.65b 

-P 0.21b 0.23a 0.12c 0.56c 
-K 0.20b 0.20c 0.1 lc 0.5 Id 

-Ca 0.09c 0.06d 0.07d 0.22e 
 ______ -Mg 0.17b 0.26a 0.13c 0.56c 

-S 0.19b 0.22b 0.14c 0.55c 

 


