
 
ISSN (Print): 2476-8316  

ISSN (Online): 2635-3490  
Dutse Journal of Pure and Applied Sciences (DUJOPAS), Vol. 6 No. 4 December 2020 
 

*Author for Correspondence 

Yakubu, M. et al,  DUJOPAS 6 (4): 37-46, 2020                                                                                                                                     37 
 

Evaluation of the effects of Date  
palm waste Compost on Growth  

and Physiology of Date palm  
(Phoenix dactylifera L.) seedlings 

 

*1,2Yakubu, M., 2Hayatu, M., 3Ubara U.E., 3Erumwenbibi A.I,  
1Hamza A.M., 4Shehu, A.S., 5Ibrahim, Z. 

 
1Nigerian Institute for Oil Palm Research,  

Date Palm Substation,  
PMB 13. Dutse Jigawa State, Nigeria 

 
2Department of Plant Biology,  

Bayero University Kano,  
PMB 3011, Kano State Nigeria 

 
3Plant Physiology Division  

Nigerian Institute for Oil Palm Research  
PMB 1030 Benin, Edo State Nigeria 

 
4 Department of Biological Science,  

Bayero University Kano  
PMB 3011, Kano State Nigeria 

 
5Department of Biological Science  

Sule Lamido University  
PMB 048 Kafin Hausa Jigawa State Nigeria 

 
Email: maawee05@gmail.com 

 

 

Abstract 
Phoenix dactylifera is a crop resilient to adverse climatic conditions predominating in hot arid 
regions of the Middle East and North Africa. The fruit contains numerous chemical components of 
high nutritional and medicinal values. The experiment was conducted at the Botanic garden of Bayero 
University Kano to evaluate the effects of date palm waste compost and NPK on physiology and 
growth of date palm seedlings. The experiment comprises nine treatments, three varieties (Deglet, 
Tirgal and Substation materials) of date palm with three replications arranged in completely 
randomized design (CRD) that includes two levels of NPK fertilizer (5g and 10g), two levels of 
compost manure (50g and 100g), four levels of their combination (5g NPK+50g Compost, 5g 
NPK+100g Compost, 10g NPK+50g Compost and 10g NPK+100g Compost) and the control. The 
study showed that there was significant increase in chlorophyll (105.96), photosynthetically active 
radiation (335.67), plant height (79.42), stem girth (21.81), number of leaves (14.37) and leaf area 
(595.01) after 180 days of application of NPK and compost manure at 10 and 100 grams respectively. 
Similarly, the interaction between the varieties and the treatments shows that Deglet at 10 and 100 
grams of combinations had significant response with respect to plant height and chlorophyll contents. 
However, substation material showed similar response on stem girth, number of leaves and leaf area. 
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Tirgal variety also had higher significant interaction on photosynthetically active radiation only. 
Conclusively, it was found from the study that compost only, at 100 grams enhances Date palm 
growth and physiology. Meanwhile, NPK only resulted in significant response with respect to stem 
girth and similar effects was observed on chlorophyll. However, combinations of NPK and compost 
manure may be needed to improve physiology and growth. It is recommended that these waste 
compost could replace chemical fertilizer with satisfactory results. 
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Introduction 
Date palm (Phoenix dactylifera. L) is a perennial long-living monocot plant of great socio-
economic importance especially in North Africa and the Middle East (Gray et al., 1997). It 
belongs to the Arecaceae (Palmae) family with the chromosome number 2𝑛=36 (Al-Ani et al., 
2010). Date palm is cultivated in arid zones for food, fibre, and shelter. It is probably the 
most ancient cultivated tree crop in the world (Zaid and de Wet, 2002). Date palm is a 
dioecious planthaving male and female reproductive organs in separate trees. 

Though Nigeria is not ranked among the major Date producing countries in the world, yet 
the crop strives in northern part of the country particularly regions above latitude 100N of 
the equator (Okolo et al., 2000). The crop is cultivated within the natural spontaneous groove 
and as homestead crop in most of the Sudan-Sahel region of Nigeria (particularly Jigawa 
state Aisueni, et al. 2009). 

The loss of nutrient through surface erosion and runoff has resulted in the use of fertilizer to 
supplement poor indigenous soil nutrient supply. Organic farming is one of the fastest 
growing sector of agriculture worldwide. The regulation of nutrient regime in organic 
farming is achieved through balanced crop rotations and application of organic fertilizers 
such as compost, green manure and animal wastes. In the date palm plantation, nutrients 
removed in the harvested crop are replaced by recycling crop residues such as empty fruit 
bunches (EFB). Composting is the most attractive on account of its environmental impacts 
and cost as well as its capacity for generating valuable products used for increasing soil 
fertility or as a growing medium in horticulture (Alkoik et al., 2011). However, composts are 
often proposed as alternate to commercial mineral fertilizer (Hamdan et al., 1998, Akanbi et 
al., 2007). Recycling of farm waste by converting to soil enriching product is useful in 
maintaining the structure and fertility of agricultural soil and at the same time leading to a 
cleaner environment (Berwick, 1990).Compost is considered as a key ingredient in organic 
farming for being full of nutrients required for the growth and development of plants. 
Compost is applied in numerous ways mainly in gardens, landscaping, horticulture and 
agriculture Alkoaik et al. (2011). Composting is the process of producing compost that is 
chemically and physically homogeneous, which is an important quality in the horticultural 
industry. In the process toxic chemicals such as pesticides or fertilizers are not added, 
instead, they are based on the development of biological diversity and the maintenance and 
replenishment of soil fertility. Safwat (2007).The systems are based on specific and precise 
standards of production which aim at achieving agro-ecosystems which are socially and 
ecologically sustainable (Gray et al., 1997). 
 

Material and Methods 
The experiment was carried out at the Botanic garden of the department of plant biology, 
Bayero university Kano (old campus) which lies on latitude 11o58N and longitude 8o30E 
with altitude of 44m above the sea level in the Sudan savanna ecological zone of Nigeria. 
Two improved varieties (Deglet and Substation material) of date palm were obtained from 
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the Nigerian institute for oil palm research (NIFOR) date palm substation, along Kiyawa 
road Dutse and the local variety (Tirgal) from Shuwarin market along Maiduguri 
expressway, Kiyawa LGA Jigawa state. 

Date palm waste (fronds, inflorescence, empty bunches, empty spathes, remains of stipes, 
stalks, spoiled fruits and seeds etc.)were chopped into smaller pieces of less than 5cm, 
weighed and packed in composting cells of the Substation. The composts were mixed with 
poultry manure at a ratio of 4:1 Alkoaik et al.(2015), turning and moistening of the heap was 
carried out weekly for the period of twelve weeks. The decomposed compost was then 
sieved in order to remove large and non-biodegradable materials using 2mm sieve 
Oviasogie et al. (2013) 

The experiment consists of nine treatments on three varieties of date palm with three 
replications (9x3x3) making a total of eighty-one (81)pots arranged in completely 
randomized design (CRD) 

Compost properties such as pH, moisture contents, nitrogen, phosphorus, potassium, 
magnesium, electric conductivity, carbon : nitrogen ratio of the compost manure was 
determined. The analysis was carried out in the Soil science laboratory of the department of 
soil science faculty of Agriculture, Bayero university. Following the standard procedure 
described by AOAC (1995) 

 

Physiological parameters 
The chlorophyll was measured using chlorophyll meter SPAD model Minolta 502 plus. The 
measurements of chlorophyll were taken by selecting well expanded and healthy green 
leaves from each pot and measured. The measurements were taken early in the morning at 
30, 60, 90, 120, 150 and 180 days after treatment. 

Photosynthetically active radiation was measured using Photosynthesis System Portable LI 
6400 Infrared Gas Analyzer (Li COR Bioscience Inc. NE USA).The measurement was carried 
out in the morning at (9:00am) when broadly expanded leaves were selected and measured 
at 30, 60, 90, 120, 150 and 180 days after treatment. 

 

Growth parameters 
The height of respective plant in each pot was determined using calibrated measuring tape 
from the ground level to the tip of the longest leaf and recorded in centimeter. The 
measurements were repeated three times and the average was recorded at 30, 60, 90, 120, 150 
and 180 days after treatment. 

The stem girth was taken using portable digital caliper in millimeter, and the average were 
recorded. The measurements were taken at 30, 60, 90, 120, 150 and 180 days after treatment. 

Number of leaves were obtained by direct counting of the green and healthy leaves on each 
pot and recorded.  The counting was done at 30, 60, 90, 120, 150 and 180 days after treatment 
application. 

The leaf area was measured using digital leaf area meter (L1-3100), repeated and the average 
means were recorded. The leaf area was taken at 30, 60, 90, 120, 150 and 180 days after 
treatment. 

Results and Discussion 
The analysis of Date palm waste compost indicated that the prepared compost is rich in 
major essential elements such as nitrogen, phosphorus, potassium, magnesium at higher 
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quantity which could be an indication of it’s potential to improve vegetative growth and 
physiological functions of date palm seedlings. This is in line with the findings of Gray et al. 
(1997) who stated that compost manure contains all the essential, micro and macro elements 
the plant requires to grow. Compost manure also play significant role in stabilizing soil 
structure and amendment to be favorable for plant generation. This also conforms to the 
findings of Mohamed et al. (2018) who stated that the application of Date palm waste 
compost at 30 t ha−1 increased significantly the principal soil properties (organic matter 
and water retention capacity) and decreased their electric conductivity TMECC (2002). 

The soil analysis indicates that the soil is sandy loam with a composition of sand, clay and 
silt. It also indicates that electric conductivity is higher and cation exchange capacity, 
exchangeable acidity and bases are moderate. The result show that; phosphorus, total 
nitrogen, organic matter and potassium are low and thus, need amendments as described by 
Mohamed et al. (2018). Also primary elements below standard ranges must be amended for 
efficient plant growth. 
 
The chlorophyll content of date palm was significantly enhanced by the application of 
combination of compost manure and NPK fertilizer at 10 and 100 grams respectively 
followed by 10 and 50 grams of the combinations. This is probably due to the high quantity 
of nitrogen in both treatments and magnesium in the compost which play significant role in 
chlorophyll production and protein synthesis as described in the findings of Uwumarongie-
Ilori et  al.(2012). Similar findings were reported by Rosenani et al. (2016) who reported on oil 
palm seedlings which improved the application of compost show similar growth pattern. 
 
 
Table 1: Effects of NPK and Compost manure on the Chlorophyll (µg/m2) of date palm 
seedlings 
Varieties 30 DAT 60 DAT 90 DAT 120 DAT 150 DAT 180 DAT 

Deglet 12.21a 24.19ab 42.73bc 64.24de 95.38g 112.13h 

SSM 14.82a 26.62ab 46.04d 63.21de 76.49ef 94.41g 

Tirgal 11.63a 23.72b 41.89c 61.41e 74.45f 93.44g 

Treatments       

Control 11.27a 17.07c 30.67de 44.07def 65.90fg 70.83h 

5N 14.22a 24.40d 36.20de 49.17ef 71.42h 88.78i 

10N 15.06b 29.57e 51.46ef 71.08h 85.47i 93.33j 

50C 12.03a 24.84d 41.34f 58.39g 71.07h 85.88a 

100C 15.12ab 27.93cd 44.24def 65.37fg 77.56h 90.67ij 

5N+50C 15.14ab 27.77cd 44.23def 74.54h 76.86gh 90.86ij 

5N+100C 17.72c 32.49de 45.02def 75.29h 79.53gh 95.47ij 

10N+50C 18.98c 38.12de 48.00ef 77.84h 81.48gh 97.44ij 

10N+100C 21.27d 45.08ef 57.94g 78.31gh 88.56gh 105.96k 

Means followed by the same letters in column (superscript) according to DMRT at 5% level of significance are 
not significantly different. DAT= Days After Treatment, SSM=Substation materials, N=NPK, C=Compost 
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The photosynthetic active radiation also showed a greater response at 10 and 100 grams of 
compost and NPK respectively, followed by 10 and 50 grams of the combinations. This 
could be due to the fact that the values obtained were within the normal spectral range of 
solar radiation (400-700) nanometers that photosynthetic organism are able to use in the 
process of photosynthesis. Also corresponded with the same obtained in chlorophyll as they 
are closely related in functions as stated by Uwumarongie-Ilori et al.(2012). 
 
 
Table 2: Effects of NPK and compost manure on the photosynthetically active radiation 
(µmol/m2/s) on Date Palm seedlings 
 
Varieties 30 DAT 60 DAT 90 DAT 120 DAT 150 DAT 180 DAT 

Deglet 26.00a 66.48ab 125.82d 187.07de 218.52ef 264.12g 

SSM 24.00a 52.22b 110.59c 180.74e 211.11f 268.41fg 

Tirgal 27.70a 65.37ab 120.41d 181.70de 225.29ef 264.89fg 

Treatments       

Control 21.33a 45.00cd 97.67g 160.33k 193.00jk 241.33c 

5N 23.67a 49.78e 107.44h 168.78k 200.00l 260.67m 

10N 30.22b 54.44e 112.22i 172.67ijk 200.00l 275.44m 

50C 33.33ab 55.22e 112.56i 179.78jk 218.44jkl 279.22m 

100C 36.67c 60.22f 119.22i 181.44jk 223.11jkl 284.56jkl 

5N+50C 30.56b 58.00e 120.44hi 183.33jk 239.33m 291.00jkl 

5N+100C 43.00d 62.56ef 122.56hi 191.78jk 242.22jkl 297.00jkl 

10N+50C 45.33cd 64.31ef 125.00hi 200.22l 247.11jkl 305ijkl 

10N+100C 48.67d 68.33ef 138.78j 205.44jkl 256.56kl 335.67ijkl 

Means followed by the same letters in column (superscript) according to DMRT at 5% level of significance are 
not significantly different. DAT= Days After Treatment, SSM=Substation materials, N=NPK, C=Compost 

 
The Plant height showed that there was significant increase in height of different varieties of 
date palm especially the one treated with application of combination of compost manure 
and NPK fertilizer at 10 and 100 grams, followed by 10 and 50 grams of the combinations. 
This may be as a result of higher nitrogen in both the compost manure and inorganic 
fertilizer. This agrees with the finding of Hamdan  et al. (1998), Verma(2011) who stated that 
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plant growth is associated with availability of nutrients such as nitrogen, phosphorus, 
potassium, magnesium etc. 
 
Table 3: Effects of NPK and compost manure on the plant height (cm) of date palm 
seedlings. 
 
Varieties 30 DAT 60 DAT 90 DAT 120 DAT 150 DAT 180 DAT 

Deglet 22.46a 31.08b 36.84ab 42.49bc 49.38cd 57.82de 

SSM 25.34a 34.63ab 39.68c 46.28d 50.49cd 58.48de 
Tirgal 27.00a 35.22ab 41.82bc 46.20d 52.07e 58.44de 
Treatments       
Control 24.20a 30.90a 33.43ab 35.90ab 39.73ab 47.00bc 
5N 27.51a 35.08ab 35.70ab 37.50ab 40.43bc 52.73cd 
10N 31.81b 35.32ab 36.28ab 39.52ab 44.59bc 56.97d 
50C 32.83ab 35.30ab 36.18ab 40.36c 45.39bc 57.83d 
100C 34.88ab 35.41ab 36.95ab 42.88bc 47.34abc 60.91e 

5N+50C 34.29ab 36.27ab 38.48ab 45.69bc 51.11cd 64.49de 
5N+100C 35.86ab 38.37ab 40.03c 47.91bc 55.24cd 67.76de 

10N+50C 36.42ab 39.88ab 43.64bc 50.09d 50.82cd 73.10f 
10N+100C 38.96ab 40.74c 49.48d 56.50d 62.08de 79.42ef 

Means followed by the same letters in column (superscript) according to DMRT at 5% level of significance are 
not significantly different. DAT= Days After Treatment, SSM=Substation materials, N=NPK, C=Compost 

 
Stem girth responds positively to the application of inorganic fertilizer (NPK) at 10 grams. 
Probably due to the fact that nitrogen requirement in large quantity is a physiological 
component which is directly related to genetic potential of a crop and its growth as reported 
by Uwumarongie-Ilori et al.(2012),phosphorus is also a vital component of adenosine 
triphosphate (ATP) which supplies the energy for many physiological processes, this is also 
in conformity with Aisueni et al.(2014) 
 
Table 4: Effects of NPK and compost manure on the stem girth of Date Palm seedlings 
 
Varieties 30 DAT 60 DAT 90 DAT 120 DAT 150 DAT 180 DAT 
Deglet 2.12a 4.36b 5.85b 9.33bc 12.11cd 16.76de 

SSM 2.44a 5.59b 7.66c 9.98bc 12.30cd 17.39de 
Tirgal 2.40a 4.68ab 6.04ab 8.62bc 10.79d 16.01e 
Treatments       
Control 1.78a 3.92ab 4.77c 7.08cd 10.97de 13.50ef 
5N 1.98a 4.95c 5.21bc 10.17de 12.79f 15.34ef 
10N 3.26b 6.17bc 8.71d 11.70f 15.36ef 19.44h 
50C 2.01a 5.41bc 5.40bc 9.06de 12.22ef 16.36ef 
100C 2.18a 5.22bc 5.81bc 9.14de 12.69ef 15.32ef 

5N+50C 2.40a 5.78bc 7.26d 10.15de 13.48ef 16.76ef 
5N+100C 2.35a 5.85bc 7.52cd 10.20de 15.11ef 17.96fg 

10N+50C 2.57a 5.88bc 7.26cd 10.23de 15.16ef 17.58g 
10N+100C 3.59ab 6.95bc 9.37e 12.70f 16.21ef 21.81gh 

Means followed by the same letters in column (superscript) according to DMRT at 5% level of significance are 
not significantly different. DAT= Days After Treatment, SSM=Substation materials, N=NPK, C=Compost 
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Number of leaf significantly increase in the application of 10 and 100 grams of NPK and 
compost manure, followed by 10 and 50 grams, this could be attributed to the presence of 
other secondary and trace elements in the compost plus the high quantity of nitrogen 
contained in inorganic fertilizer (NPK). This was similar to the findings reported by Aisueni 
et al. (2014) 
Table 5: Effects of NPK and compost manure on the number of leaves of Date Palm 
seedlings 
 
Varieties 30 DAT 60 DAT 90 DAT 120 DAT 150 DAT 180 DAT 

Deglet 2.37a 3.04b 4.15c 5.11d 6.11e 7.07f 

SSM 2.89a 3.89b 4.67c 5.89d 6.78e 7.85ef 

Tirgal 2.63a 3.63b 4.48c 5.48d 6.48e 7.48ef 

Treatments       

Control 2.01a 3.00c 4.00bc 4.67bc 6.00cd 6.67cd 

5N 2.67a 3.67bc 4.30bc 5.00bc 6.00cd 7.00e 

10N 2.71 3.70bc 4.33bc 5.33bc 6.25cd 7.00e 

50C 2.78a 3.76bc 4.44bc 5.44bc 6.44cd 7.44de 

100C 2.44ab 3.80bc 4.50bc 5.50bc 6.54cd 7.00e 

5N+50C 3.00c 3.82bc 5.24d 5.67bc 6.67cd 7.67de 

5N+100C 3.46bc 3.86bc 6.00cd 6.44cd 7.00e 8.11f 

10N+50C 3.49bc 3.99bc 6.71cd 6.80cd 7.11de 10.22g 

10N+100C 3.57bc 4.18bc 7.67de 8.27ef 11.67fg 14.37h 

Means followed by the same letters in column (superscript) according to DMRT at 5% level of significance are 
not significantly different. DAT= Days After Treatment, SSM=Substation materials, N=NPK, C=Compost 
 
There was significant increase in leaf area in the application of 10 and 100 grams of NPK and 
compost manure, followed by 10 and 50 grams. It is probably linked to the higher quantity 
of primary element (nitrogen, phosphorus and potassium) contained in the inorganic 
fertilizer and the other useful elements found in the compost required by the plant. This 
report agreed with the findings of Oviasogie et al.(2013) 
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Table 6: Effects of NPK and compost manure on the leaf area (cm2) of date palm seedlings 
 
Varieties 30 DAT 60 DAT 90 DAT 120 DAT 150 DAT 180 DAT 

Deglet 153.92a 265.34b 328.91d 393.61cd 447.55de 470.69f 

SSM 177.40a 308.44bc 382.23cd 446.78de 492.83ef 509.50g 

Tirgal 157.72a 302.10c 376.41cd 435.24e 474.82f 511.53g 

Treatments       

Control 102.97a 255.80d 319.33e 366.23de 379.67f 408.73ef 

5N 151.70b 267.21cd 336.38c 404.58ef 381.79f 466.68fg 

10N 156.97b 288.90cd 341.98de 414.51ef 415.55ef 483.86fg 

50C 160.73b 296.94cd 360.14de 430.47ef 459.30g 518.92fg 

100C 167.28ab 310.52e 387.91f 439.78ef 489.01fg 534.18fg 

5N+50C 181.40c 336.77de 390.46ef 431.16ef 494.26fg  540.38fg 

5N+100C 188.11c 351.71de 406.91ef 481.21g 511.00fg 553.54fg 

10N+50C 191.36bc 373.52de 428.76ef 494.48g 565.91fg 571.53fg 

10N+100C 208.89bc 385.46de 477.56fg 513.82fg 587.78h 595.01h 

Means followed by the same letters in column (superscript) according to DMRT at 5% level of significance are 
not significantly different. DAT= Days After Treatment, SSM = Substation materials, N=NPK, C=Compost. 

 

Conclusion 
It was found that Date palm waste compost at adequate quantity (≥100g) enhances growth 
and physiological performance of Date palm seedlings. However, chemically fertilized Date 
palm seedlings show significant response with respect to vegetative growth parameters and 
similar effects on physiology.  
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The study also reveals that combination of inorganic and organic manure significantly 
increase growth and physiological measurements.  
 

Recommendation 
Date palm waste should be composted, utilized and used for seedling fertilization especially 
at 100 grams, and the combinations of compost and inorganic fertilizer as well. More so, the 
use of chemical fertilizer should be minimized as they are not environmentally friendly and 
cost effective 
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