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The experiment was conducted in the agricultural research farm, faculty of agriculture and veterinary 
medicine, Ibb University, Ibb, Yemen, (2012-2013 and 2013-2014) .This experiment aims to investigate 
the performance of coffee trees under different levels of nitrogen fertilizer. The treatments were control 
without N (T1), 9g N/tree (T2), 18g N/tree (T3), and 27g N/tree (T4), in randomized complete block design. 
The growth characters and productivity studied. In 2012-2013, the high dose of fertilizer recorded 
increase in heights and branches without significant difference, only in October, November and 
January showed significant increase the number of branches in T4 comparing with control (T1), while in 
March T4 was significantly higher than T3.In 2013-2014, the tree height were increased in T3 followed by 
T4 and T2 comparing with T1, with significant difference (p≤ 0.05) only in August and March. The 
treatment T4 showed significant difference in yield followed by T3, T1 and T2. 
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Introduction 
 
Coffee belongs to the genus Coffea, in the Rubiaceae 
family. Of all the species, only two (Coffea Arabica L.) 
and (CoffeacanephoraPierre ex. Frohen) have 
commercial value in the world coffee industry. 
Coffeaarabica is the most popular and widely cultivated 
coffee species in the world, dominating 70 % of total 
coffee production and over 90 % of the market (Chaves, 
et. al. 2008).In Yemen coffee trees present in several 
varieties it named based on the cultivation region such as 
Matary, Odainy, Harazy, Yafay, Hammady, etc… (Al-
Mabrazy, 2010). Other names of coffee describe the 
morphological characteristic of coffee trees and fruits 
such as Doairy for circle fruits and Tofahy which is similar 
to apple. All varieties are belong to the species Coffea 
arabica L. 

Coffee was first cultivated by Arabs, during 14
th
 century 

and introduced into the new world and much of the rest of 
the tropics during 17

th
 century (Smith, 1985).Yemen is 

well known in coffee cultivation since ancient time. The  
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Narrow Bab Almendeb played a significant role in the  
world trading of coffee product. Mucha coffee was 
attributed to Mucha port name, the essential and first port 
for coffee exportation in Yemen. On the other hand, the 
 origin of coffee word is belong to Arabic language, 
transferred to Turkish language to be Cahveh, and then 
derived to be coffee in English by the foreigners (Basha, 
1999).  

It considered as one of the important cash crops in 
Yemen. Coffee trees were cultivated in mountainous 
amphitheaters in Yemen at 600-2500 m above sea level. 
The areas of coffee culturing in Yemen are divided 
according to the height above sea level to three zones, 
the altitude zones (2000-2500 m), the low zones (800-
1000 m) and the amphitheaters (900-2200 m) (Al-
Dhubaibi, 2010). In 2012 the area of coffee cultivation 
was 34987 hectares with the total production of 19828 
tons (0.568 ton/ha). Coffee are cultivated in 15 
governorates of Republic of Yemen including Ibb 
governorate with the production of 691 tons (0.63 ton/ha) 
in 1097 ha (Ministry of Agriculture and Irrigation, 2012).  

The area that cultivated in Yemen 34,987, 35,060, and 
34,652  ha, while the  production  of  coffee  were 19,828,  
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19,984 and 20,059 tons, and the productivity were 0.567 , 
0.570 and 0.579 ton/ha in 2012, 2013, and 2014 
respectively (ASB, 2014).The annually production of 
coffee  in  Yemen  in  2013  present   about 0.18% of the 
world production (USDA, 2013).  

Nitrogen has frequently been found to be the mineral 
element having the greatest effect on crop growth and 
productivity (Harper, J. E. 1994). 

Because of the economic importance of coffee, which 
comes in the second rank in world trade after oil and its 
derived, the lake of coffee production in Yemen, which 
didn’t exceed 0.15% of the world production, in addition 
to the rejection of the using of mineral fertilizers by 
Yemeni farmers, hence this study is valuable. This study 
aimed to study the performance of coffee trees under 
different levels of nitrogen fertilizer.  
 
 
Materials and Methods 
 
The experiment was conducted the agricultural research 
farm, faculty of agriculture and veterinary medicine, Ibb 
university, Ibb, Yemen, (2012-2013 and 2013-2014).This 
experiment aims to investigate the Performance of coffee 
trees Altofahy.cv under different levels of nitrogen 
fertilizer. The average air maximum temperature was 
32ºC, and the minimum temperature ranged from3 to 5 
ºC. The relative humidity was 71% and Average annual 
rainfall was 784.6–884.5mm/y. The texture of soil was 
loam-silt and the spacing was2*2m. Drip irrigation system 
with about 40 times/y, with drips discharge 4L/h and the 
total irrigation quantity of (497.5m

3
/ha) and water from 

rainfall of (705.45 m
3
/ha). The irrigation schedule was 5 -

11 days the water source for irrigation was well during dry 
season (Oct– Apr).The rainfall season (May – Sep).Five 
times manual weeding per year (twice at autumn and 
winter, and three times at summer). The soil was grubbed 
twice per year at winter and at summer. The trees was 
pruning on March, 2013. 
 
1  Treatments and Experimental design 
 
Two years experiment conducted with four levels of 
nitrogen fertilizer applied as urea, the treatment 
contained different doses of urea as follows: T1 (control), 
T2 (9g N /tree),T3 (18 g N /tree), T4(27 g N /tree). 5g 
P2O5 +5g K2O + 1 kg humus /tree were applied to all 
treatments each treatment replicated four times, in 
random Complete Block Design (RCBD).All fertilizers 
were applied at the first month of each experimental year. 
At the end of experiment, coffee berries were harvested 
as the first production. The berries were dried for 12-15 
days by sunlight using wood table. 
 
2  Growth Characters and Productivity Measuring 
 
The height (cm) of four trees in each treatment was 

 
 
 
 
measured monthly from the surface of soil to the highest 
peak of the tree, the number of branches were accounted 
monthly from June 2012 till May 2014.After harvesting, 
the berries of each tree were weighted as fresh weight  
and dry weight and then the yield was calculated per 
hectare. 
 
3  Statistical Analysis  
 
Statistical analysis was carried out using Renew SAS 
Software V. 9.2. The mean and standard error were 
determined, ANOVA Linear General Models (LGM), and 
LSD test was determined.  
 
 
Results and Discussion 
 
Growth Characters 
 
As presented in Table 1 and 2, the initial height of coffee 
trees in the end of 2012/2013 were 52.40, 52.45, 52.60 
and 53.65 cm for T1, T2, T3 and T4 respectively, while 
the final height of coffee trees in the end of 2012/2013 
were 72.95, 72.73, 73.33 and 72.73 cm for T1, T2, T3 
and T4 respectively.   

The initial height of coffee trees in the end of 
2013/2014 were 77.23, 74.90, 78.65 and 76.15 cm for 
T1, T2, T3 and T4 respectively, while the final height of 
coffee trees in the end of 2013/2014 were 123.93, 
124.38, 138.25 and 132.48 cm for T1, T2, T3 and T4 
respectively.   

The rate of increasing in the height of coffee trees in 
2013/2014, was high from month to other in comparing 
with that of 2012/2013.  

The results showed that the height of coffee tree in T3 
was significantly increased at level p≤ 0.05 in comparing 
with T2 only in August and March 2013-2014, while in 
2012-2013 the increase was not significant. That 
attributed to the differences in Nitrogen level. Similar 
results were obtained by Alnomir et al (2015). 

Table 3 revealed the number of coffee branches in 
2012-2013, the increase of branches number was 
elevated with significant different. The branches number 
in T4 was increased as compared with T1, and this 
increase were (28.68, 20.13 and 15.15%) respectively. 
While the increase was not significantly comparing with 
the other treatments.  The differences were appeared 
only in (Oct, Nov and Jan).While T4showed significant 
different in number of branches comparing with in March 
2012-2013. Alnomir et al,. (2015) recorded increase the 
number of branches in control comparing with other 
doses of fertilizer. 

Table 4 showed the branches number of coffee trees in 
2013-2014, the gain of branches number with the 
increasing in level of fertilizer was not significantly (P≤ 
0.05).  

The results of this study indicate that the increasing in 
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Table 1. Effect of nitrogen fertilizer on height (cm) of coffee trees 2012/2013. 
 

Treat Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May 

T1 52.40 53.18 54.50 56.10 57.68 59.70 60.68 63.95 64.20 72.58 71.13 72.95 

T2 52.45 53.13 55.35 57.45 58.28 61.90 63.50 65.70 68.10 69.45 70.68 72.73 

T3 52.60 53.35 55.13 56.45 59.03 61.98 63.18 66.45 67.70 69.23 70.90 73.33 

T4 53.65 53.88 57.08 57.83 60.33 62.68 63.98 66.40 68.65 70.03 71.20 72.73 

 

a-c
Means values within a columns with different superscripts are significantly different (P < 0.05) 

 
Table 2. The effect of nitrogen fertilizer on height of coffee trees 2013/2014. 
 

Treat Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May 

T1 77.23 80.98 82.23a,b 86.73 90.65 93.03 95.58 103.40 110.28 115.73a,b 122.90 123.93 

T2 74.90 77.08 80.70b 82.95 85.40 89.95 90.95 97.48 103.33 107.13b 114.63 124.38 

T3 78.65 81.85 83.95a 90.20 97.15 100.13 101.68 107.15 113.58 124.45a 130.78 138.25 

T4 76.15 77.95 85.40a,b 86.58 89.40 92.65 93.35 102.60 108.13 112.28a,b 121.20 132.48 
 

a-c
 Means values within a columns with different superscripts are significantly different (P < 0.05). 

 
Table 3.  Effect of nitrogen fertilizer on number of branches of coffee trees 2012/2013. 
 

Treat Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May 

T1 3.33 3.70 4.03 4.55 4.85
b 

5.73
c 

7.58 8.45
b 

10.15 11.48
a,b 

12.53 13.60 

T2 3.00 3.63 5.05 6.15 6.28
a,b

 6.85
b,c 

7.85 8.53
b
 10.33 12.08

a,b
 12.95 15.03 

T3 3.33 3.78 5.10 5.98 6.13
a,b 

7.35
a,b 

8.20 9.33
a.b

 10.18 9.78
b 

13.18 13.80 

T4 3.73 4.28 5.05 6.15 6.80
a 

8.53
a 

9.00 10.58
a 

11.50 13.53
a 

13.50 14.40 
 

a- c
 Means values within a columns with different superscripts are significantly different (P < 0.05). 

 
 
nitrogen improve the vegetative growth of coffee trees, 
this is in accordance with the pervious findings where 
they effectively, observed N inputs in coffee can easily 
exceeded crop vegetative and yield requirements 
(Harmand et al., 2007; Haggar et al., 2011). 

The improvement of coffee trees vegetative 
development that observed in this study is attributed to 
the enhancing of photosynthesis process in coffee trees 
by nitrogen, where pervious results indicate that the 
anticipated positive effects of N nutrition on coffee 
photosynthesis (Ramalho et al., 2000; DaMatta et al., 
2002). Also it was demonstrated that N fertilization could 
adequately protect the coffee plants against 
photodamage independently of the anticipated positive 
effects of N on the photosynthetic capacity (Pompelli et 
al., 2010). 
 
 
Yield Attribute 
 
The first productivity of coffee trees of this study is shown 

in Figure 1. It observed that the highest yield was in 
T4(475.95 g/tree) followed by T3, T1 and T2 (384.77, 
354.52 and 331.17 g/tree, respectively) with significant 
difference (P≥0.05) between T4and T2, whereas there 
are no significant difference  between T4 and each of T3 
and T1 which didn’t revealed significant difference with 
T2.   

Even at low levels of nitrogen fertilizer often enhances 
yields dramatically, although excessive fertilizer 
application can negatively affect crop nutrient efficiency 
and produce diminishing financial returns (Epstein and 
Bloom, 2005). In contrast with the present study, the yield 
of coffee tree improved in parallel with increasing of 
nitrogen fertilizer. The results in this study agreed with 
that of previous study (Alnomir, et al., 2015).  

Almabrazy (2010) mentioned that the high yield of one 
tree was (2281- 2850kg/ha) during 2002-2003, the middle 
yield was (1223-1536kg/ha), while the low yield was 
(711-1323kg/ha); the studied trees were at age from 3 to 
31 years, neither normal shadow nor mineral fertilizers 
were  used  except  of  some  humus. The productivity of  
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Table 4. Effect of nitrogen fertilizer on the branches number of coffee trees during 2013/2014. 
 

Treat Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May 

T1 17.08 18.20 19.48 20.95 21.78 22.90 24.65 26.00 27.70 29.53 32.53 31.70 

T2 17.03 17.70 18.85 19.95 20.45 21.88 22.85 24.78 27.83 29.60 31.63 34.88 

T3 19.15 20.03 20.80 22.18 23.58 24.60 25.53 27.03 28.78 29.68 31.65 33.30 

T4 16.28 16.95 18.60 20.63 22.30 23.18 24.58 25.83 27.98 29.50 31.60 34.88 
 

a-c
 Means values within a columns with different superscripts are significantly different (P < 0.05) 

 
 

 
 
Figure 1. The yield of coffee trees (g/tree). 

 
 
coffee in Yemen ranged from 0.41 to 0.63 t /ha in 2012 
(Al-Mabrazy, 2010). In the period from 2009 to 2012, the 
coffee productivity in Yemen was 0.55 ton/acre that equal 
(1.36 t/ ha) (CSO, 2012). Another study have reported 
that the productivity of coffee at age of 3-10 years, was 
0.2 kg/tree (Alsrrory, 1993). The results of this study 
indicated that the yield of coffee trees gave high 
quantities of coffee beans production as compared with 
the data of all previous studies about coffee productivity 
in Yemen and this may be attributed to the using of 
fertilizer in this study. Inorganic fertilizers were applied as 
N at a rate of 150 kg ha

-1
yr

-1
, N was the most limiting 

nutrient having resulted in the highest yield increase of 
324 kg ha

-1
 (Naakubuza, et al, 2005). In this study, 

although nitrogen doses were less than that study, where 
the productivity was better than yield that obtained by 
Naakubuza, et al (2005).  Early it was concluded that 
coffee trees fertilized with both potash and nitrogen gave 
significantly greater yields (Beaumont and Fukunaga, 
1958). This is agreeing with the results of the present 
study. Our results of the yield improving by nitrogen 
fertilizer confirm the study of Dwomoh et al. (2008) which 

reveals that fertilizer application to the soil planted with 
coffee increased the nitrogen content in the coffee berries 
produced. 
 
CONCLUSIONS and RECOMMENDATIONS 
 
The results of the present study concluded that the using 
of mineral fertilizer in particular nitrogen improved the 
growth of Yemeni coffee (Coffea Arabica  L.) cv. 
(Tofahy). The productivity of these coffee trees was the 
highest with increasing the use of nitrogen fertilizer. 
Application of27gN/tree provided the highest quantity of 
coffee beans. Growth improvement of coffee trees 
synchronized with yield enhancement. Using of 18gN/tree 
increased the height and branches number of coffee 
trees. Based on the experimental data, it is 
recommended for the management of soil fertility in the 
coffee plantation in Yemen- Ibb city using N fertilizer and 
should give it the over other nutrients. Further studies 
should be carried out to use a high dose of N fertilizer on 
these species coffee trees. Intensive courses programs 
should  be  carried  out  for  the Yemeni farmers to guide  



 
 
 
 
them about the importance of coffee fertilizing and the 
methods of fertilizers. 
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