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Introduction

 Wheat is one of the most important cereals cultivated in Ethio-
pia; largest producer of wheat in sub-Saharan Africa (SSA), over 1.8 
million hectares annually [1]. It ranks fourth after maize, teff and sor-
ghum both in area coverage and production in Ethiopia [2]. Wheat 
production in the country is adversely affected by low soil fertility and 
suboptimal use of mineral fertilizers in addition to diseases, weeds, 
erratic rainfall distribution in lower altitude zones, and water-logging 
in the Vertisols areas [3]. Stewart et al. [4] reported that 50 to 60% 
of the increase in crop yields worldwide was due to application of 
chemical fertilizers. Wheat yields especially those of newly devel-
oped genotypes are among the most depending nitrogen fertilization 
plant species [5].

 Declining of soil fertility in agricultural soils exacerbated by im-
proper land use, yield and water productivity in the rain fed systems 
in many SSA countries is decreasing or stagnating. About 97% of 
agricultural land in SSA is under rain fed system and [6] described 
nutrient depletion as a major biophysical factor limiting small-scale 
production in Africa. Inappropriate cropping systems, mono crop-
ping, nutrient mining, unbalanced nutrient application, removal of 
crop residues from the fields and inadequate re-supplies of nutrients 
have contributed to decline in crop yields [7]. Declining soil fertili-
ty is also an important bottlenecking for smallholder cereal growers 
many parts of Ethiopia [8]. Continuous monocultures of cereals also 
result in reduction of yields and soil nutrients [9,10]. 

 Grain quality is expressed through a complex of indices including 
its physical properties, chemical composition and bio-chemical and 
technological characteristics, which are variety-specific [11]. Wheat 
quality can be assessed using a variety of approaches that range from 
the physical measurement of the dough characteristics to chemical 
fractionation of the protein [12]. Protein content is a character deter-
mining the water absorbing ability, stability, resistance and elasticity 
of flour; and in flour it is the main quality criterion for wheat, espe-
cially for bread making [13]. Wheat grain protein content is frequent-
ly used as the main measurement of grain quality [14] and indicators 
for milling and baking [15].

 Recent studies have indicated that elements like N, P, K, S and 
Zn levels as well as B and Cu are becoming depleted and deficiency  
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Abstract
 Bread wheat (Triticum aestivum L.) quality is an important com-
ponent of the crop productivity as it improves both food security and 
income sources for farmers. However, its grain quality and economic 
yields are mainly constrained by poor soil fertility and lack of site 
specific blended fertilizer (NPSB) recommendation in the study area 
for specific variety. Therefore, a field experiment was conducted in 
Tiyo district of Arsi Zone, Ethiopia, on farmer’s field in 2018 main 
cropping season to evaluate the effect of blended fertilizer rates on 
quality and economy of bread wheat varieties. Factorial combina-
tion of two improved bread wheat varieties (Wane and Kingbird) and 
eight blended fertilizer treatments [Control, Recommended NP (150 
kgha-1 TSP (69%P2O5 ) + 158.7 kgha-1 Urea (73 N)), 100 kg NPSB 
(18.1N + 36.1P2O5 + 6.7S + 0.71B), 100 kg NPSB + recommended 
urea (46 kg N), 150 kg NPSB + recommended urea, 200 kg NPSB 
+ recommended urea, 250 kg NPSB + recommended urea, 300 kg 
NPSB + recommended urea] were laid out in randomized complete 
block design in three replications. Results revealed that grain pro-
tein content was significantly affected by the main effect of varieties 
and fertilizer rates with highest grain protein obtained from Wane 
variety and 200kgha-1, and recommended NP applied. Hectoliter 
weight was significantly affected by the interaction effect of varieties 
and fertilizer rates with highest hectoliter weight obtained from Wane 
variety fertilized with NPSB at 200 kg ha-1. The partial budget anal-

ysis results revealed that the application of 200 kg NPSB ha-1 on 
Wane and Kingbird varieties were gave maximum marginal rates of 
return of 992.8% and 546.3% with highest net benefits, respectively. 
Therefore, application of NPSB at a rate of 200 kg NPSB ha-1 for 
the production of Wane and Kingbird varieties produced better wheat 
quality and economical advantages for the area wheat production. 
However, the research should be repeated in season and location to 
have a remarkable recommendation of the result for producers in the 
study area and the like.

Keywords: Blended fertilizer; Bread wheat; Economic benefit; Grain 
quality; Wheat varieties

E:\PDFS\2023\11 Nov\HAAS\HAAS-23-022\10.24966\AAS-8292\100049


Citation: Duga RD, Diriba SG, Wogayehu W (2023) Quality and Economic Advantage of Bread Wheat (Triticum Aestivum L.) Varieties Fertilized by Different Rates of 
Blended Fertilizer. J Agron Agri Sci 6: 049.

• Page 2 of 5 •

J Agron Agri Sci ISSN: 2689-8292, Open Access Journal
DOI: 10.24966/AAS-8292/100049

Volume 6 • Issue 2 • 100049

symptoms are being observed on major crops in different areas of the 
country [16]. Most Ethiopian soils are deficit in macronutrients (N, 
P, K and S) and micronutrients (Cu, B, and Zn) [17]. The farmers in 
most parts of the country have limited information on the impact of 
different types and rates of fertilizers except blanket recommendation 
of nitrogen (41 kg N ha-1) and phosphorus (46 kg P2O5 ha-1), i.e. 
50 kg Urea and 100 kg DAP ha-1 for wheat while according to the 
soil fertility map made over 150 districts, most of the Ethiopian soils 
lack about seven nutrients (N, P, K, S, Cu, Zn and B) [18]. Except 
blanket recommendation of nitrogen and phosphorus, the effect of 
other blended fertilizers on grain quality attributes of bread wheat 
are unknown, even though new blended fertilizers such as NPSB are 
currently introduced into the country. The response of wheat plant 
to application of different fertilizers varies with varieties and soils at 
optimum agronomic practices and crop management. Because of that, 
there is a need to develop location specific recommendation on the 
blended fertilizer rates to increase the productivity as well as grain 
quality of wheat. Thus, the study was initiated to evaluate the effect 
of blended fertilizer rates application on grain qualities and economic 
advantages of bread wheat varieties.

Materials and Methods
Description of the Study Area

 The experiment was conducted at Tiyo district around Kulum-
sa Agricultural Research Center (KARC) on farmer field located at 
about 167km South East of Addis Ababa (Arsi Zone, Oromia-Ethio-
pia). Its geographical location is 8° 02’ N latitude and 39° 10’ E lon-
gitude, representing a medium altitude at 2200m above sea level with 
moderate rainfall of 848 mm per annum. Tiyo District is a potential 
area for cereals and highland pulses; the area is dominated by contin-
uous monoculture of cereals especially wheat which exhaust the same 
kind of nutrients season to season. It has a unimodal rainfall pattern 
with extended rainy season from March to September with a peak 
rain in July and August. The mean annual maximum and minimum 
temperature is 23.1°C and 9.9°C, respectively. During the months of 
July to September, the rainfall is higher than the full potential evapo-
transpiration.

 The weather data recorded during 2018 indicated that the area re-
ceived a total annual rainfall of 862.7mm; the rainfall pattern was 
unimodal with extended rainy season from February to November. 
However, expecting the peak rainy season was from July to Septem-
ber, but in 2018 cropping season there was a shortage of rainfall in 
September. The mean annual maximum and minimum temperatures 
of 23.6°C and 11.8°C with monthly values ranged from 21.3°C to 
25.3°C and from 9.7 to 13.2°C, respectively [19].

Experimental Materials

Planting Materials: Two bread wheat varieties (Wane and Kingbird) 
were used as planting materials. For the recommend appropriate ap-
plication of NPSB blended fertilizer rate in the experimental area, 
these varieties were selected based on their adaptability to agro-eco-
logical zone of the area; also their productivity and disease resistance 
is better than others (Table 1).

Fertilizer Materials: The blended NPSB fertilizer rates (18.1% of 
N, 36.1% of P2O5, 6.7% of S and 0.71% of B) in 100 kg bags , TSP 
(69% P2O5) and Urea (73% N) for recommended rate of NP and Urea 
(46% N) was used as the supplementary fertilizers for making NPSB  

optimum amount for the crop quality. Farmers and other bread wheat 
producers use Urea (100 kg) and DAP (150 kg) for recommended NP 
(73% N and 69% P2O5). But in this time DAP was out of the market. 
For this research TSP was used instead of DAP fertilizer as 150 kg 
of DAP have 69% P2O5 + 27% N; but 150 kg TSP have only 69% 
of P2O5. Thus to compensate the remaining 27% of N and fulfill the 
73%N requirement by the crop, Urea fertilizer was added until the 
recommended fertilizer was balanced in the check treatment.

Treatments and Experimental Design: The experimental design 
used for this experiment was Randomized Complete Block Design 
(RCBD) with a factorial arrangement of two varieties (Wane and 
Kingbird) and eight fertilizer rates in three replications which com-
prised a total of 16 treatment combinations (Table 2).

Experimental Procedures and Management: The gross experimen-
tal area was 687.4m2 (49.1m x 14m), gross plot size of 10.4m2 (4m 
x 2.6m) and net plot size of 6m2 (3m x 2m). The spacing between 
rows, plots and blocks were 0.20m, 0.5m and 1m, respectively. By 
excluding the two outer rows from both sides of a plot and a 0.25m 
row length on both ends of each plant, row of each plot was left to 
avoid border effects resulting in to a net plot size.

 The land was ploughed two times by oxen including land clear-
ing or removing unwanted materials from the field. Then, a field 
layout was made and each treatment was assigned randomly to the  

S.N.
Vari-
eties 
name

Year 
of 
re-

lease

Area of adaptation
Maturi-
ty days

Agro-ecol-
ogy

On 
station 
yield (q 
ha-1)

Alti-
tude(m)

Rain-
fall(mm)

1 Wane 2016
2000-
2300

750-1500 120 Midland 50 - 65

2
King-
bird

2015
2000-
2200

800-1000 133 Midland 40 - 50

Table 1: Descriptions of the Bread Wheat varieties used for the experi-
ment

Source:- Kulumsa Agricultural Research Center (KARC), Wheat breeding 
program (2017)

Fertilizer rates N P2O5 S B

Control 0 0 0 0

150 kg TSP + 158.7 kg 
Urea h-1

73 69 0 0

100 kg NPSB 18.10 36.10 6.70 0.71

100 kg NPSB + 100 kg 
Urea ha-1

64.10 36.10 6.70 0.71

150 kg NPSB + 100 kg 
Urea ha-1

73.15 54.15 10.05 1.07

200 kg NPSB + 100 kg 
Urea ha-1

82.20 72.20 13.40 1.42

250 kg NPSB + 100 kg 
Urea ha-1

91.25 90.25 16.75 1.78

300 kg NPSB + 100 kg 
Urea ha-1

100.30 108.30 20.10 2.13

Table 2: Detail treatment of fertilizer rates used for the experiment and 
their nutrient contents

N, Nitrogen; P2O5, di phosphorus pentoxide; S, Sulfur; B, Boron; TSP, 
Triple Super Phosphate; and NPSB, Nitrogen, Phosphorus, Sulfur and Bo-
ron combination
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experimental units within a block. Bread wheat seed was sown at 
the recommended seed rate was 125 kgha-1 in rows of 20cm spac-
ing sown at 3cm depth in row by using mechanical row marker and 
the seed was drilled manually in the rows on 12 July 2018. NPSB 
blended fertilizer rates were applied at sawing time for all plots except 
control. Supplementary nitrogen fertilizer in the form of Urea was 
applied in two times splits to maintain the nitrogen requirement of 
the crop. Thus the whole amount of blended (NPSB) fertilizer and 1/3 
of recommended Urea were applied at sowing and the rest of 2/3 of 
Urea was applied at booting time by top-dressing. Weeding was done 
two times and Rexido fungicide was applied. The crop was finally 
harvested on the basis of crop maturity stage of each variety from the 
net plot area and was threshed manually.

Quality Data Assessment: Wheat samples were uniformly divided 
through Boerner Divider and analyzed for quality characteristics such 
as hectoliter weight and protein content according to standard proce-
dures as described in [20]. Hectoliter grain weight of one liter volume 
(random sampled) was estimated for each experimental unit by fol-
lowing standard procedure of [20]. Protein content in wheat grain was 
determined by Near Infra Red Spectroscopy [20].

Economic Analysis: The economic analysis was performed when-
ever significant difference was observed for mean grain yields with 
respect to the applied blended fertilizer rates as per the procedures of 
CIMMYT (1988). Then, gross yield benefit was obtained by multi-
plying the adjusted yield by the price of grain (12.5 birr kg-1) for Tiyo 
district. The mean market price of wheat was obtained by assessing 
the market price during 2018 cropping season. Net benefit or net rev-
enue was calculated, by subtracting labor cost (assuming 75 ETB per 
person) from gross yield. Total variable cost (TVC) equals to fertilizer 
cost Birr ha-1 plus fertilizer application and transport cost in Birr. Net 
revenue (NR) was obtained by subtracting TVC from total revenue 
(TR). The average open market price (9 birr kg-1) for wheat crop and 
the official prices of DAP (7.98 birr kg-1), Urea (10.66 birr kg-1), 
NPSB (11.40 birr kg-1). Finally, marginal rate of return (MRR) in 
percentage was calculated as the change in net revenue (NR) divided 
by the change in total variable cost (TVC) multiplied by hundred. 
This enables’ to make farmer recommendations from marginal anal-
ysis.

 Accordingly, those factors with significant effect were considered 
for partial budget analysis, dominance and marginal analysis. The net 
benefit was equal to the gross field benefit minus the total variable 
cost. Actual yield was adjusted downward by 10% to reflect the dif-
ference between the experimental yield and the yield farmers could 
expect from the same size field. Any treatment that has higher total 
variable cost but net benefits that are less than or equal to the preced-
ing treatment (with lower total variable cost but higher net benefits) is 
dominated treatment (marked as “D”). The dominance analysis illus-
trated that to improve farmers’ income, it is important to pay attention 
to net benefits rather than yields, because higher yields do not neces-
sarily mean high net benefits. The discarded and selected treatments 
using this technique were referred to as dominated and undominated 
treatments, respectively. For each pair of ranked treatments, % mar-
ginal rate of return (MRR) was calculated using the formula:

 MRR (%) = (Change in NB (NBb-NBa))/(Change in TVC 
(TVCb-TVCa)) x 100

 Where, NBa = the immediate lower NB, NBb = the next higher 
NB, TVCa = the immediate lower TVC and TVCb = the next highest 
TCV

 The % MRR between any pair of undominated treatments was 
the return per unit of investment in fertilizer. To obtain an estimate 
of these returns, the % MRR was calculated as changes in NB (raised 
benefit) divided by changes in cost (raised cost). Thus, a MRR of 
100% implied a return of one Birr on every Birr spent on the given 
variable input.

Data Analysis: Data quality parameters were subjected to analysis of 
variance procedure using GenStat (17th edition) software [21]. The 
comparisons among treatments means with significant difference for 
measured characters was done by LSD test at 5% level of significance.

Results and Discussion
Effect of Blended NPSB Fertilizer Rates and Varieties on 
Wheat Quality Parameters

Grain Protein Content: Grain protein content of the experiment 
showed highly significant (P<0.01) difference due to the main effects 
of blended fertilizer rates and varieties; but the interaction between 
the two factors was non-significant (Table 3). Wane variety of wheat 
was produced highest grain protein content (11.5%); whereas, King-
bird variety of wheat was gave significantly lower grain protein con-
tent (10.8%). The highest grain protein content (12.1%) was recorded 
from treatment received recommended NP; while, the lowest was 
produced from the control and 100 kgha-1 NPSB fertilizer applied 
without supplemental urea. Above 150 kgha-1 NPSB fertilizer ap-
plied was statistically not differed from the recommended NP (Table 
3). Reported the protein content in wheat grains ranged from 9.23% 
to 15.11%. [22, 23] also demonstrated that both N fertilization and 
post-anthesis water stress slightly increased grain protein concentra-
tion.

Verities Grain protein content (%)

Wane 11.5a

Kingbird 10.8b

LSD (%) 0.19

Fertilizer rates (kg ha-1)

0 (Control) 9.2c

150 TSP + 158.7 Urea 12.1a

100 NPSB 9.3c

100 NPSB + 100 Urea 11.4b

150 NPSB + 100 Urea 11.3b

200 NPSB + 100 Urea 11.8a

250 NPSB + 100 Urea 11.9a

300 NPSB + 100 Urea 12.0a

LSD (5%) 0.37

P Value <.0001

CV (%) 2.69

Table 3: Main effect of variety and blended fertilizer rates on wheat grain 
protein content

TSP, Triple Super Phosphate; NPSB, Nitrogen Phosphorus Sulfur and Bo-
ron composition; LSD, Least Significant Difference; CV, Critical Value. 
Means followed by the same letter(s) within a column are not significantly 
different from each other at 5% level of significance.
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Hectoliter Weight: The hectoliter weight was significantly (p<0.01) 
affected by the interaction effect of fertilizer rates and varieties (Ta-
ble 4). The highest hectoliter weights (74.5 kg hl-1 and 74.3 kg hl-1) 
were recorded from Wane variety at those plots fertilized with 200 
kg-1 NPSB and 150 kg-1 TSP along with supplementary urea applied, 
respectively. The lowest hectoliter weight (70.0 kg hl-1) was obtained 
from Kingbird variety in plots treated with 100 kg ha-1 NPSB without 
supplementary urea (Table 4). This could be related to the difference 
in variety with respect to applied fertilizer. Similarly, [24] reported 
that the hectoliter weights were ranged from about 57.9 kg hL–1 for 
poor wheat to about 82.4 kg hL–1 for sound wheat. The result of the 
study affirmed that the value of hectoliter weight for both varieties 
from the highest value of Wane (74.5 kg hl-1) to the lowest value of 
Kingbird (70.0 kg hl-1) of the tested bread wheat varieties was as a 
medium range. The amount of powder of wheat was important for 
millers just as grain yield is important to wheat producer. [22] report-
ed that there was a slight increment in hectoliter weight in response 
to nitrogen application under more favorable growing conditions. Re-
ported that hectoliter weight of wheat was significantly influenced by 
genotypes.

Effect of Blended NPSB Fertilizer Rates and Wheat Varieties 
on Economic Feasibility: Partial budget analysis is an important 
to identify experimental treatments with an optimum return to the 
farmer’s investment and to develop recommendation for the crop pro-
ductivity. Experimental yields were often higher than the yields that 
farmers could expect using the same treatments; hence in economic 
calculations, yields of farmers were adjusted by 10% less than that 
of the research results (CIMMYT, 1988). As indicated in Table 5, the 
partial budget analysis showed that highest net benefit (50,536 Birr 
ha-1) was obtained from Wane variety which received 300 kg ha-1 
NPSB. However, the lowest net benefit (26,496 Birr ha-1) was ob-
tained from Kingbird variety in unfertilized plot. Thus, Wane variety 
was produced better economic benefit (48,540 Birr ha-1) with high-
er marginal rate of return (992.8 %) at 200 kg ha-1 NPSB fertilizer 
applied along with supplemental urea; but, highest economic benefit  

(50536 Birr ha-1) was obtained from Wane variety at 300 kg ha-1 
NPSB applied with lowest (45.3%) marginal rate of return (Table 5). 
Similarly, Kingbird variety at 200 kg ha-1 NPSB fertilizer applied was 
gave the maximum economic benefit (46,551 Birr ha-1) with highest 
marginal rate of return (546.3%); but lowest (81.1%) marginal rate of 
return at 300 kg ha-1 NPSB applied. According to CIMMYT (1988) 
suggestion, the minimum acceptable marginal rate of return should be 
more than 100%. Therefore, both Wane and Kingbird varieties fertil-
ized with NPSB at 200 kg ha-1 were economical and recommended 
for production of bread wheat in the study area and other areas with 
similar agro-ecological conditions.

Conclusion and Recommendation

 The highest grain quality attributes (protein and hectoliter weight) 
were recorded from Wane variety (11.8% and 74.5 kg hl-1) fertil-
ized at 200 kg ha-1 NPSB along with supplemental urea with a max-
imum marginal rate of return (992.8%) and highest economic benefit 
from Kingbird variety fertilized at 200 kg ha-1 NPSB with highest 
(546.3%) marginal rate of return. Therefore, it is possible to conclude 
that the application of NPSB at the rate of 200 kg ha-1 for the pro-
duction of Wane and Kingbird varieties is economically feasible with 
better quality attributes for the study area and similar growing areas. 
However, the study should be repeated in more location and season 
using various rates and types of fertilizers for a remarkable recom-
mendation to the study area and similar agro-ecologies as the study 
was conducted in one location for one season.

Fertilizer rates (kg ha-1)

Varieties

Wane Kingbird

0 (Control) 71.2ef 71.3def

150 TSP + 158.7 Urea 74.3a 70.8ef

100 NPSB 72.2bcde 70.0f

100 NPSB + 100 Urea 73.7ab 72.1bcde

150 NPSB + 100 Urea 73.2abc 71.1ef

200 NPSB + 100 Urea 74.5a 70.3ef

250 NPSB + 100 Urea 73.2abc 70.4ef

300 NPSB + 100 Urea 72.0bcde 71.7cde

Grand mean 72.0

LSD (5%) 1.91

P value 0.0002

CV (%) 1.59

Table 4: Interaction effect of blended NPSB rates and varieties on hecto-
liter weight (kgha-1) of bread wheat.

TSP, Triple Super Phosphate; NPSB, Nitrogen Phosphorus Sulfur and Bo-
ron composition; LSD, Least Significant Difference; CV, Critical Value. 
Means followed by the same letter(s) within a column are not significantly 
different from each other at 5% level of significance.

Treatments GY
(kg 
ha-1)

SY
(kg 
ha-1)

Income(ETB 
ha-1)

GFB 
(ETB 
ha-1)

TVC 
(ETB 
ha-1)

NB
(ETB 
ha-1)

MRR 
(%)

Var. Fer. Yield Straw 

W 0 2165 3137 28140 627 28768 0 28768 -

W 100a 2806 4477 36479 895 37374 2070 35304 315.7

W 100 3425 5324 44524 1065 45589 3390 42409 538.3

W 150 3489 6416 45351 1283 46634 3600 42804 188.1 

W NP 3561 6020 46299 1204 47503 4266 43437 95.1

W 200 3966 7315 51557 1463 53020 4780 48540 992.8

W 250 4107 8285 53369 1657 55046 5130 49916 393.1

W 300 4236 9816 55072 1963 57036 6500 50536 45.3

KB 0 1991 3062 25884 612 26496 0 26496 -

KB 100a 2832 4091 36815 818 37633 2070 35563 438.0

KB 100 3252 4856 42279 971 43250 3390 40070 341.4

KB 150 3375 5317 43871 1063 44939 3600 41109 494.8

KB NP 3647 6520 47405 1304 47709 4266 43743 395.5

KB 200 3737 7761 48579 1552 50131 4780 46551 546.3

KB 250 3499 7827 45481 1565 47046 5130 41916 D

KB 300 3682 8327 47861 1665 49527 6500 43027 81.1

Table 5: Summary of economic analysis due to the effects of blended 
NPSB fertilizer rates applied to bread wheat varieties.

Where; W-Wane; KB-Kingbird; a- without application of supplementa-
ry Urea; Var-variety; Fer-fertilizer (kg ha-1); GY-grain yield; SY-straw 
yield; GFB-gross field benefit; TVC-total variable costs; NB-net ben-
efit; MRR-marginal rate of return; ETB ha-1-Ethiopian Birr per hectare; 
D-dominated treatment.

E:\PDFS\2023\11 Nov\HAAS\HAAS-23-022\10.24966\AAS-8292\100049


Citation: Duga RD, Diriba SG, Wogayehu W (2023) Quality and Economic Advantage of Bread Wheat (Triticum Aestivum L.) Varieties Fertilized by Different Rates of 
Blended Fertilizer. J Agron Agri Sci 6: 049.

• Page 5 of 5 •

J Agron Agri Sci ISSN: 2689-8292, Open Access Journal
DOI: 10.24966/AAS-8292/100049

Volume 6 • Issue 2 • 100049

References
1. Abeyo B, Braun H, Singh R, Ammar K, Payne T, et al. (2012) The perfor-

mance of CIMMYT wheat germplasm in East Africa with special empha-
sis on Ethiopia. In: Book Abstracts of Wheat for Food security in Africa 
conference AA, Ethiopia 22.

2. CSA (2018) Report on Area and Production of Major Crops (Private Peas-
ant Holdings, Meher Season): Agricultural Sample Survey. Addis Ababa, 
Ethiopia.

3. Amanuel G, Kuhne RF, Tanner DG, Vlek PLG (2003) Recovery of 15- N 
labeled urea applied to wheat in the Ethiopian Highlands as affected by P 
fertilization. J. Agron. Crop Sci 189: 30-38.

4. Stewart WM, Dibb DW, Johnston AE, Smyth TJ (2005) The contribution 
of commercial fertilizer nutrients to food production. Agronomy Journal 
97: 1-6.

5. Hirel B, Bertin P, Quilleré I, Bourdoncle W, Attagnant C, et al. (2001) 
Towards a better understanding of the genetic and physiological basis for 
nitrogen use efficiency in maize. Plant Physiology 125: 1258-1270.

6. Mosisa W, Wende A, Berhanu T, Legesse W, Alpha D, et al. (2007) Perfor-
mance of CIMMTY maize germplasm under low nitrogen soil conditions 
in the mid altitude sub humid agro-ecology of Ethiopia. African Crop Sci-
ence Society Conference 18:15-18.

7. Nyamangara J, Gotosa J, Mpofu SE, (2001) Cattle manure effects on struc-
tural stability and water retention capacity of granitic sandy soil in Zimba-
bwe. Soil and Tillage Research 64: 157-162.

8. Tolera A, Feyisa D, Friesen DK (2009) Effects of Crop Rotation and N-P 
Fertilizer Rate on Grain Yield and Related Characteristics of Maize and 
Soil Fertility at Bako, Western Oromia, Ethiopia. East African Journal of 
Sciences 3: 70-79.

9. Zerihun A, Sharma JJ, Nigussie D, Fred K, (2013) The effect of integrat-
ed organic and inorganic fertilizer rates on performances of soybean and 
maize component crops of a soybean/maize mixture at Bako, Western 
Ethiopia. African Journal of Agricultural Research 8: 3921-3929.

10. Kombiok JM, Buah SSJ, Segbedji JM (2012) Enhancing Soil Fertility for 
Cereal Crop Production through Biological Practices and the Integration of 
Organic and In-Organic Fertilizers in  Northern Savanna Zone of Gha-
na. Soil Fertil.

11. Ivanova A, Tsenov N, (2010) Effect of some agronomy practices on main 
traits of grain yield in winter wheat varieties of different quality. Bulgarian 
Journal of Agricultural Science 16: 559-564.

12. Kharel TP, Clay DE, Clay SA, Beck D, Reese C, et al. (2011) Nitrogen and 
Water Stress Affect Winter Wheat Yield and Dough Quality. Agronomy 
Journal 103: 1389-1396.

13. Triboi E, Triboi BAM (2002) Productivity and grain or seed composition: 
a new approach to an old problem. European Journal of Agronomy 16: 
163-186.

14. Ricardo C, Claudio J, Pablo U (2010) Effects of Nitrogen on Productivity, 
Grain Quality, and optimal Nitrogen rates In Winter Wheat Cv. Kumpa-
Inia in Andisols of Southern Chile. Chilean Journal of Agricultural Re-
search 70: 122-131.

15. Mohammed YA, Kelly J, Chim BK, Rutto E, Waldschmidt K, et al. (2013) 
Nitrogen Fertilizer Management for Improved Grain Quality and Yield in 
Winter Wheat in Oklahoma. Journal of Plant Nutrition 36: 749-761.

16. ATA (Agricultural Transformation Agency) (2016) Soil Fertility Status 
and Fertilizer Recommendation Atlas of the Southern Nations Nationali-
ties and Peoples’ Regional State, Ethiopia, by Ministry of Agriculture and 
Natural Resources and Agricultural Transformation Agency. Addis Ababa, 
Ethiopia.

17. EthioSIS (Ethiopian Soil Information System) (2014) Soil Fertility and 
Fertilizer recommendation Atlas of Tigray Region. Addis Ababa, Ethiopia.

18. EthioSIS (Ethiopian Soil Information System) (2013) Towards improved 
fertilizer recommendations in Ethiopia – Nutrient indices for categoriza-
tion of fertilizer blends from EthioSIS woreda soil inventory data. Addis 
Ababa, Ethiopia.

19. KARC (Kulumsa Agricultural Research Center) (2018) Kulumsa Agricul-
tural Research Center; Meteorological data, Ethiopia.

20. AACC (American Association of Cereal Chemists) (2000) Approved 
Methods of the American Association of Cereal Chemists. AACC, United 
States.

21. GenStat. (2011) GenStat Procedure Library Release. VSN International 
Ltd, United Kingdom.

22. Gooding MJ, Ellist RH, Shewry PR, Schofield JD (2003) Effects of re-
stricted water availability and increased temperature on the grain filling, 
drying and quality of winter wheat. Journal of Cereal Science 37: 295-309.

23. Labuschagne MT, Meintjes G, Groenewald FPC (2006) The influence of 
different nitrogen treatments on the size distribution of protein fractions in 
hard and soft wheat. Journal of Cereal Science 43: 315-321.

24. Austin RB (1999) Yield of winter wheat in the United Kingdom: recent 
advances and prospects. Crop Science 39: 1604-1610.

E:\PDFS\2023\11 Nov\HAAS\HAAS-23-022\10.24966\AAS-8292\100049
https://www.scirp.org/%28S%28351jmbntvnsjt1aadkposzje%29%29/reference/referencespapers.aspx?referenceid=2763907
https://www.scirp.org/%28S%28351jmbntvnsjt1aadkposzje%29%29/reference/referencespapers.aspx?referenceid=2763907
https://www.scirp.org/%28S%28351jmbntvnsjt1aadkposzje%29%29/reference/referencespapers.aspx?referenceid=2763907
https://www.researchgate.net/publication/229945097_Recovery_of_15N-Labelled_Urea_Applied_to_Wheat_Triticum_aestivum_L_in_the_Ethiopian_Highlands_as_Affected_by_P_Fertilization
https://www.researchgate.net/publication/229945097_Recovery_of_15N-Labelled_Urea_Applied_to_Wheat_Triticum_aestivum_L_in_the_Ethiopian_Highlands_as_Affected_by_P_Fertilization
https://www.researchgate.net/publication/229945097_Recovery_of_15N-Labelled_Urea_Applied_to_Wheat_Triticum_aestivum_L_in_the_Ethiopian_Highlands_as_Affected_by_P_Fertilization
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2134/agronj2005.0001
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2134/agronj2005.0001
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2134/agronj2005.0001
https://academic.oup.com/plphys/article/125/3/1258/6109889
https://academic.oup.com/plphys/article/125/3/1258/6109889
https://academic.oup.com/plphys/article/125/3/1258/6109889
https://www.cabdirect.org/cabdirect/abstract/20103268429
https://www.cabdirect.org/cabdirect/abstract/20103268429
https://www.cabdirect.org/cabdirect/abstract/20103268429
https://www.cabdirect.org/cabdirect/abstract/20103268429
https://www.sciencedirect.com/science/article/abs/pii/S016719870100215X
https://www.sciencedirect.com/science/article/abs/pii/S016719870100215X
https://www.sciencedirect.com/science/article/abs/pii/S016719870100215X
https://www.ajol.info/index.php/eajsci/article/view/42789
https://www.ajol.info/index.php/eajsci/article/view/42789
https://www.ajol.info/index.php/eajsci/article/view/42789
https://www.ajol.info/index.php/eajsci/article/view/42789
https://academicjournals.org/journal/AJAR/article-full-text-pdf/663D8C934321.pdf
https://academicjournals.org/journal/AJAR/article-full-text-pdf/663D8C934321.pdf
https://academicjournals.org/journal/AJAR/article-full-text-pdf/663D8C934321.pdf
https://academicjournals.org/journal/AJAR/article-full-text-pdf/663D8C934321.pdf
https://www.intechopen.com/chapters/41128
https://www.intechopen.com/chapters/41128
https://www.intechopen.com/chapters/41128
https://www.intechopen.com/chapters/41128
https://www.agrojournal.org/16/05-04-10.pdf
https://www.agrojournal.org/16/05-04-10.pdf
https://www.agrojournal.org/16/05-04-10.pdf
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2011.0011
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2011.0011
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2011.0011
https://www.sciencedirect.com/science/article/abs/pii/S1161030101001460
https://www.sciencedirect.com/science/article/abs/pii/S1161030101001460
https://www.sciencedirect.com/science/article/abs/pii/S1161030101001460
https://www.researchgate.net/profile/Pablo-Undurraga/publication/262516161_Efecto_del_Nitrogeno_en_Productividad_Calidad_del_Grano_y_Dosis_Optimas_de_Nitrogeno_en_Trigo_Invernal_cv_Kumpa-INIA_en_Andisoles_del_Sur_de_Chile/links/57bd9b8e08aedf5f75ebdf63/Efecto-del-Nitrogeno-en-Productividad-Calidad-del-Grano-y-Dosis-Optimas-de-Nitrogeno-en-Trigo-Invernal-cv-Kumpa-INIA-en-Andisoles-del-Sur-de-Chile.pdf
https://www.researchgate.net/profile/Pablo-Undurraga/publication/262516161_Efecto_del_Nitrogeno_en_Productividad_Calidad_del_Grano_y_Dosis_Optimas_de_Nitrogeno_en_Trigo_Invernal_cv_Kumpa-INIA_en_Andisoles_del_Sur_de_Chile/links/57bd9b8e08aedf5f75ebdf63/Efecto-del-Nitrogeno-en-Productividad-Calidad-del-Grano-y-Dosis-Optimas-de-Nitrogeno-en-Trigo-Invernal-cv-Kumpa-INIA-en-Andisoles-del-Sur-de-Chile.pdf
https://www.researchgate.net/profile/Pablo-Undurraga/publication/262516161_Efecto_del_Nitrogeno_en_Productividad_Calidad_del_Grano_y_Dosis_Optimas_de_Nitrogeno_en_Trigo_Invernal_cv_Kumpa-INIA_en_Andisoles_del_Sur_de_Chile/links/57bd9b8e08aedf5f75ebdf63/Efecto-del-Nitrogeno-en-Productividad-Calidad-del-Grano-y-Dosis-Optimas-de-Nitrogeno-en-Trigo-Invernal-cv-Kumpa-INIA-en-Andisoles-del-Sur-de-Chile.pdf
https://www.researchgate.net/profile/Pablo-Undurraga/publication/262516161_Efecto_del_Nitrogeno_en_Productividad_Calidad_del_Grano_y_Dosis_Optimas_de_Nitrogeno_en_Trigo_Invernal_cv_Kumpa-INIA_en_Andisoles_del_Sur_de_Chile/links/57bd9b8e08aedf5f75ebdf63/Efecto-del-Nitrogeno-en-Productividad-Calidad-del-Grano-y-Dosis-Optimas-de-Nitrogeno-en-Trigo-Invernal-cv-Kumpa-INIA-en-Andisoles-del-Sur-de-Chile.pdf
https://www.tandfonline.com/doi/abs/10.1080/01904167.2012.754039
https://www.tandfonline.com/doi/abs/10.1080/01904167.2012.754039
https://www.tandfonline.com/doi/abs/10.1080/01904167.2012.754039
https://www.scirp.org/(S(351jmbntvnsjt1aadkozje))/reference/referencespapers.aspx?referenceid=2754397
https://www.scirp.org/(S(351jmbntvnsjt1aadkozje))/reference/referencespapers.aspx?referenceid=2754397
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Towards+improved+fertilizer+recommendations+in+Ethiopia+%E2%80%93+Nutrient+indices+for+categorization+of+fertilizer+blends+from+EthioSIS+woreda+soil+inventory+data&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Towards+improved+fertilizer+recommendations+in+Ethiopia+%E2%80%93+Nutrient+indices+for+categorization+of+fertilizer+blends+from+EthioSIS+woreda+soil+inventory+data&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Towards+improved+fertilizer+recommendations+in+Ethiopia+%E2%80%93+Nutrient+indices+for+categorization+of+fertilizer+blends+from+EthioSIS+woreda+soil+inventory+data&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Towards+improved+fertilizer+recommendations+in+Ethiopia+%E2%80%93+Nutrient+indices+for+categorization+of+fertilizer+blends+from+EthioSIS+woreda+soil+inventory+data&btnG=
https://books.google.co.in/books/about/Approved_Methods_of_the_American_Associa.html?id=xJwQAQAAMAAJ&source=kp_book_description&redir_esc=y
https://books.google.co.in/books/about/Approved_Methods_of_the_American_Associa.html?id=xJwQAQAAMAAJ&source=kp_book_description&redir_esc=y
https://books.google.co.in/books/about/Approved_Methods_of_the_American_Associa.html?id=xJwQAQAAMAAJ&source=kp_book_description&redir_esc=y
https://www.scirp.org/(S(vtj3fa45qm1ean45wffcz5%205))/reference/referencespapers.aspx?referenceid=1111420
https://www.scirp.org/(S(vtj3fa45qm1ean45wffcz5%205))/reference/referencespapers.aspx?referenceid=1111420
https://www.sciencedirect.com/science/article/abs/pii/S0733521002905011
https://www.sciencedirect.com/science/article/abs/pii/S0733521002905011
https://www.sciencedirect.com/science/article/abs/pii/S0733521002905011
https://www.sciencedirect.com/science/article/abs/pii/S0733521006000257
https://www.sciencedirect.com/science/article/abs/pii/S0733521006000257
https://www.sciencedirect.com/science/article/abs/pii/S0733521006000257
https://acsess.onlinelibrary.wiley.com/doi/epdf/10.2135/cropsci1999.3961604x
https://acsess.onlinelibrary.wiley.com/doi/epdf/10.2135/cropsci1999.3961604x


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 
Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

