Table 1. The impact of micronutrient supplementation on the average yield of potatoes and sugar beets (measured in kg per hectare) is being assessed.
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Sources: (Malakouti, 2008)


[bookmark: _Toc518208624]Table 2.The impact of adding secondary and micronutrients on cereal yield in different African nations [image: A table with numbers and text
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Source: (IFDC, 2012)





[bookmark: _Toc518208625]Table 3.The impact of lime, a combination of fertilizers, and compost on the thousand seed weight, harvest index, grain yield, straw yield, biological yield, and straw yield of barley were investigated in Wolmera district, West Showa, Ethiopia.
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Source: (Woubsh et al., 2017)
Means within a column followed by the same letter are not significantly different at 5% probability level.


[bookmark: _Toc518208626]Table 4. Response of teff to application of different fertilizers 
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Source: Ayalew and Habte, 2017
Means within a column followed by the same letter are not significantly different at 5% probability level.
[bookmark: _Toc518208627]Table 5. Evaluating teff production involves examining partial budgets, marginal rates of return, and conducting dominance analysis on fertilizers. 
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Source: (Ayalew and Habte, 2017)
Yield adjustment=10%, Field price of teff = 18/kg, MRR= marginal rate of return, MARR=100%, BF= blended fertilizer, Av.yield= average yield, Adj.yield=adjusted yield, TCTV= total cost that vary, NB=net benefit, D= dominated treatments, ETB=Ethiopian Birr


Table 6.The effect of balanced fertilization on grain yield (kg /ha) and thousand kernel weight index 
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Source: (Malakouti, 2008)
*Significant differences at the 5% level. **Significant differences at the 1% level. ***The main cause of the decrease in the thousand kernel weight index in the field studies was the existence of some growth-limiting factors in some of the provinces, such as soil salinity.
ns: no significant differences between treatments.


[bookmark: _Toc518208630]Table 7. Amount of micronutrients removed by major intensified production systems in Indi
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Source: Takkar, 1996 cited by Reg et al. (2005)
[bookmark: _Toc518208631]Table 8. Shoot dry weight, grain yield, number of panicles, grain harvest index (GHI), (across two Zn levels) and Zn harvest index (ZnHI) of 10 upland rice genotypes 
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Source: (Alloway, 2008)
*, **, NS Significant at the 5%, 1% probability levels and non-significant, respectively Means in the same column followed by the same letter are not statistically different at the 5% probability level by the Tukey’s test. Several application methods are used for the correction of micronutrient deficiency. The most frequent method is the broadcast application of micronutrient onto soil. Irrespective of the methods used, application of Zn very significantly enhanced grain yield and shoot biomass. The highest increases in grain yield were found with soil, soil + leaf or seed + leaf application methods (fig 2).
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Total grain

yield Nutrients removed (g ha')

Cropping system (tha) Zn Fe Mn Cu B Mo
Rice-rice 80 320 1224 2200 144 120 16
Rice-wheat 80 384 3108 2980 168 252 16
Maize-wheat 8.0 744 7296 1560 616 - -
Soybean-wheat 65 416 3362 488 710 - -
Pigeonpea-wheat 6.0 287 4356 493 148 - -
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Shoot dry wt. Grain yield Number of ZnHI

Genotype (g pot) (g pot™) panicles pot™!  GHI Zn, Zny
Bonanga 64.25ab 52.93¢ 21.00be 045ab  060abc  0.25ab
Caipé 89.52de 55.60bc 19.17¢ 038 062ab  0.25ab
Canastra 79.02¢ 60.47abc  24.00abc 043ab  064ab 0351
Carajas 62.07ab 60.67abc  24.50ab 050cd 0762 032ab
Carisma 7038a 61.82abed  26.17ab 047ab  060abc  03lab
CNA8S40  66.85ab 68.78d 25.83ab 053cd 068 037
CNASSST  79.83¢ 7133d 2683 047ab  046bc  030ab
Guarani 58.43b 64.92abed  25.67ab 053cd  070a 022
Maravilha ~ 83.98ce 60.45abc 2733 042ab  057abe  0.26ab
IR42 96.26d 68.15d 35.83d 04lab 040 021b
Average 75.06 6251 25.63 0.46 060 028
Ftest

Zn level - . = = -

Genope ™ . - . .

InXG xs xs xs xs -

CV (%) 9 12 15 8 12





image1.png
Treatment Treatment
Sugar beet

Potato field Yield field Yield
location NPK NPK + Micronutrients  increase (%) location NPK  NPK + Micronutrients  increase (%)
Semnan 29,000 32,000 10 Fars 6497 6561 1
Hamadan 41,500 46,500 12 Khorasan 4230 4545 7
Kerman 13,900 17,500 26 Arak 9858 10,635 8
Karaj 16,900 22,100 31 Karaj 6450 7500 16
Ardabil 35,500 36,700 3
Mean 27360 30,960 16 Mean 6759 7310 8
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Crop Couiry | Numberol Vi wihNPK) Ve wih NP ieldineresse  Additional

Sies only  and with scondary]  £95% confidence  nutiens
micronurients nteral

Muze | Eibiopia 5 o0 o 2208 SzaB

Whear  Eihiopin s 399 s28 1292025 S.znB.Cu

Maize Burundi 44 31 527 2162029  Dolomite*, S, Zn, B, Cu

Rice Bunndi 168 0 639 2002012 570, B Cu

Mize  Mommbigu I 299 s L9010 Mg.S, 70,5

Wheat  Rwanda o0 hn Sot 1502025 K.S.70.B.Cu

Rice (paddy) _ Rwanda B 4 559 1572031 5.70B.Cu
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Treatments Thousand Harvest Grainyield Biomass  Straw yield
seed index  (kgha?) yield (kg ha1)
weight (g) (%) (kg ha1)

Control 10° 38 1318 3433 2116°
5t compost ha'! 37 39¢ 1617 4173 2556
611kg lime hat 360 37¢ 1683 4483 2801
611kg lime + 5 t compos t hal 3m 40 1745¢ 4267¢ 25220
150 kg DAP +100 kg KCl +72 kg N kg hat 38 430 3811 8917 5106*
150 kg NPSB + 100 kg KCI +72 kg N hat 37 4230 1670¢ 3967¢ 2296
611kg lime + 150 kg NPSB + 100 kg KCl +72 kg N ha-t 38 450 44143 9820 54060
611kg lime + 5 t compost + 150 kg NPSB + 100 kg KCI a4 ar 5386 115000 61140
+72kg N ha

611kg lime + 2.5 t compost + 75 kg NPSB + 50 kg KCl a 4400 4800 10767+ 5967
+36 kg N hat

LSD (5%) 2 0.05 1099.7 24679 14653
CV (%) 225 443 1308 1266 1321
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Treatments Grain yield Biomass Straw No. of
(kg/ha) (t/ha) yield tillers
(t/ha)

64 kgN + 30 kg P/ha(recommended amount of NP) 1187.0bc 4.39b 3.27b 6.83ab
28kgN-+18kgP+25kgK+13kgS+2.4kgZn+1kgB/ha 1081.3¢ 4.32b 3.20b 6.70ab
46kgN+20kgP+16kgS+2.6kgZn/ha 1243.3bc 5.01ab 3.83ab  6.17b
64kgN+18kgP+25kgK+13kgS+2.4kgZn+1kgB/ha 1365.4ab 5.83a 4.50a 7.17a
28kgN+30kgP+25kgK+13kgS+2.4kgZn+1kgB/ha 1207.4bc 4.69ab 3.52ab  7.30a
64kgN+30kgP+25kgK+13kgS+2 4kgZn+1kgB/ha 1502.5a 5.46ab 4.13ab__ 6.83ab
64kgN+20kgP+16kgS+2.6kgZn/ha 1280.8abc 4.69ab 3.43b 6.03b
CV (%) 15.46 19.82 24.25 10.26
LSD 5% 232.44 1.15 1.06 0.82
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smw  Av. TCTV  Revenues  NB MRR
Treatments yield yield  Adjyild (ETBha) (ETBMha) (ETBMa) (%)

46kgN+20KgP+1 6kgS+2.6keZnha 383 1243 190 308282 216743 I8S9Ls
64keN + 30 kg Pha(recommended amount of NP) 327 1187 10682 317426 20538 173%96 D
2kgNHISkgPH2SkeKHSkeS 2 keZnt kgBha 322 10BL 97307 338L82 188038 1522 D
64kgN+20kgP+ 6kgS+2.6keZnha 342 181 Us28 353829 22166 185784 D
CAkgNHISKPH2SkeKHSkeS 2 keZnt IkgBha 452 1365 12289 4l666 239262 197596
2RkgNHI0KEPHISkeKHSkeS 2 akeZn+ kgBha 352 1207 10867 425L6S 209693 167176 D
64kgN+30kgP+25keK+13keS+2.4keZn+ IkgB/ha 4.4 1503 13523 503643 259952 20958.7
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Grain yield Weight of a

(kg ha') thousand seeds (g)
Region Control Balanced Change CV. (%) Control Balanced Change CV. (%)

fertilization (%) fertilzation ~ (%)***

Fars 3904 4476 145 17.29 37.73 36.75 -2.6" 6.12
Hamadan 5496 6418 16.8** 7.63 36.07 3721 432 2.38
lilam 4428 4565 3.1 6.50% 3636 36.86 1.4 1.41
Esfahan 5843 6287 76 11.50 40.97 42.26 432 7.05
Khuzestan 2546 2555 0.4 952" 3491 3471 06* 4.30
Tehran 4480 4835 7.9% 10.19 47.33 4722 -0.2** 1.63
Zabol 2800 2877 28 22.69" 37.87 37.73 04" 1022
Semnan 4705 4448 55 12.99" 4387 41.88 —45* 6.69
Yazd 3698 4500 217 1352 4061 40.97 09 5.16
Varamin 5200 5925 14,00 373 40.87 30.87 25* 474
Kordestan 5023 5387 7.3 9.81 3331 33.99 2.0° 5.43
Average 4353 4640 66 10.77 38.49 3894 1.2+ 551





