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Introduction

In the last few decades, one of the important problems in agriculture is the high cost of fertilizers in plant
production and their dispersion in the field, which gives rise to soil and water pollution; moreover, their extensive
use is believed to contribute to global warming through emissions of nitrous oxide. Therefore, modern agriculture
aims to reduce the input of fertilizers and improve grain quality without affecting yield. The cereal-legume
intercropping system has been a common cropping system in arid and semi-arid areas such as Afghanistan. Another
way to reduce the application of chemical fertilizers to improve biological activity, increase soil fertility, increase
crop yield and ultimately achieve stability in agricultural systems is by using organic fertilizers, including livestock
manure. Afghanistan's soils are deficient in organic matter, and there are various management approaches to soil
nitrogen supply, such as applying chemical fertilizers, manure, and intercropping. Thus, this study aimed to
investigate the effect of nitrogen supply sources on wheat cultivars' quantitative and qualitative yield in the Herat
province of Afghanistan.

Materials and Methods

In order to determine the effect of nitrogen supply sources on different wheat varieties, an experiment was
conducted on the agriculture faculty research farm of Herat University-Afghanistan in 2018-19. The experiment
was set up on a split plot in a randomized complete block design with three replications. The main plot factor was
three levels of nitrogen supply sources (mix cropping clover & wheat, N application (100 kg.ha-1 Urea), 40 ton.ha-
1 manure application) and ten wheat varieties being cultivated in Herat were considered as subplot factors.
After harvesting, plant samples were placed in the oven at 65 °C for 48 hours, and various parameters (total dry
matter, yield and yield components, protein percentage, seed K & P) were measured in the laboratory for each
plot. The analysis of variance (ANOVA) was performed by using GLM proc in SAS version 9.1, and the least
significant difference test (LSD) was used for mean comparison.

Results and Discussion

Results showed that the effect of nitrogen supply sources on all wheat quality and quantity yield components,
except on spike length, number of spikelets per spike, and the amount of seed P and K, were significant. However,
the effect of variety, except on stem and leaf weight, and the amount of seed P and K in all measured parameters
were significant. In addition, the interaction of nitrogen supply sources and varieties on spike length and weight,
1000 seed weight, seed yield, and seed protein were significant. The highest amounts of all measured

1 and 2- Associate Professor and Lecturer, Department of Agronomy, Faculty of Agriculture, Herat University,
Afghanistan.

3 and 4- Assistant Professor and Associate Professor, Department of plant Production, University of Torbat Heydarieh,
Torbat Heydarieh, Iran

(*- Corresponding author. Email: ra_nazarian@yahoo.com)



https://agry.um.ac.ir/
https://dx.doi.org/10.22067/agry.2021.69468.1031
mailto:ra_nazarian@yahoo.com
https://agry.um.ac.ir/journal/about
https://agry.um.ac.ir/journal/about
https://orcid.org/0000-0001-8968-2359
https://orcid.org/0000-0001-8201-3152
https://orcid.org/0000-0003-2497-8604

VFo) (Ll « Yoyloud OF aler (6 5bis ol pgs 4y pis  YFAY

characteristics were obtained in chemical fertilizer application. But the difference between chemical fertilizer
application and clover mix cropping on the number of spikelets per spike, stem & leaf weight, and total dry matter
(TDM) was not significant. In addition, results showed that the measured traits varied in different varieties. The
highest plant height was obtained in the Gul-96 variety, but the Mazar-99 variety, Kabul-13 variety, and Gul-96
variety were the same in producing TDM. In comparison, the Kabul-13 variety produced the most spikes weight,
seed per spike, seed yield, harvest index, and highest protein yield. But the Baghlan-09 variety had the highest
1000 seed weight.

Conclusion

Results showed that different sources of nitrogen supply had a positive effect on the quantitative and qualitative
yield of wheat. Also, different wheat varieties reacted differently to nitrogen sources. The highest grain yield was
produced by Kabul 13 wheat cultivar with 100 kg urea per hectare application, but no significant difference was
observed between grain yield with urea fertilizer application and wheat clover mixed cropping system. In addition,
there was no significant difference between the grain protein percentages on treatments with urea fertilizer
application with wheat clover mix cropping. As a result, it is inferred that the cultivation of Kabul 13 wheat variety
mixed with clover in a sustainable, low-input agricultural system in Herat province of Afghanistan, like urea
fertilizer application, will be able to increase the quantitative and qualitative yield of wheat as an offer the option
to farmers.

Keywords: Mix cropping, Seed yield, Protein yield, Total dry matter.
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Table 1- Physical and chemical characteristics of farm soil and cow manure
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Table 4 -Mean comparison for effect of nitrogen supply sources on wheat quantity and quality yield

ko adgd Job i (339 &> &j9 il 552 o9 4l 3,8as @l g
Treatments Spike length Spikes weight Seed weight ~ 1000-seed weight Seed yield Seed protein

(cm) (g.m?) (g.m?) (9) (ton.ha™) (%)
FiV1 10.10 1022.00 474.33 33.40 4,74 12.91
FiV2 9.93 1070.66 554.66 32.67 5.54 11.58
F1V3 9.66 1302.00 620.00 29.90 6.20 12.89
F1V4 10.80 1239.00 726.00 32.91 7.26 12.22
F1Vs 10.13 1081.33 478.66 29.13 4.78 11.33
F1Vs 10.06 1168.66 566.33 30.61 5.66 12.85
Fi1V7 9.90 972.66 464.66 30.67 4.64 12.31
F1Vs 9.96 1079.00 514.33 30.81 5.14 12.19
F1Vo 10.36 853.33 389.66 29.16 3.89 12.47
F1V1o 9.53 843.00 463.00 32.50 4.63 12.64
F2V1 10.33 1184.33 697.00 35.44 6.97 13.53
FaV2 9.90 1091.66 594.00 45.62 5.94 14.30
Fa2Vs3 9.16 1159.33 698.00 37.68 6.98 13.84
FaV4 10.46 1421.66 802.33 40.21 8.02 12.37
Fa2Vs 9.76 1214.00 661.33 35.90 6.61 12.15
F2Ve 9.93 1257.33 620.33 32.02 6.20 12.75
F2V7 9.96 1380.00 720.66 35.05 7.20 11.12
F2Vs 11.26 970.33 487.00 31.75 4.87 12.09
F2Vo 10.83 1239.33 612.66 34.18 6.12 11.00
F2V1o 9.00 1162.66 641.66 31.90 6.41 12.02
FsV1 10.70 1173.00 594.00 37.94 5.94 11.76
FsV2 8.10 889.00 563.00 45.04 5.63 12.03
FsV3 10.60 882.00 328.00 25.91 3.28 13.18
FsV4 10.20 892.00 510.00 35.92 5.10 12.92
FsVs 8.60 872.33 359.00 32.72 3.59 12.71
FsVe 9.80 863.00 312.00 27.27 3.12 15.15
FsV7 10.73 780.33 402.00 33.16 4.02 13.93
F3Vs 9.73 820.00 384.33 29.99 3.84 11.93
F3Vg 9.83 750.00 382.33 31.62 3.82 13.96
F3V1o 9.60 828.00 443.00 30.39 4.43 12.44
LSD (%s) 0.68 131.08 89.77 3.38 0.89 0.84

.M)\:@MerJ&;SLSD)l_\LJJ:;ﬁS&QJ)LE.x}idnw&nMLili}>45}:Lq.L:§5l:ﬁ}¢»\w)> OJW!CE“)>LSDQ}A}TJLA\J,5A“€LS$%

P <os00)

* The comparison is based on the LSD test at the 5% probability level and the averages are compared two by two with the control.
Differences that are greater than the mentioned LSD value are significant.

F1: Mix cropping e, cuis, For N Application oyl s, 565, Fa3: Manure Application .l »g8
Varieties:laan,ls V114 5, V2i <& (May, V3I V ciga, Vai W S, V52 48 S, V! polie, V7 <A EL s, Vs < 0Lis 0, Voi ¥ ol ViolY ol
V1= Mazar-99, V.= Baghlan-09, V3= Chont-1, V4= Kabul-13, Vs= Gul-96, V= Mugawim, ;= Shoshom-b08, Vg=

Drokhshan-09, V¢= Lalmi-4 and V0= Lalmi-3

35 sl o ikl SO b g S bylke cuiS &S

2 logas @S W5y caslie 5 olyiear 5 0391 oluend
50,8 oo iy ¢ yliwdlidl — il bl 53 00l oS (sl e

aS 05,8 yyl58 (Shakeri et al., 2012) -, Sen 5 (5,
355 PSS Be 35 b oS olS )3 (Sgp hopd o yide

ol sy (g 295 b )l il bl )3 9 Jb3g i (saberd
b g st b g Sladilo doly anel slaswl 457 ol of 5]
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Slnly SB Gl LB 039y e () 9 Siars oS
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Fig. 1- Effect of N supply sources on wheat’s seed protein
Varieties: g Vi A% e, V2! +8 oMo, Vai ) coge, Vil W LIS, V51 88 S, Vel polis, V7 <A g i, Vi +4Lis s, Vol ¥ ol Vigl¥ Lol

F1: Mixed cropping e, cuis, F2: N application oyl )bj,25 365, F3: Manure application els 358
V1= Mazar-99, V.= Baghlan-09, V3= Chont-1, V4= Kabul-13, Vs= Gul-96, V= Mugawim, VV;= Shoshom-b08, Vg=
Drokhshan-09, Vo= Lalmi-4 and V1= Lalmi-3
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Fig. 2- Effect of N supply sources on wheat’s protein yield
F1: Mix cropping wa,s cuss, F2: N Application o, )59, 35, F3: Manure application _ls 48
Varieties:ban,ls V128 i, Vai «8 (May, V3 ) o, VAW LS, V5248 S, Ve plis, V7 A €L oaind, VB! - 5Lis 5, Vor ¥ ol ViYLl
V1= Mazar-99, V.= Baghlan-09, V3= Chont-1, V4= Kabul-13, Vs= Gul-96, V= Mugawim, VV;= Shoshom-b08, Vg=
Drokhshan-09, Ve= Lalmi-4 and Vo= Lalmi-3
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