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Abstract

Cow manure is one of the most commonly used fertilizers in saffron cultivation, but its main problem is the
slow process of decomposition and the slow release of nutrients in the short term; leading to overuse of chemical
fertilizers by farmers. It is expected that with the introduction of nanotechnology in the field of agriculture, a
suitable solution will be found to improve the absorption time of organic fertilizers. Cattle manure nanoparticles
can reduce the decomposition time of cattle manure with a higher specific surface area. Therefore, a split-plot
design was carried out using two conventional methods of mulching and mixing with soil on the performance of
saffron and soil characteristics to compare the performance of conventional chemical fertilizers and cow manure
with nano cow manure. The main factor in seven levels (including nano cow manure in two amounts of five and
20 tons per hectare and in two forms of application of mulch and mixed with soil, normal cow manure in the
amount of 20 tons per hectare and two forms of mulch and mixed with soil and no use cow manure) and the sub-
factor included NPK chemical fertilizer (at two levels of use and non-use). The results showed that by making
cattle manure nanosized, its half-life in the soil decreased from about 36 weeks to 11 weeks. Nano cow manure
treatment of 20 tons per hectare mixed with soil showed an increase in dry stigma yield by 43.7, 46, and 57%,
respectively, compared to conventional cow manure treatments, chemical fertilizer treatments, and controls. The
nano application of cow manure resulted in maintaining more moisture, less mechanical resistance in the soil, and
more percentage of nutrients in the plant. In the comparison of the two methods of mulching and mixing, it was
observed that in the mulching method, the amount of moisture is higher and the surface mechanical resistance is
lower in the soil, and in the mixing method, the amount of nutrients in the leaves is higher. The results showed
that in treatments with nano cow manure, the mixed method is preferable to mulch. Making cattle manure nano,
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using the mixed method instead of mulch, and applying higher levels of cattle manure, was reduced the synergistic
effect of chemical fertilizers in increasing yield. As in nano cow manure treatment (20 tons per hectare mixed with
soil) was not observed significant yield increase due to the addition of chemical fertilizer. Also, nano cow manure
five ton per hectare treatments (mulch and mixture) showed a 22% yield increase compared to conventional cow

manure treatments. It is possible to increase the yield by 22% by making cow manure nanosized, along with
reducing the consumption of cow manure by 75% in the second year of saffron cultivation.
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Table 2- Variance analysis of the effects of fertilizer treatments on the half-life of cow manure, the amount of nitrogen,
phosphorus, and potassium in leaves, soil characteristics, and saffron yield

P @3ljl 4y Olaye pSibe
S.ov df Mean square
K6 Cooglie .
SLis AW "))9 . US\H wﬁ g‘d@b) t a4 St
Dry weight of o do sk i P 03954
sti Half life Mechanical o Potassium  Phosphorus  Nitrogen
gma X . (6m)
resistance of soil m
R’I’S ¢ 2 0.1088095 0.488611 1492.9524 0.184523 0.009007 0.000516 0.052916
epea
oS 255 Cow 6 17571031  1137.59™ 142506.20™ 16.49746™ 0.179292"  0.006282""  0.753253"
manure (A)
tbosd 355
Chemical 1 8.960952™" 0.38027"™ 30.8571" 0.019285™  0.128152™  0.008009™  0.668809™
fertilizer (B)
“‘b"i:"x“;l’j ! 6 0.192619" 1.6642 189.1905™ 0.005396™  0.002435™  0.000309™  0.011031"
Sl e - 3.85 8.03 4.67 2.58 9.61 7.42 5.48

C.V. (100%)
ns: No significant difference, *: Significant difference at the one percent level, **: Significant difference at the five percent level.
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Table 3 — Mean comparison of the half-life of cow manure

S5 355 &5 38 o (Sl
Type of cow manure Average half-life (weeks)
SB 3 byle &g S )3 (55 Ve g9l5 355 9l 9.22
Nano cow manure 20 t.ha™* mixtured in soil
S gle ©pgar S 53 (5 Ve 69l 395 9L 13.15
Nano cow manure 20 t.ha"* applied as mulch
SB 3 bl @jgm LS 53 (50558 355 5L 6.85
Nano cow manure 5 t.ha™* mixtured in soil
S e & yguay S > 05 BgylS 358 4 10.48
Nano cow manure 5 t.ha* applied as mulch
ST 3 bglss &ygumy JlSo 53 o5 Ve Jsane (555 365 33.17
Cow manure 20 t.ha™* mixtured in soil
SB o e @ygurs JuSa 3 5 Ve Jgere 598 365 38.95
Cow manure 20 t.ha" applied as mulch
LSD 0.05 1.7938
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cc% 0
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S & & @ §» & S & &S @”Q §» &
%q,«\ & <~ O ‘%‘@ & 8 <5
Type of cow manure Type of cow manure
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Figure 4 - The effect of cow manure on mass moisture content and surface mechanical resistance of the soil.
Nano20 Mixture: Nano cow manure 20 t.ha™ mixed with soil (S b bgbxe ,JuSa ;5 5 ¥+ 5L ¢48 345), Nano5 Mixture: Nano cow

manure 5 t.hal mixed with soil (S5 b bl )t y3 oz 95U 698 345), Nano20 Mulch: Nano cow manure 20 t.ha™ mulch
(@l 552 > 55 ¥+ 9l 545 258), Nano5 Mulch: Nano cow manure 5 t.ha™ mulch (gl )k 1 o gy 56 595 555) , CM20 Mixture: Cow
manure 20 t.hat mixed with soil (S L byl )k 15 5 ¥+ Jgee 595 345), CM20 Mulch: Cow manure 20 t.ha™ mulch

(o oS 3 5T+ Jyane (555 255)
LSD 0.05 em= 0.548 , LSD 0.05 mechanical resistance = 47.391
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Table 4- Comparison of the average effects of fertilizer treatments on the amount of leaf nutrients

s §95 S AW (59 eewly deyd Hwd noyd OFgrk w0y
Tvoe of“treatment Dry weight of Potassium Phosphorus Nitrogen
yp stigma (kg.ha®) percentage percentage percentage
«98 28 i1 The effect of cow manure (A)
S bgle g S0 2 Vg 25 g 9.17 1.32 0.316 3.40
Nano cow manure 20 t.ha™t mixture in soil
SE gl ©ppa B0 2 T 515 355 8.50 1.01 0.273 3.03
Nano cow manure 20 t.ha applied as mulch
S byl g 55 (710 55l5 258 516 7.45 0.97 0.275 3.07
Nano cow manure 5 t.ha™* mixture in soil
SE 2 gl S 58 2 70 55 28 7.03 0.90 0.261 2.77
Nano cow manure 5 t.ha applied as mulch
SE gl g 0 2 T Jyene 56 28 5.66 0.85 0.238 2.50
Cow manure 20 t.ha* applied as mulch
SE 2 bgloe Sy9m 82 2 7 ¥ gess 8 258 5.55 0.87 0.247 2.58
Cow manure 20 t.ha! mixture in soil
985 g 4.40 0.81 0215 2.43
Without cow manure
LSD 0.05 0.3119 0.1098 0.023 0.1841
e 355 31 The effect of chemical fertilizer
(B)
e e 7.28 1.02 0.275 2.95
Nitrogen + Phosphorus + Potassium
et ooy 6.36 0.91 0.247 2.70
Without chemical fertilizer
LSD 0.05 0.1667 0.0587 0.0123 0.0984
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Figure 5- Comparison of the average effects of different fertilizer treatments on saffron yield.

Nano20 Mixture: Nano cow manure 20 t.ha™t mixed with soil (S b bybxe ,JuSa ;5 5 ¥+ 5L ¢48 345), Nano5 Mixture: Nano cow
manure 5 t.hal mixed with soil (S5 b bl )t )3 o5 @ 95U 598 345), Nano20 Mulch: Nano cow manure 20 t.ha™ mulch
(2l 1S 45 55 ¥+ b (48 558), Nano5 Mulch: Nano cow manure 5 t.hal mulch (gl S ;5 o5z 6 (5985 565) , CM20 Mixture: Cow
manure 20 t.hat mixed with soil (SK L byl i 15 55 Y+ Joese (5588 265), CM20 Mulch: Cow manure 20 t.ha't mulch
(o ;b 3 5 Ve Jgeme 5988 355), + NPK: pulse Nitrogen, phosphorus and potassium(ealy g yiwd o595 obowd o3gS b ol o).
LSD 0.05 = 0.4485
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