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Introduction

Soil quality plays a very important role in crop production. Quantitative and rapid assessment of soil quality
provides the possibility of timely evaluation of the effect of management methods, including fertilization
management, on soil conditions. In order to study the state of soil quality, it is necessary to use characteristics that
represent dynamic soil quality that are sensitive and effective to land use changes and various management
practices. In order to investigate the effects of the combined use of organic and chemical fertilizers on soil quality,
this research was conducted in the form of randomized complete blocks in with 9 treatments and three replications
in the Alborz province.

Materials and Methods

This research was conducted in plots with an area of 200 square meters in the Alborz province. Fertilizer
treatments included: 1) fallow, 2) control (without using fertilizer), 3) application of nitrogen, phosphorus and
potassium fertilizers based on soil test, 4) application of 20 tons of cow manure every two years + application of
75% of the recommended amount of nitrogen + application of 50% of the recommended amount of phosphorus
and potassium, 5) application of 20 tons of compost every two years + application of 75% of the recommended
amount of nitrogen + application of 50% of the recommended amount of phosphorus and potassium, 6) annual
application of 20 tons of cow manure + application 75% of the recommended amount of nitrogen, 7) annual
application of 20 tons of compost + application of 75% of the recommended amount of nitrogen, 8) annual
application of 20 tons of cow manure, 9) annual application of 20 tons of compost. After sampling the soil at the
end of each crop and measuring the properties of pH, electrical conductivity, soil organic carbon, available
phosphorus and potassium, bulk density, mean weighted diameter, cumulative soil quality index (SQI) and nemero
quality index (NQI) were calculated. Finally, changes in soil quality indicators due to different management
practices of organic and chemical fertilizers were evaluated.

Results and Discussion

According to the results, there was a significant difference between the treatments in the studied indices in all
years, which indicated the effect of different treatments on soil quality. Furthermore, no significant differences
were observed between the years. In the second and third years, the highest wheat yield in the studied treatments
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was related to treatment 7 (annual application of 20 tons of waste compost + application of 75% of the
recommended nitrogen amount) with values of 3833 kg/ha (first year), 6733 kg/ha (second year) and 5211 kg/ha
(third year). This resulted in increases of 44%, 105%, and 131% compared to the control treatment (without
fertilizer) in the first, second, and third years, respectively. The combined application treatments of organic and
chemical fertilizers (4, 5, 6 and 7) had a significant increase compared to the chemical fertilizer application
treatment (treatment 3) and the organic fertilizer application treatment (treatments 8 and 9). Moreover, there was
no significant difference between the combined application treatments of organic and chemical fertilizers
(treatments 4, 5, 6 and 7). In addition, all treatments had a significant increase compared to the control treatment
(treatment 2), which indicates the effect of the combined application of organic fertilizers with chemical fertilizers
in improving soil quality and wheat yield. In the third year, there was a significant correlation between yield and
soil quality indices (p<0.01), which indicates the effect of increasing soil quality due to increasing organic matter
and chemical fertilizers on increasing wheat yield.

Conclusion

The results showed that there was a significant difference between the treatments in the studied indices, but
there was no significant difference between different years. The combined application treatments of organic and
chemical fertilizers significantly increased wheat yield compared to the chemical fertilizer application treatment
and the organic fertilizer application treatments, while there was no significant difference between the combined
application treatments of organic and chemical fertilizers. In addition, compared to the control (without fertilizer),
all treatments showed a significant increase. In the third year, there was a significant correlation between wheat
yield and soil quality indices.
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Table 1- Scoring functions and upper, optimum and lower threshold values of measured properties for wheat

growth
S b Shs cdb 23005 g BUAS 3gado digeS A BAKS 5gad0 digwiv S
Soil properties Texture Scoring function Lower threshold Upper threshold
values values
Bd L oguase
ED s uoe, > 7 Less is better 1.4 1.7
(9.cm™) Loam
(MWD) h“li;)‘w s e More is better 0 3.38
(£) (OC) T o8 More is better 0 2
MQ.KJ™) (Pava) eslawl JB jaus ore is better
(MG-KG™) (Pava) o3lizul LB yiud More is b 5 15
(M.Kg?) (Kava)oslisusl S muusly More is better 100 200

(Mirkhani, 2020) S CobsS B ad Ll guvaid -Y Joua
Table 2-Classification of soil quality grades

SB CoiS WS
sl Soil quality grade
Index () @gs b (Mo () bhwie  (IV)oul (V) omb bé
Very high High Moderate Low Veryhigh
NQI >0.417 0.365- 0.417 0.314-0.365 0.263-0.314 <0.263
SQl, >0.649 0.580- 0.649 0.512-0.580 0.444- 0.512 <0.444
SQlw >0.663 0.600- 0.663 0.521- 0.600 0.410- 0.521 <0.410

59 o5 SB cuaS asls 1SQIw g ol xeos SB coaS (23l (SQla g0 cuas (a3ls :NQI

oilejl gl Jome SB olond g (K38 SO S 9 -V Jgua
Table 3-Soil physical and chemical properties of the test site

NH NOy PWP FC SP CCE OC  CEC EC  pH 2 Joxa
Test site
mg.kg™ Weight percent cmol.kg?! dS.m? -
1.7 17.8 8.4 16.7 363 125 0.49 13.6 1.1 8.2 _
Soil Texture  Sand  Silt  Clay Claa  ZNme M  Féaus Kua  Pan & o ol
- % mgkg1 Karaj
eyl 37 38 25 093 098 5.7 1.63 218 5.8

Ll Cugloy :SP o3l (55405 dlais Cugloy PWP ( olyj cud )b cosly (FC ¢ Jolee pundS” @liy S :CCE ( 5551 Jols <oyl :CEC
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Table 4- Results of the analysis of organic fertilizers used in the experimental treatments

Jlw o985 g4 pH EC ocC Niotat  Proal  Kiotar Moisture  Mass loss at 400°C
Year Type of organic fertilizer - ds.m* 7
98 355 (cow manur) 8.6 8.3 AR 135 078 112 22 41.2
CusgeS (COmpost) 6.9 8 14 1.03 0.87 0.43 20 30.7
(W) Jsl Jlo NOs NH4 Feoa Mot ZNiotar Cloral Cdotal PDuotal
First year (2017) mg kg™
955 355 (Cow manur) 77 630 3260 286 186 47 0.16 41
CongseS (COMpost) 112 420 7578 420 425 225 111 1335
Joss &g pH EC oC Niotal Piow  Kia  Moisture  Mass loss at 400°C
Type of organic fertilizer - dsm* 7
95 355 (Cow manur) 9.5 9.1 135 0.91 074 142 25 48.2
(YY) pgs Jlo CusgreS (COmpost) 7.7 10.5 15.5 142 086 0.90 23 40.6
Second year (2018) NOs NH, Fewtal  Mnotar ZNiotal  Cliotal Cdotal PDiotal
mg kg
&35 55 (cow manur) 112 420 3550 295 122 33 0.2 31
CusgeS (COmpost) 196 590 15975 530 750 40 1.24 177
Joss 95 pH EC oC Niotal Pt Kita  Moisture  Mass loss at 400°C
Type of organic fertilizer - dsm?! 7.
95 25 (Cow manur) - 12.4 22.6 1.86 121 156 20 53.8
(YY) pgur Jlo CusgreS (COmpost) - 9.1 211 166 083 0.76 18 36.6
Third year (2019) NO;  NHg Fetoras Mt ZNgtat Cltotal Cdiotal Pbiotal
mg kg*
55 555 (Cow manur) - 124 226 1.86 121 156 20 53.8
CongeeS (COmpost) - 9.1 21.1 1.66 083 076 18 36.6

SB b S5 059 p0le -0 Jgaa
Table 5- Weight values of soil properties

SL gl S STl 039
Soil properties Communality Weight
Bd) s,pls oguns
(B 528 oozt p> 0.603 0.180
(g.cm?)
(MWD) boal.ss b (359 0Sie 0.732 0.218
(cm)
(0C)% i o8 0.780 0.233
(MGKG™) (Pava) ezl 15 yi 0530 0.158
(MGKGY) (Kava)oolizl L5 el 0.708 0.211

203 0 b )3 LSD (49051 (olaw! jp S oS (glayad Wi (Slay o (3055lo) (il g 423285 @l =1 Jgo
Table 6- Results of variance analysis (mean of square) of soil quality indicators based on LSD test at 5% level

Year Source of variance (df) NOI SQIg SoIw

(a5) Jgl Jlw (Replication) ,|,ss 2 0.002" 0.005™ 0.003"
First year (2017) (Treatment) ,los 8 0.002* 0.007* 0.006*
(raY) pgs Jlw (Replication) ,|,ss 2 0.001" 0.002™ 0.001™
Second year (2018) (Treatment) ,los 8 0.015* 0.042* 0.034**
(\WWAA) pows Jlo (Replication) ,|,$s 2 0.002"™ 0.007" 0.007"
Third year (2019) (Treatment) Lo 8 0.006** 0.018** 0.019*
(Year) Jus 2 0.020™ 0.023™ 0.002™

I gize ™ 70 pdaws )3 (5yl5 dime * AN pdaws )3 (55 dme ¥
ms,**and " non-significant, significant at p<0.05 and p<0.01, respectively.
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Table 8- Wheat yield values in experimental treatments

s (Year) Jls
First year Secondyear Third year

Treatment (2017) (2018) (2019)
(Fallow) fallow fallow fallow

5 Syae o) ol 2667° 3283 2256°

Control (without using fertilizer)
o Sk O?‘j‘ ool (ol 5 (5 p0ud ‘u‘)ﬁ):"" «jL:'M“’dLmﬁs S8 ) 1833° 3867 3656
Application of nitrogen,phosphorus and potassium fertilizers based on soil test
5 yiand Hlade Moy O+ 3,8+ ol duogi (5, e o> VO 38 + LSS Jle 93 b (g9l8 358 5 Ve D p,l8
0 dpog puwlly . A
a
Application of 20 tons of cow manure every two years + application of 75% of the recommended 2833 4756 5164
amount of nitrogen + application of 50% of the recommended amount of phosphorus and
potassium
Shud Hlaie Ao pd v 35S + o dpogd (59 e oy YO D)8+ LSS Sl 93 8 Slewy CavgsaS o5 Vo 3,8

oMb dpog mrlly 9 . . .

al al

Application of 20 tons of compost every two years + application of 75% of the recommended 2833 2383 4776

amount of nitrogen + application of 50% of the recommended amount of phosphorus and
potassium
0l duogl )59y e Mo 3 YO 3,8 + (5gl8 35S 5 Ve iVl 3,8
Annual application of 20 tons of cow manure + application 75% of the recommended amount of 3833° 5717% 5024°
nitrogen
o duo gl (55 Hlade o> YO 3l + Slowy CungpeS (5 Vo &Vl 5y
Annual application of 20 tons of compost + application of 75% of the recommended amount of 2667° 6733 5211°
nitrogen
oS 255 Ve 4l 28 1667° 2689 3096°

Annual application of 20 tons of cow manure
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Slawy CavggeS (5 Ve &Vl 3 )8
Annual application of 20 tons of compost

2667° 24561 2738°

Kb (g (2o CadsS padbld g paiS 3)Sles (g
5 b (5 il gy Aoy S s 3 (I=4 /) gyl e
w—2l)l > —dmg} ,o 50 (Nabiollahi et al., 2017) Ko
o ol ol ol pbwed S bl 5 6yg8 il cow (g5lis
NQI 5 (r=-"M) 1Qla (r=+/¥+) 1Qly 5 T pi 5 3,5kes
Gl (P<o/4Y) s ire (Sisusod b Shg J8ls L (r=+/VY)
0j9 SB CutS —w)y b (Paul et al., 2020) -, 5 Jobs
bcyd g piS 0,Shas f (Simsed in Gy > Bansloi sl
by R2=-/-2 g RP=e VY iy ]y (539 (snod CusS (oL
580 gl R%=+/-A g RE=4/Y e Cuspas |y ool ress
o 55 S5 cyaS byl L (Li et al, 2013) o) San
On &S 0,8 ol e (—ESSla bl 3 Stom i p 3
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8 25 4o
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256 oy b (Brar et al., 2015) ol an g, ko sy
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Table 9- Correlation between soil quality indicators and wheat yield

Jbe NQI sQl, SQl,, oS 3 )Mo
Year Wheat yield
NQI 1
(\a5) Jg o SQl, 0.99™ 1
First year (2017) SQly 097" 0.99™ 1
Wheat yield 0.25 0.11 0.08 \
NQI 1
(YY) pgs Jlo SQl, 1™ 1
Second year (2018) SQl,, 0.99 ™ 0.99 ™ 1
Wheat yield 0.48 0.48 0.14 1
NQI 1
(YA) pows Jlo SQl, 1™ 1
Third year (2019) SQly 1 1 1
Wheat yield 0.74™ 075 0.74™ 1
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