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Increasing the application of chemical fertilizers and their high leaching rates leads
to decreased consumption efficiency and environmental pollution. Therefore, soil
nitrification inhibitors could enhance absorption efficiency and reduce the loss of
urea fertilizer. Intercropping is one of the strategies to increase biodiversity and
improve production efficiency per unit area; therefore, the intercropping of maize
and forage sorghum was conducted in fields with different fertilizer and soil tillage
systems in 2021-2022. The treatments included two tillage systems (conventional
and no-tillage), three fertilizer types (control, urea, and urea + nitrapyrin). The
cropping patterns were monoculture of forage maize and sorghum, and alternatives
intercropping). The results showed that the highest plant height (268.83 cm), fresh
forage weight (8.67 kg. m?), and absorbed light (1135.32 MJ.m%) were obtained in
conventional tillage and urea + nitrapyrin treatment. The highest LER (1.14) and
chlorophyll content (70.18%) were achieved in conventional tillage and urea +
nitrapyrin treatment. In general, the results indicated that conventional tillage
compared to no-tillage systems had higher performance in all traits. This superiority
is attributed to better root penetration and water infiltration. Application of
nitrapyrin, combined with maintaining urea in the root zone, enhanced absorption
and overall performance. Intercropping demonstrated superiority over
monocropping, which could significantly contribute to reducing water
consumption, especially considering sorghum's drought resistance.
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ps5 9w ((Eliaspour & Seyed Sharifi, 2019; Khodabin et al., 2022; Moghadam et al., 2022) 3,5 1,8 a5 350 (g0Jo5
o) $YL Cglio g (Zea mays L.) gladgle &) 4y s yiaS Ol G puan b (Sorghum bicolor var. Sudenense) (glasgle
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Cuol odowy Sl @ Glpl o ladgle poSiow wd, Cuid gy oyl iy oglle cudS 4 lads s 5L U
(SPCRI, 2021)

Al IS5 SB ) g obewds laanl B p Wlg e ol OV game cuiS i Olles flge 4 (65,0
53 oy Y e 3 )Slas jy (liie Il powye (55551 5 55,95 G dlex Sl ol 9TUSS (slaoged (izpen
3o g Ay idlS Coge (65,8 S e s SYeb Il o cpl b s daue 1) SB leidle 5 g slacalled
bglsto cuiS” (Chen et al., 2005; B. Ren et al., 2018) 54 0 S (¢,als JBs [isl38l fuiman g Ol 39&5 Gos i,
s o 5 8L sy €S el Mg o0 ol S (555 (Sl 3 plianasie o3 & et 3 LS
Bourke et al., 2021; Jalilian et al., 2023; ) cul (]38l & g5 9 Jglite Jojp 9 1 cdl.o.n (o> S yguiS > &S gemuiay
Jaazws sxalS Joloe (iuli8l g ) g9 (ials wdgi 0 (£)lubl & oo 00 pid g iSO alolw (Munz et al., 2014)
E55 il b 5 039 pRen Canb b blowe culs” oS Jls > (Déring & Elsalahy, 2022; Jalilian ef al., 2023) > o
2 bl cuis’ YL > Sles yizan (HE et al., 2019; Khosravi ef al., 2021) wib o jlub (65)0liS s 5
1be g o eobadl sl cules 3 sy onl & il ol ol lacy s I (ST 4 Cans aw S5l
.(Cuartero et al., 2022; Karami et al., 2022)
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b i 53 (je15 3,50 G238 o3l o 15 o 65l 53925 U 35 o gl J oS by o b 38
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{(Nikniaei et al., 2017)
oilef] oo SB- pland g (38 lidlon gla Shy ) Jgsa
Conventional tillage No tillage Physicochemical properties
8.5 8.5 pH
1.06 1.91 EC (dS m™)
0.59 0.71 Organic Carbon (%)
0.083 0.092 N (%)
10.2 14 P (mg/kg)
147 188 K (mg/kg)
22.1 42.8 Nos™ (mg/kg)
13.3 21.2 NH;4" (mg/kg)
32 28 Clay (%)
44 43 Silt (%)
24 29 Sand (%)
1.21 1.32 Bulk density (g cm?)
Maximum Minimum Average .
Rainfall
temperature temperature temperature (mm) ok Month
€O O (W9)
38.5 27.7 14.22 0 R ™ 9 e September
29.2 17 15.8 0 ™ October
26 6.6 8.77 53.9 P = bl November
19.1 5.8 6.13 21.9 oyt = December
17.2 0.5 4.24 13.3 8D~ ok January
19.8 5.2 6.98 16 Shwl = (63 February
23.4 7.1 9.88 15.9 09,8 = Ll March
31.9 18.7 18.1 10.6 Cutigerd)| = (2959, April
33.7 23.9 19.83 2.8 b B i) May
41.9 34 27.29 1 5=y June
40.8 30.1 27.22 5.8 ye =y July
40.4 32.2 26.78 0.8 928 = 3> e August
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Probability level
S.0.V df Plant height Stem Leaf area Fresh forage Dry hay Absorption Chlorophyll
diameter index yield yield Radiation Content
Block (B) 2 0.0069 0.4084 0.0002 0.4332 0.0154 0.0001 0.656
Tilage (T) 1 <.0001 0.0004 <.0001 <.0001 <.0001 <.0001 <.0001
BxT 2 <.0001 0.7373 <.0001 0.0067 0.066 0.0002 0.34
Fertilizer (F) 2 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001
TxF 2 <.0001 1 0.9543 0.0034 0.431 0.0064 0.0502
BxTxF 8 <.0001 0.4163 0.0002 0.0008 0.3642 <.0001 0.0016
Cultivation pattern (C) 2 <.0001 <.0001 <.0001 <.0001 <.0001 0.0003 <.0001
TxC 2 0.2964 0.5678 0.9746 0.4503 0.8275 0.4598 0.5326
FxC 4 0.7604 0.451 0.3633 0.3229 0.0385 0.6269 0.021
TxFxC 4 0.9932 0.9996 0.9995 0.9173 0.9753 0.9951 0.9606
Error 24 - - - - - - -
C.V. - 5.31 6.64 4.48 7.83 8.14 3.38 2.73
glie cudS > lable pS 00 5 050 Slio 1 5559516 Aol 5 S it gl S 555 Slon sl Y Jgi
Plant Stem Leaf area Fresh forage Radiation
Treatment Level height diameter index yield ’ Dry Matter Absorption
Tillage Conventional tillage - 23.50a 5.6la - 1.89 a -
No tillage - 21.82b 4.85b - 1.69b -
Control - 19.94 b 4.07b - 1.28 ¢ -
Fertilizer Urea - 23.68 a 5.68 a - 1.96 b -
Urea+ Nitrapyrin - 2436 a 594 a - 2.13a -
Maize monoculture 209.37 ¢ 27.02a 532a 6.39¢c - 111191 a
Cultivation pattern Sorghum monoculture 220.20 a 1839 ¢ 4.88 b 6.90b - 1102.47b
Mix intercropping 21523 b 22.57b 549a 748 a - 111739 a

Means in each column followed by similar letters are not significantly different (LSD 5%).
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= Control H Urea ® Urea+ Nitrapyrin

300 - a
ab 268.83

270 1 249.47 be
240 -

210
180 -
150 -
120 A

Plant height (cm)

90 -
60 -
30 A

Conventional tillage No tillage

Tillage

(Slgle S y5u 5 0y g i)l 11 (55095 B wlols 5 3555 255 el b LY JSd
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bgle i8S ) (glabgle psS 9w 5 00 Slao 5555 laaibele 5 (s sladsS Cslite glgil ;UL Jgae

Treatment Level Fresh forage Radiation Chlorophyll
yield (kg m?)  Absorption (MJ m?) Content (%)
Conventional Control 5.19d 1091.23 b 50.22 ¢
tillage Urga ' 8.07 ab 113145 a 67.02 a
Urea + nitrapyrin 8.67a 113532 a 70.18 a
Control 4.88d 1060.87 ¢ 45.40d
No tillage Urea 7.15¢ 1119.56 ab 60.55b
Urea + nitrapyrin 7.60 be 1125.12 a 62.56 b

Means followed by similar letters in columns are not significantly different at 5% probability level by LSD test.
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