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To evaluate the biomass, physiological traits, and advantages of maize-amaranth
intercropping in the cultivation in barley residues and different levels of nitrogen in 2020-
2021, an experiment was implemented in the research farm of Tarbiat Modares University.
This study was conducted as a split-split plot experiment in a randomized complete block
design with three replications. The studied factors included: 1- Cultivation in two levels
(cultivation in barley residues and cultivation without barley residues) as the main plots,
2- the type of cultivation in two levels (monoculture and intercropping) as subplots, 3-
different levels of nitrogen (N) in four levels (0, 100, 200, and 300 kg N ha™* for maize and
0, 40, 80, and 120 kg N ha* for amaranth) as sub-subplots. The results showed that the
highest total dry weight of amaranth was observed in the treatment of 80 kg N ha of
nitrogen application in the conditions of amaranth monoculture and without the use of
barley residues with a production of 8031 kg ha*. The highest dry weight of maize (11187
kg ha't) was obtained from the treatment of maize monoculture in barley residues with the
application of 300 kg N ha*. The highest photosynthesis rate of amaranth was observed in
the treatments of 40 kg N ha' application in the conditions of monoculture without barley
residues and N fertilizer, and application of 40 kg N ha! in the conditions of intercropping
with maize and without barley residues. In addition, the results showed that the highest
maize photosynthesis rate was achieved with the application of 300 kg N ha, and the
photosynthesis rate also significantly decreased with the reduction of nitrogen application.
Land equivalent ratio (LER) showed an increase of 30% in the intercropping of maize and
amaranth in the cultivation of barley residues with the application of 100 kg N ha* for
maize and 40 kg N ha for amaranth, which indicated the advantage of intercropping.
According to the results of this research, if the goal was to produce amaranth, barley
residues should not be used, but in maize cultivation, the use of barley residues is
recommended. Also, the use of 40 and 300 kg N ha! is recommended to increase biomass
of amaranth and maize, respectively.
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Amaranth
Mean squares
Source of Variation df Photosynthetic Conductance to Transpiration
rate H20 rate
Block (R) 2 0.57™ 0.0004" 0.03™
Place of cultivation (P) 1 734** 0.002** 12.11**
RxP 2 5.72 0.0004 0.03
Type of cultivation (T) 1 44 .54** 0.08** 0.03™
PxT 1 86.99** 0.00001" 0.91**
RxT(P) 4 5.24 0.0002 0.04
Nitrogen (N) 3 342** 0.9** 4.65**
PxN 3 89.09** 0.01** 0.99**
TxN 3 37.69** 0.01** 1.06**
PxTxN 3 23.31* 0.01** 0.49**
Error 24 5.22 0.0002 0.05
CV (%) - 15.78 9.91 13.95
Maize
Mean squares
Source of Variation df Photosynthetic Conductance to Transpiration
rate H20 rate
Block (R) 2 0.78™ 0.001" 0.006"
Place of cultivation (P) 1 0.05"™ 0.02** 0.02m
RxP 2 21.08 0.002 0.18
Type of cultivation (T) 1 7.44M 0.02** 0.22"™
PxT 1 22.83™ 0.006** 0.17m
RxT(P) 4 9.96 0.004 0.08
Nitrogen (N) 3 201** 0.01** 1.44%*
PxN 3 8.12m 0.003** 0.17m
TxN 3 10.51" 0.004** 0.02m
PxTxN 3 1.57™ 0.003** 0.02m
Error 24 8.38 0.0007 0.09
CV (%) - 17.05 22.75 18.01

*%x K NS
9¢ ¢
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Transpiration rate

Conductance to

Treatments H20 H20
(mol H2O0 m?s?h)  (mmol H20 m?2s?) (mol H.O m2s?)
r':');i(;; am,\(:\:z?\:\th Amarnth Maize
=z 0 0 0.064+0.001g 1.39+0.02gh 0.084+0.004c-e
o % 40 100 0.359+0.009a 2.66+0.05bc 0.087+0.007c-e
§ % 80 200 0.214+0.010d 2.28+0.16cd 0.106+0.006¢-e
= % = 120 300 0.109+0.004f 1.84+0.23ef 0.126+0.003c
g =
=
= = 0 0 0.125+0.011f 2.71£0.24b 0.071+0.003de
g g 40 100 0.154+0.004e 3.2840.07a 0.077+0.009de
) § 80 200 0.10740.001f 2.12+0.16de 0.09+0.002c-e
= 120 300 0.044+0.0069 0.95+0.13i 0.11+0.015cd
o =z 0 0 0.062+0.003g 0.47+0.02j 0.067+0.008e
= % 40 100 0.263+0.008c 1.71+0.03fg 0.122+0.034c
§. % 80 200 0.320£0.017b 1.97+0.12d-f 0.185+0.045h
% = 120 300 0.155+0.009e 1.09+0.21hi 0.264+0.014a
S
E 5 0 0 0.016+0.003h 0.14+0.02j 0.077+0.005de
3 3 40 100 0.236+0.019d 1.89+0.04d-f 0.105+0.005c-e
% g 80 200 0.169+0.009e 1.41+0.07gh 0.103+0.005c-e
@ 5 120 300 0.056+0.005¢ 0.50+0.03j 0.121+0.007c

bl o 45 gxe BB pas oximd yLis eiw b )3 S jiie By



ny OIar 055 9 52 Ul CadlS j0 g Bl —yd baliko culS (uiodgw 9 S felo jud Oldo wodgiCann j (b))

G s g Y

P el 3% Sy g Gier Alie golaw g CulS gy (Sl Jore Alaw Sl a5l (LS il )ly i @l
o 33 D 35 S it 45 3 i (Sl il Sy (F Jpi) 43 3 e 3 Sy el s
a5l 4 mye e P H2O Joo duo YIVA L LS 10 o 56kS ¥e 0,5 L 5 bgle S baylyis )3 95 (gLl I oolaiwl pas
Al dw iiSeny a8 0l LS il jly sy Jedn (O Jadn) cusild (gl cxe GMB ajlass pleo 4y G oS Al s lidio
¥ Jgier) Al dly 0,3 )3 (3,5 ey (595 (S0 8L Ml ()3t chlisee oo § CutS g5 udlS Jome
AL s il oo g i g5 g 09y it golaw g IS e S g5 5 SIS xe blite 51 izren
Oigrw A golaw (Lol Cll a8 oy (i Guibjly @3S Jeda (¥ Joia) Culls O3 5y Cas s g9y )P
Cilises gl (Lol G Sola dualia ¥ Jgio) bl (gl e 3B 2> o Jloi] o )3 €55 G55 ey (59
£ Jgaz) a0l oy 1S 5 (5950 p)ShS oo 2,8 L )b 55 o puo iy o 0> L5 ()35

W53 By ey S9) 095 Aire sl (Lol I Jgae
Different levels of nitrogen Transpiration rate
(Kg hat) (mmol H20 m?2s?)
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Treatments Relative Relative vield
. yield of y LER o
N for maize N for amaranth - of amaranth
malze
o 0 - 1.00 - 1.00 -
= c
S g2gis 100 - 1.00 ; 1.00 ;
s 2585
S c22sg 200 - 1.00 - 1.00 -
c ~ O
= 5 300 - 1.00 - 1.00 -
3 =0 0 - 1.00 - 1.00 -
3 ggZ 100 - 1.00 - 1.00 -
& g=g 200 - 1.00 ; 1.00 ;
@ ®< o
5 300 - 1.00 - 1.00 -
_ o 0 0 0.63 0.37 1.00 1.07
pmJ [y
2 &% % = 100 40 0.44 0.64 107 0.89
S 5222 200 80 0.54 0.43 097 119
7] —~+ O
§ 3 = 300 120 0.42 0.27 0.69 4.29
= § o 0 0 0.81 0.05 0.86 4.70
53 g3< 100 40 1.17 0.13 130  -0.79
= 225 200 80 0.99 0.04 1.03 101
T 82¢ 18.0
+ > 300 120 0.65 0.03 0.68 .
o - 0 - 1.00 1.00 .
pm [y
8555 ; 40 ; 1.00 1.00 ;
S 2335
=S 5222 - 80 - 1.00 1.00 -
=8 = ; 120 - 1.00 1.00 -
EN - 0 - 1.00 1.00 -
53 =] @]
f_;h g SR ) 40 ; 1.00 1.00 -
5255 - 80 - 1.00 1.00 -
= - 120 - 1.00 1.00 -
LA
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