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Table 1-Soil physicochemical characteristics of the experiment site during 2018 and 2019

tei?lijlre Fe Zn K P N PH Ec Depth year
mg/kg % ds/m Cm

S‘I"‘g:x]‘ 12.25 1.70 185 5 0.04 8.1 214 0-30 2018

'-Ogn“é’ - 1001 0.38 115 4 0.02 8.0 2.01 30-60 2018

S‘I"‘S?T’l‘ 11.25 1.70 185 5 0.05 8.1 1.8 0-30 2019

Loamy - 1902 0.38 115 4 0.02 8.0 1.4 30-60 2019
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Table 2-Combined ANOV A for traits studied in maize in the crop years2018 and 2019

Gosiolums ails ofawy 30 dils olasy S5 39
a0 e R N i rd ™)
Ol s’ 23beo _ I e 29 S “e ails o5 .
SOV, ool number of | number of number of  thousand- Grain Yidd oy
df grains per grains per grain HI
row per ear )
row row weight
Year Jlo 1 0.73ns 334.96 ns 50417.58 ns 2151.3ns 280260.09 ns 143.03 ns
Lo 1,55
J \‘{"” ;’ S 4 67.97 212.22 7324.7 2199.36 920928.68 106.84
X
Planting ratio 3 0.51ns 120.11* 91434.36** 5846.53**  6820470.18 ns  4447.95*
P
CilS Condzr Jlu
P Y 3 0.39ns 39.07 ns 6673.01 ns 21.05ns 5305388.09 ** 337.9**
IS 45
Nano-chelate 3 141.04** 50.09ns  198407.13**  19181.9*  8498131.51**  174.25**
(N)
S % Jlw
© N" YJ 3 0.22ns 44,84 ns 84156ns  1954.4*  1094941.09ns  13.66ns
X
NS gilsedils 9 1.4ns 32.37 ns 12349.41** 195.81 ns 1695300.29 * 27.53ns
Nx P
St Jlw
NS b eils 9 0.79ns 29.4ns 6414.53 ns 142.62 ns 636183.76 ns 11.34 ns
Nx Y xP
Errort.s 60 5.06 44.26 4356.59 544 742577.58 438
CV.(%) olpi wre  1469% 16.17% 10.34% 9.99% 7.70% 14.50%

bl oo o gire pas g do 0 iy 9 S Jlaiz | Zglaw (o lo sixe (o 4y NSy s
** * and ns: are significant at 1 and 5% probability levels and non significant, respectively.

Gy 50 (gwyp 90 Dlao p S Cod Bl Sle dnlie —F Jou
Table 3- Comparison of the average effect of planting ratio on the studied traits in maize

Planting ratio Sl Comns sy 40 a3l Sluey als 43 ¢y39 clls y sl
number of grains per row thousand-grain HI (%)
weight (g)
100% COrn 3 ww ys Voo 40.2% 216° 522
@y a0 53 Y+ Lol o,y YO 385° 208™ a4p
75% Bean+25% Corn
33 30 Betlug duoyo B 433 237 45°
50% Bean+50% Corn
©y3 0w 30 YO+ Lyl oo yd YO a7 253 42°
25% Bean+75% Corn

Al (gl g BB oy iy Sl mhaw (o s3> e gl S e By sl sla Sl
Means with same |etter(s) for each component have not significantly different at 5% probability level.
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Table 4- Comparison of the average effect of nanochelates on the studied traits in maize

AL J“’b)é J-;.é) sloss h:\slé )|}g 039_ il sl poww Ty
Nano-chelae  "UmDer of rowper - thousand grein HI (%) mgkg”
Fe ool 165° 241° 47° 63°
Zn $9) 14.42 2482 472 607
FetZn gy+ ool 16.62 2522 472 612
Control ~ wals 11.7° 194° a2b 50

W5 gl sme BB ws ys iy sl mhaw 10 552 e sl S ie By s sla Sl
Means with same letter(s) for each component have not significantly different at 5% probability level.

OLSe ;5 p,55kS) o Shos (Bl jo ails sl alizes slo Lo Sl (:S0le aylie =0 Jgur
Table 5- Comparison of the average effect of different treatments on number of grains per
ear and yield (kg.ha™), of maize

I o &ils sl ails o Slos O gy S0y
Treatment ,le.s number of grains Grain Yield Protein Percent
per row kg.ha' (%)
100% COrnxFe oyl /ey s ys Voo 715%¢ 11450 15.60 ™
100% COMNXZN (59, /e yd duo yd Yoo 715%¢ 11892 15.60
100% COrNXFe+ZN  gg; + oyl [&yd duoys Voo 711%¢ 11880 15.50 ™
100% CornxControl wali /ey auoys Yoo 529¢ 9980° 7.40°
RT3 2oy YO+Lygl duoyo YO 579 10574 16.00 ¥
75% Bean+25% CornxFe '
$9/©3d 00,0 YO+Llug) duo ;0 VO ac bf b
719 11251 19.20
75% Bean+25% CornxZn
Gt @yd 0,0 Yh+Lugl wo 0 VO 597¢ 11743% 18.40°
75% Bean+25% CornxFet+Zn
AL/ S o yo YO+Llogd wuo o VO 3778 10175 11.35¢
75% Bean+25% CornxControl
0Al/2,3 059 Be g o0 8- 616 10854 1001 %
50% Bean+50% CornxFe '
$92] 033 o3> Beslaygl o s b 641" 10678% 21.10°
50% Bean+50% CornxZn
Gt yd aoy0 Betlogd duoyo B¢ 635 104511 19.80®
50% Bean+50% CornxFetZn
Aol [ yd doy0 Betlugl oo B d fg de
549 10365 10.20
50% Bean+50% CornxControl
ORI 0oy YO+Logd wo 0 YO 720%¢ 11649 1990 ®
25% Bean+75% CornxFe
$92] 233 o2 VOrlsg) oo VA 739° 11508 223°
25% Bean+75% CornxZn
95+ o211y duo 53 YO+ Lag) oy YO 733 12993 20,62
25% Bean+75% CornxFe+Zn '
AL/ &S o y0 YO+Log) vy YO 57g¢ 10908 12.4 %

25% Bean+75% CornxControl

W (6l dme B ws s iy Sl maw 0 e3> e sl S e By s e Sile
Means with same letter(s) for each component have not significantly different at 5% probability level.
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Table 6 - Combined ANOVA for traits studied in maize in the crop years 2018 and 2019

Ol S 29beo &ol3T a0 i Pt Q1S i g
SO.V. df P K Protein Percent
Year Jlo 1 1.01ns 0.65ns 0.14ns
Y X R Jlo 559 5,55 4 1.66 176.25 35.35
Planting ratio (P)cuils’ cows 3 0.08 ns 2.03ns 113.50 **
PX Y cobls ot Jo 3 0.08 ns 1259 ns 0.17ns
Nano-chelate (N) s 3 0.21ns 414.94** 153ns
NX Y edsgit* Jw 3 0.02 ns 0.12ns 2.59ns
NX Pots gilisecdls comd 9 0.02ns 1.86 ns 27.84 **
S b el ot Jlw 9 0.01ns 0.26 ns 4.62ns
Nx Y xP
CV.(%) &l puds oy yud - 17.25 12.72 14.05

il ge lo gae pae g o0 iy 9 o ekl malaw jo lo pee o 5 4 NSy s e
** * and ns: are significant at 1 and 5% probability levels and non significant, respectively.

bt gbslod sl Codle (a3l 5 ) Gl S polie =V Jgaa
Table 7- Land equivalent ratio and aggressively index values for different treatments

Treatment ,Lus LER (Corn) LER (Bean) Total LER  (cedlé a5l Al
01 09 o0 Yhtlyg! oo VO 0.88 0.91 1.79 1.96
75% Bean+25% CornxFe
69y ©33 oy YO+Lugl duo )0 VO 0.95 103 198 193
75% Bean+25% CornxZn ’ ’ ’ '
9+ | @yd oy YO+l duo o VO 0.99 113 212 202
75% Bean+25% CornxFe+Zn ’ ’ ’ '
SALL [ 25 doy VB +Lagl woys VO 1.02 1.00 2.02 3.08
75% Bean+25% CornxControl
AT )3 w03 Betlyg oy B0 0.90 0.92 182 201
50% Bean+50% CornxFe ’ ’ ’ '
695/ ©)5 323 Berlag) oo 0: 0.90 0.85 175 1.86
50% Bean+50% CornxZn ’ ’ ’ '
69 o 105 203 Berlag) woys b 0.88 0.84 1.72 181
50% Bean+50% CornxFe+Zn
WALL [ @5 a0y B tlag) woys b 1.04 0.82 1.86 3.15
50% Bean+50% CornxControl
BT @yd oy YO+Lugd do o YO 0.97 0.64 161 219
25% Bean+75% CornxFe ‘ ‘ ' '
69/ 255 223 VB+ygl doy VO 0.96 0.61 157 203
25% Bean+75% CornxZn
GaytoRl [ @yd oy Y+lagd oy YO 1.09 0.64 173 230
25% Bean+75% CornxFe+Zn
LD [ 03 w0y0 VOt Lyg) doy3 VO 1.09 0.69 178 333

25% Bean+75% CornxControl
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Abstract

To investigate the effect of using nano-chelate zinc and iron ratios on yield and
yield components of maize and cowpea seeds, a factorial experiment was conducted by
using randomized completely block design with three replications in the south of
Kerman, Iran, during 2018-2020. Experimental treatments consisted of five levels of
mixed culture of corn and beans (100% beans, 75% beans + 25% corn, 50% beans +
50% corn, 25% beans + 75% corn, and 100% corn) and four levels of iron and zinc
nanoclates combination (iron nanoclate, zinc nano-chelate, iron nano-chelate + nano-
chelate zinc and control). Number of seeds per ear row, 1000-seed weight, seed yield
and harvest index were measured. The results showed that the effect of planting ratios
on number of seeds per ear, 1000-seed weight and harvest index were statistically
significant at 1% and on grain yield at 5% level of probability while it was not
significant on number of seeds per ear row and number of rows per ear. The highest
number of seeds per ear (707.8), seed yield (12787 kg.ha') and 1000-seed weight of
corn (253 g) were obtained from 25% bean + 75% corn crop ratio. The highest harvest
index (52%) was obtained from pure culture. Simultaneous application of nano-chelate
iron and zinc increased the quantitative and qualitative properties of corn. Intercopping
of 25% cowpea + 75% corn with nano-chelate application produced the highest proein
percent (22.3 %). The highest value of land equality ratio (total) (2.12) was obtained by
using a mixed cultivation treatment of 75% bean + 25% corn and the lowest (1.57) by
25% of beans were +75% of corn and zinc combinations. Finally, the highest grain yield
of 12,993 kg.ha' was obtained from a intercropping of 75% corn + 25% bean and
application of iron and zinc.

K ey words: Cowpea, Intercropping, Iron nanochelate, Maize, Zinc nanochel ate.
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