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Effect of corn and cowpea living mulch planting pattern on forage yield and weed suppression
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ABSTRACT

To evaluate the effect of corn and cowpea living mulch planting patterns on forage yield and weeds non-
chemical control after corn harvesting in no-tillage system, an experiment was conducted in a randomized
complete block design with nine treatments and three replications in Shush, Iran during 2019 growing
season. Planting patterns were included single (C1) and double (C2) rows of corn on furrow and single-
row corn in furrow (C3) alone, and also each one with single (B1) and double (B2) rows of cowpea in the
form of C1, C2, C3, C1B1, C1B2, C2B1, C2B2, C3B1, C3B2. Background of weed status of the research
field showed uniform and abundant growth of autumn weeds (Lolium persicum, Sinapis arvensis,
Erigeron acer, Raphanus sativus, and Avena fatua) at the end of growth period of maize. According to
the results, the best treatment in terms of corn forage yield and weed control after harvesting was single-
row corn in furrow+ double-row cowpea on furrow patterns. This planting pattern had the highest corn
dry forage yield (30998 kg.ha?), the lowest weed dry matter (26/3 g.m?), the highest weed smothering
efficiency index (85%), and the lowest dry weight of grass (14.8 g.m?) and broadleaf (11.3 g.m*) autumn
weeds . Based on the results, single-row corn in furrow+ double-row cowpea on furrow planting pattern
can be recommended to increase corn forage yield and weed control.

Keywords: Legume, planting arrangement, plant biomass, weed smothering efficiency.
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Table 1. Some physiochemical properties of the experimental site soil

Texture P,0s K0 Total N Organic Carbon pH EC Depth
(mg.kg™) (mg.kg™) (%) (%) (ds.m™) (cm)
Silty Clay Loam 34.9 190 0.078 0.91 7.0 0.908 0-30
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Table 2. variance analysis of the effect of different corn and cowpea living mulch planting pattern
on the maize traits

Mean of squares

S.0v d.f SPAD Plant Ear heightfrom Ear Stem Leaf Forage dry
value height ground length diameter number yield
Replication 2 2.91™ **6321.17 **571.00 0.85™ 5.13** 0.17™ 77236245*
Treatment 8 *8.61 *%1499.90 *#515.37 8.24™ *%0.56 *1.35 **77691282
Error 16 3.03 153.98 62.62 3.83 0.12 0.44 12591394
CV(%)
8.7 7.8 10.2 11.8 9.18 7.93 16.2

b xe Golds dgng pie 5 oy S g g Jlein] e 3 )l dxe Sy NS g <X K
*, ** and ns: Significant at 5% and 1% of probability and non significant, respectively.
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Figure 1- Effect of corn and cowpea living mulch planting pattern on corn chlorophyll meter value (a) and plant hight (b).
Different letters indicate significant difference at P < 0.05 (Duncan test) and vertical lines represent standard erorr. C1:
single-row corn on furrow, C2: double-row corn on furrow, C3: single-row corn in furrow, C1B1: single-row corn on furrow
+ single-row cowpea in furrow, C1B2: single-row corn on furrow + double-row cowpea in furrow, C2B1: double-row corn
on furrow + single-row cowpea in furrow, C2B2: double-row corn on furrow + double-row cowpea in furrow, C3B1: single-

row cornin furrow + single-row cowpea on furrow, C3B2: single-row cornin furrow + double-row cowpea on furrow.
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Figure 2. Effect of corn and cowpea living mulch planting pattern on grass (a), broadleaf (b) andtotal (c) weed dry weights
and weed smothering efficiency index (d). Different letters indicate significant difference at P < 0.05 (Duncan test) and
vertical lines represent standard erorr.C1: single-row corn on furrow, C2: double-row corn on furrow, C3: single-row corn
in furrow, C1B1: single-row corn on furrow + single-row cowpea in furrow, C1B2: single-row corn on furrow + double-row

cowpea in furrow, C2B1: double-row corn on furrow + single-row cowpea in furrow, C2B2: double-row corn on furrow +
double-row cowpea in furrow, C3B1:single-row cornin furrow + single-row cowpea on furrow, C3B2: single-row cornin

furrow + double-row cowpea on furrow.



(\)\/\jﬁéh;ﬂ&fd‘:@/(\i'\)d\)&w}cz\)'}i:.'.;'- A

Chsy K s Gl 61Y) bl s
(C3B2) axiy s Loy idy 92+ (ordS )b
sy 53 S5 580 a0 Ganle o) O
53 (F-a IK8) cdls Gl (C2) aniy (69, &3
CiS Gl gl S anglie gl oS (glanllas
Cu;)\ S sl plis Cu A rl;,u'\ S el @u
LoglesSosn by o L ol S
5> Ol Jllie it 5 3L halS 5 aplacile
A e s b LR cls bl

(Nazari et al., 2012) Jslwsas

QO
~—

120
100 abc
80
60
40

20

Ear height from ground level (Cm)

o O (f)(J,\QJ’\(}Q,’L(}%'\/CLQ,’LC%%\(}%'L

Different
planting pattern

Plisy) 8 sl 0l ©pd RIS et e amlis
sy S s o sy 3 Sl s Wy
(@‘) CES) iy G s, Kl S
Gos 3 iy 53 s S s i) gy i
3 YO Al S (S sy S andy
il (C1) il @i Jlagd 4 S sdo ) T
O-b S5

O g 51N gl

o dlz w3 I pliyl, c3lS (5,80
ULl et (Y dods) as b Ao

b)

Stem diameter (Cm)

o> A CBC\%\QXQ;L(}Q,'\/O/Q;LC%Q,\Q%%'L

Different
planting pattern

RS glto g (0) il e 5 (2) IV s £165,1 52 Sl o ) 055 il 5 €53 S 551 1S5 ¥ USLS
S CLswily o0 5,luilian] glad auidd yLis (sdg0c s lad o (ST15 3031) wuoyd gy Jloia! mhaw 45 Id dxe BWA]
695 €5 iydy S ICLBL (oo S )b yd, S IC3 cindy (595 )0 ud,) 93 :1C2 o[guly CuiiS) Ay (59 vy yd,
93 C2BL (s iS (Ibmbarlog hud) 93+ dly (59) &5 3; S 1CIB2 (oS (Jlimubarlug) hd) SO + audy

(S (bpaialag) a3y 93 + Ay (59, 0,5 L3, 93 1C2B2 (g9 S el log) s, SO + Ay (g9, W5 ),

pmialog) >y 93 + (592U yd Bydy G IC3B2 (ks (59 (i lug) Cady SO+ gea S Oy Ly, S 1C3B1

Ay (59,

Figure 3. Effect of corn and cowpea living mulch planting pattern on corn ear height from ground level (a) and stem
diameter (b). Different letters indicate significant difference at P < 0.05(Duncan test) and vertical lines represent standard
erorr.Cl: single-row corn on furrow, C2: double-row corn on furrow, C3: single-row corn in furrow, C1B1: single-row corn
on furrow + single-row cowpea in furrow C1B2: single-row corn on furrow + double-row cowpea in furrow, C2B1: double-
row corn on furrow + single-row cowpea in furrow, C2B2: double-row corn on furrow + double-row cowpea in furrow,
C3B1: single-row cornin furrow + single-row cowpea on furrow, C3B2: single-row cornin furrow + double-row cowpea on

furrow.
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Figure 4. Effect of corn and cowpea living mulch planting pattern on corn leaf number (a) and forage dry yield (b). Different
letters indicate significant difference at P < 0.05(Duncan test) and vertical lines represent standard eror.C1: single-row corn
on furrow, C2: double-row corn on furrow, C3: single-row corn in furrow, C1B1: single-row corn on furrow + single-row

cowpea in furrow, C1B2: single-row corn on furrow + double-row cowpea in furrow, C2B1: double-row corn on furrow +
single-row cowpea in furrow, C2B2: double-row corn on furrow + double-row cowpea in furrow, C3B1: single-row cornin

furrow + single-row cowpea on furrow, C3B2: single-row cornin furrow + double-row cowpea on furrow.
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Table 3.— Variance analysis of the effect of different corn and cowpea living mulch planting pattern on weed dry weight and
smothering efficiency index traits

Mean of squares

Dry weight of grass Dry weight of broadleaf Dry weight of total Weed smothering efficiency
S.0v d.f weeds weeds weeds index
Replication 2 31.55™ 477 28.70™ 13.65"™
Treatment 8 *%#1086.27 *%2371.08 *#5818.00 *%1284.35
Error 16 137.33 136.36 236.74 90.14
CV(%) - 24.69 27.36 17.06 17.96

b xe Golds dgg pie 5 oy S g g Jlein] e 3 )b dxe Sy NS g <X K
*, ** and ns: Significant at 5% and 1% of probability and non significant, respectively.
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