: Print ISSN: 2322-2
@J Journal of Plant Production Research rint ISSN: - 2322-2050
Online ISSN: 2322-2778

Gorgan University of Agricultural
Sciences and Natural Resources

(OPEN ACCESS)

Investigating the effect of clover cover crop on weed management,
growth, and yield of quinoa (Chenopodium quinoa Willd.)

Shahla Latifzadeh', Iraj Nosratti"?, Mahmoud Bagheri®, Saeed Jalali Honarmand*

1. Ph.D. Student of Crop Ecology, Dept. of Plant Production and Genetics, Campus of Agriculture and Natural Resources,
Razi University, Kermanshah, Iran. E-mail: lateifzadeh@gmail.com

2. Corresponding Author, Associate Prof., Dept. of Plant Production and Genetics, Campus of Agriculture and Natural Resources,
Razi University, Kermanshah, Iran. E-mail: irajnosratti@gmail.com

3. Associate Prof.,, Seed and Plant Improvement Institute, Agricultural Research Education and Extension, Karaj, lran.
E-mail: bagh313@yahoo.com

4. Associate Prof., Dept. of Plant Production and Genetics, Campus of Agriculture and Natural Resources, Razi University,
Kermanshah, Iran. E-mail: sjhonarmand@yahoo.com

Article Info ABSTRACT

Article type: Background and Objectives: Quinoa, (Chenopodium quinoa Willd.) is a
Full Length Research Paper  plant from Amaranthaceae family, which is currently used as an alternative
product for Plants with high water consumption are discussed. Weeds are

Article history: one of the limiting factors for the growth and development of quinoa. Due

Received: 01.04.2025 to the close proximity of quinoa to Chenopodium and Amaranthus weeds,
Revised: 01.20.2025 chemical control of this plant is very difficult. One of the important factors
Accepted: 02.13.2025 in the weed management mechanism of this product is the non-chemical

control of weeds using cover plants. Therefore, this study was conducted in
order to determine the best combination of cover crop with quinoa in order

gfoyr;vazg(’js' to reduce the pressure of the weed population and to determine the effect of
Competition, these treatments on the growth and yield of quinoa.

Density,

quinoa Materials and Methods: In order to investigate the effect of cover crops

on weed management and its effect on the growth and yield of quinoa, an
experiment was conducted in a randomized complete block design with
eight treatments and three replications at the farms of the Research
Institute of Breeding and Preparation of Seed Seedlings in 2022.
Treatments included the cultivation of cover crops of Berseem clover
(Trifolium alexandrinum L.), Persian clover (Trifolium resupinatum L.),
and crimson clover (Trifolium incarnatum L.), Persian clover + Berseem
clover, Persian clover + crimson clover and Berseem clover + crimson
clover, no cover crop weed-free, no cover crop weed-infest.

Results: The results showed that the density of weeds in the treatments of
Berseem clover, Persian clover, Berseem clover + Persian clover, Berseem
clover + crimson clover, Persian clover + crimson clover and crimson
clover compared to no cover crop -weed free 64. 60, 58, 53, 44 and 36%
were less, respectively. The highest dry weight of total weeds is 219 grams
per square meter, corresponding to no cover crop - weed-infest and the
lowest dry weight of total weeds in the treatment no cover crop -weed free
and then to the amount of 39 gram per square meter was related to the
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treatment of Berseem clover + Persian clover. The lowest yield of quinoa
seed (64.64 g/m?) and the highest yield (288.68 g/m?) are related to no
cover crop - weed-infest and no cover crop -weed free, respectively.

Conclusion: Based on the results of this research, it can be concluded that
the complete control of weeds has a significant effect on increasing the
yield of quinoa. On the other hand, the use of different clover cover plant
treatments, in addition to the effect on weed control, was able to
significantly increase the yield compared to the control treatment without
cover plant and without weeding, and therefore it can be considered as one
of the integrated management methods.
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Table 1. Soil physiochemical characteristics of the experimental field.

Total N Available K Organic carbon EC
) (mo/kg) (%) @sm) PR Texture
0.098 274 0.58 431 7.7 loam
Ao G G slacile 5 iy 0lS) s s OLL U isy OLLS bl esls o5l
sl 51 e el Sl Bl s s o5 b o s ekl Sl s s 2 A
Ao s YO) idig oS Lo & 03 5Cns (o 5 LS Gl 50 aense 5 glacdle Sl
= R W Y S I - fl};..:\ (@:Jf CU Jols a0 o sl plulil e lacie
g slacde 5ol golal O sons a e e «Amaranthus retroflexus) ;.3 i, .5~
Ls oled 5 S0 ks Ol Sorghum ) sLs ((Portulaca oleracea) «
ey Voo Gles boOsl s @daSKSs glads sel s (Chenopodium album) . s+l (halepense
Ll s s it Cele A Sde 4 o S sl slacile 5 L5, (Cyperus rotundus) el !
0355wy 5 A LSL““’.'L"’«;.“‘”.VS\;JC):’J )Uﬁduq&;ﬁuo\,&@jsg@\,\;l{jﬁ
A ekl 03§ S Sl (Y dsdr) Lad i S L

AY



YE+0 ) a,lm.f} Y 2,9 cuhlg‘f ..\.3)93 dl.buubgf Q)w

s SV 03 G2 n g oS S Ul
03 5 My el edmze VLI dy gl s
Sl ol &ls s s 288 0 1y ol B
(YY) > S SaS e VS‘J: oS a4 sl
dals sled Sl e glacde S WSS 0 St
Aol sty ey Osd 5 oy olS Os
Glasles 53 5 aglacile (S15 Ol s oles
hE e S (Gl DA ey A
+ Sl skl (SY Al ey s (S
O ol [l a4 ed (SY S 5 (SY
OF OA v A Ll Ja s a5 oindigy oS
2 (S8 sy 5eS dsns TV g
slacde 5V 0L 5 L3lsls (g5ls 0l sal
g oS el em 4 b S a8 sl QLA e
G S G glacile SIS Al Eel b
oo dl Lals 5 by olS 0sdy o) oS
oS Sl b np 3 (M) s adile
5 Glade 8 Sl et e ) iy
S S sy oS 5 slacile J xS s, (b
soacile Cilzie b S el (ST a8 sl Ol
G Al @ e B oS L slasles o
OLlS  lajles Sgusba il gl e
Aald 5 n feS Sy JS osata Sy
(T8) Loy Ll 1y 5o sls cile (S15 o 5V
o Wby b QWS b e s
ﬂ\ﬁ aw g Jjw VS‘J;) VSlJS 93 ‘}K})lJ}L?:
VS‘JS WJaers ol au Vs‘f &S sl ol ()
3ol als als b aglis o 15 5 ,a il slad s
Slas 3 G5 VAN Sl 5 dile el S g
BYYRRS: PURRPEIC S RV o Sl IO 7 & P PR PY 5

(YO) CAL UL.ALS ‘J'SJ )\Jjb- Tt LsLA)LA.J

A

aws 5l eslial L Sy e asls
Aoy 00 al>= s 55 LI1-3100 AREA METER
B e N
3 1S sladls 0ud i sdalin L) 550550
e Sy Bl el (S s
ol sy ge i 5 Ol Libsl &S s
38 5 als 3 Shas ils)lpa 035 Wy gl
olSes 3l aslial b ailssl8 O35 b o 055 g
G Sl A e (st e Jlias Sledod,
5 SIS ekl Sl gl g (55 s 3 Shes
4 Lls ;ﬁwﬁ“&l{cﬂ;bﬁ B SRR AN
A e V0 30 0 S5 3 Shes
ol s aesls O3 Jbej a4 g L
alis 5 SAS 9.0 (ool issle 3 5l eslizal L
A pll LSD a3l Sl eslizad b oSl

A e EXCEl 2016 155l 5 Jae 5 55 Layls g

SAseds  phi g OLS ST
313 0L Glsly s s 5 aglacile oS5
Gl ol s S slacile 1y oS5 o
doys gy dlaasl mhaw s bl B 1 sl
DL o e Sils e sl (Y o) 50 53 s
oL Os dals Sl by (SIS 0 508 5l
St OF 5l a5 58 cile s by i3
oAt Sle S e ke 3 W OF (SIS L e
e ot Sh A Gl sad s Gl 4 e
Lossies oo glacdle S oS5 S e b
s B S ey e oA (P ) izl
6ok ol 5 VL kS Ldsle 5 o)l e S

oy )'\'t‘“.:' )‘ oslaiul .LS@ .l.:.sj 03§ e )



Q‘)m 9 °°‘}d'9.w M‘Q‘“’/ oo )M JETTSCSg. "',% Olblﬁf ”t

160 -
140
>€
"Lﬂ 120 A
3 5
3 @ 100 4
LY
=}
Yg 80
3 s
(=} i
3 S 60
% 2
;‘38 40 A
20
0_
¢
&
&
.QG
< ¢

& & %@0 %\& -@“\ &,ﬁé 0@5\

¥ & & & 0 >

1:&\ . Qo% . \9& N W N@Q

S < x& o < 0‘0@ &
& s X ¢ (¢

. \@“) 6&\ @(“ ooo 0046

6%09 ¢ & \)é\“?’ W ©

“‘ «g‘b\ @c"

b oS il sl jled 3 5 p slacile (ST -) K

Fig. 1. Density of weeds in different cover crop treatments.
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Table 2. VVariance analysis of the effect of cover crop on some traits of quinoa and weeds.

Quinoa Weed
S\(,);rri(;iigf df Hi BioYlg)egiLcal 10\?\%}3 'r]"f[lin Grain Height LAl Density2 mDart)ér
(kg/ha) (kg/ha) Yield (cm) (Plants/m?) (gim?)
Block 2 6.2" 7306.16™ 0.1" 163.503®  55™  0.06™ 130™ 1202
Treatment 7 23097  38376.17 0.98” 14366.509" 21327 397 5401 14525™
Error 14 8.3 1875.97 0.4 8082.91 6.18  0.108 60.25 491
CV (%) 10.1 22.82 9.41 13.4 2.06 1861 16.56 15.16

Aoy 0 cb.«)))l)@#&}wﬁi ‘J..p)b\ CJG.«).:)‘JLSLJ;A Q}w*‘)bwsb}uﬁry\;ns

"™ non-significant difference, * and ** indicate significance at the 1 and 5 percent, respectively
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Table 3. Mean comparison of the effects of cover crops on some traits of quinoa and weeds.

quinoa Weed
Treatment Harvest  Biological joo0 ~in Grain Height Density Dry
index Y leld Weight Yield cm A (plansmy  Mater
(g/m”) (g/m") (g/m)
T. alexandrinum 25.1% 263.3% 1.59% 189.92 14318 2.3 53¢ 40.45°
T. resupinatum 20.8° 317 2.18" 223.9° 1305°  3.9° 59% 46.39°
T. incarnatum 24.33¢ 72.43° 1.42° 114¢ 95 20 95° 130.37°
TT' ;T;‘jgmtlfﬁmJ' 33.8° 251.43° obe 20061°  122.33%  1.67° 62 58.25°
T?'frf?gﬁml‘fnf T 107.63° 1.9 203.92°  114.16°  0.97° 70° 75.65°
T'Treiiléglr?]?m: 29.4" 81.35° 1.76% 147.87  133.14°  1.14° 84 134.71°
No Ifl%"jvregg"p' 43.2° 336.53° 2.76° 288.67°  153.49° 2.4 0° 0
No cover crop, 15.4° 88.1° 0.81f 64.64° 7133 0.26° 150° 219°
weed infest
LSD 5.05 75.8 0.29 42.07 434 057 13.59 387

s 13 ime Lls S j2in G S Bl &S Lo Sl s sl O g5 o 53
In each column, means with the same letter have no significant difference
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