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ABSTRACT

To investigate the effect of weed interference and weed-free periods on Balangu (Lallemantia royleana
Benth. in Wall) and to evaluate the critical period of weed control (CPWC) in this oilseed crop, an
experiment was conducted as a randomized complete block design with three replications in Naghadeh
region in 2018. Experimental consisted of two groups of treatments; weed infestation treatments
(infestation for 144.2, 345.9, 574, 848.2, 1147.6 and 1451.3 growing degree day (GDD) after
transplanting and then plots were remained weed-free the rest of the growing season) and weed-free
treatments (weeding for 144.2, 345.9, 574, 848.2, 1147.6 and 1451.3 GDD after transplanting and then
plots were remained infested until harvesting time). In each block, one weed free and weed infested
control was for all the growing season. Results indicated that the density and dry biomass of weeds were
increased as weed removal was delayed. In contrast, density and dry biomass of weeds were decreased as
weeds establishment was delayed. Height, tetrachenes fruits, ripened achenes, 1000-seed weight and
biological, seed and relative yields of Balangu were decreased and increased as the duration of weed-
infested and weed-free period increased, respectively. Also, logistic and Gompertz curves fitted to data
showed that the beginning and end of the CPWC based on a 10% yield loss of relative yield, was
estimated to be from 11 to 108 days after transplanting (97 days weed-free period) in order to prevent a
noticeable yield loss.
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Table 1. Soil analysis the experimental field (loam-sand texture) in 2018.

Soil texture

Depth - H EC Organic Nitrogen Phosphorus Potassium
sampling Clay Silt Sand P (dS/m) matter (%) (mg/kg) (mg/kg)
(%) (%) (%)
0-30 cm 17 23 60 72 4.6 1.3 0.05 42 624
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Table 2. Weed of Balangu field in Naghadeh region.

Persian name

English name

Scientific name

Ol Oy Liquorice Glycyrrhiza glabra L.
0,5 dolus Common lambsquarters Chenopodium album L.
(g Az S Wild radish Raphanus raphanistrum L.
Jw ol S Italian bugloss Echium italicum L.
e Somg Field bindweed Convolvulus arvensis L.
(@)3) olme XS Canada thistle Cirsium arvense (L.) Scop.
0,8 Aoy e, gl Redroot pigweed Amaranthus retroflexus L.
JUsJ ES Camel thorn Alhagi camelorum Fisch.
e 2l po Green foxtail Setaria viridis (L.) P.Beauv.
89 Common cocklebur Xanthium strumarium L.
B
381 i\o'os B Glycyrthiza glabra 0:22 -~ 11 o B Glycyrhiza glabra

a

v

W Chenopodium album

B Raphanus raphanistrum

W Echium italicum

W Convolvulus arvensis

W Cirsium arvense
Amaranthus retroflexus
Alhagi camelorum
Setaria viridis

B Xanthium strumarium

W Chenopodium album

W Raphanus raphanistrum
W Echium italicum

W Convolvulus arvensis

B Cirsium arvense

Alhagi camelorum
Setaria viridis

Amaranthus retroflexus
W Xanthium strumarium
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Figure 1. Weed density in Balangu (Lallemantia royleana Benth. in Wall) field in weed interference
(A) and weed-free (B) periods.
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Table 3. Variance analysis (mean square) of weed density and biomass in Balangu (Lallemantia royleana
Benth. in Wall) field in weed interference and weed-free periods.

S.0. V. df Weed density Weed Biomass
Block 2 320.72™ 46956 ™
Treatments 13 1565.40™ 1528243
Error 26 99.50 38212
Total 41 - -
CV (%) - 26.52 36.26

(S e pae g oy S Jlisl e 50 (640 xe S g ™ g
** and ™: significantly different at a=0.01, and non significant .

SPIL el 50 5,m slacale Sas (59 9 0515 9 5,0 Gladdle 5l sjle g S35 090 Jobo Sialidl J1-F oo
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Table 4. Effect of interference and weed-free periods on weed density and biomass in Balangu
(Lallemantia royleana Benth. in Wall) under field conditions.

Weed interference periods “(];T:n?;?szl;y Wee((zig })nlqc;;nass
144.2 GDD 23.83 cdef 8.03d
345.9 GDD 32.17 bed 50.33d

574 GDD 39.5bc 182 cd
848.2 GDD 44.33 be 356 cd
1147.6 GDD 52.83 ab 592.33 be
1451.3 GDD 53.5ab 865.68 b

1993 GDD 73a 271633 a

Weed-free periods

144.2 GDD 28.83 cde 619.83 be
345.9 GDD 11.83 defg 254.50 cd

574 GDD 7.83 efg 143.50d
848.2 GDD 6.67 efg 100.83 d
1147.6 GDD 5.59 fg 13d
1451.3 GDD 2.50 fg 12.33d

1993 GDD 0.00 g 0.00d

5,5 00,0 o Jleisl mhans 10 g LSD (yge5] Gulisl 1 (g lo cime WS cygin 1o 10 S ytiie slad > gl )ls sl Kile
Means with the same letter(s) in the same column are not significantly different at 0.010f probability level, based on LSD Test.
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Table 5. Parameter estimates for the weed aboveground dry biomass accumulation in weed interference
and weed-free periods in Balangu (Lallemantia royleana Benth. in Wall) under field conditions.

Two-parameter exponential growth model Two-parameter exponential decay model
Parameters a b R? a b R?

Estimates 55.21 0.002 0.99 1013.61 0.004 0.98
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Exponential growth model: ¥ =g x exp(b x x ), Where Y is the weed dry biomass, a is the y-intercept, b is the asymptote of the
curve, and x is the duration of weed interference (GDD). Exponential decay model: ¥ =g x exp(—b xx ) » Where Y'is the weed dry

biomass, a is the maximum weed biomass, b is the asymptote of the curve, and x is the duration of weed-free period (GDD).
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Figure 2. Effect of the weed interference and weed-free periods on weed aboveground dry biomass in

Balangu (Lallemantia royleana Benth. in Wall) field. Points represent observed mean and lines
represent predicted values.

JHla gl ial8l L g (V Jgaz) o ovalive (sus
5 Olee 5l ey Jad slel b ol 51550 slacile
olaws g adly LSas aBuid e sbbogee Lo
Jlesd 50 Zaleg 0 g Al auls o, sleegee
laais o LIS G sbal b5 sl
Stagnari & Pisante .05 LSis g5l 665L
sl J2ls sglas b as wols olas (2011)

Gl jmals aig 0 e slawy oyl celjy o

oguo Sl
B0 slrogee 3o 9 aBud > slaoges Slaws
9 JHI5 slao, g0 ;»L Co s ol 50 ol
oy S Jlil ghe o 5 sledile gl
Sass o ASg b (F Jgaz) 5 13
aBaid sloogee g ansl LSis aduid o> (slooges
Loy gbaale J3h jles o wg 2 30 onw,
YYIFA 5 515 | o ja) ad, jomaz,0 VFFIY



w9y Al olS 5 jraslacale ]S Sliou 090 s 1)) Kan o 3

Jlade oy ieS g cudls e (sae FE/VY 4 FY/OA
Gsxdl sladis il a5 gle 5l e Cdo oyl
o ) A aymaz o VRO 5 VEEIY L g5l
Omizmen el Cowsdy (s2e VAUBO 5 VF/FO L
aosle Hled j0 ednw, aBaid slaad o iy
3 5,0 sbdale 5l g3l Xl slaais il
Jgaz) o smlie (sas A+/5F) b, Lad b
Oy pian &S axils Lo Safdar e al. (2016) (Y
Jless 3l(oae BF ) )8 P gy 50 &ls olaws
(322 YA0) o] (p eSS g 5,0 sladile 51 s)le vals
Jad il j0 50 sladile JolS J2105 s
Sl

Cowddy G,

V4¢

Lulys jo d5g 0 50 M VF 5l aS 5 9boas il oo
g o 0 D Can 4 e glacale S35 poe
oo b slodie o e Sl e 35, FO Ol 5o
3 e slacale 5l g,le slro g ),.;L, cogdleds .,
5 Baid e lvoge S5 o) Juad sl
‘_;5§.JL’ LgLasd.Sy 59 0w FERVE 6Lmo5¢n Slows
> e a5 g 9wy axg BB L 5lpl
» b u‘*")s‘ e LgL(m..b.l.c: )'| Lg)L(: 6L‘l’°)9°
6ol o eud (g pSoslal Chs g0 opl polie
Sz ogee olawd p i o 00938l (g3l ed
saale 5l g)le slayles 4 aBl LSas a8uis
L oo jdd) ad, j9,-42,0 VAAY g VEOV/Y L 5,0

)9 ‘4.:94 O 0l Lngb?.o..A sloss 54.19..\ B PERVE] )LQ.> L-ngOsA.A Slaws ‘&Lﬂ))‘ (ul.ufo wi)Luo) g}"”l'l)lﬁ 4)).7!.’ -7 J3A>
Lulyd cod e gladale 5l g)le 5 55 090 Jsbo (Rl L 63led 655l (o 5 il o st 0, Shos 5 ails 50

slas, e

Table 6. Variance analysis (mean squares) of Balangu (Lallemantia royleana Benth. in Wall) height,
number of tetrachenes per plant, number of ripened achenes per plant, 1000-seed weight, biological, seed,
and relative yields in the interference and weed-free periods under field conditions.

No. of

No. of ripened

S.0.V. df Height tetrachenes achenes per lOOO.-SGEd Blolpglca S'e ed Rel'atlve
weight 1 yield yield yield
per plant plant
Block 2 27.83m 4,69 85.727 0.01"™ 389 250.7" 84.39
Experimental 3 333 45 492,70 1300.98™ 0.06™ 105863 8338.7"  2063.06™
treatments
Error 26 8.38 751 31.50 0.01 4320 142.4 30
Total 41 - - - - - - -
CV (%) 9.13 10.47 14.34 24.30 18.27 14.05 12.93

** and ™: significantly different at 0=0.01, and non significant.
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Table 7. Effect of interference and weed-free periods on Balangu (Lallemantia royleana Benth. in Wall)
yield and its components under field conditions.

No. of . .
. Weed Height No. of ripened 1000-seed  Biological Seed yield Relative yield
interference (cm) tetrachenes achenes per weight yield (ke/ha) (% of weef-free)
periods per plant plant (2) (kg/ha)
144.2 GDD 39.10 ab 44.06 a 72.68 a 0.59 ab 578.50 b 174.47 ab 86.98 ab
345.9 GDD 37.10 be 32.46 be 51.14 be 0.45 abc 425 cde 119.32 be 59.74 be
574 GDD 36.29 cd 25.20 de 39.01 cde 0.43 bede  356.33 defg 74.90 de 37.43 de
848.2 GDD 33.91 def 19.89 ef 32.73 def 0.40 cde 266.50 fgh 73.95 de 37.12 def
1147.6 GDD 33.30 def 18.86 f 29.37 ef 0.39 de 226 gh 58.23 fg 28.91 fgh
1451.3 GDD 3237f 14.42 f 26.97 ef 0.38¢ 170.50 h 50.98 gh 25.52 hi
1993 GDD 7.02h Og Og 0f 51.461 01i 0j
Weed-free periods
144.2 GDD 1898 g 14.45 £ 20.81 f 037e 197.83 h 40.75 h 20.28 i
345.9 GDD 31.17 f 19.55 ef 27.08 ef 039e 317.67 efgh 56.78 g 28.60 gh
574 GDD 32.60 ef 26.75 cd 31.62 def 0.41 cde 352.33 defg 62.68 efg 31.30 efgh
848.2 GDD 33.17 def 30.34 bed 36.73 de 0.42 bede 390.67 def 70.93 ef 35.44 efg
1147.6 GDD 36 cde 32.98b 4353 bed  0.43 abcde  476.17 bed 96.23 cd 47.68 cd
1451.3 GDD 37.60 be 42.58a 55.40b 0.44 abed 551.17 be 108.72 ¢ 54.14 ¢
1993 GDD 42.13 a 4472 a 80.66 a 0.66 a 728 a 201.15a 100 a

Al as,e S Jlosol mhaw 10 s LSD (a0l bl 5 (s ls cixe BT (ysin jo 10 S s sladd > slls sl Sk

Means with the same letter(s) in the same column are not significantly different at 0.010f probability level, based on LSD Test.
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Table 8. Parameter estimates of three-parameter Log-logistic and Gompertz models for related yield

(percentage of season-long weed-free check) of Balangu (Lallemantia royleana Benth. in Wall) in the
interference and weed-free periods in Naghadeh region based on a 5% and 10% yield loss.

Log-logistic model

Gompertz model

Parameters k d f

R? a b c R?

Estimates 0.01 318.85 1.31

0.97 100 2.22 0.001 0.97
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Log-logistic:

7

[{eXP[k x(x =d)]+f}

1 j{f _1}] 1007 where Y is Balangu yield (% of season-long weed-free yield), x is the time (x-axis
X

expressed GDD after transplanting), d is the point of inflection, and & and f are constants. Gompertz: ¥ = g x exp[-b x exp(—c xx )]»

where Y is yield (% of season-long weed-free yield), a is the upper asymptote for Balangu yield, b and c are constants, and x is GDD

after transplanting.
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Figure 3. Effect of weed interference and weed-free periods on relative yield (% of weed-free check)
of Balangu (Lallemantia royleana Benth. in Wall). The beginning and the end of the critical period of

weed competition (CPWC) showed based on the 5% (A) and 10% yield losses. Points and lines
represent observed mean and predicted values, respectively.
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