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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.

Keywords: Critical period, interference, oilseed crops, weed biomass, yield and its components.
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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
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39

Liquorice
Common lambsquarters
Wild radish
Italian bugloss
Field bindweed
Canada thistle
Redroot pigweed
Camel thorn
Green foxtail

Common cocklebur

Glycyrrhiza glabra L.
Chenopodium album L.
Raphanus raphanistrum L.
Echium italicum L.
Convolvulus arvensis L.
Cirsium arvense (L.) Scop.
Amaranthus retroflexus L.
Alhagi camelorum Fisch.
Setaria viridis (L.) P.Beauv.

Xanthium strumarium L.

B Glycymhiza glabra

W Chenopodium album

B Raphanus raphanistrum

W Echium italicum

W Convolvulus arvensis

W Cirsium arvense
Amaranthus retroflexus
Alhagi camelorum

W Setaria viridis

B Xanthium strumarium

211 0.00

0.26
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Y
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W Raphanus raphanistrum
W Echium italicum
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Amaranthus retroflexus
Alhagi camelorum

W Setaria viridis

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 .

5L ceel); o 550 sladile S (039 9 0515 59, 50 slacile jls)le 9 S5 0595 Job (ali81 S1-F Jgonr
slae i bl s cod (g3l
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?;r:szl;y Wee((zig })ngc;;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.

looyge polas b 5ye slacdle Sz (59 «(plie
b opSeiz el e gladle Il
G5l glao s il &5 )le b aSs b
Ay 94z, YFOV/Y o WYFV/F Cow 4 (g5l
e glhale S Gj Wy Jad gl
2 S WVITY 5 YV Codfian) 093 (i (nyeS
Karimmojeni et al. (Y Jgoz) o) (moy0 e
3esle leo,ge amiliz S wisls lad (2014)
e O e ey 5l 59, Ve e a5 slacile

3 sldale S 5e il ails aslsl s

SS (339
S ojs p jegledle JH5 lajles 36
J9oz) 0g o gine wo s S Jletol wlans 5o Lo
0,99 Jsb Ll b jasladile Sz (5 (Y
Spsba 8 JalEl psbale Bl
slacile a3 jlod 4y bgyye S2S (355 i
Gy 3 S YIFPINY L wd) Jad Glesl b 50
JHI5 slao g0 (alos (28,5 15,0 b (Y Jga2) 092
@ bgpe S iy (it o gladile G o
3 g Oleina® 5 ool A g5, slavale

Archive of SID.ir



Archive of SID.ir

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

sladile il gloy Sae Job oS Slej (Jlie )
S¥g) 5 5,0 sladile S (59 28l RalS ;50
5 bes 28, Joe glaylly res il Lials

el 00l oa)ﬂ O Jaaz o gl - il Jos

Slodile i yjs e LialS 4oy AA LAY
i slale 5l gle 5 2l glajles 0 558
L 2ol - ale 5 ol -l W) i e
Sldos ;o 53U L aS g sbas (¥ JS0) wisle olas

il il ] i s g, claale i

55l oS 5 sladile s )le 5 S ooy 1o 550 sladile s (55 ped sl 0nd 051 slayel b -0 Jsoer
00 adlaie jo (65l s

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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(0 35, -4>,3) 5,0 sladale 3| g,le slooygn Jobo x5 oo Ciloes L b 5y sladile Sis (59 ST o, sladale Sis
A3l (oo
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.
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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 lOOQ-seed Blolf)glca 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 578.50b 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 0.43bede  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 1442 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 ¢ 1445 f 20.81 f 0.37e¢ 197.83 h 40.75h 20.28 1
345.9 GDD 31.17 f 19.55 ef 27.08 ef 0.39e¢ 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 0.42bcde  390.67 def 70.93 ef 35.44 efg
1147.6 GDD 36 cde 32.98b 4353 bcd 043 abcde  476.17 bed 96.23 cd 47.68 cd
1451.3 GDD 37.60 be 42.58 a 5540b 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

B3l 3oy S Lol mhans 50 g LSD (5031 bl s (6 ko i BB (5t 12 50 S e sladd > gl sla Silee
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

JI5 sloo g0 Job o tcalae alas i (g3l (5oL oo & Slos :Y‘Q])QJY
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ol alpo £ g b g (A je -4 ,9) 3 slacale 5l g le slooyge Jobo o (g3l et (§oXIL (s 8 Shoe Y 0> i (g5l et (565

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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