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Table 2- Analysis of variance for some traits of Pigweed

MS wlayye (nSibe
i @le Af goljian,y ATV EW)  oapEl IS Sk ale
S.0.vV ’ Pigweed height Pigweed total dry matter
(Block) sk, 2 16.86" 785™
(A) 5 Jos (o s 3 666" 40398
Time of emergence
B) sl o5l 2 1276 32345~
Pigweed density
A*B 6 12.25" 435™
B Error b s 22 194.5 4250
CV  lpuds cops 16.2 15.1

b ime pae NS 7D Jlosnl pdaw 13 4 gxe * AL Jlais] zolaw 43 o ime *F
**: Significant at the 1% level, *: Significant at the 5%, ns: not significant
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Table 3- Comparison of mean effects of relative grow time and Pigweed density to some characters of Pigweed

Characteristics liw or9AEl EW) 9 Al I s ook
Treatment Lo Pigweed height Pigweed total dry matter
il (cm) (@m?)
Grow the Pigweed 509525 A5 e oo
8 days before the Potato wejia 31 U5 39, 8 96" 507"
4 days before the Potato njos | B g, 4 89® 456
Along with the Potato i b lojen 82° 409
4 days after the Potato ol dar gy 4 76 350°
Pigweed density g ,3z5 o515
5 76° 380°
10 84° 428°
15 97 483°

5105l xe glds o> gy Jloin ] e it Syde By G JBlis gl &S SlaySle gty > F
*: Numbers followed by the same letter are not significantly differentns

600 - . 600 -
—~ 3 T & e and —~ 3
“-“E 3500 { T & e 0w ) “-“E 3 500 -
K= \3 400 - 2 \3 400
E 9, 5 plants per m?— E Y,
< G 300 { 10 plants per m-2 == < o 300 -
1S Pal 15 plants per m-2... 1S ‘2‘_
2 X 200 2 X 200 |
S g S
s 9 i s
g 3 100 N g 3 100 -
o] =
0 i f T T T 1 0
0 10 20 30 50 60 70 0

bl 5 s 395

Day after planting

Glisee oWeSTys -
B- Different density

o) e 31 B 595 A

e e Sl B 595 F
o) e b plojon
""" 05 e 3l 0 595 F
days before the potato =
days before the potato---
Along with the potato ...
4 days after the potato®®®

A

30 40
Sl 51 g 595
Day after planting

O oy s (1 Lo - I
- Different treatments of grow time

Blises sWeSTyT 43 g (o jaw o AliBee b lowd 13 (gl JS SKis 0dle Ol gt Wigy -1 IS
Figure 1- Trend changes in the total dry matter of Pigweed in different treatments of grow time and in different density
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Table 4- Fitted equation coefficients for dry matter accumulation trend of Pigweed

Treatment  los coefficients dstxe <ol pé R? p-value
a b c

Grow the Pigweed wg,d gzl oyawd jw (ylo
8 days before the Potato  wejeuw j b3 55,8  527.1188 792.857  0.154438  0.99718 <.0001
4 days before the Potato  wejouw 3l J3 594 471.693 963.8327  0.153289  0.999148  <.0001
Along with the Potato oo b lojen  422.2009 115529  0.156351 0.999416  <.0001
4 daysafterthe Potato  iwjoww jlaw jsy 4 350.4141  1878.806  0.16169  0.999669  <.0001

Pigweed density  sg,526 o515

5 391.6709  1452.235 0.159947  0.999361  <.0001
10 443.4934  971.2977 0.153798  0.998866  <.0001
15 500.4586  886.1452  0.153263  0.998853  <.0001
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Figure 2- Trend changes in the leaf area index (LAI) of potato in different treatments of pigweed density and
different treatments of grow time
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Table 5- Fitted equation coefficients for leaf area index (LAI) trend of Potato

Treatment ,lo. coefficients  aalao il
2
TS oM e ploj e El o515 a b c R p-value
Grow the Pigweed Pigweed density
5.8 5 -0.08096 2574145 54.84124 10.87869 0.997077
e 3 U sy 10 0.0224 2200441 54.12404 9.958244  0.997416
8 days before the Potato 15 0.002198 1.984823 54.26741 9.55865  0.990227
G 5 -0.0552  3.051317 54.72689 9.917823  0.997632
eejomee S| A8 ) 10 0.010338  2.66026 54.72954 9.045422  0.994507
4 days before the Potato 15 0.03301 2.156587 54.71166 9.009792 0.986751
L 5 -0.04339  3.241947 5574011 10.02632  0.99937
hnjirso L oo 10 -0.01729 2782674 55.24002 9.628843  0.998897
Along with the Potato 15 -0.00714 2289301 54.73341 9.666693 0.993454
e d 5 -0.05399  3.53244  55.695 9.857171 0.999978
e S| A 5 10 -0.04455 3.203264 5575063 9.910542  0.993321
4 days after the Potato 15 -0.0485  2.817914 54.37889 9.790506  0.99495
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Figure 3- Trend changes in the total dry matter of potato in different pigweed density and different treatments of
grow time
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treatments of grow time
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treatments of grow time
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Introduction

Weed is one of limiting factors in potato production.Weed management systems require comprehensive and
accurate data on behavior of weeds and their impacts on the farming systems. Pigweed (Amaranthus retroflexus
L.) is third dicotyledonous weeds in the world that due to photosynthetic pathway of C,and indeterminate, in
high temperature and high light intensity conditions particularly in the fields of summer crops such as corn (Zea
mays L.) and sunflower (Helianthus annus L.) shows more competitive. Weed density is the most important
factor affecting on crop by weed competition and defines part of the decline in crop by weed competition. The
emergence time of weed and competition period with crop are two important aspects that are often considered in
competitive studies. Quantitative analysis of growth is a method for interpretation of plant response to
environmental conditions that plant is encountered during its life. Plant growth analysis can be used as a factor to
illustrate the competitiveness of the crop and weeds. Growth indices such as dry matter accumulation, crop
growth rate (CGR), net assimilation rate (NAR), and leaf area index (LAI) have been used for assessing the
effects of weed competition on crop yield. The aim of this study was the evaluation of growth indices of potato
affected by density and time of emergence pigweed.

Materials and Methods

The experiment was conducted as a factorial based on randomized complete block design (RCBD) with two
factors and three replications at the experimental station of Borujen city in Charmahal and Bakhtiari province,
Iran. Treatments were included a combination of pigweed density (5, 10, 15 pigweed plants m™) and time of
emergence pigweed (four and eight days before potato emergence, coincided with the potato emergence, and
four days after potato emergence). Pigweed evaluated traits were included as plant height, and total dry weight as
well as potato evaluated traits were included as LAI, total dry matter (TDM), (CGR), relative growth rate (RGR),
and tuber yield. Plot size was 15 m? with four lines of 60 cm. Potato cv. was Bourne which is an early ripening
cultivar was planted at 10 April. Irrigation was performed based on requirement of the plants, temperature and
environmental conditions in 7 to 9 days. Potato tuber harvested at 20 June. Data were analyzed by SAS software
and the mean data were compared according to least significant difference (LSD) Test at 5% probability level.

Results and Discussion

Results showed that the relative time of emergence and Pigweed plant density were significant on plant
height and TDM of pigweed. Pigweed plant height and dry weight decreased, when pigweed emergence was
later than potato. Pigweed plant height and TDM increased with increasing density of pigweed. Their interaction
was significant only for potato tuber yield. Earlier relative emergence and increasing density of pigweed was reduced
potato tuber yield. Five pigweed per m? at emergence of four days after potato and 15 pigweed per m? at
emergence of eight days before potato had the highest (39800 kg ha™) and the lowest (18400 kg ha™) tuber yield,
respectively. Also low density of pigweed in treatment of emergence at eight days before potato was caused
more economic losses. Whatever emergence of weed delayed, more number of weed plants is needed to
economic losses causes. Therefore emergence of weeds is important equally that weed density is important and
should pay attention to the fact in Weed management. In general, the results showed that the pigweed can
damage to potato production because its height is higher than potato and it also is C4, when relative appearance
is earlier can be strong competitor to absorb light even in the less dense. Previous researches about crop-weed
competition for light, have revealed that higher plant with lower LAI could overcome the plants with lower
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height and higher LAI. These findings showed that plant height have a main role in competition and height is
one of the determinant factors for light competition.Therefore, it seems that pigweed which has this feature by
itself, is a strong competitor for potato plant. This study concluded that because of that pigweed is C4 and its
plant height is more than potato, so pigweed is superior competitor for light even in lower population.

Conclusions

Generally, according to the results it can be concluded that the relative earlier rise and increasing pigweed
density through height gain and dry matter further, reduced tuber yield of potato. Furthermore, pigweed, due to a
higher height than the potato as well as its C, the if a relative early rise occurs, even at low density for absorb
light, is still a strong competitor and can cause heavy damage to potato production. The relative earlier rise of

this weed in potato fields can reduce the potato yield. After amaranth weed control in potato farming is very
important and should be done as soon as possible.
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