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Figure 1- Height of soybean and Asian spider flower in different densities of Asian spider flower during growing season
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Table 1- The coefficients of the fitted model to height of soybeans and Asian spider flower in interference conditions

WS‘J_S Soybean Asian spider flower
Density |, +sE b+SE XASE  R?  P-value | HmatSE b+SE XASE  R?  P-value

0 106.6£3.51  14.14:096  5327+142 099 0.0001 ; ; ) ] ]

3 101614423 12.87x1.12  s455e1.71 090 00001 1 4is 12 1236073 66.88£1.49 099  0.0001
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10 99.79¢4.92 13594151  50.7722.00 090 00001 N yg6aig07  116:154 6233200 o098 00001
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20 115465409  12.59£0.50 54312143 090 00001 1 os36,408 11432101 62.58:152 090 00001
30 108.6:3.91  12.64£099 53.74£0.006 0% 00001 153831391 1057209  64ase134 090 00001
45 102.6943.62 15245101 53.92¢156 000 00001 N 00070900 11724133 e006:227 00 00001
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Hpa: maximum of height in end of season, b: coefficient of equation,
m: time required for 50% maximum of height (day after planting)
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Table 2- The coefficients of the fitted model to dry matter of soybeans and Asian spider flower in interference conditions

L g Sl
o515 Soybean Asian spider flower
Density WmaxiZSE TmaxtSE KASE R?2 P- WmaxiZSE TmaxtSE KASE R?  Pale
(o/m9) (day) value (g/m9) (day)

0 780.10+43.75 58.65+2.61 0.06+£0.008 0.98  0.0001 - - - - -
3 794.214+ 73.82 58.28+3.86  0.07+£0.012 0.98  0.0001 99.62+55.20 93.01+16.64 0.06+0.01 0.98  0.0001
5 763.32+38.91 59.05£2.06  0.07+£0.008 0.99  0.0001 95.65+50.05 83.60+17.78 0.06+0.01 0.96  0.0001
10 759.37+58.80 58.85£3.27  0.06+£0.009 0.99  0.0001 1272242183 73.31£5.60 0.07+0.01 0.98  0.0001
15 657.71+43.33 58.15£3.16  0.06+£0.007 0.99  0.0001 260.79+67.51 83.55+7.88 0.07+0.01 0.99  0.0001
20 640.46+60.30 59.72+4.21 0.06+0.008 098  0.0001  374.67+156.96  92.28+13.55 0.05£0.009 0.99  0.0001
30 509.30+26.37 52.97£2.19  0.07+£0.008 0.99  0.0001 322.53499.22 78.41£10.99 0.06+0.01 0.97  0.0001
45 526.58+24.90 55.71£2.03  0.06+£0.006 0.99  0.0001 346.85+63.44 74.62/+£6.87 0.06+0.01 0.98  0.0001
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Wina: maximum of total dry matter (g.m'z),TmaX: time required to reach 50% maximum of total dry matter, K: coefficient of equation
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Figure 2- Dry matter of soybean and Asian spider flower in different densities of Asian spider flower during growing season
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Figure 3- Leaf area index of soybean in different densities of Asian spider flower during growing season
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Table 3- The coefficients of the fitted model to LAI of soybeans and Asian spider flower in interference conditions

oS5 Lgw Flamiseds
Density Soybean Asian spider flower

A+SE b+SE c+SE LAlmax R? A+SE b+SE c+SE LAlmax R?
0 0.082+0.005 63.18+0.95 294.56+13.72 6.01 0.98 - - - -
3 0.079+£0.005 67.93+1.49 234.07+12.47 4.51 0.98 0.099+0.008 61.88+1.16 3.13+0.02 0.06 0.96
5 0.073£0.004 65.32+£1.05 254.44+11.77 4.63 0.99 0.13+0.004 64.02+0.04 2.954+0.85 0.09 0.99
10 0.07+0.007 66.83+2.01 237.86+£19.96 4.12 0.97 0.1£+,\Y 57.35+1.84 4.2240.5 0.1 0.98
15 0.075+0.008  63.31+£1.72  192.39+15.31 3.60 0.96 0.344+0.05 55.24+0.77 6.25+0.65 0.39 0.97
20 0.089+0.003  62.42+0.48 185.97+4 .21 4.11 0.99 0.25+0.017 52.95+0.66 6.93+0.52 0.42 0.97
30 0.108+0.008  59.09+0.93 134.96+7.85 3.39 0.96 0.31+0.03 53.75+1.11 6.33+0.86 0.45 0.95
45 0.081£0.011 57.93+195 160.91+£16.37 3.07 091 0.31+0.02 52.72+0.66  12.56+1.02 0.96 0.99

Sy aw a3l Sl t LAl o5y gaw (a3ls @l i in dolee colps:C gD A
A; b and c: The coefficients of the prediction equation for changes in leaf area index, Maximum leaf area index
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Introduction: Competition with weeds is the most important factor that reduces agricultural crop yield
worldwide. The magnitude of yield loss is affected by numerous agronomic and environmental factors, such as weed
density, time of emergence, morphological characteristics of weed and crops and etc. Several studies have shown that
the crop and weed growth parameters including height, total dry matter, leaf area index and its distribution in the
canopy are major determinants of the capability of species competition under interference conditions. Asian spider
flower (Cleome viscosa L.) is a summer annual weed of the Capparidaceae family. Currently, very high densities of this
weed grow in the fields of eastern Golestan province. There is no report on the extent of damaging of this weed in this
province. So, current study was conducted to achieve these goals: 1) Investigate the effect of different densities of Asian
spider flower on growth characteristics of soybean. 2) Determine the soybean yield loss due to competition with
dI;fferent densities of this weed species.

Materials and Methods: In order to investigate the soybean competitive ability (cultivar D P X) under
interference condition with different densities of Asian spider flower (0, 3, 5, 10, 15, 20, 30, 45 plant m-2); an
experiment was established based on randomized complete blocks design with three replications in Gorgan University
of Agricultural Sciences and Natural Resources in 2015-2016 growing season. Sampling was done 25 days after
planting in eight stages. In each sampling, leaf area, dry weight of soybean and Asian spider flower plants were
measured. Vertical distribution of leaf area in canopy profiles of soybean and Asian spider flower was studied, too. For
this purpose, plants were divided into segments in 20- cm interval and leaf area of each layer was measured separately.
A two parameter rectangular hyperbolic function (Equation 1) used for estimating grain and biological crop yield loss.
Finally the accuracy of the mod%l was confirmed based on RMSE, r and the dispersion of the observed and predicted
grain and biological yield loss of soybean around the one to one line.

. ID
[ a——
1+ID/ 4 Equation (1)

Where YL is percent yield loss, D is weed density (plants m™), and | and A, are model parameters. Parameter | is

the percent yield loss per unit weed as D — 0, and A is the asymptotic yield loss as D — co.

Results and Discussion: The results showed that soybean height was not affected by interference with different
densities of Asian spider flower. But maximum accumulation of dry matter of soybean and leaf area index were reduced
under competition conditions. According to the fitted model, the maximum accumulation of the dry matter of Asian
spider flower was obtained at 83 days after planting, while the maximum soybean dry matter accumulation, depending
on the interference treatment, varied between 53 and 60 days after planting. The maximum leaf area index of soybean
(in weed free treatment) and Asian spider flower were 6.41 and 0.96, and were obtained at 63 and 53 days after
planting, respectively. Although Leaf area index of Asian spider flower was lower than soybean, but maximum
percentage of leaf area of Asian spider flower was located at higher canopy layers than soybean (20-40 compare to 0-20
cm). The results showed that the maximum soybean grain and biological yield loss due to high densities of Asian spider
flower were 60.42% and 54.52%, respectively. Also, soybean grain and biological yield reduction were 8.39 and 7.94,
respectively, in case the first weed. Based on the results of this study (RMSE, r and correlation between observed and
predicted grain and biological yield loss), it can be concluded that the present model has a good accuracy and its outputs
can be cited. In general it can be said the competition effect of Asian spider flower on soybean biological yield was
lower than grain yield.

Discussion: Overall our results showed that Asian S£ider flower weed could be considered as a strong competitor
to soybean. According to the results, it seems that some characteristics of Asian spider flower including 1) representin,
greater height at the end of the growing season, 2) requiring a shorter time to reach maximum leaf area index and 3
arranging a greater part of plant Ieaf area at higher canopy layers compared to soybean, were the most important factors
to increasing the competitive ability of this weed.
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