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Fig. 1. Effects of seed pre-treatment (With Zn, zinc sulphate; SA, salicylic acid; Psd, psaudomonas bacteria; Dry, without
priming) and weed management (HW, weed free (hand weeding); 100, 75 and 50% recommended dose of trifluralin and

bentazon; Inf, weed infested) on dry bean (Phaseolus vulgaris L.) landrace characteristics during sampling times
Vertical bars (Error bars) represent standard error of means.
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Table 2. Interaction of seed pre-treatment and weed management on dry bean
(Phaseolus vulgaris L.) landrace height and stem and plant dry weight during sampling times

ClS 31 m 395 YY 50 (o gilw) glas
Height (cm) at 72 days after planting

ol 51 g 39 OA 5 (o lw) glas
Height (cm) at 58 days after planting

Ollgw  Selewddlo 6L O s PP Ollgw  Selewadlo 6L O . b
&9 Ko oligogdgm e 9 o] obgegdgm  leigi
Lo Zinc  Salicylic Psaudomonas Without Mean Zinc  Salicylic Psaudomonas Without Mean
Treatments sulphate  acid bacteria  priming sulphate  acid bacteria  priming
j’\jvdsdj; sl 42508 51.17% 41.67 44,50 B> 44,96 % ** 52.87 B¢ 59,29 A 50.50 ©° 52.97 B 53,910 **
eed free
Q“;;g; :_:g o 4350 50.834 43,17 ¢ 47.00 %2 46,132 ** 53,97 B¢ 59 83 A 52.08 €% 54,8782 55198 **
0 ~.D.
°“\‘7’;;§ ’5 \:M‘ 43808 51.83" 45178 44,17 B* 46,248 ** 56.55 8 60.23 42 54,03 Ba 55.39 B 56,552 **
oR.U.
°“\‘3;"5;5;5A‘% 46.47 B 51834 43,00 ©2 41.80 ©° 45,78 2 ** 58.80 A 59,93 A% 53.60 Ba 52708 56,262 **
oR.U.
spdlewordl ghggm 44508 43038 385000 44280 **  GL31A 5426 5389% 40475 54730 wx
Weed infested
LI(/I&LA 45438 50,034 43.25°¢ 43.19°¢ 56.708 58714 52.82°¢ 53.08 ¢
ean
PP x - ns o o o ns .
S 5 g 395 Yo 50 (@230 30530 ,5) a8l SS9 Sl 51 g 95 Yo 50 (008 0 )5) Aigr S (59
Stem dry weight (g.m?) at 30 days after planting Plant dry weight (g.m) at 30 days after planting
j;\‘:vd“d}; sl 30.78%  14.17° 21.438 17.758 21.03% 60.5172 34.1748% 508048 42618 47.02% .
eed free
1‘5“(’)2/*‘5 5“ 15495 13588 32914  11578C1839% .. 3856 32458  §4.227°  29.325C: 4114% ..
0 R.D.
“‘;‘;;/‘; » PO 1008% 20955%  1843%  1530% 2059° ..  4603% 6224%  44.91°%%  3332% 46.63° -
oR.U.
O“F:S;i{j;m ' 7.55% 7.368¢ 17.324° 10.278 10.63° 19.278¢  19.41°B¢ 39.16A¢ 25.76% 2590°
oR.D.
\)Nf"“;l“ . ?J; 8214 10435  1275%  7.90% 082° ns  20.39% 2639A°  32.83A 1883~ 2461° ns
eed infeste
LI\;I&LA 16.228  15.02B 20.57A 12.56¢ 36.958 34,9378 46.384 29.97°¢
ean
po . o o o x x x .
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a Seed pre-treatment by zinc sulphate, salicylic acid, psaudomonas bacteria, and without priming); 100, 75 and 50% recommended dose of trifluralin and

bentazon, weed free (hand weeding) and weed infested; ® Significant differences for levels of a factor separately sorted by each levels of the other factor;

*and **: Significant at the 5% and 1% probability levels, respectively; ns: non-significant; Means within a row followed by the same capital letter, and
means within a column followed by the same small letter are not different according to Fisher’s protected LSD at P=0.05.; ¢ R.D .Recommended dose
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Table 3. Effect of different methods of seed pre-treatment and weed management on dry bean
(Phaseolus vulgaris L.) landrace pod number and weight and biological yield 72 days after planting
(5™ sampling time)

W ol SWE 439 S5 gm o ySlos
(&0 %0 5o lus) (&0 39 055 (US55 0 ,55ks)
pod number pod weight Biological yield
(no.m?) (g.m?) (kg.ha?)
Method of seed pre-treatment iy lod s (9,
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syocle 4y oogll Weed infested 187.33¢ 20.49°¢ 1796.74¢

Wl gl pme gl [+ 0 Jlois | mla o LSD 5031 oolsl pp oy 5 50 ailice B9 > (6lls (slo o nuSileo
Means within a column followed by the same letter are not different according to Fisher’s protected LSD at P=0.05
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Introduction

Among three market class of bean (Phaseolus vulgaris L.) landrace in Guilan province, black streaked
(Ojo de Cabra) has the highest cultivated area. This type of bean is a determinate bush with purple flowers,
kidney-shaped seeds coated with black streaks in creamy background and hundred seed weight of 37 g. The
great yield loss of bean posed by weeds represents the importance of planning effective weed control
programs. With respect to increasing environmental concerns, if crop suppressive ability could be integrated
into a weed management strategy, then the potential for improved weed control and reduced herbicide inputs
would be promising. Every agronomic practices aim to improve germination extent, evenness and rate,
seedling emergence and establishment, and plant growth and development for crop rather than weeds, would
lead to enhance competitiveness of crop against weeds. Seed priming is a physiological technique in which
seed hydration and drying occurs. Conventional methods of seed priming are hydro-priming, bio-priming,
chemical priming, osmo-priming, nutrient priming, and priming with plant growth regulators. Seed priming
due to promoting germination, emergence, and early growth of crop can ensure vigorous plants which may
strongly compete with weeds. Therefore, priming could be expected to confer a competitive advantage on the
crop. In this experiment, the possibility of utilizing priming in order to reduce the applied dose of two
common bean herbicides, trifluralin and bentazone, were investigated.

Materials and Methods

In order to study the effect of seed pre-treatment with biological and chemical agents and herbicide
application on growth and yield of dry bean landrace of black streaked (market class of Ojo de Cabra) as a
common and widely used landrace in Guilan province, this field study was conducted at the University of
Guilan in 2015. Treatments were arranged as a factorial with four seed pre-treatments and five weed
management programs for a total of 20 treatments in a randomized complete block design with three
replications. Seed pre-treatment consisted of priming by zinc sulphate and by salicylic acid, biopriming by
Pseudomonas bacteria, and without priming. Weed management program included weed free (hand
weeding), and weed infested condition, and 100, 75 and 50% recommended dose of trifluralin (Treflan, EC
48%, recommended dose of 960 g ai. ha!) and bentazon (Basagran, SL 48%, recommended dose of 960 g ai.
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ha?). To study the growth and development of bean, five stages of samples were taken. first destructive
samplings were done at 16 days after planting and repeated every 14 days up to the last sampling was done at
72 days after planting (samples were taken 16, 30, 44, 58 and 72 days after planting). At each sampling,
plant height, Leaf area and dry weight, and stem and total dry weight of bean plants were measured. Number
and weight of pods, and biological yield were also determined at the last (5th) sampling time. Data were
subjected to ANOVA, using SAS v. 9.2. Means were separated using Fisher’s Protected LSD test at the 0.05
level of significance.

Results and Discussion

The height of bean plants was higher by 11% in priming by salicylic acid compared to non-priming
treatments. Seed biopriming by Pseudomonas bacteria compared to non-priming treatment increased the
maximum leaf area index, maximum leaf dry weight, total dry weight, number of pods per square meter, and
biological yield by 30, 69, 50, 31, and 50%, respectively. Weed management also affected crop production.
The highest amounts of the measured traits were recorded for treatments of weed free condition and
recommended dose of herbicides. The values of measured traits reduced as herbicide dose decreased. Full-
season weed infested condition compared to weed free condition reduced the maximum leaf area index,
maximum leaf dry weight, total dry weight, number and weight of pods per square meter, and biological
yield by 40, 58, 58, 72, 70, and 58%, respectively. The lowest values belonged to weed infested condition.
The effect of reduced rate application of 75% of the recommended dose of trifluralin and bentazon were not
significantly different from recommended dose of two herbicides for all traits in all sampling times, except
the stem dry weight in third sampling, and pod numbers per square meter. Therefor it seems possible to
apply reduced dose of recommended herbicides while minimizing weed competitive effects and maintaining
economic returns of bean production. This also would decline undesirable effects accompanied by herbicide
application including herbicide-resistant weed populations that challenge sustainability of weed management
programs.

Conclusion

However, non-significant interaction of seed pre-treatment and herbicide application revealed that
despite seed priming methods was positively correlated with growth, development and production of bean,
but not with competitiveness of the crop, and thus could not provide a reliable management strategy to
reduced herbicide inputs. Generally, since implementation of integrated weed management systems are of
fundamental importance in modern weed control, more attention should be given to the possibility of setting
up weed control programs involving herbicides reduced dose application combined with crop competitive
ability.
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