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Abstract
Backgrounds and Objectives
Direct seeding is being developed in many Asian countries as a new technology that
farmers are tending to use this technology in current years considering that it has
appropriate economic efficiency, faster and easier cultivation, less labor force, more
mechanization and shorter growth period than transplanting cultivation and due to
discontinuous irrigation, less methane emission. But what makes it mainly obstacle are
weeds.
The use of seed priming can be one of methods that it can compensate the paucities of
direct seeding and get promote seed quality. Seed priming also can active the initial
germination mechanisms before planting and many benefits were mentioned for this
treatment that the most significant of them is increasing the percentage and rate of
germination. Indeed these plants expand their root system in shorter period of time
compared untreated seeds. They are also reached to autotroph stage earlier by absorbing
more water, nutrients and producing photosynthetic part.

Materials and Methods

The field experiment was conducted in Neka in 2018. The experiment was performed as
a factorial in randomized complete block design in three replications. Experimental
treatments include seed priming in four levels 1- no priming, 2- hydropriming (priming
with water), 3- priming with humic substances (10 g per 1.5 liters of water) 4- priming
with auxin hormone (1.5 ccin 1.5 liters of water) and also, weed management at five levels
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1- no weeding, 2- council active herbicide (15 g per 20 liters of water), 3- twice weeding
(one month after planting + before the earing stage), 4- council active herbicide (15 g per
20 liters of water applied about one month after planting) + weeding (1.5 months after
planting) and 5- complete weeding (weeding of all weeds during the growing season).

Results

Based on the results, by applying seed priming with humic acid, the maximum plant height,
ear length and number of plants m2 were obtained and complete weeding caused the
maximum plant height, fertile tiller, total tiller and ear length. Also, seed priming with humic
acid along with complete weeding caused the highest filled grain number (79.67 number)
and total grain number (90 number), 1000-grain weight (23.47 g), grain yield (2327 kg ha-
1), biological yield (11220 kg ha'1). Based on total weed density and biomass, in all three
stages of sampling, the lowest amount of weed biomass and density was obtained with
application of humic acid priming along with council active herbicide + weeding, which was
not significantly different from application of humic acid priming and twice weeding and
application of auxin with council active herbicide + weeding and twice weeding. Overall,
the findings of this study indicate the effect of priming of rice seeds especially with humic
acid and auxin along with council active herbicide + weeding and twice weeding, on
reducing the weeds density and biomass as well as increasing the yield and yield
components of rice in direct cultivation.

Discussion

According to results which were obtained this research and evaluation of yield and yield
components are identified that application of herbicide cannot control the weed solitary.
This research was showed that application of council active herbicide + weeding and twice
weeding cause to reduce the weeds density and biomass as well as increasing the yield and
yield components of rice in direct cultivation and also own to elimination of competing
species, they improve the crop growth. Therefore, mechanical weeding, which is a non-
chemical method of weed management, should be considered as a necessary part of
sustainable agriculture.

Key words: Cropping system, Weed density and biomass, Weed integrated management.
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Table 1. Analysis of variance of total density and biomass of weeds under the influence of different methods of
seed priming and weed management in direct rice cultivation

SOV df Density Biomass

o Stage 1© Stage?2  Stage3  Stagel  Stage?2 Stage 3
Block 2 0.14 0.44 0.64 0.12 4.01 0.57
Seed priming 3 15/50™ 1.50ms 4.52" 3899  50.50"  139.74"
Management 3 58.50" 70.00 41.80"  128.12™ 466.30" 1524.02™
Seed priming X Management 9 14.15" 2/20™ 5.65™ 24.92™ 29.67 70.11™
Main error 30 1.50 0.59 0.71 1.43 247 10.25
CV (%) 21.00 23.69 27.19 19.70 28.01 28.64

*Stage 1: 50 days after planting, stage 2: at flowering and stage 3: at harvesting time
ns,* and ** non-significant, significance at 0.05 and 0.01 probability level.

Table 2. Mean comparison of total density and biomass of weeds under the influence of interaction of seed priming
and weed management treatments

Treatments Density (No m2) Biomass (g m2)
Seed priming Management Stage 1© Stage2  Stage3 Stage 1 Stage 2 Stage 3
Non weeding 10.672 8.674 7.332 14.71a 24.4572 36.712
Non seed priming Her.bicide _ 7.47bc 3.004 5.67b 3.68f 5.32d 18.68bc
Twice weeding 7.33¢cd 3.004 1.00e 1.89¢h 2.23¢f8 3.17¢fe
Herbicide and 7.33cd 1.33f8 2.00de 10.04b 1.88¢fe 3.25¢f8
Weeding
Non weeding 9.672b 6.00bc 6.672b 8.49bcd 13.82b 32.152
Herbicide 7.00¢d 2.33def 2.00de 9.00bc 3.09def 8.214de
Water Twice weeding 2.67f 2.33def 2.67¢ 6.14¢ 3.50def 6.65def
Herbicide and 3.67¢ 2.004def 1.33de 7.11cde 1.64¢fe 2.56f
Weeding
Non weeding 7.33¢cd 5.33¢ 4.00¢ 10.25b 9.45¢ 22.90p
Herbicide 5.33de 3.004 3.67¢ 5.24¢f 2.894defg 6.374defg
Humic acid Twice weeding 2.33f 1.67¢f8 1.33de 1.40h 1.92¢f8 2.17f
Herbicide and 2.00f 0.678 0.67¢ 1.29h 0.478 1.238
Weeding
Non weeding 8.33bc 7.00b 4.00¢ 8.48bed 11.61bc 17.49¢
Herbicide 6.33¢cd 2.67de 4.00¢ 6.65de 4.12de 10.00d
Auxin Twice weeding 3.33¢f 1.33f 1.67de 1.39h 2.09¢f8 4.31¢f8
Herbicide and 2.33f 1.67¢f2 1.67de 1.41h 1.3718 3.02¢f8
Weeding
*Stage 1: 50 days after planting, stage 2: at flowering and stage 3: at harvesting time
Means in table followed by similar letter(s) are not significantly different at 5% probability levels using LSD test.
Table 3. Analysis of variance of rice morphological traits.
S.0V Df Length Fertile till Total till Panicle length
Block 2 7.85 0.22 0.12 0.04
Seed priming 1 302.27" 0.58ns 0.24ns 5.65™
Management 4 796.11" 1.90" 1.89" 28.77
Seed priming X Management 4 28.25ns 0.19ns 0.22ns 0.81ns
Main error 18 10.89 0.24 0.31 0.56
CV (%) 3.88 7.05 6.94 3.84
ns,* and ** non-significant, significance at 0.05 and 0.01 probability level.
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Table 4. Mean comparison of simple effect of seed priming on rice length and panicle length

Treatment Length (cm) Panicle length (cm)
Non seed priming 80.93¢ 19.07b
Water 84.20P 19.50b
Humic acid 91.532 20.402
Auxin 84.13¢ 19.13b

Means in table followed by similar letter(s) are not significantly different at 5% probability levels using LSD test.

Table 5. Mean comparison of simple effect of weed management treatment on rice morphological traits

Treatment Length (cm) Fertile till Total till Panicle length (cm)
Non weeding 73.83¢ 6.25¢ 7.50¢ 17.504
Herbicide 81.67d 6.75b 7.75bc 18.92¢
Twice weeding 84.92¢ 6.92ab 8.082b 19.08¢
Herbicide and Weeding 90.75b 7.172b 8.252 20.75b
Completely weeding 94.832 7.252 8.502 21.372

Means in table followed by similar letter(s) are not significantly different at 5% probability levels using LSD test.
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Table 6. Analysis of variance of yield and yield components of rice

S.0V df Number Number Number 1000-seed  Grainyield Biological Harvest

of hill of fill oftotal  weight (g) (kg.ha'1) Yield index
grain grains (kg.ha')

Block 2 10.62 12.35 3.22 0.06 10381.65 162555.00 1.12

Seed priming 1 32.75" 580.95" 53895 6.10" 40482.95™ 611300.00™ 1.05nms

Management 4 6839 3083.02™ 2940.25" 4475 1766877.22™ 7662097.50™ 81.15™

Seed priming x 4  11.94»  100.54" 103.89" 1.55™ 19437.32" 247487.50™ 1.86™

Management

Main error 18 6.04 8.05 7.46 0.66 6479.44 53465.53 0.48

CV (%) 791 5.89 4.62 4.21 4.86 2.42 4.04

ns,* and ** non-significant, significance at 0.05 and 0.01 probability level.
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Table 7. Mean comparison simple effect of seed priming and weed management treatments on number of hill

Treatment Number of hill
Non seed priming 29.13b

Seed priming Water 31.202
Humic acid 32.732
Auxin 31.202
Non weeding 27.17¢
Herbicide 30.75b

Management Twice weeding 33.42a
Herbicide and Weeding 31.67
Completely weeding 32.33%

Means in table followed by similar letter(s) are not significantly different at 5% probability levels using LSD test.
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Table 8. Mean comparison of interaction of seed priming and weed management treatments in relation to rice yield

and yield components
Treatment Number Number 1000-seed Grain Biological Harvest
Seed priming  Management of fill of total weight yield yield Index
grain grain (2 (kghat) (kghal)
Non weeding 27.33i 40.67! 16.17i 1150k 8560! 14.41hij
Non seed Herbicide 39.008 49.67@ 18.47¢hi 1316 88401'k_1 15.21feh
priming Twice weeding 40.008  51.67h 19.63defg 1525fgh 9330 19.12bcd
Herbicide and Weeding  52.33e¢ 62.67f 20.77bed 18464 9350shi 16.21¢f
Completely weeding 62.00¢  72.33d 20.57cde 2008¢ 10220 19.65abc
Non weeding 30.67h 42,006 16.40i 1188k 8600! 13.750
Herbicide 39.678  49.67hi 18.03hi 1410hi 9000ik 14.88shi
Water Twice weeding 40.008 48.00i 18.87feh 1602¢f 9410feh 20.632
Herbicide and Weeding  45.33%  57.678 20.209ef 1958 9780¢f 18.194
Completely weeding 57.674 67.33¢ 20.404e 1704e 97201 20.14ab
Non weeding 31.00h 45,67k 17.274 12335k 8640K 13.91i
Herbicide 41.33%  52.00h 13.37¢fgh 1515fgh 9270 16.84¢
Humic acid Twice weeding 59.47¢  71.33de 21.70Qbc 2018¢ 10580bc  18.50¢d
Herbicide and Weeding  75.672>  86.672b 22.100b 2165b 107500 16.48¢
Completely weeding 79.672 90.002 23.472 23274 112202 20.742
Non weeding 30.67h  41.674 13.57i 1197k 86201 13.34
Herbicide 32.33h 40.67! 18.37ghi 14368hi 9040Mi 15.88¢f8
Auxin Twice weeding 40.00¢ 53.00h 18.63gh 1546f 9320M 19.74ab
Herbicide and Weeding 66.67¢ 76.33¢ 20.009ef 1937 101504de 16.58e
Completely weeding 72.000 82.67b 20.334de 2056bc  10420bed  19.732b
Means in table followed by similar letter(s) are not significantly different at 5% probability levels using LSD test.
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