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The Interaction of Herbicide and Humic Acid on Azolla Control to Enhance the Yield of Rice
(Oryza sativa)
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ABSTRACT

To increase the rice yield by the interaction of herbicides and humic acid on Azolla control, an experiment was
conducted in Amol, Mazandaran, in 2016 as a factorial experiment in randomized complete block design with three
replications. Treatments consisted of herbicides application in five levels: 2-4-D SL72%, Bensulfuron methyl DF60%
(Londax), bentazon SL48% (Bazagran), Oxadiargyl EC3% (Top Star) and control, and humic acid at three levels: 12, 6
and 0 lit/h (control, no humic acid). The results of this study showed that the simple effect of application of herbicides
and humic acid on all traits was significant. Also, tillers number, panicle length, Azolla weight and rice yield were
affected by the interaction of herbicides and humic acid. The lowest Azolla weight (115.33 g m-2) was obtained by the
interaction of Oxadiargyl and 12 litha-thumic acid, and the highest grain yield (6871 Kg ha?) was also observed in the
same treatment.

Key words: Azolla, Oxadiargyl, Bensulfuron methyl, humic acid.
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Table 1. [nformation on the project area and soil characteristics
Soil texture OM EC H N K P Date of harvest Planting date Climate Area
% dsm2 P %  Ppm  ppm 9

Clay 2.23 0.91 7.30  0.09 136 15.30 Sep 2016 Apr 2016 mild and humid Amol
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Table 2. Simple variance analysis of the studied traits of Rice and Azolla

S.oOv Df Tillers Panicle length Azolla weight Gfa'”
no. yield
Block 2 102.62" 217.54" 3728.00 1014230.25"
Herbicide 4 182.29™ 101.98™" 51310.36™ 3969345.58™"
Humic Acid 2 327.58™" 264.83" 85177.47" 9119158.58™"
Her*Humic 8 23.707 24.35" 1364.94" 725326.27"
Error 28 9.56 10.12 580.46 375925.38
cV - 15.60 10.86 17.55 12.54

ns: non significant and *,**: significant at 0.05 and 0.01 probablity levels respectively
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Table 3. Mean comparison of the rice traits treated with herbicide and humic acid.

Treatment Plant Height Flag Leaf Grains no. 1000 grain Biologic yield HI
(Cm) (Cm) per Panicle weight (g) (Kgha-) (%)
Herbicide
2-4-D 112.77° 25.00° 120.34° 22.4%® 11083.1¢ 40.3
Bensulfuron methyl 119.102 26.35® 126.60 2 23.7° 11364.4 ¢ 40.4 @
Bentazon (Basagran) 113.11° 25.40° 120.71° 223 11253.2¢ 30.7%®
Oxadiargyl (Topstar) 121.152 28617  128.78° 25,1 1181552 4312
Control 103.83°¢ 22.04°¢ 112.55¢ 20.2°¢ 8872.8° 349°¢
Humic Acid
12 Litha-t 117432 28.67¢ 125.002 2482 12209.8 @ 4172
6 Lithat 112.78° 23.44° 120.55° 22.6° 10547.6 ° 38.6°
Control 110.62 © 22.10° 118.32° 21.7° 9727.0° 38.30

bl 20 a3 LT N5 (e S sUS B iten &5 2 Cp e G sl il o eSSl
with the same letters are not significantly different at 5% level
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Table 4. Mean comparison of the interactions of herbicide and humic acid on the rice

Treatment

— — Tillers no. Panicle length Azolla weight Grain yield
Herbicide Humic acid (Cm) (gm?) (Kg ha-)
Without Humic Acid 30.33 20.00 381.33 3896.00
2-4-D Humic Acid 6 lit/ha 33.33 23.00 275.00 4533.67
Humic Acid 12 lit/ha 36.33 26.00 245.67 5029.33
Without Humic Acid 32.33 22.00 226.67 4179.33
top star Humic Acid 6 lit/ha 33.67 23.33 194.00 4462.67
Humic Acid 12 lit/ha 48.33 38.00 115.33 6871.00
Without Humic Acid 31.00 22.00 320.00 3825.00
Londax Humic Acid 6 lit/ha 33.33 23.00 215.67 4179.33
Humic Acid 12 lit/ha 41.67 31.33 125.33 6021.00
Without Humic Acid 32.00 21.67 364.33 4108.33
Basagran Humic Acid 6 lit’/ha 32.33 22.00 282.00 4179.67
Humic Acid 12 lit/ha 37.00 26.67 203.67 5171.00
Without Humic Acid 20.00 15.67 441.67 2762.67
Without Herbicide Humic Acid 6 lit/ha 25.67 18.33 386.67 3116.67
Humic Acid 12 lit/ha 28.00 19.33 338.67 3400.33
Std. Error (SE+2)* 2.04 1.78 23.12 160.32

303 15 & e ke Sl sl gllast doly HY (g o3 sdous 53 Slis ke Ao ys 40 Jlazs

* The probability of 95% of the mean of the traits is within the range of + 2 standard error units from the sample average
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Table 5. Pearson correlation coefficients between rice yield and studied variables

Plant Tillers Flag Panicle Grains no. 1000 Grain Biologic HI Azolla
Height no. Leaf length Pan grain Yield yield weight

Plant Height 1

Tillers no. 777" 1

Flag Leaf 616" 862" 1

Panicle length 3117 675" 8907 1

Grains no. * - wox .

panicle 879 713 762 585 1

1000 grain ok *k *k Kk *k

weight 360 633 913 .908 646 1

Grain yield 419" 6647 933" 923" 715" 975" 1

Biologic yield 318" 563" 853" 882" 617" 889" 923" 1

HI 442" 588" 754" 689" 6717 804" 816" 548" 1

Azolla weight -629™" -7337  -806" 733" -766™" -7017 -7457 720" -562"" 1

*. Correlation is significant at the 0.05 level

**_Correlation is significant at the 0.01 level
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figure 1. Interactions between herbicides and humic acid on Azolla and rice yield
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