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Abstract

A field experiment was conducted at the experimentdtl fed Sher-e-Bangla Agricultural University
during August to December 2012 to find out the effecplaht extractedpyroligneous acid (vinegar
like substance extracted from woadlixh trade name PRH on T. aman rice (BRRI dhan34kere
were six treatments viz., Control (no fertilizer and RPRH); 100% recommended dose of fertilizer;
100% recommended dose of fertilizer plus 100% PRH; 8©é6mmended dose of fertilizer plus 50%
PRH; 50% recommended dose of fertilizer plus 100%P&ttt no fertilizer but 100% PRH. Results
showed that at harvest the highest plant height was obtained180% recommended dose of fertilizer
application, whereas the lowest from control (no fertilizato PRH). The highest tillers hillwas obtained
from 50% recommended dose of fertilizer + 50% PRH applicatidrtize lowest from control (no fertilizer
+ no PRH) but the highest effective tillers Hilvas obtained from 100% recommended dose of fertilizer
application and the lowest from control (no fertilizer + ridH). Grain yield was significantly the highest
(5.05 t hd) with 50% recommended dose of fertilizer + 50% PRH, whettem$owest (2.55 t hj yield
was obtained from control (no fertilizer + no PRH). Tigher grain yield was attributed mainly due to
highest number of effective tillers hill filled grains paniclé and 1000-grain weight obtained from
50% recommended dose of fertilizer + 50% PRH.
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Introduction

Rice (Oryza sativa L.) is the most important food crophefworld and the staple food of more than 3 billion people o
more than half of the world’s population. Rice is grown in more than a hundred countries with a total harvested area of
nearly 160 million hectares, producing more than 700 miltmrs every year (IRRI, 2010). Total rice production in
Bangladesh was about 10.97 million tons in 1971 when the country’s population was only about 70.88 million whereas

the country is now producing about 33.54 million tons ride¢d her 142.3 million people (BBS, 2011). The population
of Bangladesh is still growing by two million every yeard may increase by another 30 million over the nexeaes.
Thus, Bangladesh will require about 27.26 million tons af far the year 2020. But the average yield of rice is poor
(4.34 t hd) in Bangladesh (BRRI, 2011) despite the area is decreasing day Hyeléo high residential pressure. The
possibility of horizontal expansion of rice productionaateas come to stand still (Hamid, 1991). To maintain self-
sufficiency in rice, Bangladesh will have to continuexpand rice production by raising yields at a rate thatt lisagt
equal to population growth until the demand for rice hasilztedh. In our country, the challenge of increasing rice
production area horizontally become very difficult as rieaas continuously shrinking to meet the growing demand f
high-value crops, and for urban and industrial developniérarefore, it is necessary to increase the praotucapacity
per unit area which would require high inputs.

Plant growth regulators have been used in agriculture, howéhver impact has been relatively little and their
application is limited to some specific objectives suclyudity and quantity improvement (Pandey et al., 2001). Plant
growth regulators are synthesized indigenously by plamageter, several studies show that plant can respond to
exogenously applied growth hormones. Exogenous applicatigaaot growth regulators affects the endogenous
hormonal pattern of the plant, either by supplementaticsubfoptimal levels or by interaction with their syrsise
translocation or inactivation of existing hormonecley(Arshad and Frankenberger, 1993).

Wood vinegar has been introduced into organic agriculture irlaflda Wood vinegar or pyroligneous acid is a
condensed liquid generated from the gas and combustioreslf fvood burning in airless condition by charcoal
production. It is used in crop production towards soil quatigrovement, pest elimination and plant growtimstation
(FFTC, 2005). The combined application of wood vinegar at 300 tiihg®n with chicken manure increased the yield
components and grain yield of rice compared to other tressnvéth the average yield of 5.13 t"héTipparak et al
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2007).Wood vinegar can be applied to the soil surface to hefpase the population of beneficial microbes and to
promote plant root growth (Tancho, 2008). Additionally, thedpct can help boost crop defenses against disease. For
improved plant production, wood vinegar solution can be sdrayer plant shoots. Wood vinegar, like hormones, will
be absorbed into twigs, trunks, or leaves, resultingronger plants and leaves that are greener and moreang¢gist
pests and diseases (Guzman, 2009). Therefore, present stuidkeato increase the yield per unit area through the use
of PRH and recommended dose of fertilizers and to find eutasponse of PRH on the yield and yield attributes of T.
aman rice. PRH (a trade name) a liquid solution which iseted from fruits and other natural ingredients asdike
vinegar. It is 100% organic. PRH can be used in rice, whestgerfields along with other cereal crops. PRH can bd us

in crop production towards soil quality improvement, @dishination and plant growth stimulation. It also increatbe
number of microorganism present in soil and thus inereaat growth through microbial activity (NBAT, 2012).

Materialsand Methods

The field experiment was conducted at the Agricultural farnstoér-e-Bangla Agricultural University, Dhaka-1207
during the period from August to December, 2012. The tatised in this experiment was BRRI dhan34. The
experiment was laid out in a Randomized Complete Blodsi@n with three replications. There were six
treatments viz., T= Control (no fertilizer and no PRH);,F 100% recommended dose of fertilizer, F 100%
recommended dose of fertilizer plus 100% PRH;=T50% recommended dose of fertilizer plus 50% PR+ T
50% recommended dose of fertilizer plus 100% PRH; Bad no fertilizer but 100% PRH. Recommended dose
of fertilizer for T. aman rice were Urea, TSP, MoP, Qypsand Zinc Sulphate @ 120 kg'h&0 kg h&, 40 kg
ha', 60 kg ha and 10 kg ha respectively. The 100% PRH was prepared by 200 nii RR20 liter water,
whereas 50% PRH was prepared by 100 ml PRH int® Water. All fertilizers were applied during finknd
preparation except urea that applied in three equéabsgtl 7, 30 and 50 DAT. Foliar application of PRH using
knapsack prayer were done three times at 7, 30 and 50 DAy day old seedlings were uprooted and transplanted
in the field on August 2, 2012. Three seedlings wexesplanted in each hill with a spacing of 25 cm x 15 cm. The
harvesting was done on December 29, 2012 manually from eatci pé crop was harvested plot-wise at full maturity
when 90% of the grains turned into golden yellow. Hillsrfreentral 5 rharea of each plot were harvested for collecting
data on grain and straw yields. The harvested crop washtirettied separately, tagged properly and brought to the
threshing floor and processed as usual. Prior to harveshifisenvere selected at random from each plot and carefully
uprooted to collect data on yield and yield contributing datara. All the collected data were analyzed following the
analysis of variance (ANOVA) technique using MSTAT packagethe mean differences among the treatments were
compared by Dusan’s Multiple Range Test (DMRT).

Results and Discussion

The plant height of T. aman rice varied significantly dudifferent treatments. It was observed from Table 6 108%
recommended dose of fertilizer application)(produced the highest plant height (150.2 cm) which was titaliy
similar with 100% recommended dose of fertilizer d&0d% PRH application ). The lowest (127.0 cm) plant
height was recorded from control i.e. no fertilizer + meHPapplication (T). Similar results were reported by
Watanabe and Saigusa (2004), who reported that laight was significantly increased by the exogenous
application of growth hormones over that of control.

Significant variation of total tillers hifl was observed due to different treatments (Table 1). The dtig24.20)total
tillers hill™* was recorded from 50% recommended dose of fertilizer + 50%apRlitation (F) which was statistically
similar with 50% recommended dose of fertilizer + 100% PR &4id 100% recommended dose of fertilizes).(The

lowest (15.05) total tillers hifiwas recorded from control (Twhich was statistically similar with no fertilizer #00%

PRH (Tg).

Effective tillers hill* varied significantly due to different treatments is shaw Table 1. The highest (18.45) effective
tillers hill™* was recorded from 100% recommended dose of fertilizer applicéli) followed by 50% recommended
dose of fertilizer + 100% PRH £); 50% recommended dose of fertilizer + 50% PREJ,(T00% recommended dose of
fertilizer + 100% PRH () and no fertilizer + 100% PRH {J applications. The lowest (10.80) number of effective
tillers hill* was recorded from control ()T The results are in conformity with the findings cominated by Imam et al.
(2011) who reported significant effects of various growth homsan rice yield and yield attributing characters.

Results showed that different levels of fertilizerd d@RH had no significant effect on panicle lengthislit
observed from table 1 that maximum (24.26 cm) panetgth was observed from 50% recommended dose of
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fertilizer + 50% PRH application and minimum (22.%3n) panicle length was recorded from 50%
recommended dose of fertilizer + 100% PRH applicatiby).(

Table 1. Effect of different treatments on growth of T. aman rice

Treatments Plant height (cm) Total tillers Effective tillers Panicle length
hill hill (cm)

T, 127.0b 15.05b 10.80 ¢ 24.02 a

T, 150.2 a 21.70a 18.45a 24.06 a

T3 149.6 a 19.45 ab 15.05 ab 22.58 a

T, 145.1 ab 24.20 a 15.30 ab 24.26 a

Ts 145.2 ab 20.65 a 15.80 ab 2253 a

Te 137.7 ab 15.10b 12.00 bc 24.15a

SE 6.022 1.579 1.173 NS

CV (%) 8.45 16.31 16.10 4.73

There were no significant variations observed in chdg#led grains paniclé of T. aman rice due to various treatments
which is presented in Table 2. Numerically the maxin(@8%.9) number of filled grains paniclevas recorded from
50% recommended dose of fertilizer + 50% PRH applicatigh giid the minimum (127.5) was recorded from 100%
recommended dose of fertilizer + 100% PRH applicatig). (§lam et al. (2005) stated that growth hormones in two
splits increased the number of normal kernels. The iser@a normal kernel with application of PRH at panicle
initiation stage may be due to the fact that leaveseiated plots remained functional for a longer periotinoé. The
second reason might be the longer functionality of theewlar bundles in different parts of the panicle, whichhinig
have allowed an efficient translocation of photosynthadegrain formation (Awan et al., 1999).

Table 2. Effect of different fertilizersrateand PRH on Yield and yield components of T. aman rice BRRI dhan34

Yield components
Treatments  Grain

yield Filled Unfilled 1000-grain  Straw Biological  Harvest
(t ha') grains grains weight (g)  vield yield index (%)
panicle' panicle' (t ha') (t ha?)
T, 2.55d 152.0a 18.85¢ 10.00 a 4.34b 6.89c 37.42 bc
T, 3.15¢c 172.3 a 29.90b 10.75a 6.68 a 9.83 ab 32.08 c
Ts 3.98b 127.5a 21.75¢c 10.75a 6.55a 10.52 a 37.78 bc
Ts 5.05a 194.9 a 40.15a 11.50 a 5.40ab 10.45a 48.32 a
Ts 3.83b 136.6 a 22.20c 11.25a 5.35ab 9.19ab 41.75b
Te 2.88 cd 169.9 a 18.85¢ 10.00 a 5.74a 8.62b 33.26 ¢
SE 0.17 NS 2.12 NS 0.41 0.49 2.20
CV (%) 9.44 28.68 16.78 14.78 15.05 10.79 11.17

Significant variation was observed in case of unfilledrgragianiclé of T. aman rice due to various treatments (Table
2). The 50% recommended dose of fertilizer + 50% PRH applicatirpf@duced the highest (40.15) unfilled grains
whereas, No fertilizer + 100% PR{) application produced the lowest(18.85) unfilled grains pahialbich was
statistically similar with 100% recommended dose of fegl + 100% PRH application gl and 50% recommended
dose of fertilizer + 100% PRH applicatiors)T

The 1000-weight was not significantly influenced by theawsitreatments (table 2) as it is mostly governed by igenet
makeup of the variety. Similar results were reported by Igtual. (2008) and Ibrahiem et al. (2004). Numerically the
maximum (11.50 g) 1000-grain weight was observed from 50% recommeduosleaf fertilizer + 50% PRH application
(T4) and the minimum (10.00 g) from control i.e. no fertilizeto PRH application (iJ.

Significant variation was observed in case of gradéhdyof T. aman rice due to various treatments (Table 2)hilghest
(5.05 t hd) grain yield was recorded from 50% recommended dose of#ertiti 50% PRH application {[ This might
due to increased tillers hill effective tillers hill", highest panicle length and highest filled grainsg@en. Using PRH
enhanced grain yield by increasing filled grain weightsThiding was similar with Tipparak et al. (2007) and Hok et.
al. (2009). The lowest (2.55 t f)agrain yield was recorded from control i.e. no fertilizano PRH application (3.
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Straw yield varied significantly due to various treatmdfable 2). The highest (6.68 t Hastraw yield was recorded
from 100% recommended dose of fertilizer applicatios) &hd lowest (4.32 t Hf straw yield was recorded from 50%
recommended dose of fertilizer + 50% PRH applicatiof \{hich was statistically similar with control i.eo fertilizer

+ no PRH application (]J. Biological yield of T. aman rice varied significantly dwwevarious treatments. From the table
2 the highest (10.52 t Habiological yield was recorded from 100% recommended dosertiifzer + 100% PRH
application (&) which was statistically similar with 50% recommendbabe of fertilizer + 50% PRH application
(T4). The lowest (6.89 t Y biological yield was recorded from control i.e. ndifizer + no PRH application (.

The harvest index varied significantly due to various treatspresented in table 2. The highest (48.32 %) harvest
index was recorded from 50% recommended dose of fertilizZeéd% PRH application (). The lowest (32.08 %)
harvest index was found from 100% recommended dose ofiZertapplication(T,) which was statistically similar
with no fertilizer + 100% PRH application {U

Conclusion

From the results of this study it might be concluded &%@% recommended dose of fertilizer plus 50% PHY)
showed better performance over other treatments in respect of yield and dtheeatt

References

Arshad, M. and Frankenberger, J. 1993. Microbial productignamt growth regulators. : 307-34lf: Soil Microbial
Echol. F.B. Metting Jr. (Ed), Marcel Dekker Inc. NY.

Awan, I.U., Baloch, M.S., Saddozai, M.Z. and Sulemani,1809. Stimulatory effects of GA3 and IAA on ripening
process, kernel development and quality of Rice. Pakoll. ®ii.2(2): 410-412.

BBS (Bangladesh Bureau of Statistics). 2010. Statistical Book of Bangladesh. Bangladesh Bureau of Statistics.
Statistics Division. Ministry of planning. Government loé tPeople's Republic of Bangladesh. Dhaka.

BRRI (Bangladesh Rice Research Institute). 2011. Adhunik DhaneshCBangladesh Rice Res. Inst., Joydebpur,
Gazipur.

FFTC (Food & Fertilizer Technology Center). 2005. Wood Vinegarcedsed on December 2, 2008. Available at:
http://www.fftc.agnet.org/library/pt/2005025/.

de Guzman, C. B. 2009. Exploring the beneficial uses of woodyainBAR online, Republic of the Philippines
Department of Agriculture, Bureau of Agricultural Research.

Hamid, M. A. 1991. A data base on agricultural and food grain®8angladesh. Ayesha Akhtar, 606 North
Shahjahanpur, Dhaka, Bangladesh. pp. 30-35.

Hok, L., Jothityangkoon, D. and Polthanee, A. 2009. Yiald Idutrient Accumulation of KDML 105 Rice as Influenced
by Farmyard Manure and Wood Vinegar. Department of Pleien8e and Agricultural Resources, Faculty of
Agriculture, Khon Kaen University, Khon Kaen 40002.

Ibrahiem, A. A., El-Khawaga, A. A., Sharabash, M. T. and Iman, A. A. 2004. The use of mineral and biofertilizer
nitrogen source in rice. Zagazig J. Agric. Réds 509-521.

Imam, B., Himayatullah, Khalid, U., Inayatullah, Mohamm@d, Shazma, A. and Sadaf, J. 2011. Effect of plant growth
regulator application at different growth stages on thlel ypotential of coarse rice. Sarhad J. Agif4): 513-
518.

IRRI (International Rice Research Institute). 2010. Ricetd-aaternational Rice Research Institute, Los Bafios,
Philippines.

Islam, M.S., Ahmad, G.J.H. and Zulfiquar. 2005. Effect of flzaf clipping and GA3 application on hybrid rice seed
yield. IRRN 30(1): 46-47.

Islam, M. S., Akhter, M. M., Rahman, M. S. Q., Banu,BJl.and Khalequzzaman, K. M. 2008. Effect of nitrogen and
number of seedlings per hill on the yield and yield coneptsof T. aman rice (BRRI dhan 33). Intl. J. Sustain.
Crop Prod3(3): 61-65.

NBAT (Natural Bio Agro Tech Co.). 2012. PRH Babohar Bidhituxal Bio Agro Tech Company (Pvt.) Ltd., Kawran
Bazar, Dhaka.

Pandey, A.K., R.S. Tripathi and R.S. Yadav. 2001. Effecedfin growth regulators on growth yield and quality cé ri
(Oryza sativa L.). Indian J. Agric. Re35(2): 118-120.

Tancho, A. (2008). Applied Natural Farming. Mae Jo Natural Fegniiformation Center and National Science and
Technology Development Agency, Pathom Thani, Thailand.

Tipparak, S., D. Jothityangkoon, and A. Polthanee. 2007. Eifesbod vinegar and farmyard manure on growth and
yield of KDML 105 rice. Khon Kaen Agri. B5: 6-19.

Watanabe, H. and Siagusa, M. 2004. Effects of combine afmticaf ethephon and gibberellin on growth and

nutrientuptake of rice seedling growing under direct segdtianditions.In: Proc 4" Int’l Crop Sci., Brisbane,

Australia. Available at: http://www.cropscience.com

34



