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ABSTRACT: Enhancement of rice yield for enough consumption in rainfed area with low fertility
soil constraint in Surin province was the important for farmers living. The purposes of this
research were to study, develop and disseminate methods of yield enhancement of toxic
substance free Hom-Nil rice under container condition to related organizations. The experiments
were devided into 2 experiments. Experiment 1 was carried out through Completely Randomized
Design (CRD) with nine methods of yield enhancement and was replicated six times. The first
three yield enhancement methods which gave the highest yield were 1) upland rice growing
method +[18-0-6 + H Sio_ 1.41g/pot 20 days after germination (DAG)] + [46-0-0 + H,Sio, 0.80¢/
pot at maximum tillering stage and panicle initiation stage] 2) upland rice growing method +
[16-16-8 4.30g/pot 20 DAG + 46-0-0 1.84g/pot 50 DAG] and 3) SRI growing method + [16-16-
8 4.30¢/pot 15 days after transplanting (DAT) + [46-0-0 1.84¢/pot 35 DAT]. Experiment 2 was
carried out through Completely Randomized Design (CRD) with four developed methods and
was replicated ten times. It was found that SRI growing method with 2 hills/pot + [16-16-8 4.30
¢/pot + H Sio, 4.30¢/pot 10 DAT + 46-0-0 1.84¢/pot + H Sio, 1.84g/pot 40 DAT] gave the highest
average yield. In addition, comparison of average yield between 2 experiments revealed that
three growing methods in experiment 1 which gave the highest yield were recommended for
yield enhancement under container condition. The participants were trained about yield
enhancement method showed their knowledge, understanding and knowledge adoption after
training at high level.

Keywords: Yielding, Hom-Nil, Container, Surin
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Table 1 Components of efficacious enhancement method integrated from the first experiment

Fertilizer ratio

New integrated Method of growing Amount and period of silicic acid

and period of

method (H,Sio)) application application
Integrated *Upland rice growing 3 2.82 g/pot 15 days after germination ***18-0-6 2.82 g/pot
method 1 seeds/hill, 2 hills/pot and1.60 g/pot at maximum tillering 15 days after germination
with 25 cm spacing stage and panicle initiation stage 46-0-0 1.60 g/pot at
maximum tillering stage
and panicle initiation
Integrated *Upland rice growing, 3 2.82 ¢/pot 15 days after germination **¥18-0-6 2.82 ¢/pot
method 2 seeds/hill, 3hills/pot and 1.60 g/pot at maximum tillering 15 days after germination
with 25 cm spacing stage and panicle initiation stage 46-0-0 1.60 g/pot at
maximum tillering stage
and panicle initiation
Integrated **System of rice 4.30 g/pot 10 days after **¥%16-16-8 4.30g/pot
method 3 intensification (SRI) transplanting and 1.84 g/pot 10 days after transplanting
growing, 11 days seedling, 40 daysafter transplanting and46-0-0 1.84¢/pot
1seedling/hill,2 hills/pot 40 days after transplanting
with 25 cm spacing
Integrated **System of rice 4.30 g¢/pot 10 days after *%16-16-8 4.30 g/pot
method 4 intensification (SRI) transplanting and 1.84 g¢/pot 10 days after transplanting
growing, 11 days seedling, 40 days after transplanting and 46-0-0 1.84 ¢/po
1 seedling/hill, 3 hills/pot 40 days after transplanting
with 25 cm spacing
Remark:

*Soil moisture was maintained at field capacity throughout growing period
**Soil moisture was maintained at field capacity throughout growing period and flooded 2 centimeters
at boosting stage. Water was drained at 7 days before harvesting
***Fertilizers were applied according to soil analysis recommended by Department of Rice
****Eertilizers were applied following Department of Rice recommendation for sandy loam soil
and non-photosensitive rice variety
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winsioneladgeiian 91035157 8 Fadumaann
MMSATIUIUTIFENG FIUIVUAARDTI U
widafsa wazthmin 1,000 wiéan (Table 2) A4
thi3sdmdenane 3 38msifiunanan 3 aduusn
fifnanodmdnudnsonaiadogeiian 1dun
33157 8 2 uar 3 MWL



d.Jn.n.

Table 2 Number of tiller per hill, number of panicle per hill, number of grain per panicle, number of
filled grain per panicle, number of unfilled grain per panicle,1,000-grain weight and
grain weight per hill of rice c.v. Hom-Nil in the first experiment

Method of No. of No. of No. of No. of No. of 1,000- Grain

efficacious tiller/  panicle/ grain / filled unfilled grain weight/
enhancement hill! hill* panicle’ grain / grain / weight'  hill"*(g)

(tiler)  (panicle) (seed) panicle' panicle' ()
(seed) (seed)

Method 1 32.29' 33.50' 134.00° 120.71% 13.42% 22.88° 81.66'
Method 2 53.42° 53.67" 147.00° 125.17%* 21.92° 22.79° 103.10°
Method 3 52.00° 52.17° 140.00° 117.67¢ 22.17° 22.58% 102.50°
Method 4 41.58° 41.33° 133.00 120.79" 12.25¢ 22.36% 98.02°
Method 5 48.42° 48.92° 131.00° 114.54° 16.88° 21.82° 93.57¢
Method 6 43.18% 45.39¢ 128.00% 113.96° 14.42° 22.32% 89.47¢
Method 7 41.83¢ a2.17¢ 132.00“ 114.04° 18.38" 21.77° 93.30¢
Method 8 55.92° 54.25° 147.00° 127.67° 19.50° 22.64° 112.95°
Method 9 44.83° 49.92¢ 126.00° 114.83¢ 11.88° 22.29% 92.99°
C.V. (%) 3.28 3.34 3.03 3.39 9.43 2.76 2.50

"Means in a column followed by the same letter were not significantly different by DMRT
? Means were calculated from 1 hil/pot (1,962.50 cm?) * Significantly different at p<0.05 **Significantly
different at p<0.01

N15MAAaaT 2 daaiunisifiuied i duddenont oo flauysal

TNNULAARRDTI UATTINIUNAARDTN  dOAAGEINUNANTIANYITEY Ma and Takahashi
MnIBNsysnnsi 3 Shuusdaeiegaiian  (2002) wasdvduaiumsisedly Jedlumumse
(Table 3) ilosannBnsUgnuuulsedindalindr  nsifianszamsamnsdansigiiuas (Datnoff et
91gfies 11 Fu $1uau 1 Fustovau Swau 2vigu  al., 2001) Wuiedufuunadlulasiaudilii
sofaUgn teduaiulidniusvendalinsuan  Sudu 2 wh 9innismanesil 1 fualasnssionts
noldunn fesnmamuaudlvidviadsify  fusuusdaien Swenndesiunanising
Ugnaaenszezliannsiiulaniedidudmaiise 989 Manzoor et al. (2006), Akanda et al. (2012)
msqaﬂanﬁuaammﬁa@lm?&uﬁmmmiﬁ% ua Yoseftabar (2013) uenaniiudameanesa
(Yamada and Ota, 1961) luvaiziiinUSunans  Ssiluanonisanasaealesidussenantae
Toeslydanoudu 2 Whannsveaosi 1 e AdunsTu (Yoseftabar, 2013) @onndesiunanis
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@ MsfRwawandnkoudaluaniwivuan

Anwuad Raju et al. (1997) wag Alam et al. (2002)
Fe51891ufana1nfinudenAdaeiuNaves
Tnunadeuiifidonisananuduniuvesazens
b3y (Mondal et al., 1987; Nath, 2012) wanan
uLLmt’NWU’n Aanssuvesoulyd starch synthase
muagﬂUIWLmaL%mﬂuamamﬂ Fuoulwl
nanaznszdumsUAsunglaalugluanaveutl
(Marschner, 1995)

thuidn 1,000 wha wadegeiigaain
FBnsysannsi 4 (Table 3) wandlviidiuin 35
mﬁﬂaﬂLLUUUiufﬁmﬁmﬁummﬁuﬁ’lmuwauﬂaﬂ
Wu s ‘wamamﬂaﬂ LLawmeJﬁmmaaﬁmaﬂau
LLau‘UEJLmJVN 2 gns Ju 2 wihanmsvaaesd 1
dwmansetminedy 1,000 Luammmﬂumwu
muamaluLLmﬂmqarmfaﬁmmimmiw 1 39
inualilidnua 2 vausedilan egrslsiny
muwmmmwamﬂaﬂmamﬂaﬂawlﬂmﬁ%s
wdnfidseAadetnin 1,000 Wan wammms
Ugnadgdnuiu 2 nausiediavan dwmsuisnisuan
wuulszde wionadunaunaindewedl wazessin
Fareuilhifindudy 2 wih ileseinoesin
Faneuiinase L miinvesuda (Lian, 1983;
Balastra et al, 1989) lnelawizagnsBadiolisau
futeiafifiuseneuiiosinemsndn (Akter,
2012) wonaniuddanuin tmdn 1,000 wan
90398127l Suddneuanas Wewdeuiiou
fudmiilesusindsnan (Nishihara et al., 1970)
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aendlsAnu mMaintuvesimin 1,000 Wano1a
A Tunalngmsaanuinaudsiasaueglusdn
wasnadunaunannisazanddreuludeniy
wia suieanainnalnnsindeudouazazas
yos8anoufid i nAntuluwad fuivesusy
Tu uaziudentiuudn (Ma and Takahashi, 2002)
TudnwarfiiSendn cuticlesilica double layer
(Yoshida, 1965)

m‘vmﬂmamammaaaawa@mmﬁmi
yizmmi‘w 3 (Table 3) LLﬁmsL‘ML‘Wu’J’] W/nsUan
wuuUsedln 91uu 2 nesiededan saudunng
quﬂsmmmﬂmaﬂmamu wazdeiaiigns
16-16-8 uay 46-0-0 Wutudy 2 i Ay
LN siuTnLEssiens eannd
'«j’wmumé‘@ﬁﬁiaﬁw LLaw?\TWU’JULﬁJﬁﬂﬁiai’NLagﬂm
‘mafﬂ smLUumaiwﬂﬁmwmmamamaawam"daﬂm
mam (Table 3) Areiguniu watl Lmamumﬂauiﬂ
Lﬂuwyu‘m 1 15udq azldvminsiuvouudn
Usgann 452 Alandu deegluszduiigendn 387
Alansusiels suduusunanandnedevestioly
Jaingiuns (Gypmantasiri et al., 2003) ae13ls
Ay USunamananannnsnnaesd 2 ffiutu
MnMsneaesi 1 ieadntios Wudeldndday
samnudululalunisivuausunn wagnaily
mﬂﬁaaﬂw%ﬁﬂauiwﬁuawmmmwé’ﬂﬁmmv
audadu LwameawamMaqmwaﬂuwm’m
msselundedl



Table 3 Number of tiller per hill, number of panicle per hill, number of grain per panicle, number of

filled grain per panicle, number of unfilled grain per panicle, 1,000 - grain weight, grain weight
per hill and yield per pot (1,962.50 cm?) of rice c.v. Hom-Nil in the second experiment

No. of  No. of . )
Integrated No.of No.of No. of filed  unfilled 1,000 Grain Yield/pot
efficacious  tiller/ panicle/ grain/ grain/  grain/ grain  weight/ (1,962.50 cm?)’
enhancement  hill' hill!  panicle’ panicle! panicle! weight'  hill*? (9)
method (tiller) (panicle) (seed) (seed)  (seed) (g) (9)
Integrated ~ 23.37°  29.32°  129.88° 117.75°  12.18°  25.42° 41.08" 82.16°
method 1
Integrated ~ 17.62°  18.70°  121.35° 111.58° 9.78° 25.16°  28.89° 86.67°
method 2
Integrated ~ 21.77°  26.21°  152.98° 138.68°  14.60° 24.43°  55.47° 110.93°
method 3
Integrated ~ 2254°  19.17°  128.30° 116.96°  10.7%° 25.79*  37.99" 114.04°
method 4
F —test *¥% *% *% *% ns *% *% *%
C.V. (%) 9.44 17.88 11.85 1244 11698 218  11.47 11.34

' Means in a column followed by the same letter were not significantly different by DMRT.,
? Means were calculated from 2 and 3 hills/pot (1,962.50 cm?)
® Means were pooled from 2 hills (integrated method 1 and 3) and 3 hills (integrated method 2

and 4)

** Significantly different at p<0.01, ™ Non significantly different (p>0.05)

nsHEuWIANLFYBINsINUsEANS A AN
NANER

ngudmnedildsuanuiainnisousy
UUNALLINA 81y NSANYY UazeITN TAdu
fanelaswinensedluseduuin (4.47, SD =
0.52) mwiitenelaguanudl/szezna/evnses
Tusgauun (431, SD = 0.54) uaslAu3 uay

A laaglusedvuin (3.68, SD = 0.64)
uenniiganu nauihmneannsthnnuii
lasunismiseusuludszendldlunisujianula
lusgauun (4.19, SD = 0.77) @aAAFRITUNANTT
Ainw1vee Wiboonphan (1995) Songkrow (2001)
Somwang et al.(2011) wag Changsaluk et al.
(2012)

NsasINEIMAandinuns UA 48 aUUR 2 WOUMAW - §VKIAW 2560 255



@ MsfRwawandnkoudaluaniwivuan
GELY

FBrsifiuwandn 3 dadunsn 9013
naaesl 1 AdwaneUiuianandnd1awug
vewfaladugaian lHun

WsUgnuuudnls Suau 3 wiesevay
Swfueesingineu + Juiallgns 18-0-6 aevae
1.41 nfu defelan 20 Tumdad1ieen easin
Famau + Joiallgns 46-0-0 ag19ag 0.80 N3use
daUgn Tuszesuannegedn wasseezniinonen
AUAWY

WsUgnuuudnls S1uau 3 wiesevay
Swfudeinilgns 16-16-8 Usuna 4.30 n3U e
faUgn 20 Tu wast1een uazleialigns 46-0-0
USuna 1.84 nSusiadieugn 50 Tundadnisen

Wnsugnuuudsedln ldndeney 11 u
U 1 Ausevau Tiuduleiaigns 16-16-8
8n31 4.30 nfusiadelgn nawenan 15 Tu
wazleinligns 46-0-0 §ns1 1.84 nu seda

Ugnuaednenan 35 Ju

Brsiumanaslunsvaassi 2 9903
Y501N"1509AUsENaUTaaIE NS iNHANGATN
nsnaaesil 1 fifluadonisiiunandniianzay
fign leud FBnsugnuuuUszdadiondieny 11
T 1w 1 Ausienay 91U 2 viausedauan
FPYLNNTENINMQUYINAY 25 WwuiunsIuy
nslveeinddnou uwazdeinilgns 16-16-8
oehsay 4.30 ndusafaUgnluadsd 1 wdsdrendn
10 u wagn1slvieasnddnou uazdeinians
46-0-0 og19ar 1.84 n3u dedegnlundsd 2
naeE8na 40 U

MTHBUNIANLFYTE NS ST AV M
nslinandndniugvendaluanindeugni
wanzauigaannisaaesdl 2 gnguidivaneg
WUl TAnuianeladuiIngIns uagd1uaniy
fi/szugan/emmsuariinnmg wazanandla
napnauasatauiluldndainiseusueyly
FEAUNIN

LONE15919949

Akanda, K.I., AK.M. Azad-ud — Doula Prodhan, S. Rahman, M.S. Alam and S. Afrin. 2012. Effect
of nitrogen and potassium on morpho-physiological characteristics of fine grain

aromatic rice. J. Agroforest. Environ. 6(1): 99-103.

Akter, S. 2012. Effect of silicon application levels on rice growth and yield parameters under

ambient and elevated temperature in greenhouse condition. MS Thesis, Bangladesh

Agricultural University.

Alam, M.M., M.H. Ah, A.K.M. Ruhul Amin and M. Hasanuzzaman. 2009. Yield attributes, yield and
harvest index of three irrigated rice varieties under different levels of phosphorus. Adv.

Biol. Res. 3(3-4); 132-139.

Arunin, S. 1988. Knowledge of Saline Soils in Northeast Thailand. n.p.: Land Development.

224 p. (in Thai)

Balastra, M.L.F., CM. Perez, B.O. Juliano and P. Villreal. 1989. Effects of silicon level on some
properties of Oryza sativa straw and hult. Can. J. Bot. 67: 2356-2363.

256 Agricultural Sci. J. 2017 Vol. 48 (2)



Bhuiyan, S.I., MA. Satter and M.AK. Khan. 1995. Improving water use efficiency in rice though
wet seeding. IRRI Sci. 16: 1-8.

Chaiwat, P. 2005. Using of Sio, for controlling rice insects pest. Kasikorn. 78: 16-18. (in Thai).

Changsaluk, S., C. Jitleka, S. Nawanich, W. Bunkoed, K. Panichnok, P. Supornpat, T. Pothisoong
and A. Chamarat. 2012. Evalution on Training Course on the Transfer Technology of
Field Corn Production for Hight Yield and Good Quality in Pakchong District, Nakorn
Ratchasima Province. Available Source: http://kukr.lib.ku.ac.th/ku_proceed/KUCON/
search_detail/result/13175. October 11, 2015 (in Thai).

Chaturvedi, I. 2005. Effect of nitrogen fertilizers on growth, yield and quality of hybrid rice
(Oryza sativa). J. Cent. Eur. Agr. 6 (4): 611-618.

Colmer, T.D. 2003. Aerenchyma and an inducible barrier to radial oxygen loss facilitate root
aeration in upland, paddy and deep-water rice (Oryza sativa L.). Ann. Bot. 91: 301-309.

Datnoff, L.E., G.H. Snyder and G.H. Korndérfer. 2011. Silicon in Agriculture.Amsterdam : Elsevier.
403 p.

Epstein, E. 2001. Silicon in plants: Facts vs. concept., pp 1-15. In Silicon in Agriculture. L.E.
Datnoff, G.H. Snyder and G.H. Korndérfer, eds. Amsterdam: Elsevier.

Gardner, F.P., R.B. Pearce and R.L. Mitchell. 1985. Physiology of Crop Plants. lowa State University
Press, USA. 327p.

Ghanbari-Malidareh, A. 2011. Silicon application and nitrogen on yield and yield components
in rice (Oryza sativa L.) in two irrigation systems. Int. J. Biol. Biomol. Agri. Food Biotechnol.
Engineer. 5(2): 40-47.

Gypmantasiri, P., B. Limnirankul and C. Muangsuk. 2003. Integration of Farmer Participatory Plant
Breeding for Rainfed Lowland Rice Improvement in North and Northeast Thailand |
Bio-physical and Socio-economic Characterization of Rainfed Lowland Rice Production
Systems of the North and the Northeast of Thailand. Available Source: http://www.
mcc.cmu.ac.th/august/rainfed SA/Biophysical -socioecomic%20report full%
20paper.pdf, April 16, 2013.

Hutaphaet, K. 2007. Surin’s farmers grow single rice turn to traditional organic rice growing for
exporting. J. Natur Agri. 10: 39-45. (in Thai).

Kausar, K., M. Akbar, E. Rasul and A.N. Ahmad. 1993. Physiological responses of nitrogen,
phosphorus and potassium on growth and yield of wheat. Pakistan J. Agric. Res. 14:
2-3.

Kulnuch, L. 2012. Why do we put fertilizer at panicle initiation stage. Rice Bowl. 1: 12-13.

Lian, S. and C. Wang. 1983. Effect of long term application of siliceous slag on paddy field and
chemical properties of soil. J. Agric. Res. China. 32(2): 185-197.

NsasINEIMAandinuns UA 48 aUUR 2 WOUMAW - §VKIAW 2560 257



@ MsfRwawandnkoudaluaniwivuan

Ma, J.F. and E. Takahashi. 2002. Solil, Fertilizer, and Plant Silicon Research in Japan. The Netherland:
Elsevier Science, the Netherlands.

Manzoor, Z., T.H. Awan, M.A. Zahid and F.A. Faiz. 2006. Response of rice crop (super basmati)
to different nitrogen levels. J. Anim. Plant Sci. 16(1-2): 52-55.

Marschner, H. 1995. Mineral Nutrition of Higher Plants 2nd ed. London: Academic.

Mengel, K., E.A. Kirkby, H. Kosegarten and T. Appel. 2001. Principles of Plant Nutrition. 5" ed.
Dordrecht: Kluwer Academic. 849p.

Mitra, G.N., D. Sahoo and KK. Rout. 2001. Effect of N-K interaction on yield, nutrient uptake
and grain quality of rice-groundnut cropping sequence in the alluvial soil of Orissa.
J. Potass. Res. 17(1-4): 71-78.

Mondal, S.S., AN. Dasmahapatra and B.N. Chatterjee. 1987. Effects of high rates potassium and
nitrogen on rice yield components. Environ Ecol. 5: 300-303.

Nath, C.K. 2012. Effect of potassium on growth, yield and nutrient concentration of BRRI
DHAN29. Master Thesis. Department of Soil Science, Bangladesh Agricultural University,
Mymensingh.

Nieuwenhuis, P., N. NaSongkla and S. Phopan. 2008. System of Rice Intensification in Chachoengsao
province, pp. 31-37. In Annual Conference of Rice and Cold Cereal Crops. Chon Buri,
Thailand. (in Thai).

Nishihara, T., T. Tsuneyeshi and H. Nakamura. 1970. Effect of silicon on phosphorus metabolism
on rice plant. Bull. Fac. Agric. Kagoshima Univ. 20: 85-103.

Ponnamperuma, F.N. 1975. Growth-limiting factors of aerobic soils. pp. 40-85. In Major research
in upland rice. The International Rice Research Institute. Los Bafos, the Philippines.

Raju, R.N., KM.N. Reddy and K.A. Reddy. 1997. Performance of phosphorus-carries in wetland
rice (Oryza sativa) on reverie alluvials. Indian J. Agro. 42(2) :272-274.

Sampet, C. 1999. Physiology of Crop Production. Nopburi. Chiang Mai, Thailand. 283p. (in Thai).

Somwang, T., A. Nuntakit, T. Phothisoong, B. Puengkasem, S. Samart, N. Samutthong, K. Panichnok
and S. Tabngeon. 2011. An Evaluation of Training on Rhizobium and Organic Fertilizer
for Increasing Yield of Soybean in Chachoeugsao Province. Available Source: http//
kukr.lib.ku.ac.th/ku_proceed/KUCON/search detial/result/ 12840, October 12, 2015.
(in Thai).

Songkrow, A. 2001. Application of Agricultural Knowledge of Trainees in Full-Circle Agricultural
Training Program Conducted by the Vocational Training and Development Center for
Thai People Along the Border Areas, Sakeao. MS Thesis, King Mongkut's Institute of
Technology Lard Krabang, Bangkok (in Thai).

258 Agricultural Sci. J. 2017 Vol. 48 (2)



Surin Rice Research Center. 2012. Knowledge management corner Surin Rice Research Center.
Available Source: http://srn:brrd.in.th/km/index.php?option=com_content
&view=article&id=6, September 25, 2012. (in Thai).

Thang, D.H. 2006. Comparing growth, yield and nutrient uptake of rice alternate aerated and
anaerated conditions. MS Thesis. Graduate School, Chiang Mai University,
Chiang Mai.

Wiboonphan, P. 1995. An Evaluation of Pesticides Utilization Training for the Farmers in
Reforestation of Denuded Forest Lands in KhaoKho, Phethchabun Province.
MS Thesis. Kasetrart University, Bangkok. (in Thai)

Won, J.G., J.S. Choi, S.P. Lee, S.H. Son and S.0. Chung. 2005. Water saving by shallow intermittent
irrigation and growth of rice. Plant Prod. Sci. 8: 487-492.

Wongbun, W. and C. Chairin. 2007. Guideline for increasing rice yield by system of rice
intensification. Kaen Kaset. 35: 1-5. (in Thai).

Wangnai, W. 2011. Silicon: beneficial nutrient in agriculture. Hort. Associat. Newslet. 26: 5-9.
(in Thai).

Yamada, N. and Y. Ota. 1961. Effect of water percolation on physiological activity of rice root.
Proc. Crop Sci. Soc. Jpn. 29: 404-408.

Yoshida, S. 1965. Chemical aspects of the role of silicon in physiology of the rice plant. Bull
Nat. Inst. Agric. Sci. Ser. B. 15: 1-58.

Yoesftabar, S. 2013. Effect of nitrogen and phosphorus fertilizer on spikelet structure and yield
in rice (Oryza sativa L.). Intl. J. Agri. Crop Sci. 5(11): 1204-1208.

NsaSINEIMAnSINuNs UA 48 aUUR 2 WOUMAW - SVKIAW 2560 259



