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Abstract

This research aimed to compare the effects of farm manure, bio-fertilizer, and the combination of farm
manure + bio-fertilizer on the growth and yield of Jerusalem artichoke in organic farming system. Nine fertilizer
treatments were applied including 1) no fertilizer, 2) cattle manure, 3) goat manure, 4) photosynthetic bacteria,
5) bio-extract, 6) cattle manure + photosynthetic bacteria, 7) cattle manure + bio-extract, 8) goat manure +
photosynthetic bacteria, and 9) goat manure + bio-extract to Jerusalem artichoke cultivar HEL 65, arranged in a
Randomized Complete Block Design with four replications in field conditions. Cattle manure, goat manure, goat
manure + photosynthetic bacteria, and goat manure + bio-extract promoted earlier occurrence of first flowering
and 50% faster flowering compared to other fertilizer treatments. Almost all fertilizer treatments did not
significantly affect plant height, fresh shoot weight, and harvest index compared to the control treatment. Goat
manure, cattle manure + photosynthetic bacteria, goat manure + photosynthetic bacteria and goat manure +
bio-extract resulted in high fresh tuber weight. The different fertilizer treatments significantly affected the
number of tubers in Jerusalem artichoke (P=0.01), but did not affect tuber width or tuber length. Cattle manure,
cattle manure + photosynthetic bacteria, cattle manure + bio-extract, and goat manure + bio-extract resulted
in high total soluble solids. The goat manure + photosynthetic bacteria treatment caused a significant rise in
inulin content compared to the control (P=0.05).
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Table 1 Soil chemical properties for pH, electrical conductivity (EC), organic matter (OM) and available

phosphorus (P) of the soils before planting and after harvesting Jerusalem artichoke

pH EC oM P K Ca Mg
Treatment (dsm™ (%) (mgke) (mgkg") (mgkg-") (mgkg)
Soil chemical properties before planting
6.45 0.22 0.52 192.20 18.57 166.97 18.57
Soil chemical properties after harvesting
Un-fertilized control 7.14 0.57 0.57 214.90 43.30 388.86 46.39
Cattle manure 7.16 0.86 0.65 239.89 69.30 443.98 48.13
Goat manure 7.28 0.71 0.56 205.46 67.11 438.55 53.25
Photosynthetic bacteria 6.97 0.56 0.50 206.13 43.05 357.40 aa.47
Bio-extract 7.03 0.53 0.50 228.06 42.79 341.34 33.43
Cattle manure + Photosynthetic  6.86 0.71 0.67 227.72 47.85 360.00 38.62
bacteria
Cattle manure + Bio-extract 7.08 0.74 0.84 219.62 70.18 547.49 61.85
Goat manure + Photosynthetic 7.36 0.64 0.55 216.25 80.41 401.01 53.04
bacteria
Goat manure + Bio-extract 6.89 0.79 0.66 199.39 72.38 503.65 73.24
Mean 7.08 0.68 0.61 217.49 59.60 420.25 50.27
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Table 2 Means for days to first flowering and days to 50% flowering of Jerusalem artichoke at harvest as

affected by different treatments of organic fertilizers

Treatment Days to first Days to 50% Difference
flowering (Day)  flowering (Day) (Day)?

Un-fertilized control 56.00° 60.00° 4.00
Cattle manure 52.00° 59.00° 7.00
Goat manure 51.75° 57.50° 5.75
Photosynthetic bacteria 55.75° 59.25° 3.50
Bio-extract 54.75° 60.25° 5.50
Cattle manure + Photosynthetic bacteria 55.00° 60.75° 5.75
Cattle manure + Bio-extract 57.50° 62.00° 4.50
Goat manure + Photosynthetic bacteria 53.25° 57.00° 3.75
Goat manure + Bio-extract 53.75° 58.25" 4.50
Mean 54.43 59.33 4.90
F-test ¥ * -

CV.% 3.9 3 -

* significant at 0.05 probability level by LSD.
° Difference (Day) was calculated as the number of days to 50% flowering minus the number of days to first flowering, and no
statistical analysis was performed.

Means in the same column followed by the same subscript letter are not significantly different by LSD.
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Sikora (2001) Wui1 IIWTILAUALTUIIANRESENINN 12 Uay 72 Wsedu uasvuInvewnidegsyning 29 uay 132
nuserty uidunisugnluszuuillildssuudunsd Furunefulidnvusagreslidou fadumndomsisudio
gunvewIiunsfnwdy 1 msldhmindedunasinszanuniuazamuemntoniaunainndousinay

3alé (human error)

Table 3 Means for plant height, shoot fresh weight, tuber fresh weight and harvest index of Jerusalem artichoke

at harvest as affected by different treatments of organic fertilizers

Treatment Plant height Shoot fresh weight Tuber fresh weight Harvest
(cm) (kg Plant™) (T Rai®) index
Un-fertilized control 81.4° 1.025 0.9b 0.48°
Cattle manure 88.7° 1.175 0.9b 0.45°
Goat manure 81.9° 1.350 1.1a 0.46°
Photosynthetic bacteria 83.8° 1.200 0.7b 0.38°
Bio-extract 76.4° 1.275 0.8b 0.41°
Cattle manure + Photosynthetic bacteria 79.8° 1.275 1.0a 0.45°
Cattle manure + Bio-extract 78.5° 1.025 0.9b 0.47°
Goat manure + Photosynthetic bacteria 86.5° 1.275 1.0a 0.46°
Goat manure + Bio-extract 78.1° 1.425 1.1a 0.44°
Mean 81.7 1.225 0.9 0.45
F-test * ns * *
CV.% 4.9 30.98 27.8 8.9

ns, * nonsignificant and significant at 0.05 probability level by LSD

Means in the same column followed by the same subscript letter are not significantly different by LSD.

Uunawasudsiiazanetldonun uasduaduydu

GTﬁ’iJﬂﬁlﬁLLG]ﬂﬁi’ldf‘]’uﬁﬂﬁﬂ%u’lmmmLL%Qﬁagmﬁlﬁﬂﬁﬁﬁ‘muﬂ wazUTHnaduLAY unnesiuegeidedidgmng
atif (P=0.01 wag P=0.05) (Table 5) Yoyala Joyala+aduniddunsigsinas ﬂﬂyjaimﬁ'mﬁﬂ%amw LLazﬁsJ;gaLstﬂfw
wﬁﬂ%amwﬁﬂ%mmmmLLGTJqﬁazawﬁﬂé’fﬁy’wquﬂ’jwﬂwﬁ%’uﬁua&mﬁﬁfaéﬁaﬁquaaﬁ Yedunsdnnensuldviily

3
o

YunaBuyduuandrsindifuauay ondu Jegauwng+auniddunsieiina Flurung WAUTINAUANIN
ssumuanegeituddgyneaia

TumsAnuEIuIn WU U%mmsumLLGTJﬁiazawaﬁwiﬁﬁwmlumumi’uﬁﬁmgiiz%’hq 18.4 3 29.1 °Brix
(Puakrai et al., 2013; Saengthongpinit and Sajjaanantakul, 2005) TneUsinaesudsiiazanemhlnmualuuriuny fu
WasuwlaslUmuTufuien wazszeviatlunisiiuing (Saengthongpinit and Sajjaanantakul, 2005) 31nA1snaEaU
wasuaqﬂsJﬂaﬂ&iaﬂ'%mzuﬁuaqLLG‘deﬁasaw&Jﬂfﬂﬁﬁmmmm Puttha (2016) WU ﬂaﬂaﬂlm‘fﬂﬁﬁmmma&LLﬂﬁnﬁaxmaﬁﬂﬁ
ﬁgwummﬂﬁi'mrmmﬁhﬂaiﬂa Tuitwwdndu 1wy usifome wui ﬂﬁﬁuw§§aﬂuWﬁaLﬁuﬂ'%mmsumLLS‘fjdﬁazawﬂfﬂéjﬁwm
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TusgduiiganinderSsuifisudulewd (Alia et al, 2005) usfluns@nyiues Kandil et al. (2011) inaaeuieiniiuas
ﬂa%uw%ﬂuﬁuﬂ%’q WU ﬂﬁlmﬁﬁﬂﬁﬂ’%mmmadLLG?Nﬁaz:m&Jﬂfﬂﬁﬁgwmqmiﬂﬂ&@w% wanINsMlLulAsIAULAE
Tnunadedlupuiiunumdndalunsavauutiuazihnaluiesiionh (Westermann et al, 1994) veaweaidusn
mwﬁqﬁﬁu'1/1m‘vma'1ﬂ‘ma'1Ef[:uﬂi::mumiLaJmuaﬁﬁTimmﬁﬂjﬁaﬁmLsziuﬁ’u I danEnasneAuAINUBITINILNITAIUAY
mMsudawad msdaaszsiudslui waznsazauuts fnasessdusenouvosuils nsnueanastn TUsiu wazthaalush
(Marschner, 2012; Raghothama, 2000) lasnsfnwiadsil wud1 sudeyala Yeyala+qdunidduasziuas uaste
wala-+inindanin Suwilduliuimleao¥ags Kusi et al. (2021) nuh Uiinamanalusiagni$ongedumuniuna
ﬂﬁiﬁ%ﬂ&ﬁ/\laam'ﬁaﬁﬁuﬁu aemlﬁﬁmué’J’quzu'ﬁﬁw&mwﬁmﬁuwammmﬂ%ﬂaﬂaﬂimﬁ’uﬁmﬁﬂ%amwLLazﬁgéuwgé
Fuprvinasiousinameudsiazaetnldvmuslunniuns fu

Table 4 Means for tuber number, tuber width and tuber length of Jerusalem artichoke at harvest as affected

by different treatments of organic fertilizers

Treatment Tuber number Tuber width Tuber length
(Tubers/Plant) (cm) (cm)
Un-fertilized control 16.10° 273 4.30
Cattle manure 14.28° 2.43 4.25
Goat manure 11.28° 2.53 4.03
Photosynthetic bacteria 13.58° 2.40 4.18
Bio-extract 11.70° 2.23 4.05
Cattle manure + Photosynthetic bacteria 14.01° 253 4.65
Cattle manure + Bio-extract 10.78° 2.35 4.85
Goat manure + Photosynthetic bacteria 15.28° 2.40 4.13
Goat manure + Bio-extract 14.40° 2.30 4.43
Mean 13.48 2.43 4.31
F-test x* ns ns
CV.% 11.08 215 13.6

ns, ** nonsignificant and significant at 0.01 probability level by LSD

Means in the same column followed by the same subscript letter(s) are not significantly different by LSD.

o w a
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USinaduyduvesuiuny ulunannuasdunid 3 ulasifmianzien wui Suyduiidiegsening 59.9 f 81.5% dwu
Tuns@inwlSeuiieunavedewedl Jeren wazdeTinmdndaluwiunziu ves Srihanoo et al. (2022) wuin Jesing
vilafulifinadeuinaduydiluiuiunsi  wituwlimsladefamsasiailivinaduydugeiian  fe
65.91% sesaunfelenen (61.38%) Jendl (59.64%) wazlilldle (53.41%) muddu sgdlsfinmudslainsfinwing
vosluyaunzuazaiuniddunneiuasoasduyduluimunungiuuiney  Michalska-Ciechanowska et al. (2019)
eumsusadenuadondinaviiliuiung uiug Topstar ﬁﬂ%mmﬁuyamﬁuﬁu lnensfnwveidedisu
Jeifunlihmessglnunadonginidiudu q e Joyaunz+eduviddaaneiuas uinalnvestwunadoniunis
dintuvesduyuslifimsinuniidaiau feoruifertpatuunumilunaedouthedmanngdulugsn
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Table 5 Means for total soluble solid and inulin content of Jerusalem artichoke at harvest as affected by

different treatments of organic fertilizers

Treatment Total soluble solid (°Brix) Inulin content (%)

Un-fertilized control 19.05 64.46
Cattle manure 21.98 67.58"
Goat manure 20.30° 69.05°
Photosynthetic bacteria 20.58° 68.88°
Bio-extract 20.58° 67.16°
Cattle manure + Photosynthetic bacteria 21.95° 70.22°
Cattle manure + Bio-extract 24.50° 70.94%°
Goat manure + Photosynthetic bacteria 18.70° 75.58°
Goat manure + Bio-extract 24.45° 70.76%
Mean 21.34 69.40
F-test xx ¥
CV.% 9.6 4.89

*** Significant at 0.5 and 0.01 probability levels by LSD

Means in the same column followed by the same subscript letter(s) are not significantly different by LSD.

ayunanIsAnen
mﬂ%{jﬁmaﬂLLasﬂﬁl%’meﬁLmedﬁ’uﬁﬂﬁ ABNUSNUIL ABNUIY 50% ANEY HANARIIER Fudifuien
Snnuhsedy Usinameudsiiazaniinldnmun WATENTOUYAY UANANUNIGEDA Gi'ﬁuﬁaﬁv‘fﬂﬁmaﬂmﬂmu uay
ABNUIL 50% 157 leun Joyaln yaune yaung+gauvsddunsiziuea LLa%uﬂaLLW%#&Tﬁﬁﬂ%’m’IW Joyalavilvinuuniu
mzi’uqmdﬂﬂaﬁﬁugu 9 ﬁau@?ﬁ’uﬂaﬁﬁﬂﬁwawﬁmﬁ’aamqn loun Joyaune yalp+dun3ddunssiuas yaune+
BUMRFuATIE A wazyauNE+mTRT NN ﬂanﬂﬁw%’uﬁﬁmﬁtﬁuLﬁﬁnhjLmﬂsmmmﬁ%’vmuau gnviu AUNTE

q U
o 4

A o ' o w 4+ a o v U Ao ) ¥ 4 + a a6 o ¢+
duprziuasiionndn ssudenvibiunune fulidnwiun laun Jeyala Joyala+duvsdduney Jeyaung+
FAUTRIANATIEILAY wag Yoyaune+Umsindanin wiliuanaandsuauan Jeyala yala+qaunidduasiziua

+

yala+rhmdnTanim wazyaunzrmdndann vlidungulivsunavewdiiavareinldnmungs wazdoyauns+

Y]
S

AunIddunTIwiLa Lﬂuﬂaﬁﬁ’uLﬁmﬁﬁﬂﬁudumﬁuﬁﬂ?mm@ulﬁugyﬂ’hsﬁ%’umuqu msldminganmuas
ﬁ;ﬁuw’%ﬁé’qmswﬁuadaﬁhdLﬁm‘ﬁLLuﬂﬁuﬁﬂﬁﬁﬂwmsﬁﬁﬂwﬂzjmeﬁhdﬁnﬂ@i’ﬁ’ummu Snuwaefiasoudsdnenimds
widlydveununz i loun nandaian wasUsunaduyiu winldiaesdnuazidunasiunsusyifiulssansamaes
Uy agnui mﬂ%ﬁwﬂaLstiauﬁUﬁ;éum’%‘éé’ami'lsﬁt,l,mﬁLLuaIﬁuiﬁwaé’wéﬁa a8slsAnuAlsinsAnwinaveansldy

+

Jgmonuazdetinmlunisiiunanfnunung Juluussezedednsiely
¢ v v
nauszlviiudou
Adeuveysemadtunanuilifnaysslovivivdeu

AnAnssudsznd
Y9URUAMNUATUALLIUYAZIY (Fundamental Fund) Usuusganns w.e. 2566 nesyuduasuingimans 4y
wazudnnTsy drnnuauenssunsduaSiInemans Weuazuinnsy dwmsunulunisaniunsidy unndnende
waluladsvusnansusen uazveveunmav v maluladnisudadiy dwmsuddsmiuazain siesufdinisuas
Huilunnsdidunside



King Mongkut's Agr. J. 2026 : 44 (2) : e0266896 9

nsiidausaulunsilsuunainuvesdidey
ANARTEYN wazayRgu: 3Ania tawtdes. MsUfTRnSe msfidausalunisesnuuunismeaes ms
veaey LAosdiodn FBn1siiudeya uas criteria: $nAin1a wutien way 23510501 Fouutu. nsdafudeya s
Poya NMsuUsHa: Saina tautes wag Wnsal Seuudu.msinindiansalua n1suans nsIsuiisuiuteasunie
BIAANNS ViTeMQuify: SnAnta tauties waz 35Tl Seukdu.msidiusulunadey manuscript: $nfnTa Lau
tfoy uay 2351050 Bouulu. nislinmsatduayuiaiesiie esUftRns: w5 nsal Fouudu,

LONETD19D4

Alia, M., & Shaista, A. (2005). Effects of organic and inorganic fertilizers on yield and quality of tomato (Lycopersicon esculentum
L.). Pakistan Journal of Botany, 37(3), 681-687.

Alves, D., Villar, I, & Mato, S. (2019). Thermophilic composting of hydrocarbon residue with sewage sludge and fish sludge as
cosubstrates: Microbial changes and TPH reduction. Journal of Environmental Management, 239(1), 30-37.

Bereniji, J., & Sikora, V. (2001). Variability and stability of tuber yield of Jerusalem artichoke (Helianthus tuberosus L.). Helia, 24(35),
25-32.

Chaimala, A., Jogloy, S., Vorasoot, N., Toomsan, B., Jongrungklang, N., Kesmala, T., Holbrook, C. C., & Kvien, C. K. (2020). Responses
of total biomass, shoot dry weight, yield and yield components of Jerusalem artichoke (Helianthus tuberosus L.) varieties
under different terminal drought duration. Agriculture, 10(6), 198.

Chen, J., Song, D., Luan, H., Liu, D., Wang, X., Sun, J., Zhou, W., & Liang, G. (2022). Living and dead microorganisms in mediating soil
carbon stocks under long-term fertilization in a rice-wheat rotation. Frontiers in Microbiology, 13(1), 854216.

Flamm, G., Glinsmann, W., Kritchevsky, D., Prosky, L., & Roberfroid, M. (2001). Inulin and oligofructose as dietary fiber: A review of
the evidence. Critical Reviews in Food Science and Nutrition, 41(5), 353-62.

Huntley, B. J. (2023). Soil, Water and Nutrients. Springer.

Kandil, A. A, Attia, A. N., Badawi, M. A., Sharief, A. E., & Abido, W. A. E. (2011). Influence of water stress and organic and inorganic
fertilization on quality, storability and chemical analysis of potato (Solanum tuberosum L.). Journal of Applied Sciences
Research, 7(3), 187-199.

Kays, S. J., & Kultur, F. (2005). Genetic variation in Jerusalem artichoke (Helianthus tuberosus L.) flowering date and duration.
Horticultural Science, 40, 1675-1678.

Kusi, N. Y. O., Stevens, W. B., Sintim, H. Y., Garcia, A., & Mesbah, A. O. (2021). Phosphorus fertilization and enhanced efficiency
products effects on sugarbeet. Industrial Crops and Products, 171(1), 113887.

Lee, S. (2005). Photosynthetic bacteria and their potential for enhancing plant growth and chlorophyll production. Journal of
Applied Microbiology, 99(2), 210-215.

Liava, V., Karkanis, A., Danalatos, N., & Tsiropoulos, N. (2021). Cultivation practices, adaptability and phytochemical composition of
Jerusalem artichoke (Helianthus tuberosus L.): A weed with economic value. Agronomy, 11(5), 914.

Marschner, P. (2012). Marschner’s mineral nutrition of higher plants. 3rd Ed. Academic Press.

Matias, J., Gonzalez, J., Cabanillas, J., & Royano, L. (2013). Influence of NPK fertilization and harvest date on agronomic performance
of Jerusalem artichoke crop in the Guadiana Basin (Southwestern Spain). Ind. Crop Production, 48(1), 191-197.
Michalska-Ciechanowska, A., Wojdyto, A., Bogucka, B., & Dubis, B. (2019). Moderation of inulin and polyphenolics contents in three

cultivars of Helianthus tuberosus L. by potassium fertilization. Agronomy, 9(12), 884.

Nilawonk, W. (2019). Influence of organic and bio-extracts on the growth and yield of Okra, Chinese radish, and kale. Journal of
Science and Technology Ubon Ratchathani University, 21(3), 95-103.

Nooprom, K., Chumthong, A., Mansuriwong, P., & Thongnui, F. (2017). Effect of cattle manure and bioextract on growth and yield
of broccoli. Journal of Science and Technology, 25(4), 627-638.

Oshundiya, F. O., Olowe, V. I. O., Sowemimo, F. A., & Odedina, J. N. (2014). Seed yield and quality of sunflower (Helianthus annuus
L.) as influenced by staggered sowing and organic fertilizer application in the humid tropics. Helia, 37(61), 237-255.

Pinmongkhonkul, S., Ganranoo, L., Timsom, Y., Jantapatak, Y., & Boonriam, W. (2021). Inulin evaluation of Jerusalem artichoke
(Helianthus tuberosus) from organic cultivation areas, Phayao, Thailand. International Journal of Agricultural
Technology, 17(2), 627-640.

Puakrai, M., Puthorm, S., Techawongsatien, S., & Jogloy, S. (2013). Effects of temperature and packaging ventilation on quality of
Jerusalem artichoke (Helianthus tuberosus L.) tuber. Khon Kaen Agriculture Journal, 41(Suppl. 1), 597-601. (in Thai).

Puttha, R. (2016). Effect of manure types on growth, quantitative and quality of tubers of Kaentawan (Helianthus tuberosus L.).
Songklanakarin Journal of Plant Science, 3(Suppl.), 24-29. (in Thai).

Puttha, R., & Charoenphun, N. (2020). Planting techniques of Jerusalem artichoke in Thailand and guidelines for utilization of
Jerusalem artichoke tubers in the food industry. Thai Science and Technology Journal, 29(6), 919-940. (in Thai).



10 MTANSNYATNITIDUNET 2569 : 44 (2) : 0266896

Raghothama, K. G. (2000). Phosphate transport and signaling. Current Opinion in Plant Biology, 3(3), 182-187.

Saelim, S. (2016). Organic Fertilizers and their Utilization in Thailand. Retrieved from:
http://www1.ldd.go.th/WEB_PSD/PDF/expert%20work/3.pdf (in Thai).

Saengkanuk, A., Nuchadomrong, S., Jogloy, S., Patanathai, A., & Srijaranai, S. (2011). A simplified spectrophotometric method for
the determination of inulin in Jerusalem artichoke (Helianthus tuberosus L.) tubers. European Food Research and
Technology, 233(4), 609-616.

Saengthongpinit, W., & Sajjaanantakul, T. (2005). Influence of harvest time and storage temperature on characteristics of inulin from
Jerusalem artichoke (Helianthus tuberosus L.) tubers. Postharvest Biology and Technology, 37(1), 93-100.

Saiki, P., Yoshihara, M., Kawano, Y., Miyazaki, H., & Miyazaki, K. (2022). Anti-inflammatory effects of Heliangin from Jerusalem
artichoke (Helianthus tuberosus) \eaves might prevent atherosclerosis. Biomolecules, 12(1), 91.

Shang, H. M., Hu, T. M., Lu, Y. J., & Wu, H. X. (2010). Effects of inulin on performance, egg quality, gut microflora and serum and
yolk cholesterol in laying hens. British Poultry Science, 51(6), 791-796.

Srihanoo, C., Pinta, W., & Aninbon C. (2022). Influence of fertilizer types on total phenolic and inulin contents in Jerusalem artichoke
(Helianthus tuberosus L.). King Mongkut's Agricultural Journal, 40(1), 68-75.

Suzuki, M., & Chatterton, N. J. (1993). Fructans in Crop Production and Preservation. CRC Press.

Theerak, W., Sumranram, V., & Rattanakaew, T. (2020). Effects of photosynthetic bacteria and bio extract on growth and yield of
RD43 rice cultivated in organic systems. Journal of Agriculture Research and Extension, 37(2), 25-35.

Westermann, D. T., James, D. W., Tindall, T. A,, & Hurst, R. L. (1994). Nitrogen and potassium fertilization of potatoes: Sugars and
starch. American Potato Journal, 71(7), 433-453.

Zhang, Y., Liu, B., Kong, F., & Chen, L. (2023). Nutrient-mediated modulation of flowering time. Frontiers in Plant Science, 14(1),
1101611. https://doi:10.3389/fpls.2023.1101611.

Zurbano, L. Y., Merjudio, M. B. T. D., Alcantara, D. M. D., Remando, S. J., & Arela, H. (2023). Growth, flowering performance and seed
yield of sunflower (Helianthus annuus) applied with fermented fruit juice and rice water. Universal Journal of
Agricultural Research, 11(2), 314-321.



