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ABSTRACT

The objectives of this research were 1) to study the attitudes and acceptance of farmers
towards continuous rice farming and resting rice fields for soil improvement, and 2) to study the
problems and collect suggestions from farmers towards continuous rice farming and resting rice
fields for soil improvement. The sample group consisted of 200 farmers in Lam Luk Ka District,
Pathum Thani Province, with non-resting rice farming and resting rice fields for soil improvement.
The results of the survey research were as follows. Most of the farmers were male, at 71.50
percent and the average age ranged from 61 to 70 years at 57.50 percent. Most farmers
graduated from elementary schools and had experience in rice cultivation in the range of 11-20
years. The number of workers in rice cultivation was mostly 2 people per household, which
accounted for 43.50 percent of all households. The average number of permanent workers was
3 people, at 9 percent. The average number of temporary workers was 3 people, at 25 percent.
Farmers had an average rice cultivation area between 21-30 rai, at 29 percent, with 82.50
percent of land being leased. The average yield of rice was in the range of 701-800 kilograms
per rai, 54.50 percent. The average selling price of rice was 7.1-8 baht per kilogram. The average
income from rice production was in the range of 4,501-5,500 baht per rai. The average
expenditure on rice production was in the range of 4,001-5,000 baht per rai, representing 63
percent. 66.7 percent of farmers had knowledge in resting rice fields for soil improvement. The
reasons why farmers reduced/stopped burning rice straw and stubble were as follows. Plowed
rice straw and stubble could improve soil quality and add nutrients to the soil (mean attitude
score 4.02). There were raw materials or methods that reduced the fermentation time to help
decompose stubble and rice straw (mean 3.70). The production cost of rice and the production
cost of plowing the stubble were cheaper than the cost of burning the stubble and rice straw
(mean 3.59). The reasons farmers continue to burn stubble and rice straw were because the

time for fermentation to decompose stubble and rice straw was long (mean 3.92), production
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cycles were accelerated to catch up with water and neighboring plots (mean 3.86), the burning
destroyed weedy rice and weed (mean 3.82), and the cost of rice production were not different
(mean 3.65). Therefore, for farmers who continue to burn rice stubble and straw, recommendations,
advice, and training should be provided so that they gain understanding of the negative impacts
of the burning of rice straw and stubble and the benefits of fallow rice farm in soil improvement.
The farmers can thus apply the knowledge to improve their farming, reduce production costs,
and sustainably utilize their lands.

Keywords: Attitudes; acceptance of fallow farm; continuous farming
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ABSTRACT

The objective of this research is to study appropriate methods for azolla cultivation
in rice field conditions. The experiment was conducted in a completely randomized design
(CRD). Azolla was grown in 18 pits, comprised of three pits for each of 6 different growth
methods. The cultivation was conducted three times, each spanning 10 days. The treatments
were as follows. In treatment 1 (control), clean water without added nutrients was used as a
growth medium. In treatment 2, 46% urea fertilizer was added to clean water and then used as
a growth medium. In treatment 3 and 4, rice field soil and rice stubble compost were used
respectively. In treatment 5, rice field soil was mixed with 46% urea fertilizer and used as a
growth medium, while, in treatment 6, it was combined with rice stubble composted. Water
quality factors, consisting of water temperature, pH, dissolved oxygen, electrical conductivity,
total nitrogen content, and microorganism count, were measured before and after azolla
cultivation. Azolla yield i.e., fresh and dry weight, were also quantified. The results prior to azolla
cultivation showed that water temperature was not different (p>0.05) in all treatments.
Treatment 6 had the lowest pH (p<0.05). Treatment 5 resulted in the highest electrical
conductivity and total nitrogen content, followed by treatment 2 (p<0.01). Water in treatment
1 and 2 had the highest dissolved oxygen content (p<0.05). Treatment 6 led to the highest
microorganism count, followed by treatment 3 (p<0.01). After the azolla cultivation, water
temperature was similar in all treatments (p>0.05), while treatment 6 had the lowest pH
(p<0.05). Treatment 6 also led to the highest electrical conductivity of water, followed by
treatment 5 (p<0.01). Dissolved oxygen content was highest in treatment 1 and 2 (p<0.05).
Treatment 5 had the highest nitrogen content, followed by treatment 6 (p<0.01). Treatment 6

produced the greatest microorganism count, followed by treatment 4 (p<0.01). The fresh weight
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of azolla under treatment 5 was highest, followed by treatment 6 (p<0.01). Treatment 5 and 6
also led to the greatest azolla dry weight (p<0.01). Correlation analysis revealed that water
temperature, total nitrogen content, electrical conductivity, and microorganism count were
positively associated with azolla yields. In conclusion, the treatment with rice field soil and urea
fertilizer provided the best fresh weight of azolla. Nevertheless, the treatment with rice stubble
compost and rice field soil led to the highest dry weight of azolla similar to the rice field soil
and urea fertilizer treatment. Therefore, the use of rice stubble compost is suitable for
promoting azolla growth in rice fields. Such use could be an environmentally friendly alternative
to burning rice stubbles that farmers often conduct if this use is adapted to each farmer’s
situation.

Keywords: rice field soil; chemical fertilizer; rice stubble; compost process; azolla
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Table 1 Chemical composition and microorganism counts of soil used in the experiment.

Properties Values Methods
pH 79 pH meter
EC (mS/cm) 2.14 Conductivity meter
OM (%) 6.32 Walkley and Black
Total N (%) 2.69 Kjeldahl method
Total P,O5 (%) 1.05 Colorimetric method
Total K0 (%) 411 Flame photometric method
C/N Ratio 10.97 Walkley and Black and Kjeldahl method
Microorganism count (CFU) 57.08 Standard plate count
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Table 2 Water quality before and after azolla cultivation.

Water Microorganism
EC DO Total N
temperature pH count
Treatment (mS/cm) (mg/L) (%)
) (CFU)
Before After Before After Before After Before After Before After Before After
1 2721 2645  8.23d 7.86¢ 0.21e 1.33e  4.56a 2.07a 0.03e 2.42e 2d 98d
2 27.42 26.66 791c 7.65b 2.38d 3.06c 4.30a 1.93a 8.66b 9.35¢ 3d 95d
3 27.98 26.02 7.40b 6.91ab 3.17¢c 3.98b 3.62b 1.39bc 6.38¢ 9.01c 128b 316¢c
4 2760 2639 7.60b  7.12ab  254d  3.17c  3.76b 1.69b 4.76d 7.36d 70c 368b
5 27.85 26.90 7.55b 7.08ab 4.84a 2.54d  3.90ab 1.17c 10.31a 13.44a 117b 294c
6 2701 2605 6.98a 6.73a 3.60b 4.84a 395ab  0.96d 8.0db  11.90b 269a 432a
p_value nS nS * * *% *% * * *% *¥* *% *%
SEM 0.15 0.14 0.18 0.18 0.63 0.56 0.16 0.18 1.49 1.57 40.63 53.81
%C.V. 1.35 1.30 5.63 6.07 55.27 37.46 10.20 28.41 57.24 43.22 101.38  52.62
Conductivity Standard plate
Method Thermometer pH meter DO test Kit Kjeldahl method
meter count

Note ns: Not statistically significant (p>005), *Statistically significant (p<0.05),
** Statistically highly significant (p<0.01), SEM: Standard error of mean, %C.V.: Coefficient of

variation, and a-e denotes significant differences.
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Table 3 Fresh and dry weight of azolla per the area of pits.

Treatment Fresh weight (¢/m?) Dry weight (g/m?)
1 567.24f 40.02d
2 1,790.56¢ 51.78b
3 1,436.02d 49.91bc
4 1,378.11e 48.35¢
5 2,169.98a 54.14a
6 1,991.01b 53.70a
p-value x> x>
SEM 234.16 2.13
%C.V. 36.87 10.49

Note **Statistically highly significant (p<0.01), SEM: Standard error of mean, %C.V.: Coefficient

of variation, and a-f denotes significant differences.
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Table 4 Pearson correlation coefficients of water quality before azolla cultivation and fresh

azolla weight.

Water Microorganism
Total N pH DO EC
temperature count
Total N 0.30

pH -0.02 -0.58

DO -0.27 -0.49 0.95

EC 0.44 0.90 -0.74 -0.72
Microorganism count -0.16 0.44 -0.95 -0.84 0.63
Fresh azolla weight 0.22 0.98 -0.67 -0.57 0.92 0.56

Table 5 Pearson correlation coefficients of water quality after azolla cultivation and fresh

azolla weight.

Water Microorganism
Total N pH DO EC
temperature count
Total N 0.15
pH 0.48 -0.70
DO 0.27 -0.82 0.92
EC -0.02 0.95 -0.87 -0.92
Microorganism count -0.51 0.65 -0.97 -0.94 0.82
Fresh azolla weight 0.22 0.98 -0.62 -0.74 0.90 0.99
a L4
29138
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wWisuisudunsladlddedunsd annisnaassnudn nisldadeyalidadaluwdaznssudslading

wANA1IAUNIERRfoNaNEan I (p>0.05) azesdusenouvananin Jauyuailditglunisndnn

I+

9EIENIN 2,600- 6,560 Umsials naanaAdeiiuuiiladn msladeyalndadadast 600 Alansy

9 Y

sols WWudnsdeyalndndaiivunzauuazfuamauasygnagadian

q

Ardnfsy: n3un3e; Jeyalndade; ssuuundunsd
ABSTRACT
The cultivation of sesame in organic systems under paddy field conditions is currently
limited by data on the appropriate use of organic fertilizers as a replacement for chemical fertilizers.
This research aims to investigate the suitable rate of pelletized chicken manure application for
sesame production to achieve high seed yields and improve the benefit-cost ratios (BCR). This study

was conducted at the Ubon Ratchathani Field Crops Research Center, Ubon Ratchathani Province,

during 2022-2023. The experiment was designed using a randomized complete block design (RCBD)
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with 7 treatments and 3 replications. The treatments included a control without pelletized chicken
manure and the applications at rates of 200 400 600 800 1,000 and 1,200 kilogram per rai. In 2024,
three fertilizer application methods that provide optimal sesame seed yields and BCR will be
selected. Each method will be tested in large-scale organic paddy fields owned by farmers,
compared to a control without organic fertilizer application. The results indicated that the application
of pelletized chicken manure in each treatment did not result in statistically significant differences
in sesame yield or its components. The production cost of sesame ranged from 2,600 to 6,560 baht per
rai. Based on the results of this study, the application rate of 600 kilograms of pelletized chicken manure
per rai is recommended as the most suitable rate and worth of investment.

Keywords: organic sesame; pelletized chicken manure; organic paddy field system
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n91 20 : 1 (Land Development Department, 2024) uazfiU3u1as19omi1sndn (N-P-K) liif1nin

1.0-0.5-0.5 (Cholonon et al., 2008)

Table 1 Analysis of pelletized chicken manure in study of suitable ratio of pelletized chicken manure

for sesame in organic rice fields, Ubon Ratchathani Field Crops Research Center during 2022

and 2024.
Pelletized chicken manure
Parameter /year DOA standard
2022 2023 2024
pHY 6.70 6.10 6.00 5.5-8.5
Organic matter? (OM, %) 17.87 14.50 9.97 230
Total N¥ (%) 1.30 1.30 1.10 21
Total P,O5 % (%) 5.10 5.20 5.30 20.5
Total K,0 ¥ (%) 1.20 1.10 1.20 >0.5
EC & (dS/m) 2.56 4.60 7.10 <10
C/N Ratio? 7/10 6/10 5/10 <20/1

Remark: Y soil: water ratio (1:1), # Walkley and Black method, *Kjeldahl method
¥ Spectrophotometric molybdovanadate phosphate method, > Flame photometric method

¥Conductivity meter

2. HaATEAUYRILUAARDY
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U 2566 wlawmaaasnielugud™ Auneunisvaaes nui fdaanudunsa-ine 6.51 Usunm
dunieing 0.71 % weaneFaiduuselevilufu 58.30 fiadnsudedlansy uazlwunaidoud
wanideuls 37.70 fadnsusieilansy wdsnlateyalisadin munssaisfnm warlanau fisliun
15 Tu Aundinsuiulsaiu wudn daianudunsa-anegsening 5.20-5.87 Usunudunisinged
5811919 0.89-1.06% weanesanidulsslomilufiu egszning 38.46-118.15 fadn3udenlansy uay

Tnunadeuiivanideulsagsening 35.70-105.60 Tadnfuseflansy Aundsnisiiuiesn wuii fud
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Arpadunsn-mafiniuaina 1 (@ 2565) egszning 5.56-6.08 UsuadunieTng iintu
9g531119 0.99-1.22% Woameiamduustlovnilufuanaegszning 64.85-81.60 fiadniusionlaniu
waglnuvadouiuandeuldifindu egsewing 111.78-141.20 fiadinuseAlansu (Table 2b)

U 2567 wilasnuasns Auneunisuiuugsiu Sanudunsea-rng 4.73 Ysunaduniedng
0.85 % weane3aiiluuszlovilufiu 10.63 fadniuselansy uaslnuvadoniuanidsuld 19.30
fiadnsusenlansy naanlddeyalndadin aunssuddanw toun nslddeyalndadingnsn 200 400
uay 600 Alandusels uarlanau fisliumn 15 Fu fundinisuiuussiu nud anadunse-Asdien

[

anaeETENINg 4.72-4.90 USinaduvseingiitudueysening 0.94-1.28% veanedaniluuselowily

'
1a

AT BETENINe 32.70-68.00 fladniuseflaniy warlnunaigeuiiuanifeuldogifindusening

Y
v

54.50-72.40 fiadnsuseilansu Aundainsiiuifiedn wui Audeanudunsa-maiintuegsening
5.00-5.65 Usunaduvseingfindusgsening 0.99-1.22% weanesafilusslonilufufinivey
J¥nIN 27.84-30.10 HadnTudedlansy warlnunai@euiuaniudeuliiiuay agsendng 37.20-54.60

Tadnsusanlansu (Table 3)

Table 2 Soil properties of before-after applying pelletized chicken manure in study of suitable ratio
of pelletized chicken manure for sesame in organic rice fields, Ubon Ratchathani Field

Crops Research Center during 2022 and 2023.

a) 2022 pH? OM¥ (%) P (mg/kg) K> (mg/kg)
Before
applying  5.04 0.70 31.44 22.70
manure
After After After After After After After After

Treatment applying harvesting applying  harvesting  applying harvesting applying harvesting

manure manure manure manure
T1V 4.96 5.84 0.57 0.97 27.83 32.98 22.80 63.10
T2 5.00 6.24 0.70 0.90 33.48 42.73 28.83 75.30
T3 5.15 591 0.60 1.06 3091 38.37 24.55 62.40
T4 5.29 593 0.49 0.84 29.25 34.23 20.30 56.50
T5 4.54 5.63 0.74 0.97 20.45 25.08 27.00 53.30
T6 4.79 6.08 0.82 1.06 28.08 71.80 33.20 59.00

T7 4.92 6.32 0.77 0.88 35.23 53.30 52.60 90.10
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b) 2023 pH? OM?¥ (%) P¥ (mg/kg) K> (mg/kg)
Before
applying 5.10 0.71 58.30 37.70
manure
After After After After After After After After

Treatment applying harvesting applying  harvesting  applying harvesting applying harvesting

manure manure manure manure
TV 5.26 5.78 0.98 1.05 33.86 66.75 43.90 111.80
T2 5.20 5.84 0.91 1.09 38.46 66.55 35.70 111.78
T3 551 5.70 0.89 0.99 55.55 64.85 49.90 119.00
T4 5.78 6.08 0.94 1.22 57.06 74.25 52.10 127.20
T5 5.42 556 1.04 1.00 77.20 64.85 72.80 110.00
T6 5.49 5.99 1.03 1.07 68.88 81.60 53.10 141.20
T7 5.57 5.75 1.06 1.06 118.15 79.10 105.60 130.50

Remark: YT1= No applying pelletized chicken manure

T2 = Applying pelletized chicken manure at 200 kg/rail  T5 = Applying pelletized chicken manure at
800 ke/rai

T3 = Applying pelletized chicken manure at 400 kg/rai  T6 = Applying pelletized chicken manure at
1,000 kg/rai

T4 = Applying pelletized chicken manure at 600 kg/rai  T7 = Applying pelletized chicken manure at
1,200 kg/rai

% soil: water ratio (1:1), ¥ Walkley and Black method, “Brya Il, > 1N Am.Acetate Ph7 extraction

¥
= '

nwan1sAnw wud nstadeyalndadeiinarilinuaniinisaivesdiufingunned

q

Ysunaduvsedngiiudu nuan1snaasd 119 3 U Taglu 2 Yusn lavinnsneaesiiuUasundunidves

e‘awd\rLl =

AudITenyliguasysnil wui auaudinaeivesduniimmeaewiailiosiu 2 U dn1siwdeunias

a
v

TnefiAniisiu uandsiiuin magneduid Tnsldleualrsadnaedinataglumsusuuaigiu dndudi
3 Feiiumslumasnduvidveanunsng wuit Aeumsveaes Aautdunse-ans Wnaduvieing
woanlofaiidudsloniluiu warlnunaifoufiuanivdsuldvosiuiamunn wanfntundaand
MeviuUssingsn vénUgnuasAuifsnn wuin eanesaiidudssleviluiu warlnunadoud
uaniUAsuld Sty aonrdestu Supadaw et al. (2022) Menui iefuegluaninnan woanesd

svgnuanydeseanunlaviufeaufenIsvednY way Jeanma (2024) e0ui Jeyalnfiseduves

'
a A

lulasiau Weavlesa uaglnunadonlufuuinnitdeyadaiviingu Javiliusunasigermsludu

dindundsnnldadeyaln Wunalinandnvesiivgau nelleyaliuenanaviluundvessineins

v '
= N o

wantnuiiguagwihilaseadsfuiiausigeuniu Wewindvsinaduseinggs (Thepsilvisut,
2020)
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Table 3 Soil properties of before-after applying pelletized chicken manure in study of suitable

ratio of pelletized chicken manure for sesame in organic rice fields, at farmer’s paddy

field in 2024.
2024 pH? OM?¥ (%) P¥ (mg/kg) K> (mg/kg)
Before applying
4.73 0.85 10.63 19.30
manure
After After After After After After After After
Treatment applying harvesting applying harvesting applying harvesting applying harvesting
manure manure manure manure

T 4.70 4.66 0.99 1.08 14.96 23.08 54.50 31.20
T2 4.90 5.65 1.01 0.67 32.70 27.84 56.50 37.20
T3 4.90 5.00 0.94 0.73 57.90 27.49 72.40 49.15
T4 472 5.00 1.28 1.38 68.00 30.10 70.10 54.60

Remark: T1= No applying pelletized chicken manure T2 = Applying pelletized chicken manure at

200 ke/rail
T3 = Applying pelletized chicken manure at 400 kg/rai T4 = Applying pelletized chicken manure at
600 kg/rai

? soil: water ratio (1:1), ¥ Walkley and Black method, #Brya Il, * 1N Am.Acetate Ph7 extraction

3. HaNAN DIAUTENBUVBINAKER Uazn1slsyAulnvasiNyUgn

U 2565 wlamaaesnieluguds dwsunaninnd 2565 ldwuanuuandnsluidasnssuis
AolviNaNGneETE1I19 59.86-83.30 Alansusels NeiuesAUsENoUNANGALALN Lwidn 1,000 Wwén
SuuduAuiesiols dnauilndedu deusniifiniln Srurudednilnsesu Sruudesiesu uazanugs
Fousniifniln wuitlifanuusnestumeedflusdaznssids (0>0.05) wazmsaSyivlavesninain
augesudlauielsifianuuandisiumeadiflunnnssiis (0>005) (Table 4a)

U 2566 wuamaavnelugud 4 nui wandesels daunnd1aiunieadis (p<0.05) fie
ﬂiiﬁ%‘ﬁidﬂﬂiﬁ Sauiin 400 600 1,000 way 1,200 Alansusals ﬁﬁﬂmﬂﬂdwnﬁﬁ%‘ﬁlﬂﬁﬂa WAL
nsausilladelasaiia 200 waz 800 Alanfusels uazthwidn 1,000 wia wui dauansiaiumg
ain (p<0.05) fAv ﬂiﬁﬁ%‘ﬁiﬁﬂaldé’mﬁmwdw 600 800 1,000 wag 1,200 Alansusals dA1uinni
nssuisilallade uaznssudsiladelasadin 200 uas 400 Alansusels (Table 4b) Handnogszming
109.67-165.63 Alansusols oeAUsznauNananAInng g wuln iflanuuanansiunisadflunsay
N35175 (p>0.05)

U 2567 wlaunuasns 1nssuds nssuAsilatelndauia 200 400 wag 600 Alanfusiols
Wisuisuiunssusililadeyalaidadin svinmsmaaeuluaninundunidvonnvnsnsanmuuas
g Tdvuanlas 20x20 Wwnsronssudd 911U 4 wlasges Liflunun1sveass AATIEIRANITIAGEY

memMaUTeuiisuAlaiowiasnIsuds wudl nananegsening 34.72-98.08 Alansusels n1sldde
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v & o a P " Y 1 o v a i aad
yalndaindnsn 600 Alansusiels ilunalwldrdruiuiindesiu uaznandniuinniingsuissu

fadrduuduiuifeanelsdesndt lesainnisladeyalndadindnst 600 Alansuselsly

aaa

duvseing warsglulasiau Weanesa uwarlnunai@uy 11nndnssuisdu (Table 3) FadenAdosiiv

W

38799 Lay Verma et al. (2013)

q

Mondal et al. (1992) na1331 MRaUaALBIlARNUSINDIMTHALBUN
wudt Mmslifindunseinguazsinemisasdisiiunananaliigs udrdwihlinandngeedsaduase

Y

druerduudedaindeny Suiudesedy uazanugeusnifnin TuudaznssudsdeanlnalAgaiu

dwsunisasgivlaveaninananugsiudianuifetlunnnssuisine gszning 103.90-125.37

LURALLAS (Table 5)

Table 4 Sesame yield and sesame seed component and vegetative growth in study of suitable ratio
of pelletized chicken manure for sesame in organic rice fields, Ubon Ratchathani Field

Crops Research Center in 2022 and 2023

Treatme  Sesame weight No. of No. of 1" node Number of ~ Number Height of ~ Height at
nt yield of 1,000 harvesting pods per  with pods  nodes with  of nodes 1" node harvestin
(kg/rai) seeds plants/rai plant pods per per plant (cm) g (cm)
(9) (x1,000) plant
a) 2022
T1 60.87 3.09 40.0 9.37 6.23 8.77 18.13 51.60 92.27
T2 59.86 3.16 38.3 11.77 7.43 10.93 20.60 58.70 103.6
T3 67.77 3.15 48.3 8.97 6.07 8.67 17.40 44.80 82.03
T4 79.28 3.03 53.6 12.43 10.4 11.0 20.20 60.43 104.6
T5 80.89 3.10 47.8 10.07 9.13 9.29 18.63 50.33 91.07
T6 70.46 3.18 34.1 11.20 9.10 9.03 18.83 57.20 96.80
T7 83.30 3.06 42.6 10.40 6.40 9.00 19.40 a7t 92.57
F-test ns ns ns ns ns ns ns ns ns
CV (%) 42.16 3.60 22.12 14.30 26.92 11.07 10.60 11.39 11.28
b) 2023
T1 109.67a  3.12b a6.4 14.27 7.10 12.60 23.00 63.50 110.40
T2 127.33a  3.16b 42.8 16.13 7.47 13.43 24.40 60.83 109.53
T3 156.87b  3.12b 57.8 18.53 6.97 15.90 27.67 65.83 118.57
T4 157.10b  3.26a 515 18.77 7.63 15.30 25.43 67.60 119.33
5 118.87a  3.25a 57.6 15.87 6.43 12.77 22.63 60.30 103.90
T6 165.63b  3.29a 515 19.37 7.73 15.37 26.83 68.20 125.37
T7 145.77b 3.30a a1.7 20.03 7.37 15.77 25.70 57.00 104.87
F-test * * ns ns ns ns ns ns ns
CV (%) 20.30 1.49 16.54 12.71 9.76 13.09 8.50 12.96 10.91

Means in a same column followed by the different letters are significantly different at by DMRT (P<0.05%), ns; not
significantly different (P>0.05)
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Remark: /T1= No applying pelletized chicken manure T2= Applying pelletized chicken manure 200
kg/rail

T3 = Applying pelletized chicken manure 400 kg/rai  Td = Applying pelletized chicken manure 600
kg/rai

T5 = Applying pelletized chicken manure 800 kg/rai  T6 = Applying pelletized chicken manure 1,000
kg/rai

T7 = Applying pelletized chicken manure 1,200 kg/rai

4. fuvuNsUgNIdunsd

NNANTANE WU AUNUNITUINNBUNIEog5eWing 2,600-6,560 Umeials el Auyuay
TuegiuUiinadeyalndadeiild nande nssudsnmslddeyalndadafidns 200 400 600 800 1,000
wag 1,200 Alansusels dduyuegf 3,260 3920 4,580 5,240 5900 wag 6,560 Unaals AuaRY

1+

dunsnsilbiladeualisadingiduuegi 2,600 vmsels (Table 6)
Table 5 Sesame vyield and sesame seed component and vegetative growth in study of suitable
ratio of pelletized chicken manure for sesame in organic rice fields, Ubon Ratchathani Field

Crops Research Center in 2567

Treatment  Sesame yield No.of No. of pods 1% node Number of  Height of Height at
(kg/rai) harvesting per plant with pods  nodes with 1% node harvesting
plants/rai pods per (cm) (cm)
(x1,000) plant
T1Y 34.72+ 3.68 58.45+ 8.90 10.70+1.05 8.48+2.19 8.88+1.99  55.0+1.98 96.02+7.80
T2 45.53+ 5.72 35.75+13.93 13.68+1.28 8.25+0.93 9.23+0.95 56.6£3.30  106.04+2.10
T3 46.36+10.85 49.55+ 9.88 12.85+3.44 9.03+1.59  11.28+1.53 57.8+4.99  108.22+3.55
T4 98.08+22.81 39.10+ 2.34 22.05+1.88  11.25+2.36  11.88+0.24 57.5+2.25 111.15+125
Remark: “T1= No applying pelletized chicken manure T2 = Applying pelletized chicken manure

at 200 kg/rail
T3 = Applying pelletized chicken manure at 400 kg/rai T4 = Applying pelletized chicken manure

at 600 kg/rai
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Table 6 Investment cost of organic sesame (baht/rai) in study of suitable ratio of pelletized chicken

manure for sesame in organic rice fields, Ubon Ratchathani Field Crops Research Center

Activity/Treatment T1% T2 T3 T4 T5 T6 T7
pelletized chicken manure® 0 660 1,320 1,980 2,640 3,300 3,960
Area preparation 700 700 700 700 700 700 700
Sesame seed 50 50 50 50 50 50 50
Weeding control 600 600 600 600 600 600 600
Insect control 250 250 250 250 250 250 250
Irrigation 200 200 200 200 200 200 200
Harvesting and shelling 800 800 800 800 800 800 800
Total 2,600 3,260 3,920 4,580 5,240 5,900 6,560

Remark: Y pelletized chicken manure was 3.30 baht/kg
? T1= No applying pelletized chicken manure T2= Applying pelletized chicken manure
at 200 kg/rail
T3 = Applying pelletized chicken manure at 400 kg/rai T4 = Applying pelletized chicken manure

at 600 kg/rai
T5 = Applying pelletized chicken manure at 800 kg/rai  T6 = Applying pelletized chicken manure
at 1,000 ke/rai

T7 = Applying pelletized chicken manure at 1,200 kg/rai

5. §nTEUNaRBULVURRALYY (Benefit Cost Ratio: BCR)
U 2565 wlawmaaasneluguds 91nwan1sAnyInudl nnsais IA1 BCRuNNI1 1 Fady
Ay a ] ' A | 4 v & Ao a YRR ]
nssIsANAYNAATENY zausiensamu Inenuin nssfiSnslddeyalndadiaiidng 1,000 Alansusiels
fiein BCR sifigorie 1.19 dlenSeuiisuiunsaiddnliladeyalndndaiirn BCR aeignfie 234 visiiileswn
wameaesillsineiinisugndmdwisd uaslimsunssrumedevinuuudineniaens 500 Alansuselsynd
Fohbinulunssisnlifinslddedindismennsed (Table 2) dwasionandnnlunysiisil (Table 7)
U 2566 Anuan1sAny wud YAnssuIsivien BCR unnndt 1 laeiliegsening 2.22-4.22

v
v [

FaLeDe NNNTIUIBANAMIAATYgRAMINEAURoN1TamY (Table 7) datiu Fadaden 3 Nsuan
Tviein BCR g9an 3 suduusn wethlAnunluanmuwdadvgluiunuidunidveanuasnslud 2567
Inednssuisilidladeyalndndadunssudfiuseuiieu nssuisndndenwaviilu@inuilug 2567 loun

+

1) nesuislilddeyalndada 2) Jeyalidaiindnsn 200 Alansudels 3) Jeyalidaiindnsn 400
Alansusials uaz 4) Yeyalndnudingnsn 600 Alansusels

T 2567 v 4 nsaABladadentandne e BCRwnnd 1 mneds ynnssuiduase
msamulaeiiAiegsening 1.18-2.14 linandnegsening 34.72-98.08 Alansusials (Table 7) Inenns
lddeyalidadndna 600 Alansusials linandn 98.08 Alansusiels warlidnsaiuaruduamg

\SEgNa (BCR) geiign Ao 2.17 Faziiuladn nssuisnldladeyalndadinlinandnnideudiees (34.72
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Alan3usels) uadlndidesiunsmisladelusam 200 wax 400 Alansusiels (45.53 uay 46.36 Alandu

1

sals audei) Wewtansana BCR wudn nssuisnlilddelvidn BCR gandnssudsinlddesnsn 400

q

Alansusels Meililesnlifiadldnesude widlefinsantwauaifveiuaziulain nssuisildld

' '
a1 o =

{elinnuautRveshudasiminnsiinslale (Table 3) Sardmaluszozsammniimsugnialuiiuii
laifinsusulsethgaiu dmaronandnuesiivuaranaudfinuanas feiu uusildinssisldladeld
auwinzaulumskanndurss et 3 @ 2567) Jehdiumshulanduidunaveveansmsns
wul1 Apunviaaes A1A1uLdunsa-ae Ulinudunietng eanedadiduvusslovdluiu uas
TnunaBeuiuanidsulsvesiuiiainnn uinmendsniinisuiuuseingeiu uasndsnntgnuaziiu
Aennudaaieng 4 fnandauiuiu wedleSeudisuaiaiovemandannuin nasdsitliladels

1+

Handntioefian fie 34.72 Alansusiels variinssuisildleyalndmdn 600 Alansusials Iinandngs

9 U

ign fie 98.08 AlanIusials uawdiAn BCR Wiy 2.14 FallAngendn

Table 7 Investment cost, sesame yield, incomes and  Benefit/ Cost ratio (BCR ) in study of suitable ratio
of pelletized chicken manure for sesame in organic rice fields, Ubon Ratchathani Field Crops

Research Center during 2022 2023 and 2024

Treatment Investment
Sesame yield (kg/rai cost Incomes “(baht/rai) BCR ¥
(baht/rai)
2022 2023 2024 2020-2024 2022 2023 2024 2022 2023 2024
T1¥ 60.87 109.7 34.72 2,600 6,087 10,970 3,472 2.34 4.22 1.34
T2 59.86 127.3 45.53 3,260 5,986 12,730 4,553 1.84 3.90 1.40
T3 67.77 156.9 46.36 3,920 6,777 1,5690 4,636 1.73 4.00 1.18
T4 79.28 157.1 98.08 4,580 7,928 15,710 9,808 1.73 3.43 2.14
T5 80.89 118.9 5,240 8,089 11,890 1.54 2.27
T6 70.46 165.6 5,900 7,046 16,560 1.19 2.81
T7 83.30 145.8 6,560 8,330 14,580 1.27 222

Rernark: ¥ Price of sesame was 100 baht/kg % Benefit Cost Ratio: BCR > 1 means worthy of economic BCRB/C=1 or BCR

B/C < 1 means not worthy of economic

¥T1= No applying

T2 = Applying pelletized chicken manure at 200 keg/rail T5 = Applying pelletized chicken manure
at 800 kg/rai

T3 = Applying pelletized chicken manure at 400 kg/rai T6 = Applying pelletized chicken manure
at 1,000 ke/rai

T4 = Applying pelletized chicken manure at 600 kg/rai  T7 = Applying pelletized chicken manure
at 1,200 kg/rai
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d3UNan1INAa9g

9

'
| ' a

nsladeyalndmdalusdaznssuiddrsiiiusinemisluiu ilunsusuugsdrsenuliu

9 Y

fa

faugauanysal nsluitufuasundunisvosnudiden Tinandnvosnlsiunnsatumsadalud
2565 Heags¥nine 59.86- 83.3. Alanusals uavd 2566 HanFnvwAnAsata nsenslalelu
8157 400 600 1,000 aw 1,200 Minandngs auvueilddnglunisndnagsendng 2,600- 6,560 um
sols nsveaauluaninuladluguesnunins wuin nslddeyalndaidndng 600 Alansusiels
fuwaliflsinananangs (98.08 Alansusisls) WleFsuiisuiunistadeludng 200 uaz 400 Alansu
siels (45.53 uay 46.36 flansusiols mudidv) faiu mAfelFuuniiliinsisnsldleyalisaie
§n91 600 Alan3usiels DanuwsnzasensUgnMBudiniian uasliishsdnmansuumusensAuu

ganan Wiy 2.14 dewSeuiiguiunssdisou
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ABSTRACT

Selection of indian trumpet flower (Oroxylum indicum (L.) Kurz) cultivars for high-yield
and beta-carotene content in the Lower Northern Region. Objective: To select indian trumpet
flower cultivars with high yield and high beta-carotene content. Using a randomized complete
block design of 4 replications, 3 plants per replication, 9 treatments, indian trumpet flower cultivars
STI-1, STI-2, STI-3, STI-4, STI-5, STI-6, STI-7, UTT-1 and PCT-1. Conducted at Uttaradit Agricultural
Research and Development Center from October 2022 to September 2024. Growth studies
revealed that the STI-3 strain of indian trumpet flower had the lowest height in the first year,
measuring 2.71 meters. And in the second year, the STI-7 variety of indian trumpet flower
measured 3.86 meters. In the first year, the STI-2 variety of indian trumpet flower had the widest
base circumference, measuring 28.44 centimeters. In the second year, the STI-3 variety of indian
trumpet flower had the widest base circumference, measuring 47.08 centimeters. In terms of
fresh pod weight, the STI-2 variety of indian trumpet flower showed the highest pod weight,
measuring 428.8 grams per pod. There was no statistically significant STI-7 variety, which yielded
a pod weight of 427.0 grams. However, there was a statistically significant difference compared
to other strains. The STI-7 variety of indian trumpet flower yielded the highest yield per plant,
at 15.0 kg. There was no statistically significant difference in yield per tree between STI-5 and
UTT-1 indian trumpet flower varieties, with yields of 14.1 kilograms and 14.0 kilograms, there
was a statistically significant difference in yield per tree with the STI-2 indian trumpet flower
variety, which averaged 10.9 kilograms, and Indian trumpet flower varieties STI-6, STI-4, PCT-1,
STI-3, and STI-1 yielded average production per plant of 8.74, 8.09, 7.28, 6.65, and 5.06 kilograms,
respectively. Beta-carotene content, indian trumpet flower varieties STI-3 was found to have
the highest beta-carotene content at 983.66 g/100g, followed by indian trumpet flower
varieties STI-4, PCT-1, UTT-1, STI-6, STI-7, STI-5, STI-1, and STI-2, which had beta-carotene
contents of 748.93, 710.61, 697.31, 618.91, 587.15, 549.69, 452.33 and 444.89 ug/100g,
respectively.

Keywords: Oroxylum indicum (L.) Kurz, Varieties Beta-carotene
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Table 1 Height canopy and basal circumference of Oroxylum indicum (L.) Kurz total for

9 varieties at Uttaradit Agricultural Research and Development Center between

2022-2023.
Varieties Growth (2022)® Growth (2023)®
height canopy basal height canopy basal
circumference circumference

(m.) (m.) (cm.) (m.) (m.) (cm.)

STI-1 3.05b 2.03b 25.49b 4.06b 2.50b 39.72b
STI-2 3.67a 2.10b 28.44a 4.56a 2.62a 41.91b
STI-3 2.71d 2.08b 24.91b 3.88b 2.57b 47.08a
STI-4 3.07b 1.90c 24.05¢ 4.47a 2.60b 4597a
STI-5 3.10b 2.42a 25.85b 4.06b 2.70a 40.01b
STI-6 2.82c 2.01b 24.89b 4.49a 2.63a 41.39b
STI-7 2.85¢ 1.83c 23.59¢ 3.86¢ 2.49b 36.57c
3.93a 2.18b 28.31a 4.82a 2.70a 42.37a

PCT-1 2.92¢ 1.78¢c 24.24c 4.08b 2.14c 34.54c¢
CV (%) 30.12 29.57 25.64 27.87 28.69 28.21

@ Means followed by the same letter are not statistically different using DMRT at the 95% confidence level.
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aa o v ¢
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Table 2 Average fresh pod weight, fresh pod weight per tree and yield per tree
of Oroxylum indicum (L.) Kurz total 9 varieties at Uttaradit Agricultural

Research and Development Center for 2 years

Varieties Product quality
average fresh pod weight pod per tree Yield per tree

(g)® (pod) @ (kg) @

STI-1 249.3d 20.3d 5.06d
STI-2 428.8a 25.5¢ 10.9b
STI-3 319.9b 20.8d 6.65d
STI-4 314.7b 25.7¢ 8.09¢
STI-5 348.2b 40.6a 14.1a
STI-6 289.5¢ 30.2b 8.74c
STI-7 427.0a 35.0b 15.0a
UTT-1 345.8b 40.4a 14.0a
PCT-1 285.5¢ 25.5¢ 7.28¢c
CV (%) 25.8 26.3 279

@ Means followed by the same letter are not statistically different using DVMRT at the 95% confidence level.
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Figure 1 Preparation of dried Oroxylum indicum (L.) Kurz for analysis to find beta-carotene

content

Table 3 Beta-Carotene Content of Oroxylum indicum (L.) Kurz total 9 varieties at

Uttaradit Agricultural Research and Development Center

Varieties Beta-Carotene Content (pg/100g)
STI-1 452.33
STI-2 444.89
STI-3 983.66
STl-4 748.93
STI-5 549.69
STI-6 618.91
STI-7 587.15
uTT-1 697.31

PCT-1 710.61
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ABSTRACT
The use of organic fertilizers combined with chemical fertilizers is a form of integrated
fertilization that can enhance plant production efficiency. It helps plants grow well and produce
high-quality yields. The application of organic fertilizers improves soil fertility, making the soil

more suitable for plant growth, thus allowing plants to better absorb nutrients from chemical
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fertilizers. This experiment aimed to study the effect of integrating organic and chemical
fertilizers on the yield enhancement of Arabica Coffee. A Split plot experimental design with
three replications was used, consisting of the main factor, which was chemical fertilizers at 4
levels: 0 (no chemical and organic fertilizer), 100% of the recommended rate (220-92-45 ¢ N-
P,05-K,0 per plant), 75% of the recommended rate (165-69-34 ¢ N-P,05-K,O per plant), and 50%
of the recommended rate (110-46-23 g N-P,05-K,0 per plant). The secondary factor was organic
fertilizer (cow manure) at 5 levels: 0, 1.25, 2.5, 5, and 10 kg per plant. The results showed that
integrating organic and chemical fertilizers to increase the yield of Arabica coffee. Using organic
fertilizer at 5 kg of per plant combined with chemical fertilizer rate 220-92-45 ¢ N-P,05-K,O per
plant resulted in the highest yield of Arabica coffee, with a value of 1,130.60 kg per rai,
significantly higher than other treatments. Additionally, this combination also resulted in the
highest net profit, which amounted to 19,846.26 baht per rai.

Keywords: Arabica coffee; Organic fertilizer; chemical fertilizer
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WalTguiieuiuuseimaguds uenanifmulymaiuwdsusiuvvesanimeinia nglaniou
nsindeuds Aufiaueauauysaldn dwalinandaniunluvszmaanaaduwings msdanisse
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pININEMSUNMINEANNBZTN ﬁﬁﬁuwmwéﬁﬁz:y&iamsLﬁuﬂ%mmms@mmwwamammLLW Fans
THedunddsuiuloiniiasteifinsyansnmnisanniuloy . dnld Tnetedunid asaeuiuus
lassafvesiulimunzaudonisiasgyivlavesiuniun lawn Junen Jendn Joiivan Ingldeens
Hoodar 4 ade ludnsnndeaz 26 AlanSurody (Department of Agricultural Extension, 2011)
A isldRnvnsliedunidhutulaeddmiumaiunandaniunezsini dioifiunande

nulers1inisienstiledursdsiuiulendl wazansuyunsianainadeindiasla

aunsaluazIsnig
1. WRUNISTINABLATENAADY
TNUHUNTVAABILUY Split plot 91U 20 NTTUIF) ag 3 1 Uszneude
Uadendn fie Juwadl 4 szau §aii 0, 100%, 75% WAL 50% VDISAT UL
Uadeses fie Jedunid 5 seau §aii 0, 1.25, 2.5, 5 uag 10 Alandusody
nuewn: Tadaiaiinuauugil Ao 220-92-45 A. N-P,0-K,0 siasiu
2. MIIATITHENTRAVIRUNBUNAADY
Timsreaudiau laun tdedu (soil texture) Tne3% Automatic pipette method

(Jermsiripong, 2003) A1a11sdunsa-A1aaesiu (pH) Tnel¥smsndruiusetih Wiy 1:1 Aanasih
Wit (EQ) Wensduiuseth whiu 1:5 wenlunan 30 wiit fddnnaznou udnildinnisi
TiflvesansazgarsAudioinies electrical conductivity U3undunisinglufu lagds wet
oxidation Usinameanesaiduusslenilufiu (Available P) afnfudieaisazans Bray Il viiliiAnd
#1135 molybdenum blue waginuduaeanofaifisuiuarsazatsuinsgiudoiaios UV/Vis
spectrophotometer finaeady 882 wiluwns Usinalnwnadey waailon wazuuniidoud
wanaeuld (exchangeable K, Ca, Mg) afafudig 1M NH,OAC. pH 7.0 Jauiunaidie 13es Atomic
Absorption Spectrophotometer (AAS) Lﬁﬂuﬁuaﬁiazmammgm (Soil Chemistry Research Group,
2001)

3. myinsziautAvasedunid (yada) Nldlunismasas
AneantAveyadad lngiumauiulegls oven drying Nigaumngil 75 A gaidea

unsgiahmiinasi anduigatanualviasBen farnnudunsn-rs (ph) Tngldsnsdaugata
st whity 1:5 Sarnnnsunlai (EQ) 1535@1%3314;3@5’3@1'@% Wiy 1:10 wedunan 30 wndt fials
annznou warhludnrnisilnivesansavasfugionies electrical conductivity 3ias1e9
U3naBunieing 1ne38 Wet oxidation Jias1zsiuiutailulnsiauionun Tag33 Kieldahl method
UsinaloaneSauasinunaiousianun Inodesfateiionsanaudasnansn uarlunindnsia

1 %9 1 (1:1 HClO,:HNO;) TauTuauveanasalaeids Spectrophotometric molybdo
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vanadophosphate method JaUSuialwunaideunanua faeiades Atomic Absorption Spectro
photometer (AAS) (Agricultural Chemistry Research Group, 2008)

4. nsldde
Tadendnumwugn (100%) fio 80571 220-92-45 n. N-P,05-K,0 siasiu Ineuwudlalend
sanifuaunds wail ﬂ%ﬂLLﬁﬂidﬂﬁLﬂﬁé’mﬂ 55-46-0 N. N-P,0s-K,0 sinsfiu lutishaunguniny
ﬂ%&ﬁaaﬂdﬂamﬁé’mw 110-46-15 n. N-P,0s-K,0 siofu Tugianoudamay LLﬂSﬂ%ﬂﬁmﬂdﬂ‘aLﬂﬁﬁmﬁ
55-0-30 . N-P,05-K,0 o Tugrnsieudmiau uagldledun3dnunssuis
5. MTAATINHANEALALRIAUTENOUHAKER
5.1 fannuidutuvesveudsiiazarsegluaisazarsvesnaniunive’ (Brix) lneltiaTosin
AT (Refractometer) w3 Brix meter futiaeifuaseuing Brix (Bx) lnsfiAmilsesauing
Wiy 1 wWedidud glasalaetwin
5.2 1aAINENT ANNTIN azaunuveswalagldesidearduiles (Vemier Caliper)
6. NITIATIEHHANDULNIUNIALATEFANENS
Uszifiunaneuununiaassgeanand Tagldsnsdiusenineeldfifintuainnisléie
Ao31831891NN1519Ye MSeA1 Value to Cost Ratio (VCR) #1101 VCR 11091 2 wan318A1LALAN
MuATEgAans (Pevaiz et al., 2004
7. Aweseidoyaneadn
TnewSouidisuaade 1ng35 DMRT (Duncan’s new multiple range test) tngldlusunsu
dnFaguneadifves IRRISTAT

HAN1INARBIULALIRNTA]
1. uadipszviauUAvasfuiaunaaas
aufiunnaaedluilannuasnsgignniunezstng 81y 5 U Tuduneuding Jmingesdu
WinwUas 47P 452596 2069141 HadATIauTAreIRUNoUNAaBY WU AUUY (0-15 WuRwAT)
Wufusaulunsne dauduans (15-30 wuiiues) Wuiusiunierunsie dadufunseda (pH 5.5)
Fsmnudunsa-ssvesiiuiimnzaudmiununezsidmeglutaansadnfansniunans (pH 5.5-6.0)
(Horticultural Research Institute, 2019) USsnaduveingaglusesus veanesanidulsslowieg

Tusgaun uaglnunadouiiuaniudsuldegluseduas (Table 1) WafiansanArliasgiauy agiui

nunezsinifianudesnistewingu 220-92-45 n. N-P,05-K,0 dasiu

Table 1 The properties of the soil used in this experiment.

Soil dept Soil texture pH EC(1:5) OM Avail. P  Exch.K Exch.Ca Exch. Mg
(cm) (1:1)  (dS/m) (%) (mg/kg)
0-15 Sandy Loam 5.5 0.03 3.34 47.67 275.50 485.24 174.86

15-30 Sandy Clay Loam 53 0.03 2.55 48.96 234.98 214.60 216.59




NTANTNVATUALDINT UFD. 4(1): 51-60 (2568)

2. Hadessianlivesyadanldlunimenaas

~ ¢ = - =

JeBunidnldlumamaassil Ao yadd Famladeamuviosduluiuingnniwnersidnided
51190 wazyaTddivTinadunieingandyadnivindu q SeunsatieiinusunadunseInglaun

U

v
o a1 =l ¢ a

fu 9nNaATIZR Wud yataliAianuiiu 4.30 wWesidud T pH Wiy 8.5 Anisilih 1.76
WITudsowns Ysunadunsedng 49.52 wWoesidud Usualulasiou Weawesa uazlnunaidou

e Wiy 1.28 1.51 wag 1.25 wWosidusd audsu wazedadiuansuausdalulasiau (C/N ratio)

' 4 1Y

Wiy 22.41 (Table 2) FellAgeninnaniuinsgiuvesledunsd (W1nndn 20) Mdnsuyadanden

a

dndrunsuausslulasiauuinnda 20 WlHdudedunidarsiinsminlidesaaraneutldldiie
Jeaiumsgadululasiauaingfiunidau (immobilization) Fedsmaliiivnalulasiaulutiusnienis
1aeldl (Kaewnoo et al, 2024)

Table 2 The properties of the cow manure used in this experiment.

moisture content pH EC (1:10) oM N P,Os K,O C/N ratio
(%) (1:5) (dS/m) (%)
4.30 8.5 1.76 49.52 1.28 1.51 1.25 22.41

3. aeAUsENIUNANEALaTNaNAANuWBEI TNy 5 U

3.1 Wminean1euesae 1 Ka

wmtinuanuniweIne 1 wa wui1 n133ansdelunnnssu s Ae nslalewrivasledunidly
wiagdns saudenistdldde Lifinaliuminedsnaniunwesse 1 na Nieng 5 U wandeiunisadn
TagiiAeagdIntnNan LwesmAe 1 Na Windu 1.93 A5y (Table 3)

v v & a ! a °
3.2 anududureawlinarateagluasazaeveswaniuniyes (°Bx)
anududuvesnesudifiasarsegluaisazaisvemaniuiiged wuin n1sdanisteluyn
aa A 1+ P 4o a = | ) = 9 1+ 1 v v v 2 a

3318 Ao nsladenfivasdedunidluniazdnsn sawdnsidlade ludnaldnnududuveweuden
avanvegluansazargvoman wiye3 wand1esiueadn Inedanademnududurewesudiiavais
agluansazanevasman e’ Wi 16.33 asm1u3ng (Table 3)

3.3 AYUNTIE AUYTT BAZAUNUIVDINANILNLYDS

AN AINET UATARINNUIVRINANTLNES Wud1 N3dnnsdelunnnssuids Ae nsld
JainuasJedunsdluwdazdnsn sudanisldldde finalmnuning anuend wazannuvuivewa
AILYES LANANAUNIIEDR LAEANRRLAIINAIE AU LAZAIUNUIVDINANLNLYDS WINHU

14.24 15.62 uaz 12.70 Jaaluns #1ua19u (Table 3)
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atf eruflonnanesilszneunandnmanidududnuuzanemaiugnssureaniueysiin

Table 3 Composition of Arabica coffee yield.

Method Average Brix coffee cherry  coffee cherry coffee cherry
fresh weight (° Bx) width length thickness

(9) (mm) (mm) (mm)
1. 0+0 2.13 17.41 14.48 15.64 13.39
2.0+1.25 1.95 16.05 14.28 16.03 12.68
3. 0425 1.84 17.65 13.91 15.45 12.46
4. 0+5 2.07 17.18 14.37 15.44 12.99
5.0+10.0 1.97 17.08 13.81 15.69 12.70
6. 220-92-45+0 1.86 16.85 14.05 15.45 12.44
7. 220-92-45+1.25 1.93 16.13 14.22 15.72 12.66
8. 220-92-45+2.5 1.61 15.53 13.69 15.16 12.04
9. 220-92-45+5.0 1.62 1591 13.57 15.04 11.99
10. 220-92-45+10.0 2.11 15.92 14.81 1594 13.16
11. 165-69-34+0 2.08 16.14 14.58 15.80 12.86
12. 165-69-34+1.25 2.01 15.35 14.50 15.89 12.83
13. 165-69-34+2.5 2.03 15.65 14.57 15.77 12.68
14. 165-69-34+5.0 2.09 15.33 14.69 16.33 13.11
15. 165-69-34+10.0 1.91 16.91 14.40 15.26 12.84
16. 110-46-23+0 1.85 15.87 14.00 15.74 12.69
17. 110-46-23+1.25 1.78 16.54 14.19 15.39 12.50
18. 110-46-23+2.5 2.07 16.29 14.59 15.89 12.77
19. 110-46-23+5.0 1.97 16.07 14.23 15.46 12.97
20. 110-46-23+10.0 1.78 16.72 13.84 15.21 12.30
Mean 1.93 16.33 14.24 15.62 12.70

VvV (M) % 13.9 18.7 6.8 6.8 5.0

Vv (S) % 11.9 8.6 4.2 4.2 5.0

o w

nuewan : ns ldunnsnsiuegadiduddgynsada

o

3.4 NaRARN WD 10N (NaLYes)

a

INMsANINTTANITeBunIdsuiuleningnsing 4 deusinamaninniunessidn

o

Tngvinsseufisunisliddewndl 4 szau liun 1) Wlddewnd 2) Tddewndl 100 Wesiduduesdng
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P

wuzih 3) lddewndl 75 Wesiudvessnsuugii uaz 4) lddeiall 50 Wesdudvessnsuugii sy

a a6

nslddedunidludnsndie 9 wudi nandaniwneysiing (watwe3) feng 5 U n5lddedunsd

¢ o

fufdunusiudewnd Imﬂmﬂﬁifﬂﬂ%uw“ gn31 5 Alansusedu Saududewnd 100 Wesliudvessns

wuzih WWnanannuvivesa a9 qm Wwinfu 1,130.60 Alansumals emla,jl,mmmﬁ’umﬂmﬂa%uméé’mw

+

10 AlanSudedu stududewail 100 Wosidudvesdnsiuugin (Table 4) Chumthong et al (2023)

. (
3897114 mﬂa‘daaw aﬂmﬁmmammmsmq ] AT awsmmmwmwu wenanilnisld

{Jeduniddeeliuunugduadluiuiugetuie Sastaslinszuaumsdosaaslufuiniulds

finsuanaessinemisnuselevilauintu Inenislddewnd 15-15-15 9951 300 nSusadusdel

v

ufuledunid (yalndnde) dns 8 Alansusedusal anunsavibiduniulstaniaigydulalad

Y

waglinwianadfign Matinnslddedunidsudulaniianunsaanusunanislddeniialdainiay 20-40

q

Wosidus (Land Development Department, 2006)

Table 4 The effect of using organic fertilizers combined with chemical fertilizers on the yield of

Arabica coffee.

Coffee Cherry (kg/rai)

Cow manure rate Fertilizer rate (g N-P,05-K,O/plant)
(kg/plant)
0 100% of RDF 75% of RDF 50% of RDF Mean (S)
0 316.33 b A 442.27 c A 588.67 a A 43151 b A 444.65
1.25 498.84 ab A 75220 b A 719.47 a A 744.04 a2 A 678.64
2.5 591.07 ab B 1,067.91 a A 539.07aB 77487 a B 743.23
5 571.83 ab B 1,130.60 a A 703.02a8B 596.71 ab B 750.54
10 65373 a B 1,118.53a A 838.23a B 584.53 ab B 798.76
Mean (M) 526.32 902.30 677.69 626.33 683.16
F-Test Fertilizer (M) = **, Cow dung (S) = **, (M) x (S) = *
CV (%) (M) = 21.1,(S) = 23.9

o

NG : = wANANaNUBE19lN AN “’zuy

o w

* upnensiuegNldud Ay eana
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4. wamammumuﬂwgmam%

IINMTAATIEHANDULNUNIAATEFAIERTINNTIAN5UeTunTswTBee 9 wudr msldde

= ' s a

dunIdiilevagngingnst 1.25 Alansusenu Inanauununasegataniaign laeda VCR

U q

@ N 6 o

Wiy 6.94 widlafinnsantisflsgndnlasuainnisdanisde azmuin msldledunsdsns 5 Alansu

Y

sosu sauiulewad 100 Wesiduduesdnsuugi (§rs1 220-92-45 n. N-P,0-K,0 siosiu) Tinarils

avidgaiian dAwvinAy 19,846.26 vwisisls uaziiAn VCR winfu 2.79 sesasnie msliledunidsns
2.5 Alansusiesiu Sauiulewnil 100 Wesidudvesdnsuuzil (8031 220-92-45 n. N-P,05-K,0 siasiu)
Toinanilsgns wiriu 19,464.04 unsiels wagdiA1 VCR v 3.14 F9INTIATIEHHANBULNUNIS
WTHEAENS MnAT VCR 11NN 2 azdinnuAuesanisamu (Table 5)

Table 5 Economic returns from various fertilizer management methods.

Method Product Increased Product Fertilizer profit VCR
(kg/rai)  productivity value cost (baht/rai)
(baht/rai) (baht/rai)

1. 0+0 63.266 -

2.0+1.25 99.768 36.50 6,935.38 1,000.00 5,935.38 6.94
3.0+2.5 118.214 54.95 10,440.12 2,000.00 8,440.12 522
4. 0+5 114.366 51.10 9,709.00 4,000.00 5,709.00 243
5.0+10.0 130.746 67.48 12,821.20 8,000.00 4,821.20 1.60
6. 220-92-45+0 88.454 25.19 4,785.72 7,096.00 2,310.28 0.67
7.220-92-45+1.25 150.44 87.17 16,563.06 8,096.00 8,467.06 2.05
8. 220-92-45+2.5 213.582 150.32 28,560.04 9,096.00 19,464.04 3.14
9. 220-92-45+5.0 226.12 162.85 30,942.26 11,096.00 19,846.26 2.79
10. 220-92-45+10.0 223.706 160.44 30,483.60 15,096.00 15,387.60 2.02
11. 165-69-34+0 117.734 54.47 10,348.92 5,322.00 5,026.92 1.94
12. 165-69-34+1.25 143.894 80.63 15,319.32 6,322.00 8,997.32 242
13. 165-69-34+2.5 107.814 44.55 8,464.12 7,322.00 1,142.12 1.16
14. 165-69-34+5.0 140.604 77.34 14,694.22 9,322.00 5,372.22 1.58
15. 165-69-34+10.0 167.646 104.38 19,832.20 13,322.00 6,510.20 1.49
16. 110-46-23+0 86.302 23.04 4,376.84 3,548.00 828.84 1.23
17. 110-46-23+1.25 148.808 85.54 16,252.98 4,548.00 11,704.98 3.57
18. 110-46-23+2.5 154.974 91.71 17,424.52 5,548.00 11,876.52 3.14
19. 110-46-23+5.0 119.342 56.08 10,654.44 7,548.00 3,106.44 1.41
20. 110-46-23+10.0 116.906 53.64 10,191.60 11,548.00 1,356.40 0.88

Ue 46-0-0 51A1 nN. 8z 11.37 UM, Y8 18-46-0 591A1 nN. Az 27.65 UM, U 0-0-60 51A1 NN. Ay

26.80 UM, yat1 Nn. ag 30 V), 1A ELaan1 nn. 8 190 Um
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AUl 300 way 400 wa duwnlunlidrnunasonlaniutesniensndu Ao 14.5 wag 13.8 N VuzNng
Linasiasuil 250 wag 300 wa I mitndenaazynuIniign fie 47.4 way 48.2 N3y

AdAey: azyn NMsling

ABSTRACT

The Fruit setting of organic sapodilla product aimed to increase the production
efficiency and quality of sapodilla products for value creation. It was conducted in the sapodilla.
Famer’s plot in Thatong Subdistrict, Sawankaloke District Sukhothai Province. Between October
2022 to September 2024. Plan an experiment like Randomize Complete Block Design (RCBD)
consisting of 6 methods 4 replication. Rate of impact on trees 200 250 300 350 400 and No
effect amount control (METHOD OF COMPARISON). The results of an experiment be found out
There is no statistical difference in productivity per tree, with a productivity per tree ranging
from 12.7 to 21.9 kilograms per tree. The fruit setting is 250 give maximum yield weight per tree
of 21.9 kilograms. The amount affects the weight of kilogram be found out There is a significant
statistical difference. A fruit setting the 400 fruits rate the number of fruits has an effect on
kilogram the largest number of effects on the weight of kilogram is 13.8 fruit. Weight per effect
It was found that there was a statistical difference by a margin of 250 and 300 fruit. The
maximum weight per effect is 47.40 and 48.23 grams. respectively. Fruit width It was found that
there was no statistical difference with an effect width between 3.83 to 4.05 centimeters.in the
rate of 300 fruit. The maximum effect width is 4.05 centimeters. Effect Length It was found that
there was no statistical difference with an effect length between 4.88 to 5.15 centimeters. With
a rate of 300 effect on the tree the maximum effect length is 5.15 centimeters. The Sweetness
percentage there was found to a statistical difference with the fruits rate of 250 have the least
sweetness. 20.08 brix while the fruit rate 300 fruits has the highest value 21.28 Brix. The different
rates of fruit retention resulted in larger fruit size than those without controlling the number of
fruits, which will be a guideline for product quality fruit to produce fruit of the size that meets
consumer demand and meets export standards and will increase income for farmers product
fruit in the future. The retention of 300 and 400 fruits per tree tends to produce fewer fruits per
kilogram than other rates, at 14.5 and 13.8 fruits per kilogram. The retention of 250 and 300
fruits per tree gave the highest weight of fruit at 47.4 and 48.2 grams per fruit
Keywords: sapodilla (lamud), fruit setting
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Table 1 Number of flower Number of fruits as the difference fruit retention rate on sapodilla.

2022

Fruit rate Number of flower (Flower) Number of fruits(Fruit)

200 fruit/tree 562.0 e 239.0 e
250 fruit/tree 1,016.0 d 382.0d
300 fruit/tree 967.3 d 349.3 d
350 fruit/tree 1,875.0 b 590.0 a
400 fruit/tree 2,025.0 a 548.3 b
No retention fruit 1,531.0 ¢ 491.0 c

F-test *% *%

CV. (%) 34 5.4

Means followed by a common letter are not significantly different at the 5% level by DMRT.
* = significant at 1% level

NansNnaesd 2566 wuin tninnarasseduldfinuuandieiuneadn Tneinandnade
9581319 5.4 f9 9.0 nn/Fu vausTisurunasieAlaniumudt faruuansisiunsadalaonislinad
200 wa/fu Siduruna/nn. desfian 21.6 wa sesaaAen1sinadl 300 wa T9uauna/nn. 22.4 wa
wandneun1siinad 250 350 waznislamueusiuiunaiifiduauna/nn il 23.5 25.6 uay 24.9 ua

o

auasu dmsuiminuannuin dauuanaisiunisaifegraiidedrdglaediminaaaefu

40.4 @1 52.6 nu/ma Ben15liuad 250 wa Tourealugiige Ao Suwnuawinfy 52.6 nfu waneng
funslinail 200 400 wa waznslaimuaudiuunad T wnuawinfy 43.2 404 uar 42.5 nfw/ka
puadiu ludauvesauniiwanuin fanuuandafunaifegsidoddyds Tnedanuniiwa
wibiaus 3.80 F 4.16 w1, msliuadl 250 wa Sarunismauniianwindu 4.16 wu. wansatunsly
WAl 200 300 350 400 wagmslimuANTIUHATIANUNTHAWINTU 3.98 4.06 4.03 387 uay 3.80 T,
auadsu aariinnuenainuindulvluismafertufiedauwansisiumeaife s dtedfey
Tnonsliuadng 300 wa fimnugnnauniigauwindu 5.03 au. wansisiunislinadns 200 400 uay
nslimuaudiuuna Afianuenisaiidu 4.84 4.77 uay 4.86 v, amady dvuedfidudiany
vuAnuirdinnuuensnafunisada Taensiine 250 wa/du danumnuliesdign fie 18.2 u3nd

Yuz?insLiNadns1 200 wag 400 wa/fu dAAUNIUNINTIZA 20.8 waz 21.0 U3nG (Table 2)
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Table 2 Effect of fruit setting on Fruit weight Number of Fruit Weight Wide of fruit, Long of
fruit and Sweetness of Sapodilla.in 2023

Fruit No.of Fruit / Weigh of  Wide of Long of  Sweetness.
Fruit rate weight/plant Kilogram Fruit Fruit fruit (brixs)
(kg.) (fruits) () (cm.) (cm.)
200 fruit/tree 6.5d 216 a 43.2c 3.98b 4.84b 20.8 ab
250 fruit/tree 9.0a 235¢ 52.6a 4.16 a 4.92ab 18.2¢c
300 fruit/tree 54e 22.4 ab 46.8b 4.06b 5.04a 20.5b
350 fruit/tree 75c 25.6d 46.5b 4.03b 4.89 ab 20.6 b
400 fruit/tree 6.7d 23.1 bc 40.4 e 387c 477b 21.0a
No retention fruit 79b 249d 425d 3.80c 4.86b 20.6 b
F-test *x *x *x *x * *x
CV (%) 33 3.0 0.9 1.6 2.0 1.1

Means followed by a common letter are not significantly different at the 5% level by DMRT.

* = significant at 5%  ** = significant at 1% level

Nan1sNAansl 2567 ﬁmﬁfﬂmawémhjﬁmmLLmﬂﬁiNﬁ’uwwaaaimJﬁmamﬁmLa?ﬂlaa@:izij
12.7 89 21.9 nn./fu variisuiuraseilansy wu danuuenseiumsadn Tnonslinasns 400
wa fd1wauna/nn. Uooiian 13.8 na/nn.ariinnslinadng 350 fdurunanindign 16.5 wa
dwsuivinuanuin Sruuensnsiumsedalnenislinasns 250 wag 300 na/du Simdnuaun
flam 47.4 uay 48.2 n¥u/ua unnsafunsldmuausarmaiftmidnuadesiian fe 41.8 nfu/wa
Tuduwesnuniima nuilidanuusnsneiunsadilagaadennuniiwanaus 3.83 1 4.05
g, Gan1s1inadng 300 wa/du Sanuniesainnian 4.05 wu. vagiinnusrmafnuitlldan
wansnstunsadflnefinueinandsnus 4.88 81 5.15 w3, Fan13likasnst 300 wa fiAAue
wauINfian 5.15 gu. duefidudanumnunuirdauuendisiunmeadalas nisliuasng 250
wa/fu fienavutiesdign 20.1 vind vuefinislinadnsn 300 na/du uaznshinuauduunad

mmmmmﬂﬁqm 21.3 way 21.2 UsN% (Table 3)
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Table 3 Effect of fruit setting on Fruit weight Number of Fruit Weight Wide of fruit, Long of
fruit and Sweetness of Sapodilla.in. 2024

Fruit No.of Fruit /  Weigh of  Wide of Long of  Sweetness
Fruit rate weight/plant Kilogram Fruit fruit fruit
(kg.) (fruits) (g) (ecm.) (ecm.) (brixs)
200 fruit/tree 17.0 a 16.0 bc 44.1 b 393 a 5.05a 20.4 bc
250 fruit/tree 219 a 16.0 bc 47.4 a 398 a 490 a 20.1 ¢
300 fruit/tree 12.7 a 14.5 ab 48.2 a 4.05a 5.15a 213 a
350 fruit/tree 173 a 16.5 ¢ 42.9 bc 383 a 4.88 a 20.9 ab
400 fruit/tree 15.4 a 138 a 42.8 bc 393 a 5.05a 20.6 abc
No retention fruit 174 a 14.3 ab 418 c 383 a 5.05a 212 a
F-test ns * ** ns ns *
CV (%) 42.5 8.1 2.7 10.8 8.8 2.4

Means followed by a common letter are not significantly different at the 5% level by DMRT.

ns = no significant * = significant at 5% level ** = significant at 1% level
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ABSTRACT

The objective of this experiment is to effects of paclobutrazol on the growth of cassava
(Rayong 86-13) under tissue culture for seedling preparation, as well as the growth after
transplantation to the greenhouse at the Rayong Field Crops Research Center. This experiment
was designed as a CRD with 4 replications. The experimental factors were 5 levels of
paclobutrazol (PBZ) concentrations: 0, 4, 8, 12, and 16 ppm. It was found that when cassava
seedlings were grown in medium supplemented with paclobutrazol (PBZ) for 14 days and then
grown in normal root induction medium. The average percentage of seedling survival at 7 days
after transplantation at paclobutrazol (PBZ) concentrations of 0, 4, 8, 12, and 16 ppm were 100,
94, 92, 86, and 83 percent, respectively, but there was not significantly difference. When the
height was 56 days of transplantation, the method that not previously treated with PBZ had the
highest height, which was 3.98 centimeters, and when transplanted into a greenhouse from 14-
56 days after transplanting. The PBZ concentrations of 4 and 8 ppm gave the highest height
growth, with the heights at 56 days after transplanting being 8.98 and 8.89 cm, respectively.
At 90 days, the samples were weighed fresh and dry (tree and root parts). It was found that all
treatments were not significantly different. Therefore, adding paclobutrazol at a concentration
of 4 ppm to the root induction medium for 14 days before transplanting into the normal root
induction medium will enhance the growth of seedlings in the greenhouse

Keywords: Tissue culture, Cassava, Paclobutrazol
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(Table 1) F3donndesiu Souza et al. (2023) vns8aergnisiiusnyidenugnssududlznds
Tuanndasaeiluian 120 Tu $1uru 5 areiug lnenisld @15 PBZ 91 0.2 ppm Lanadiign
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Table 1 Percentage of survival 7 days after transplantation and height of cassava (centimeters:
cm) after transplanting from tissue culture into the greenhouse in the paclobutrazol (PBZ)

medium at various concentrations for 56 days after transplanting.

Concentration Percentage of survival 7 days after Height at 56 days after
PBZ (ppm) transplantation transplanting

(%) (cm)

0 100 3.98 a

4 94 298 b

8 92 2.18 ¢

12 86 1.65d

16 83 1.48 d
F-test ns *
CV. (%) 14.6 9.1

In a column, means followed by a common letter are not significantly different at the 5%

level by Duncan's new Multiple Range Test (DMRT) (P<0.05)
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Figurel Characteristics of cassava (plants and roots) for 28 days in root induction medium after
transplantation from 14 days in paclobutrazol-containing medium; 0 ppm (left) 4 ppm, 8 ppm,

12 ppm and 16 ppm (right)
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A a &g YY) I ' v o o
AINganas uslileszezaiududu 60 uar 90 Fundsugn alidwarorugevesiudend
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Table 2 Height of cassava plants (centimeters) previously grown in media containing various
concentrations of paclobutrazol (PBZ) after transplanting cassava plants from tissue

culture into greenhouses for 14 28 42 and 56 days after planting (DAP)

Height after transplanting (centimeters)

PBZ concentration 14 DAP 28 DAP 42 DAP 56 DAP
(ppm)

0 432 a 521b 6.34 c 6.93 d

il 4.22 a 6.13 a 8.31a 8.98 a

8 4.14 a 6.09 a 8.26 a 8.89 ab

12 341b 533 b 781 b 8.59 bc

16 3.06 c 5.46 b 776 b 8.28 ¢

F-test * * * *
C.V. (%) 16.0 15.3 13.7 14.1

In a column, means followed by a common letter are not significantly different at the 5%

level by Duncan's new Multiple Range Test (DMRT) (P<0.05)

Table 3 Fresh weight and dry weight (grams) of cassava plants previously grown in media
containing various concentrations of paclobutrazol (PBZ) after transplanting cassava plants from

tissue culture into greenhouses for 90 days after transplanting

Fresh weight (grams) Dried weight (grams)

PBZ concentration (ppm) Plant Root Whole Plant Root Whole
plant plant

0 1.79 1.11 2.90 0.29 0.20 0.49

4 2.71 1.91 4.62 0.44 0.25 0.69

8 2.16 1.46 3.62 0.34 0.18 0.52

12 191 0.97 2.88 0.28 0.17 0.45

16 2.25 1.33 3.58 034 0.25 0.59

F-test ns ns ns ns ns ns
C.V. (%) 30.4 34.7 30.2 31.3 363 33.0

In a column, means followed by a common letter are not significantly different at the 5%

level by Duncan's new Multiple Range Test (DMRT) (P<0.05)
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ABSTRACT

The growth and yield of cotton are influenced by several factors, including variety,
environmental conditions, and management practices such as soil, water, fertilizer, weed, and
pest control. Plant spacing, or plant population, is another critical factor that directly affects
yield. This study aimed to determine the optimal planting spacing for the cotton elite line
V1/TF86-8-B-B-B-47B to achieve high yield and good fiber quality. The field experiment was
conducted at the Nakhon Sawan Field Crops Research Center from June to December 2023 and
was arranged in a randomized complete block design (RCBD) with five replications. The
treatments consisted of four planting spacings: 1) 1.00 x 0.50 meters, 2) 1.25 x 0.50 meters,
3) 1.50 x 0.50 meters, and 4) 1.75 x 0.50 meters. The results showed no statistically significant
differences among the treatments in terms of plant height, number of sympodial branches, and
number of fruiting branches per plant. However, seed cotton yield was highest at the closest
spacing of 1.00 x 0.50 meters, with an average yield of 695 kilograms per rai, followed by 1.25
x 0.50 meters, which yielded 628 kilograms per rai. Fiber quality was found to be similar across
all spacing treatments. Therefore, the optimal planting spacing for the cotton elite line V1/TF86-
8-B-B-B-47B is 1.00 x 0.50 meters, equivalent to a plant population of 3,200 plants per rai.

Keywords: elite lines cotton, plant spacing, rate population
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Table 1 Soil properties before planting in 2023.

Parameters 0-20 cm. depth
Soil pH (1:1) 6.89
Organic matter (%) 1.93
Available phosphorus (mg/kg) 8.00
Exchangeable potassium (mg/kg) 60.0
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Table 2 Plant Height, number of vegetative branches/plant, number of fruit branches/plant,

cotton boll/plant, boll weight and yield of cotton V1/TF86-8-B-B-B-47B elite line in 2023.

Plant spacing Plant Height (cm) Number Number of Cotton Boll Yield
of fruiting vegetative Boll/plant weight (kg/rai)

branches branches (9
/plant /plant
30 days 60 days Harvesting
days
1.00 x0.50 m. (3,200 plants/rai) 28 107 132 19 3 38 c 6.38 a 695 a
1.25 x 0.50 m. (2,560 plants/rai) 27 110 135 19 [ 47 b 6.00 b 628 b
1.50 x 0.50 m. (2,133 plants/rai) 26 109 135 20 3 54 a 6.29 ab 556 ¢
1.75 x0.50 m. (1,828 plants/rai) 26 107 139 20 4 53 a 6.05 ab 518 ¢
F-test ns ns ns ns ns * * *
CV (%) 5.17 3.74 4.78 6.28 17.50 10.32 4.11 6.48

Mean followed by the same letter within a column are not significantly different at 5% level
of probability using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of
probability, ns: Not significant

Table 3 Average of Ginning out turn percentage and fiber quality of cotton in 2023.

Plant spacing Ginning out turn Fiber Fiber Uniformity Micronaire
(%) length  strength (%)
(inches)  (g/tex)
1.00 x0.50 m. (3,200 plants/rai) 232 1.20 17.8 71 2.55
1.25 x 0.50 m. (2,560 plants/rai) 23.2 1.17 20.2 7 2.50
1.50 x 0.50 m. (2,133 plants/rai) 23.4 1.17 19.2 7 2.63
1.75 x0.50 m. (1,828 plants/rai) 23.0 1.17 18.6 74 2.53
100 - 40
20 - 35 >
7 ® i
£ 7 3
= 4 -5
£ s L 20 g,
8 40 15 ©
8 2 ~
10 ‘ ‘ rS
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Figure 1 Daily rainfall and air temperature (°C) at Takfa Meteorological station during crop

production in 2023.
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T7UU 50 AU A1875 9-point hedonic scale Lagnaanudnwuzilodudalaaldiniositnsizv
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Woduld WU Han1sadauanuyznIsUsEamauNavesilaindaananudanaii dud Uz vas
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Wiaustnane 5 via Jenadslnamesniundsand wazudane 5 slaliunnasegreafidedfynieada
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(P<0.05) funilsanalu 5 dnwae 1ud § nausa savnd Weduda wazmuveulnesau e 6
Snway lurnziinanismadeudnuasdeduia wut wilandiidnnuuds uazanunieaiaBagaan
wazuanansegaditud1fydanieadn fundlaansudzndndiousinas 5 vinvesrinnnuuds
(P<0.01) fafuutisnantudzndaitovslnanomn ansatuildnaununisanalunansos
Miilandaanldifoun 100%
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AdnAny: Mitataan; ulslandudlenduneuilan; dudendaievslnmaeiuginmin

ABSTRACT
Edible cassava can be processed into flour, which is a gluten-free flour and can be used
to replace wheat flour in various bakery products. The purpose of this research was to study
the effects of using 100% edible cassava flour of 5 elite lines/variety including OMRE62-04-20,
OMRE62-04-28, OMRE62-04-54, OMRE62-09-01 elite lines and Hanatee variety compared with

100% wheat flour in vanilla waffle products. The sensory test by using the 9-point hedonic scale
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of 50 panelists and texture analysis by using texture analyzer. The results found that the sensory
test score of vanilla waffle from 5 types of edible cassava flour showed similar values to wheat
flour. In addition, all of edible cassava flour was not significantly different with wheat flour in 5
characteristics including color, odor, taste, texture and overall acceptability out of all 6
characteristics (P<0.05). While, the results of the texture analysis showed that wheat flour had
the highest hardness, gumminess values and was significantly different with the 5 types of edible
cassava flour in hardness values (P<0.01). Therefore, all of edible cassava flour can be used to
substitute 100% of wheat flour in vanilla waffle product.

Keywords: vanilla waffle; edible cassava flour; elite edible cassava variety

A

uilsanasiudiuzmndaiieusing (edible cassava flour) lfunanmsuussUshansiudusvda
\ouilan (edible cassava) Fatdusiud1ugndarianinu (sweet cassava) fiuTunalasnlude
Tngudanandudvzndadiannimniems lasanzivsiuaisivlanngs wavildmveninle
psuavesiusznause 9 Indidsaduiifeanian (Kumchoo et al,, 2025) saustauilenan
sfudrvdaduudsililusiungnu (sluten free) FainanTusiulnasziu uazlusiunguniulu
waand ileovanwanduii wazwanbidriuasiindulusfiungunu (Luangsakul and Nualkaekul,
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udsadlunisvimdedusiiuineisiamig 9 LU Wig (Meekoh et al, 2003) w@n (Petchmak et al.,

s

2003) W91 (Hanpanit et al, 2005) kAsnLNDS (Wuttanaworakit et al,, 2024) TdlatdniAn
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nsiuaafueiiiaItaan
nnsdnwmdadueinnifiandaaiildudlandudvsndaiiouslnaimun 100%
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Table 1 Vanilla waffle product recipes by using 100% of edible cassava flours compared with

100% of wheat flour

Ingredients Recipe 1 Recipe 2 Recipe 3 Recipe 4 Recipe 5 Recipe 6

1. OMRE62-04-20 flours (g) 900 - - - - -
2. OMRE62-04-28 flours (g) - 900 - - - -
3. OMRE62-04-54 flours (g) - - 900 - - -
4. OMRE62-09-01 flours (g) - - - 900 - -
5. Hanatee flours (g) - - - - 900 -
6. All-purpose flour (g) - - - - - 780
7. Cake flour (g) - - - - - 120
8. Melted salted butter (g) 180 180 180 180 180 180
9. Granulated sugar (g) 660 660 660 660 660 660
10. Egg size M (egg) 9 9 9 9 9 9
11. Vanilla flavor (teaspoon) 3 3 3 3 3 3
12. Condensed milk (g) 300 300 300 300 300 300
13. Baking powder

(teaspoon) 3 3 3 3 3 3
14. Rice bran oil (g) 105 105 105 105 105 105
15. Water (g) 375 375 375 375 375 375

n13UsEiuNsERNTUNU ST MU

nagouUMIsaNTUNIUsTa Al udnvarUsIng & ndu sad Hoduda wagauYeu
Tasaw voniflaniaariivihanutslasudevdniouilan 5 aneug/iug 1Wisuifisuiy
Milandaariivhainutlsand Tagldgmaaeuiliniunsiindudnou 50 au viinsdundnsiasiua
Trazuuunssensulngli3s 9-points hedonic scale Mananuweu 9 sz (1= lsiveumniign 2 =
ldwouun 3 = lgouuiunais 4 = liveudntiess = e 6 = yaulanteos 7 = YoulIuna 8 =
YOULN LAY 9 = YoUINTIEn)
nndeudneuziiaduia

vhwdnfaushviilandaaiannutslansudwendaiiouslan 5 aeiud/ug uazuls
ardumaseudnvaziidoduda 1¥ud anuuds (hardness) nsBafnvesensfuingdu 4
(adhesiveness) n1sAufIvosvULLioaNksINA (springiness) nsineffuveddassadiailenms
(cohesiveness) LagAUATEIRATA (gumminess) Tneldipdasiinsnzsiieduida (Texture analyzer)
@90 Stable Micro Systems u TA. XT PlusC Ingld¥amsenszuanuuaidukiiugudnans 100 mm
(P/100) u39n@ 50 g AIFTIUNISAA 5 mm/s SzeznaaInRIvesmilaniiaan 75% vinsvedeu

17U 50 Fumswtanar 1 ¥ia
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Pzaupnudeiiudesay 95 lneldlusunsudnsagunsad IRRISTAT version 3/93

NANISNAABILAZ IR
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A19WUTN1INUT OMRE62-04-20 OMRE62-04-28 OMRE62-04-54 OMRE62-09-01 hagWuguiIu¥
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(P<0.05) (Table 2) Faanuanisnaasaziiiuliiimaaeudulinzuuunuseunmsinvowdngios
Ndlandaarnnudsadiiniign udiilefia1sanain Table 2 agifiuliinnisldutaadlisiang

s

wansinsiunisldulanananeiug OMRE62-04-54 Tuyn 9 s detiulunisnaaesil wlalananeiug

q

OMRE62-04-54 ansnsanawnuutiandlundadusinniianaanldanan
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Figure 1 Vanilla waffle products from 5 types of edible cassava flour (a) OMRE62-04-20 elite line
(b) OMRE62-04-28 elite line (c) OMRE62-04-54 elite line (d) OMRE62-09-01 elite line (e) Hanatee

variety and (f) wheat flour

Table 2 Sensory acceptance scores of vanilla waffle using 5 types edible cassava flour and

wheat flour

Type of flour  Appearance Color Odor Taste Texture Overall
acceptability

OMRE62-04-20 7.68+1.49°¢ 7.58+1.54 7.62+1.48 7.66+1.45 7.66+£1.42 7.76+1.38
OMRE62-04-28 7.70+1.450¢ 7.74+1.43 7.68+1.50 7.68+1.39 7.76+1.35 7.84+1.31
OMRE62-04-54 7.94+1.13% 7.88+1.12 7.82+1.16 7.66+1.26 7.74+1.21 7.92+1.16
OMRE62-09-01 7.58+1.31¢ 7.62+1.35 7.48+1.36 7.56+1.30 7.56+1.28 7.72+1.28
Hanatee 7.76+1.19°¢ 7.64+1.43 7.76+1.25 7.56+1.31 7.58+1.21 7.80+1.25
Wheat 8.08+0.992 7.88+1.24 7.82+1.12 7.84+1.13 7.82+1.16 7.86+1.21
F-test x> ns ns ns ns ns
CV. (%) 9.50 10.00 10.10 9.50 9.80 9.70
Mean 7.80 7.70 7.70 7.70 7.70 7.80

Within a column, means followed by the same letters are not significant by DMRT (P<0.05)
ns; not significant, **; significant different at 99%
NANNSYAADUAN WY LLAUNEYRINANA U9 AaIHaaT 911U 50 Fregnesawdanans 1
viln Ineldnseatndnuaziiaduda nuin 1niiandaaranudeandiiaedeainunds (hardness)
' ~ a = . = a N o o o A
wazA1AUWTeIAAda (gumminess) gean luruenviiandaaianudanandudlenduie

uslnaaneiug OMRE62-04-20 SiANL@REN15AUAITEULNLDDBNWIINA (springiness) AMNIIINIEAIAY

v
1% =

v8alaseai1uilonImis (cohesiveness) gegn wagiiandaaanulalandudendaneuilan

'
o N

Wuginiifidnadensafavesemsiuingdu 4 Gdhesiveness) dadianduau uazAnisinizdaiu

q

194lA59a31911901M13 (cohesiveness) g4gn

q

LWIDATILURANITNARDINEDA WU ANANLTIUDIHiaTaa1anLdsaalining

o

wanengeg1alidedAgdanadaduudalandudivsnduiouslnans 5 areiug/iug (P<0.01)

]

F1MTUAINITAUAIVEIIULILDBNLIINATRNIHAI Taa19 LU saAunnsased sl dudAgy 8ang

v v

adrfuudeaananeiiug OMRE62-04-28 uay OMRE62-04-54 (P<0.01) A1n1simeziiiuvesdlasaing

o s

WWe1ursveswiiiaintaatanuteandunnaisessitvdify Bansadanuidenaniaignug

a

OMRE62-04-20 OMRE62-04-28 kagiiusiiund (P<0.01) warAraunienfindnvaainviiainfiaan

2

Nnudsandunnsinsoeeditdeddnydonsainfuutiolanianeiiug OMRE62-04-28 uay OMRE62-04-54

o A

(P<0.01) luvauziAnaienisdafinvasemisiuingdu q vesnidandaaiainuleadliduansg

o w a

pgsitpdAgnsadAnuLlanandud vz naanouilnavianun (P<0.05) (Table 3)
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Table 3 Textural parameter values of vanilla waffle using 5 types edible cassava flour and wheat

flour
Adhesiveness
Type of flour Hardness (g) Springiness ~ Cohesiveness Gumminess
(g.sec)
OMRE62-04-20 24901.78+12542.93° -45.52+87.79 0.46+0.12° 0.47+0.10° 12088.38+7589.782
OMRE62-04-28 22274.07+11212.30° -31.29+79.24 0.35+0.13¢ 0.37+0.10¢ 7812.59+3822.35¢
OMRE62-04-54 23388.37+12836.21° -16.13+31.62 0.37+0.12¢ 0.39+0.09°¢ 9096.24+5568.70°
OMRE62-09-01 24161.68+11431.91° -23.17+£90.22 0.39+0.13°¢ 0.42+0.12° 10971.07+7282.9720
Hanatee 23612.05+10232.99° -17.84+33.07 0.44+0.13° 0.47+0.13? 11069.85+5490.16%
Wheat 31052.14+13884.882 -30.58+94.59 0.44+0.132° 0.43+0.09° 13088.57+7184.822
F-test *x ns o *x *x
CV. (%) 29.80 274.50 32.20 26.20 47.30
Mean 24898.35 -27.42 0.41 0.43 10687.78

Within a column, means followed by the same letters are not significant by DMRT (P<0.05)

ns; not significant, **; significant different at 99%

NFIeNUNIINsinisiudaandudvenaunlimaunuudaandlunisviwdndud
winedudacig 9 ludadiusng 9 19U Kumchoo et al. (2025) AinwiAnumsnzauvodulanans
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OMRE62-04-20 OMRE62-04-28 Uag OMRE62-04-54 @rsnsninunldnaunuudsandeiunuszasale
$o8ar 100 32u7s Wuttanaworakit et al. (2024) Anwinaveanisléuisnarafugiiuid

Tunisnaunundeadlundndamuasnnes twuSua 0, 20, 40, 60, 80 way 100% NUIWASALABDSIN
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ABSTRACT

The objective of this experiment was to evaluate the elite line hybrid maize varieties
under high-yielding paddy field conditions suitable for the planting season. The study was
conducted in Ubon Ratchathani and Si Sa Ket provinces. The experimental design used was a
Randomized Complete Block Design (RCBD) with four replications, including six hybrid maize
varieties: NSX152067, NSX152097, NSX202002, NSX172017, Pac789, and DOA Nakhon Sawan 5.
Combined analysis of variance for the six hybrid maize varieties across the four environments
found that no statistically significant differences among varieties and environment and no
interaction between varieties and environment. The variability of yield is a result of the influence
of varieties (genotype). The comparing the mean yields across the four environments, Pac789
showed the highest yield, showing a statistically significant difference compared to the other
five varieties/lines. However, there were no significant differences among the varieties/lines.
Pac789 consistently produced high yields across all environments, while DOA Nakhon Sawan 5
and the elite line NSX152067 showed a trend to high yield performance. Therefore, these three
varieties are recommended for dry season varieties in paddy fields in Ubon Ratchathani and
Si Sa Ket provinces.

Keywords: maize hybrid; evaluation; paddy field
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Table 1 Yield and agronomic characteristics of field maize hybrids tested at Mueang District,

Ubon Ratchathani Province in dry season, 2024.

Day to 50% Height Lodging Shelling Moisture Grain Relative to check
(days) (cm.) (%) (%) Yield (%)
Variety
Anthesis Silking  Plant  Ear Root Stalk (kg/rai) NS5
NSX 152067 56 59 219 113 - - 74.43 32.25 1,131 94
NSX 152097 57 60 219 120 - - 67.00 32.18 1,055 88
NSX 172017 53 57 221 117 - - 70.50 31.93 1,193 99
NSX 202002 54 58 220 115 - - 79.00 32.38 1,195 99
Pac 789 53 57 212 110 - - 82.40 30.63 1,464 122
NS5 52 55 217 114 - - 80.05 29.40 1,202 100
Mean 54 58 218 115 - - 75.56 31.46 1,207 100
CV (%) 234 2.40 571 7.87 - - 9.85 10.28 12.57 -
LSD (0.05) 1.9 2.1 ns ns - - ns ns 229 -

Table 2 Yield and agronomic characteristics of field maize hybrids tested at Sawang wirawong

District, Ubon Ratchathani Province in dry season, 2024.

Day to 50% Height Lodging Shelling Moisture  Grain Relative to check
(days) (cm.) (%) (%) Yield (%)
Variety
Anthesis Silking  Plant  Ear Root Stalk (kg/rai) NS5
NSX 152067 49 53 224 112 0.0 0.0 69.23 2293 1,101 92
NSX 152097 49 53 232 113 0.7 1.0 60.90 22.38 1,044 87
NSX 172017 49 53 237 124 0.0 0.0 63.18 23.35 1,026 86
NSX 202002 a7 52 234 114 0.0 0.0 76.43 20.50 1,197 100
Pac 789 48 52 234 117 0.2 0.0 75.35 24.53 1,586 133
NS5 48 52 231 113 0.2 0.5 66.43 21.03 1,193 100
Mean 48 53 232 115 0.20 0.2 68.59 22.45 1,191 100
CV (%) 237 1.81 8.41 8.36 233.58 293.33 8.88 3.39 19.19 -
LSD (0.05) ns ns ns ns ns ns 9.18 1.15 345 -
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Table 3 Yield and agronomic characteristics of field maize hybrids tested at Det Udom District,

Ubon Ratchathani Province in dry season, 2024.

Day to 50% Height Lodging Shelling Moisture Grain Relative to check
(days) (cm.) (%) (%) (%) Yield (%)
Variety

Anthesis Silking Plant  Ear Root  Stalk (kg/rai) NS5

NSX 152067 53 57 228 134 0.0 2.2 67.36 29.93 1,147 91
NSX 152097 56 59 250 152 4.0 15.4 69.23 29.18 1,285 102
NSX 172017 54 57 220 125 1.4 5.4 70.09 28.73 1,277 101
NSX 202002 51 53 237 135 0.7 2.7 72.20 28.93 1,235 98
Pac 789 52 54 228 123 1.1 9.2 79.58 30.65 1,455 116
NS5 49 52 228 134 55 5.0 70.83 27.40 1,259 100
Mean 52 55 232 134 2.13 6.6 71.55 29.13 1,276 101

CV (%) 1.99 1.77 493 7.25 125.22 124.60 5.11 3.09 16.95 -

LSD (0.05) 1.6 1.5 17.2 14.6 ns ns 551 1.96 ns -

Table 4 Yield and agronomic characteristics of field maize hybrids tested at Sirattana District,

Si Sa Ket Province in dry season, 2024.

Day to 50% Height Lodging Shelling Moisture Grain Relative to check
(days) (cm.) (%) (%) (%) Yield (%)
Variety
Anthesis Silking Plant  Ear Root  Stalk (kg/rai) NS5
NSX 152067 57 59 241 142 4.8 2.2 73.18 29.08 1,676 97
NSX 152097 59 61 249 135 1.5 26. 77.30 29.40 1,571 91
6
NSX 172017 59 61 247 125 1.7 5.0 74.00 30.80 1,691 97
NSX 202002 57 59 239 116 1.2 0.2 80.85 28.48 1,610 93
Pac 789 59 61 245 119 0.5 0.2 85.98 30.61 1,984 114
NS5 53 56 244 146 0.7 1.0 78.10 28.08 1,735 100
Mean 57 59 244 130 1.73 59 78.23 29.41 1,711 99
CV (%) 1.06 0.69 3.16 21.45 166.90 99. 1.60 2.59 8.17 -
19
LSD (0.05) 0.9 0.6 ns ns ns 8.8 1.89 1.15 211 -
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Table 5 Mean grain yield 15% (kg/rai) field maize hybrids across 4 locations , Ubon

Ratchathani and Sri Sa Ket Province in dry season, 2024.

Variety Grain Yield (kg/rai)

uB1 UB2 uB3 SSK mean
Pac 789 1,464 1,586 1,671 1,984 1,676 a
NSX 152067 1,131 1,101 1,147 1,676 1,264 b
NSX 202002 1,195 1,197 1,235 1,610 1,238 b
NSX 172017 1,193 1,026 1,277 1,691 1,296 b
NSX 152097 1,055 1,044 1,284 1,571 1,309 b
NS5 1,201 1,193 1,258 1,734 1,348 b
mean 1,206 1,191 1,312 1,711

In a column, means followed by a common letter are not significantly different at 5% level by
DMRT
Note : UB1 = Mueang District, Ubon Ratchathani Province UB2 = Sawang wirawong District,
Ubon Ratchathani Province

UB3 = Det Udom District, Ubon Ratchathani Province SSK = Srirattana District, Sri Sa

Ket Province
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