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Factors Affecting Farmers' Decision to Greenhouse Vegetable Farming
in Santha Subdistrict, Na Noi District, Nan Province
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Abstract: The objective of this research was to study factors affecting farmers' decision to greenhouse
vegetable farming. The population of this study was 180 farmers in Santha subdistrict, Na Noi district,
Nan province who were registered in the Khun Sathan Royal Project Highland Development Project
of 2023. The 125-sample size was based on the Taro Yamane formula with an error value of 0.05.
Structured interviews were used for data collection. Statistics used were descriptive statistics and
multiple regression analysis. The results of the research found that the average age of the farmers of
42.73 years. The average of training visits was 4.20 and experience of growing vegetables in greenhouses
of 5.51 years. The average agricultural holding area was 16.74 rai. The average income in the agricultural
sector of 193,160.00 baht per year. The average cost of growing leafy vegetables was 18,664.71 baht
and the average cost of growing fruit vegetables was 69,483.87 baht. The factor that had a positive
effect on farmers' decision to grow vegetables in greenhouses was the cost of growing vegetables in
greenhouses, meanwhile, the age of the farmer had a negative effect on decision making, statistically
significant at the level of 0.05. Therefore, new generations should be encouraged to grow vegetables

in greenhouses to reduce production costs and reduce pest outbreaks in the climate change situation.

Keywords: Decision making, Greenhouses, Vegetables production
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Table 1 Socio Background of Farmers.

(n=125)
Item Frequency Percentage
Age (years old)
<25 6 4.80
26-35 22 17.60
36-45 58 46.40
46-55 22 17.60
> 56 17 13.60
Min = 23 Max =72 X =42.73 S.D. = 10.274
Education level
No formal education to primary school 9 7.20
Primary education 25 20.00
Lower secondary school 19 15.20
High school/Vocational Certificate 54 43.20
Associate Degree/Vocational Certificate 13 10.40
Bachelor's degree 4 3.20
Other 1 0.80
Membership in agricultural groups (Can choose more than 1 item)
Not a member of an agricultural group 38 30.40
Farmer group members 45 36.00
Cooperative group members 41 32.80
Member of BAAC group 38 30.40
Experience in attending training and study visits (time)
<2 39 31.20
3-4 36 28.80
5-6 26 20.80
7-8 13 10.40
29 11 8.80
Min =1 Max =10 X=4.20 S.D. =2.691
Farming experience (years)
<2 16 12.80
3-4 28 22.40
5-6 45 36.00
7-8 18 14.40
Farming experience (continue)
>9 18 14.40

Min =1 Max =14 X=551 S.D. = 2.645
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Table 2 Economic Background of Farmers.

W@Ae 16.13 19 WANFAY A1799904 (2560) WLIN
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(n=125)
Item Frequency Percentage
Agricultural workers in the household (person)
1 5 4.00
2 69 55.20
3 17 13.60
4 24 19.20
25 10 8.00
Min=1 Max=8 X =2.8 S.D.=1.320
Holding area (rai)
<10 59 47.20
11-15 11 8.80
15-30 39 31.20
31-45 11 8.80
246 5 4.00
Min =1 Max =70 X=16.74 S.D. =13.930
Agricultural sector income (baht/year)
100,001-150,000 23 18.40
150,001-200,000 23 18.40
2 200,001 41 32.80
Min = 30,000 Max = 600,000 X= 193,160.00 S.D. = 118,608.423
Cost of vegetables in greenhouses production (Can choose more than 1 item)
Leafy vegetables (baht/year)
< 20,000 26 20.80
20,001-45,000 5 4.00
45,001-70,000 1 0.80
2 70,001 2 1.60

Min = 1000 Max = 100,000 X=18,664.71 S.D. = 24,866.003




10

AMNEANFASLNHATWASNIFTAANIS O (2) : 5-14 (2569)

Table 2 (continue)

(n=125)
Item Frequency Percentage
Fruit vegetables (baht/year)
< 10,000 22 17.60
10,001-15,000 4 3.20
15,001-20,000 12 9.60
20,001-25,000 1 0.80
2 25,001 85 68.00

Min = 10,000 Max = 250,000 X= 69,483.87 S.D. = 59,759.339
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Table 3 Decision of growing vegetables in greenhouses of farmers.

(n=125)

Decision X S.D. Interpret
1. Social factors 3.73 0.606 High
2. Economic factors 3.33 0.707 Moderate
3. Physical factors 3.58 0.708 High
4. Biological factors 3.47 0.881 High
5. Environmental factors 3.96 0.731 High
6. Marketing factors 3.43 0.769 High
7. Personal factors 3.67 0.694 High
8. Agricultural extension factors 3.26 0.872 Moderate

Average 3.54 0.615 High
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Table 4 Multiple regression analysis of factors affecting farmers' decision to growing vegetables in greenhouses.

(n=125)
Variable Coefficient { Sig
regression (b)

Constant

X1 Age (years) -0.048 -2.506 0.034*
X2 Holding area (rai) -0.006 -0.355 0.730
)(3 Agricultural workers in the household (person) -0.130 -0.608 0.558
X4 Farming experience (years) 0.023 0.240 0.815
X, Experience in attending training and study visits (time) -0.126 -1.719 0.120
X Agricultural sector income (baht/year) -1.154E-7 -0.063 0.951
X7 Cost of leafy vegetables in greenhouses production (baht/year) -1.689E-5 -1.085 0.306
X Cost of fruit vegetables in greenhouses production (baht/year) 1.085E-5 2474 0.035*

o

R’= 0.742 Adjusted R*= 0.513 SEE = 0.464 F = 3.240 Sig = 0.05*

* Significant level at 0.05 W@/ Prob.= 0.000
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Abstract: The purposes of this research paper were to illustrate the result of product development of
the Menara Beef Cattle Cooperative Group and to evaluate the achievement of empirical performance
towards the project of promoting and developing livestock in the southern border region of the Menara
Beef Cattle Cooperative Group, Ra-ngae district, Narathiwat. The research method was qualitative
and quantitative method research. The participants and population were chairman and member of the
Menara Beef Cattle Cooperative as well as two groups of stakeholders, each consisting of 15 farmers or
entrepreneurs and trainers. Data were collected using interview, observation and questionnaires by the
CIPP Model and the results were analyzed using descriptive statistics. The evaluation results revealed
that the Menara Beef Cattle Cooperative developed two products: meatballs and shredded meat. The
CIPP model evaluation revealed that the project achieved an excellence level of success overall. The
context was at an excellence level. The highest level was understanding project goals or objectives.
In terms of inputs, it was at an excellence level. The highest level was the relevance between product
development patterns and community needs. The process aspect was at a good level. The highest
level was sharing knowledge among entrepreneurs or communities during project implementation, and
the product was at a good level. The highest level was the satisfaction of infrastructure and facilities as

well as service staff.

Keywords: Achievement evaluation, Menara Beef Cattle Cooperative, Promoting and developing livestock
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Table 1 Product development of Menara Beef Cattle Cooperative.

Product Story Size Shelf life Cost of Production Price

Meatball Itis a development of 3 meatballs 7 days when 342.40 Baht per 15 Baht
meatball products that on 1 stick stored re- kilogram per stick
are soft and bouncy 4 sticks in frigerated at 60 Baht
with a special recipe  vacuum-sealed  0-5 degrees per
and do not use any bag Celsius vacuum-sealed
other additives. bag
The meat does not
have a fishy smell,
yet it retains a distinct
meat taste.

Shredded meat Farmers developed 100 grams 14 days can 451 Baht per 150 Baht
this product using left- per jar be stored at kilogram per jar
over beef from fresh room
meat distribution. temperature

They have jointly
thought of ways to
prevent the meat from
going to waste and
have processed it into
shredded meat.
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o 9

Table 2 Packaging development of Menara Beef Cattle Cooperative.

Product Package Pattern Size Label Description
Meatball Vacuum-sealed bag 20 x 30 cm. Color sticker The product features include the group
logo, key ingredients, price, weight,
manufacturer, distributor, manufacturing
date, and expiration date.
Shredded meat Plastic jar with black 8.5x8.5cm.  Color sticker The product features include the group

cap

logo, key ingredients, price, weight,
manufacturer, distributor, manufacturing
date, and expiration date.
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2. walszsiiunsALNUULTRINGN
annsailatiaiaunsa
AINNIFUTELHUNANI?ALTUIUNGH

aunsadlAiiaiennge 8 NB9NY S9UTAUININ4
ANNNTDLAPINARTUULNTNIINE TN AL LRSI
A (Table 3)

Table 3 Performance Evaluation of Menara Beef Cattle Cooperative.

(F=11,S=4,N=15)

Staff (S)
L (O) Level

Total (N)
W (O) Level

Element Farmer (F)
L (O) Level
Context 9.45 (0.67) Excellence
Input 9.56 (0.59) Excellence
Process 7.78 (1.50) Good
Product 9.62 (0.63) Excellence
CIPP Model 9.10 (0.85) Excellence

9.92 (0.17) Excellence
9.75 (0.42) Excellence
8.25 (0.61) Good

10.00 (0.00) Excellence
9.48 (0.30) Excellence

9.69 (1.59) Excellence
9.66 (0.54) Excellence
8.02 (0.64) Good

9.81 (0.32) Excellence
9.29 (0.77) Excellence

ANUAaRZLULNNIUssdunLn Tageanig
Tunnsasiulasesnisndszauaaudiaas
luszAuANIN (L= 9.29, 6 =0.77) TaWansilszifiu
wiazaueg lussAURANINLAZR TaaiFEaaAL
anuanzwuLinlddes fesallil sunailasy
(Product) aefluszAuANN (U =9.81, G = 0.32)
AIULETUN (Context) agfluszabANIN (U = 9.69,

v o -] £ 1 o
o= 1.59) auiladeinedn (Input) aglluszatiann
(L= 9.66, G = 0.54) LATANUNITLIAUNTT (Process)
agluszAun (U = 8.02, G = 0.64) AINAIAL
A4 (Table 3) a3UlsaaziauANANIIANLTELIY

1 v Y o 1 dgl
winzsularasallil

Table 4 Context Evaluation of Menara Beef Cattle Cooperative.

1. AULELN
AMNUANITUILLNUAIULTUN
(Context) Hnad1Fant/luszAumnIn (u = 9.69,
C =1.59) %'qm@ma‘ﬂ@:l,ﬁw,wi@:mﬂmi@gﬂ'lu
zauANIn TneFaearsuain nanziuuninly
Yioe Farelili sxAumadnlaReafUIT e
wsadnniszasFaadlansenia(u = 9.78, G = 0.26)
sesunusTuadlasansfifeanunnsniias
ﬁ”uﬁ (W=9.72,6=0.41) WAZIZALANADAARE
103lArensiLulaunesgLIa (L= 9.56, 0 = 0.89)

ANNANAL A4 (Table 4)

(F=11,8=4,N=15)

1. Context and
Key performance indicators

Farmer (F)
U (G) Level

Staff (S)
U (G) Level

Total (N)
U (G) Level

1.1 Need and requirement analysis

1.1.1 Level of need for the project
toward situation and area

1.2 Project objective

1.1.2 Level of understanding for the
project objective and goal

1.3 Policy relevance

1.1.3 Level of relevance between
project and government policy
in the Southern Deep

9.45 (0.82) Excellence 10.00 (0.00) Excellence 9.72 (0.41) Excellence

9.55 (0.52) Excellence 10.00 (0.00) Excellence 9.78 (0.26) Excellence

9.36 (0.67) Excellence 9.75 (0.50) Excellence  9.56 (0.89) Excellence

Total 9.45 (0.67) Excellence  9.92 (0.17) Excellence  9.69 (1.59) Excellence
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2. mutlaqeingn
a % o o ¥

Anuan1slssiiunutaaeinig (Input)
HuadniFangluszAUANIN (U = 9.66, G = 0.54)
Fananislszinusiazaanisisunaeglusz iy
= = ° o 3
ann TneBasarduannuanzuuuninlldas
serialilil syAuANanARBITTIdaguLLNNg
WANUHARA T T LA NABINTVRITNTY (L =
9.80, © = 0.33) szAUAINNTaNTBIIARRUNTL

Tun1sdamuandusiusemidunisnis
TPQUsrasd (U = 9.76, G = 0.46) FTAUAINNG
ANNANNNID IUNI9TNENAATBINEINT (L= 9.69,
G = 0.50) ITALAMNANNITOLAZNTUIZAINIU
Pe9lszaueulaganig (U = 9.57, 6 = 0.54)
uazszsUAEnSaNTaIAuRdnanTATenng (n=
9.47, G = 0.69) IMNAAL F (Table 5)

Table 5 Input Evaluation of Menara Beef Cattle Cooperative.

(F=11,S=4,N=15)

2. Input and
Key performance indicators

Farmer (F)
U (G) Level

Staff (S)
U (G) Level

Total (N)
U (G) Level

2.1 Manpower readiness

2.1.1 Level of readiness for project
participant

2.2 Service deliverer

2.2.1 Level of knowledge and
understanding for training staffs

2.3 Project coordinator

2.3.1 Level of ability and coordinating
for project coordinator

2.4 Product development pattern

2.4.1 Level of relevance between
product development pattern and
communities’ need

2.5 Material readiness

2.5.1 Level of readiness for project
material to produce the product
and operation

9.18 (0.87) Excellence  9.75 (0.50) Excellence

9.63 (0.50) Excellence 9.75 (0.50) Excellence

9.63 (0.50) Excellence 9.50 (0.58) Excellence

9.77 (0.41) Excellence  9.75 (0.50) Excellence

9.47 (0.69) Excellence

9.69 (0.50) Excellence

9.57 (0.54) Excellence

9.60 (0.66) Excellence 10.00 (0.00) Excellence 9.80 (0.33) Excellence

9.76 (0.46) Excellence

Total 9.56 (0.59) Excellence  9.75 (0.42) Excellence  9.66 (0.54) Excellence

3. AUNTTUIUNIG

AMNEANITUsZ A UAIUNTIZLIUNNT
(Process) Huadni3angluszAun (L = 8.02, 6 =
0.64) %\‘1m@miﬂmﬁuumzmﬂm?zﬁ'faublmgﬂgﬂu
syauRNInuazliing InsFeeansuan ARz
wnlilidas Assieliil seiunisuannlasuBaufues
fusenaunisseguausendnaniiulasanisaglu

o a o v a

FZALANIN (U =9.86, G = 0.24) T2ALNT IALTNNG
d’ 6 £ 1 1l o/
mniudselamiannnisidrsonlasaniset luseau

ANIN (L= 9.78, G = 0.35) TALIANNIMNZANTA
szuvvisena inlunisdnennguimsnadsan
Tm&m@a&ﬂmxﬁuﬁmn (L=9.60,0=0.51) LAz
szAUNTIRARNYTeLsvIdUuNANTATUTATINIg
agluszAUANIN (U = 9.60, G = 0.51) ANNAIAL
zdf;ui:ﬁ”umamiﬂaxﬁwﬁawuﬂ:m@ﬂLﬁmﬁu
qumiﬁ@uém93”1Lﬁuimqmiﬂﬁm:ﬁuiﬂmu
(L=1.24, 0 =1.41) A4 (Table 6)
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Table 6 Process Evaluation of Menara Beef Cattle Cooperative.

(F=11,S=4,N=15)

3. Process and Farmer (F) Staff (S) Total (N)
Key performance indicators U (O) Level W (O) Level W (O) Level
3.1 Community’ s need survey 0.72 (0.79) Fail 1.75 (2.06) Fail 1.24 (1.41) Fail

3.1.1 Level of meeting/discussion
before operating project

3.2 Target group selection

3.2.1 Level of appropriate system
or mechanism for target group
selection to participate in project

3.3 Communication

3.3.1 Level of knowledge sharing
and learning for entrepreneur and
community member during
participating in project

3.4 Service delivery

3.4.1 Level of service delivery dealing
with utilities from participating in project

3.5 Follow up project

3.5.1 Level of follow up and evaluation

9.45 (0.52) Excellence

9.72 (0.47) Excellence

9.55 (0.69) Excellence

9.45 (0.52) Excellence

9.75 (0.50) Excellence  9.60 (0.51) Excellence

10.00 (0.00) Excellence 9.86 (0.24) Excellence

10.00 (0.00) Excellence 9.78 (0.35) Excellence

9.75 (0.50) Excellence  9.60 (0.51) Excellence

Total

7.78 (1.50) Good

8.25 (0.61) Good 8.02 (0.64) Good

4. ATUNAANS

arnuanislszifiudiunainld sy
(Product) Auad1saaglusydun (L = 9.81, o
= 0.32) Genanisdsziluusazaeniseefluseiu
ANIN I@ﬂL?‘F;I\iﬁﬂﬁ‘l_l@’mN@ﬂ:ﬁLLi%uﬁJ"vaﬂﬁ'af;l
pariallil szauAnufane lafudeenagAnN

o = v v ¥ dl
AYAIN LAYIZALAINNAINE JAATULRINEIN

Table 7 Product Evaluation of Menara Beef Cattle Cooperative.

Al¥usn1s (W = 9.90, 9.90 ¢ = 0,21, 0.20)
srAUANAane lasutesnIensRnsegaLnnN
(L = 9.73, G = 0.38) UazszAuANNINala
FrudunaunNI AT (L =971, c = 0.49)
ANNANAL A4 (Table 7)

(F=11,S=4,N=15)

4. Product and
Key performance indicators

Farmer (F)
U (G) Level

Staff (S) Total (N)
U (G) Level U (G) Level

4.1 Project Satisfaction

4.1.1 Level of satisfaction for
operation process

4.1.2 Level of satisfaction for
information and contact channel

9.42 (0.97) Excellence

9.45 (0.75) Excellence

4.1.3 Level of satisfaction for service staffs 9.80 (0.39) Excellence

4.1.4 Level of satisfaction for infrastructure 9.79 (0.41) Excellence

and facilities

10.00 (0.00) Excellence 9.71 (0.49) Excellence

10.00 (0.00) Excellence 9.73 (0.38) Excellence

10.00 (0.00) Excellence 9.90 (0.20) Excellence
10.00 (0.00) Excellence 9.90 (0.21) Excellence

Total

9.62 (0.63) Excellence

10.00 (0.00) Excellence 9.81 (0.32) Excellence
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Abstract: Champedak is a distinctive fruit of Nakhon Si Thammarat province and a significant source
of B-carotene for local residents. This study aimed to investigate the effects of soaking chapedak pulp
in sucrose solutions at concentrations of 20°Brix and 40°Brix, as well as vacuum packaging, on the
[3-carotene content and color quality of frozen champedak pulp to compare with fresh champedak.
Experiment was conducted after defrost the frozen chempedak. Quality assessments were conducted
at 0 and 6 months. The results showed that cell damage by freezing process was significantly reduced
the B-carotene content (p < 0.05). Soaking champedak pulp in 40°Brix sucrose solutions could pre-
serve the [B-carotene content. However, vacuum packaging did not significantly affect the B-carotene
content or color quality (p > 0.05). This study suggests that using high concentrations of sucrose solu-
tion combined with techniques to reduce ice crystal size could be a promising approach to preserving
B—Carotene in frozen chempedak pulp. Although the B-carotene content in chempedak may be lower
than that in other fruits, consuming locally produced food promotes the utilization of native plants, con-

tributing to long-term food security.

Keywords: Beta-caroteen, Champedak, Frozen, Sucrose, Vacuum
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Figure 1 The preparation of champedak flesh pulp before freezing, A = washing outside the fruit, B = opening the fruit,
C = removing the flesh from the fruit without removing the seeds and place it on a stainless steel tray

Figure 2 Champedak fresh pulp in vacuumed packaging (A) and unvacuumed packaging (B)

Table 1 The preparation of champedak pulp before freezing.

Treatments Solution
Treatment 1 champedak 500 g without solution
Treatment 2 chempedak 500 g was immersed in 500 mL of distilled water
Treatment 3 champedak 500 g was immersed in 500 mL of 0.2% (w/v) calcium chloride solution for 10 minutes,

followed by 500 mL of 20°Brix sucrose solution for 60 minutes, then drained the extra solution.

Treatment 4 champedak 500 g was immersed in 500 mL of 0.2% (w/v) calcium chloride solution for 10 minutes,
followed by 500 mL of 40°Brix sucrose solution for 60 minutes, then drained the extra solution.

Treatment 5 chempedak 500 g was immersed in 500 mL of 0.2% (w/v) calcium chloride solution for 10 minutes,
followed by 500 mL of 20°Brix sucrose solution for 60 minutes, then frozen with the solution.

Treatment 6 chempedak 500 g was immersed in 500 mL of 0.2% (w/v) calcium chloride solution for 10 minutes,
followed by 500 mL of 40°Brix sucrose solution for 60 minutes, then frozen with the solution.

Note: All 6 experimental sets in Table 1 were filled without vacuum.

a v
N199LATIEUUBYA completely randomized design (CRD) uaziTay
o a - aa . \ d P
idayaudAsneiAaeds Analysis WeuAN@ALA28AE Duncan new’s multiple range
of variance (ANOVA) ANHLNUNITNAABg UL test ARNITRITL 95% (p < .05)
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Table 2 The effect of sucrose solution on the B—carotene content in frozen champedak pulp

Treatment Frozen time (months)
0™ 3 6
[-Carotene (mg/100g)
Fresh champedak 0.47+0.04 0.47+0.04a 0.47+0.04°
1 0.47+0.04 0.37£0.01b 0.230.01™
2 0.48+0.01 0.36+0.00b 0.22+0.01°
3 0.44+0.02 0.33+0.04b 0.25+0.06"
4 0.46+0.03 0.35+0.01b 0.31+0.01%°
5 0.44%0.02 0.45+0.04a 0.38+0.01%
6 0.46+0.03 0.47+0.01a 0.44+0.01*

The lettera, b, c, ...

showing in the same column means statistically significant difference at 95% confident (p<.05)

The letter ns showing in the same column means non statistically significant difference at 95% confident (p>.05)

The detail of treatment 1 — 6 was shown in table 1



Agricultural Science and Management J. 9 (2) : 27-38 (2026)

33

WHaNaNTUINATR9ANE (Table 3) B9NA

167 ﬁﬁmmmmwmmmmmmwmwmma

2%
winwalafuaas (Table 3) WL Lufaizﬂmmms
[~3 o dg/ 1 a A
AU HUNUTBAN AT URMADY (b%) ARAIAN
51.89 luilaaninzan 1w 36.25 — 52.96 NIzely
ANNNIALSNEN 3 1ABU WA L1 29.25 - 41.79
PrzazAINIFALUINEN 6 LHDY TIFUNUSTUNS
ga9t3nnuan A lsnuly (Table 2) Nanad
ANNITELNANNNIUTE AN LTSN WU d19azans)
wnaglasadinasioA@naes (b*) Aallaarany
v 2 . v X . i
Pudseanainiieardnaziaaiieantazninig
widnsaransusantitianuiviauiuansazans
wnnaglasaaziAraonidudinges (o) gandd
X 2 Y ¥
Weaniaznliinnsldansazanviniaglnga

' ' d” o dl ra v
wAazwuINHaant nznldinisldansazans
wnaglasaarlA@LaAY (a*) INEITUAINIAN
A9 4.97 111 6.02 — 13.29 NILLLIAINTLTLEDN
wia 3 1Aeu waz i 6.37-12.89 NILEZNAINIT

A [~3 A dJ Al = v t-dl
udilenuis 6 e Gnqmml,mmmmqiummm
meﬂmnﬂmnmmmuw u@nmnmmm@
Vmﬂml,mummwmwm@mﬂqmumqmm
At (L%) anifiesntnzan Ae anaain 73.91
119 64.99 — 71.55 NITLLAINITALINEA 3 LHDY

way W1 53.41 - 65.93 ‘ﬁmj LINAINITNLNEN
NGE mumﬂmwmLu@mmmmﬂmng
@ﬂwmvmmmmLﬂummm@mﬂmu wAZLHaTTEY
a1NTutEen Ui UL udansazans
Uudanan anmazeedsaNiudtiinialuiile
o o/ Agj i/ o dl
'WhmmzﬂmﬂgmmmuimﬂLfawwﬂmu@mﬂﬁm:w
Tdirunisldansaraauniaglasa nisuditian
uislunsaniuansazaeaagiasaazdoninm
o X . . N
Fveilaantnznnendsannisazas 13l lng
= o j o t-dl A Al
WwesiuieanlinzanuIngn Aerd (L* a*
b*) Bgflutda (L* : 70.22 - 71.55) (a*: 6.02 — 6.64)
(b*: 45.39 - 52.96) A 1UTLTTZIAINTLT iElanuda
3 1hou uazatflutag (L*:62.72-65.93) (a*: 6.37
—6.60) (b*: 38.40 — 41.79) dM5UTZZIAN Tt
wis 6 aw a1sazaraiaagiasandmdudy
4089ANLBNT AzdNH30 TSN AURaaN Ay
1AANINAANNITNTW 2099ANL3NT dunITud
@onuduuylsifiansazansnagiasadon nns
wiiElanudaliwianiuiudidanasinldanso
dsngiudresiledninzueian Aediuusliiy
ANAINNATNAAAT ANAHTIURA AN WATAN
= A -dl U o £
AN URNADIAAAITIADAARBINLILFHIDALAN
al Ad‘d £ v 1 = o
wAlsnunHLul Na a1

Table 3 The effect of sucrose solution on the color ( L* a* b*) of frozen champedak pulp after thawing.after thawing.

Treatment Frozen time (months)
0 3
L *s 2+ L *s a* b*
Fresh 73.91+0.64 4.97+2.09 51.89+7.75 73.91£0.64 4.97+2.09° 51.89+7.75a
champedak
1 73.91+0.64 4.97+2.09 51.89+7.75 64.99+6.01 11.85+0.78” 36.25+0.73°
2 74.01£1.79 6.36+1.22 53.11+4.68 67.32+2.55 13.29+2.99° 38.02+4.50°
3 68.42+5.76 5.46+2.99 44.13+5.95 66.73+3.68 7.76£1.93" 41.74+7.38°
4 70.22+2.16 5.62+3.11 45.89+7.64 69.20+6.16 7.36+1.22° 44.3445.91%
5 68.42+5.76 5.46+2.99 44.1345.95 70.20+6.49 6.64+3.23° 45.39+1.04™°
6 70.22+2.16 5.62+3.11 45.89+7.64 71.565+6.74 6.02+3.02° 52.96+8.52%
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Table 3 (continue)

Treatment Frozen time (months)
6
L* a* b*
Fresh 73.91+0.64° 4.97+2.09° 51.89+7.75°
champedak
1 53.41+2.07% 11.67+2.18° 34.96+2.95"
2 53.89+2.35° 12.89+2.29° 29.25+2.24°
3 60.02+2.78° 10.82+3.61% 35.55+6.58"
4 62.03+2.09" 8.63+3.01°™ 36.25+0.73%
5 62.72+2.92" 6.60+0.99" 38.40+4.13°
6 65.93+4.24° 6.37+1.95% 41.79+7.86°

The letter a, b, c, ... showing in the same column means statistically significant difference at 95% confident (p< .05)

The letter ns showing in the same column means non statistically significant difference at 95% confident (p>.05)

The detail of treatment 1 — 6 was shown in table 1
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Table 4 The effect of vacuum and non-vacuum packing on the [3-Carotene content in frozen

Treatment Frozen time (months)
0™ 3 6
[3-Carotene (mg/100g)
Fresh Champedak 0.54+0.02 0.54+0.02° 0.54+0.02°
Vac 0.54+0.02 0.49+0.03° 0.39+0.04°
N Vac 0.54+0.02 0.47+0.04° 0.37+0.01°

Vac means vacuum packing / N Vac means non vacuum packing

The letter a, b showing in the same column means statistically significant difference at 95% confident (p§.05)

The letter ns showing in the same column means non statistically significant difference at 95% confident (p>.05)
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Table 5 The effect of vacuum and non vacuum packing on the color ( L* a* b*) of frozen champedak.

Treatment Frozen time (months)
0 3
L*s 2+ p#ns L0 a* b*
Fresh 70.22+2.16 9.8915.82 40.3044.20 70.22+2.16° 9.8915.82 40.30+4.20°
champedak
Vac 70.22+2.16 9.89+5.82 40.30+4.20 68.18+2.04° 10.05+4.93 36.25+0.73%
N Vac 70.22+2.16 9.89+5.82 40.30+4.20 58.63+2.70" 13.29+2.99 31.36+1.38"
Treatment Frozen time (months)
6
L a*™ b
Fresh 70.22+2.16° 9.89+5.82 40.30+4.20°
champedak
Vac 59.36+3.55 13.1645.93 31.36+1.38°
N Vac 53.89+2.35" 13.38+2.07 29.25+2.24°

Vac means vacuum packing / N Vac means non vacuum packing

The letter a, b showing in the same column means statistically significant difference at 95% confident (p<.05)

The letter ns showing in the same column means non statistically significant difference at 95% confident (p>.05)
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Abstract: Barnyardgrass (Echinochloa crus-galli (L.) P.Beauv.) is a serious weed in paddy fields, which
is most often controlled by pyribenzoxim, acetolactate synthase (ALS) inhibitors. Currently, failures
in controlling this weed have been reported by farmers in Krachan sub-district, U-Thong district,
Suphan Buri, after several years of successful control. This study was conducted to elucidate whether
barnyardgrass populations have developed resistance to pyribenzoxim and to evaluate multiple
herbicide resistance to other mechanisms of action that farmers commonly used to control barnyardgrass
in paddy fields. Weed seeds were collected from farmer’s fields to determine the physiological response
to pyribenzoxim under greenhouse conditions. Both the resistant and susceptible barnyardgrass
biotypes were investigated for /50 based on its visual injury at 7, 10, 14 and 21 days after application
and GR5O based on plant height and fresh weight at 14 and 21 days after application. The resistance
index of the resistant barnyardgrass was 25.70-42.74 folds higher than that of the susceptible biotype.
Additionally, multiple-resistance of pyribenzoxim-resistant barnyardgrass for alternative management
strategies using across mode of action of herbicides were determined. From the results, pyribenzoxim-
resistant barnyardgrass have developed multiple resistance to clomazone (DOXP synthase
Inhibitors) and cyhalofop-butyl (ACCase Inhibitors). However, it did not produce multiple resistance to
propanil (Photosystem Il Inhibitors) and profoxydim (ACCase Inhibitors). The results suggest that the
alternative herbicides used to control pyribenzoxim-resistant barnyardgrass were controlled by propanil
and profoxydim at the recommended rate of each herbicide. Farmers should rotate propanil to control

and reduce the probability of pyribenzoxim-resistant barnyardgrass in paddy fields.

Keywords: Acetolactate synthase (ALS) inhibitors, Barnyardgrass, Multiple-resistance, Pyribenzoxim
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Table 1 Multiple-resistance herbicide treatments used during the experiment.

Herbicide Site of action a.i. (%) Doslage Application timing

(g a.i/ha) (DAS)

1. Control - - - -

2. pyribenzoxim ALS Inhibitors 5% EC 31.25 7-12

3. clomazone DOXP synthase Inhibitors 48% EC 25 7-12

4. cyhalofop-butyl ACCase Inhibitors 20% EC 150 15

5. profoxydim ACCase Inhibitors 7.5% EC 121.88 12-15

6. propanil Photosystem Il Inhibitors 36% EC 2025 15

Remark: a.i. (%) = percent active ingredient, g a.i./ha = grams active ingredient per hectare (1 ha = 6.25 rai)

DAS = days after sowing, and EC = emulsifiable concentrate
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Figure 1 Visual injury of pyribenzoxim on susceptible- and resistant-biotypes at 7 (A), 10 (B), 14 (C) and 21 (D) days after

application. Vertical bars represent the mean + standard error (n
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Figure 2 Effect of pyribenzoxim on plant height of susceptible- and resistant-biotypes at 14 (A) and 21 (B) days after
application. Vertical bars represent the mean + standard error (n = 4).
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Figure 3 Effect of pyribenzoxim on fresh weight of susceptible- and resistant-biotypes at 14 (A) and 21 (B) days after
application. Vertical bars represent the mean + standard error (n = 4).
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Table 2 Resistance index levels of barnyardgrass populations to pyribenzoxim.

Biotypes of Visual injury (/50)

Plant height (GRSO) Fresh weight (GRSO)

barnyard grass

7DAA  10DAA 14DAA 21DAA 14 DAA 21 DAA 14 DAA 21 DAA
Resistant-biotypes 1105.20 123550 1634.74 1064.22 573.73  795.30 915.04 1072.63
Susceptible-biotypes 38.29 48.02 52.12 41.29 14.59 19.91 21.41 31.57
Resistance index 28.90 25.70 31.39 25.77 39.32 39.95 42.74 33.98

I50 = The herbicides rate required to cause 50 % injury

GR50 = The herbicides rate to reduce plant growth by 50% relative to untreated control

DAA = Day after application
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Table 3 Multiple-resistance of pyribenzoxim barnyardgrass resistant to the other herbicides mechanism of action.

Visual injury (%)

Plant height (cm)

Fresh weight (g)

7 DAA 10 DAA 14 DAA 21 DAA 7DAA 10 DAA 14 DAA 21 DAA
1. Control of 0f 0f 0f 221a 29.3a 0.87a 1.00 a
2. pyribenzoxim 25.0 de 30.0d 305e 25.0d 17.2b 25.0c 0.33¢c 0.55¢
3. clomazone 30.0 cd 30.5d 40.0d 27.5d 174 Db 241¢c 0.30c 0.67 bc
4. cyhalofop-butyl 350c 54.0c 475¢ 375¢c 175b 27.0b 0.43b 0.63 bc
5. profoxydim 525Db 67.5b 75.0d 65.0b 128¢c 19.3d 0.15d 0.20d
6. propanil 90.0 a 100.0 a 100.0 a 100.0 a 0.0d 0.0e 0.0e 0.0d
F-test ok - *x wx ok ok o -
C.V. (%) 13.6 8.6 9.5 10.3 4.6 3.6 4.5 2.1

DAA = Day after application

Means followed by different letters within a column are significantly different (LSD) and **
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Abstract: The present research aimed to study the concentration of IAA on the growth and rooting
of vine cuttings of Dioscorea alata L. The 6 months-old vines were cut and divided into groups and
subsequently soaked in IAA at the concentrations of 50, 100, 150, 200, and 0 ppm (control). The treated
cuttings were transferred and grown in the media. It was found that all of the IAA-treated groups tended
to have above-ground growth after cutting, which were vine length and number of leaves, better than the
control group. The cuttings soaked in 100 ppm IAA tended to have the greatest vine length after cutting
for 35 days (44.86+22.38 cm), while the application of 50 ppm IAA resulted in the greatest number of
leaves, equal to 6.00+3.87 and 6.40+3.91 leaves after cutting for 28 and 35 days, respectively. After
90 days of cutting, the survival percentage was found the highest survival rate of 73 in the cuttings
treated with 150 ppm IAA. IAA at 100 ppm was the best concentration that promoted the growth of the
underground part considering the number of roots and root length and the fresh weight of the mini-tuber
with values equal to 9.31+£2.98 roots, 42.46+6.51 centimeters, and 4.84+1.65 grams, respectively. The
use of 50 ppm IAA was inferior effective to those in 100 ppm IAA but gave the lowest percentage of
survival (47%). An increased concentration of IAA to 150 and 200 ppm was not different from the control

group in the results of the underground growth.

Keywords: Hormone, Propagation, Yam
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N1378AANYANAIUTORNNNTNANE (mortality) WX
UINTU  ANHUZAINANILAAIDIANNT LR E6S

Aetn Tnefsiniiefdusnisman NI UENAUS
AUNFIANAN N NTUID9a0 TN AA BananTl

Sevik and Guney (2013) W‘Llf.iﬁ'ﬁlx‘iﬁﬁ Melissa
officinalis L. #1g50g05Tuu IAA 5000 mg/L lsiifin
nsuAngaavzaTnuasiindiunen 60 4i
esasiuousn uazaNennn Was
ifndn 90 du wudnireensnluduiaenlumu
neaesliANRAY 3.7041.06 - 9.31£2.98 37N
(Table 3) @¢ln&LAaafUNANIIANHIT
Matsumoto et al. (2013) ﬁ?ﬁmﬁudﬂuﬂ’]ﬂmﬂ
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dsenausan 1 a1 Tunesiiglarl wWuan 21 u
81U 4 - 8 910 FeSAIINSRAIIN LA
AMUIUTINTBIVIaUAUG T NG Ul L EauanAu
UFunns 1AA lulugesduuiiugiidsundag
AINeTEgNITATe AL e Tusrunmaesil iile

wWisuinauaNdnduaInsld 1AA Nieuiug
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- a 5 a aa \ P -

30 W HilszAninnangasialasoyiulaves
doulpnu dewaiumuwuﬁmmqumﬂ was
mmmqaqﬂumLa@ﬂmrmmmmﬂu 9.3142.98
31N AT 42.4646.51 IURNAT ATNAIFL TD9AINN
ABVIOUALEN LATL IAA 50 ppm (6.46+1.51 30

- J ee A
WAY 32.54%3.10 WUAWNAT) TUunuznnIshd 1AA N
FYAUANNENTUAANTUAR 150, 200 ppm WAL
1314 IAA HANRABANUIUIIN WAZAIINENRIIN T

WANFANNAUNNADA (p>0.05) (Table 3) i
minaneiaiiinlusl Vi'ﬂuﬁuﬁ:ﬂﬂﬁﬁﬁﬁ IAA
50 LAY 100 ppm TATINan Ae 4.18+2.2
LAz 4.84+1.65 N3N Beannndnnnsld 1AA 150
200 ppm vizaldld 1AA adnsldadAynieans
(p<0.05) (Table 3)
@@ﬂ%mﬂua@ﬁmuﬁmﬁzﬁﬁﬁ“mﬂuma‘m:&f
UNITNAND NIIWENLENIIN waznIgasyaL iy
i ldRu i Tl Sanszuaunnsnaunud
Aralusdusitesnenaasyinausnsuae iy
Wmﬁméu (Kondhare et al., 2021) %ﬂﬂ’mmmﬂﬁ
NAABY IAA TiszdtiAadudi 100 ppm &LATH
mm??tyLﬁuimmﬁﬂﬁﬁmmﬁmﬁ@m‘ﬁlmmﬂﬁuﬁ:
uﬁqﬂﬂﬁﬂmmwﬁ%m lefansnunsuaunn uaz
ANENIN uazmiinanaesinfiislue se9ad
mmmﬂm IAA 50 ppm LLEﬂMLﬂﬂ?L"ﬁuﬁm’]ﬁ‘?‘ﬂﬂ
mmm Tuanuefinasd 1AA Riassduduiaman
Fufe 150 uAz 200 ppm WWnan1masesldunn
ﬁmﬁun@juﬁiﬂ‘ﬁ’mﬁuue‘ﬁlqzﬁvﬂﬁmmamwmm
panana Wl luianiabeaiunissenanigiu
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Wuﬁﬁ@"’]mm’mmﬂn'jwifauﬁuﬁ:ﬁﬁﬂummmm
IAA 75 ppm LL@,,W]mumu@fjwﬁﬁmﬁﬁﬁmmq
407 (p<0.05) UA IAA TiszA 25 Ua 50 ppm
mmlumwmummmm‘mumnmwmuwuﬁmm
lugnsazang IAA 75 ppm uaznsidld IAA atng
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WAL NNUIREIUR9 Agele et al. (2010) WLANNNTL
seutugindnii D. rotundata Twszniraide
ane 5 Wasidus Wunan 24 dalue dagdunng
WwaryiAuinansdaulanu launilefidusinisaan
90 (51.15%) AIUIUINN (2.7 99N) ANLIIN
(2.25 TURNAT) AIUWIUFY (1.1 %9) wastingiln
& 21 §u Fandmsldinaenie 10 wesifus
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Figure 1 Single-node vine cuttings with two leaves of Dioscorea alata L. (A), growth of new shoots (B), and roots (C) after
planted in white nursery plastic bags contained burnt rice husk and sand (1:1).

Table 1 A Length of new shoot of yam (Dioscorea alata) cuttings after treated with different concentrations of IAA and
grew in greenhouse for 35 days.

IAA Length of new shoot at different ages after cuttings (cm)”

(ppm) 14 days 21 days 28 days 35 days

0 (Control) 9.14+5.15 12.6715.48 16.67+7.86 21.33+9.77

50 18.50+8.35 23.00+9.38 32.80+22.71 35.20+£23.75
100 24.57+24.58 34.57+22.24 40.43+23.22 44.86+22.38
150 16.00£6.16 20.87+22.92 20.00+23.14 26.37+29.65
200 17.66+£16.92 18.00+9.46 18.57+11.91 24.71+11.95

F-test 0.75"™ 1.84™ 2.22" 1.45™

"meantstandard deviation, ns = non-significant (p>0.05)

Table 2 Number of new leave of yam (Dioscorea alata) cuttings after treated with different concentrations of IAA and

grew in greenhouse for 35 days.

IAA Number of new leave at different ages after cuttings”
(Ppm) 14 days 21 days 28 days 35 days
0 (Control) 1.71£1.11 2.13+1.25 2.38+1.19b 2.56+1.13b
50 3.25+3.20 4.50+3.11 6.00+3.87a 6.40+3.91a
100 2.57+1.62 3.00+1.69 3.00+2.15b 3.63+2.54b
150 1.43+0.54 1.86+0.69 2.70+1.16b 2.73+1.90b
200 1.67+0.52 2.67+0.82 3.11+£1.36b 3.80+1.32b
F-test 1.37ns 2.25ns 317" 3.57*

"meanzstandard deviation, ns = non-significant (p>0.05)

Means with different letters within column differ significantly (p<0.05)
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Table 3 Survival percentage, number of main root, root lengnt and fresh weight of mini-tuber of yam (Dioscorea alata cv.
Mun-luat) cuttings at 90 days after treated with different concentrations of I1AA.

IAA Survival ) Root lenght Fresh weight of
No. of main root1/ .
(ppm) percentage (cm) mini-tuber (g)
0 (Control) 60 4.50+1.73¢c 26.17+11.19¢ 2.27+0.85b
50 47 6.46+1.51b 32.54+3.10b 4.18+2.28a
100 67 9.31+2.98a 42.46+6.51a 4.84+1.65a
150 73 3.70+1.06¢c 21.0048.71¢c 2.59+1.17b
200 60 4.27+2.10 ¢ 20.36+4.76¢C 2.73+1.59b
F-test - 15.60* 18.88* 5.63*
"mean+standard deviation
Means with different letters within column differ significantly (p<0.05)
= _a
f5 namnssNlsznA

Q
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nistaselAule wazeansnlesviauuging,
duldan WudIn1squviauiugly IAA NnAN
% v = v v a a A a
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v % = v £ %
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q' ~ A v o
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4940 999AINNABNT LT IAA ALK
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PTAUANNIENTY 100 ppm HANwNnzan 1y
nsrenaiugRaeaLuLngl [WeanaNiem
augsunisasyiiuindauvtlanuiazdaaulsnu
o o aal

nasilngangn

{I989919UAMNTANLALMIULITTNI
mﬂTﬂNﬂ'1i@iﬁ”ﬂﬁﬁuqﬂiiuﬁm'é”ul,ﬁmmmn
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919NN1T WAnendemaTulagsTniAaaIum

Woylan
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UL wazAas Alnantiu. 2566.
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L.). 2198199nedanfuazinalulat
UUNINLNRUNUNENTAN 42(1): 10-19.
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Abstract: This research focuses on the impact of the herbicide 2,4-dichlorophenoxyacetic acid (2,4-
D) dimethylammonium on soil microorganism populations in maize plots where is used in Nakon
Ratchasima Province. The plot was divided into two smaller sections, each measuring 400 square
meters. One plot was treated with only 2,4-D herbicide at the recommended rate of 120 grams of
active ingredient per rai, with no other pesticide application. The other plot was not treated with 2,4-D.
Soil samples were collected from each plot at five intervals: before application, 2 and 4 hours post-
application, and 1, 3, and 7 days afterward. Analyses included soil properties and microorganism
populations. Results indicated that 2,4-D applications significantly impacted bacterial and fungal
populations in the treated plots compared to the control plots. The bacterial growth in the plots treated
with 2,4-D at 2 and 4 hours increased significantly compared to the control plot, with values of 6.59 and
6.73 Log1o CFU, respectively. The fungal population in the control plots was higher than in the plots

treated with 2,4-D at 2 and 4 hours, with average values of 5.52 and 5.62 Logo CFU, respectively.

However, the actinomycetes cultured on agar media showed no significant statistical difference. The
residual 2,4-D concentration in the soil after spraying at 2 and 4 hours was 0.61 and 0.30 milligrams
per kilogram of soil, respectively. After spraying 2,4-D, no residual 2,4-D was detected in the soll

at1, 3, and 7 days. The correlation analysis between soil properties, microbial populations, and 2,
4-D content, revealed thatthe amount of 2,4-D was correlated with the bacterial populations.
As the concentration of 2,4-D increased, it influenced bacterial growth. Additionally, 2,4-D

concentration was also correlated with the amount of organic matter, clay particles, and cation exchange
capacity in the soil. Microorganisms that are resistant to the herbicide 2,4-D could be studied as

a potential approach to utilizing soil microorganisms for the degradation of residual pesticides in soil.

Keywords: 2,4-Dichlorophenoxyacetic acid, Maize, Microorganisms, Residues
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unAnta: UIRENNTRNUsrasANeAnnansTnLTasasINARdTNTslaa wIul sz N SR AUYIFET
Aunlununndnisldasnandang 2,4-lnpaslsiuaniduedsn (2,4-D) lawiauenlaiion Tuwlaslgn
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(Gervais et al., 2008) AMNNILLIUNTELDLAAE
o P o e o A
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sials Macur et al. (2007) ANHNERINDY 2,4-D

2o Sh

Hnasialassadlssanszesq@umse Tnadnn
NAuidude 0-500 Aaanfusanlaniu wu
dnfimanuidudy s00 fadnfusenlaniy wy
Burkholderia, Achromobacter Llag
Rhodanobacter anfiga luamziild 2,4-D
8791 10 Naansumanlaniuluulasnnany wu
Burkholderia mﬂ‘ﬁzﬁm agU/1#41 Burkholderia
arunsadgivinldgaiiennnududuaes
2,4-D \fisidu Celina and Gémez (2014) 14
LeniTauLATIGaaNAY WeANEaNT 2,4-D sia
N3L1AUNNIL UM I ATA TR A WL Cupriavidus
necator @ 11901 2,4-D lunszuaunIsuunUes
Fuldminge

R AN I AN AN ST 898N 3
mandanmsaauulszaNs0IAUNTRY UAY
fladefiTnafanInnAnsregnsrndndaa AL
WAZAZYIN1IARLAENAAUYIEINUARAN TR
it 2,4-D se e Duuuamalumsirqauyie
AululdszlamMmienisinemsuaznistaaaans
ansindndngafinAndlunu

L4 aa
aUnsaluazdanng
Wuans 2,4-D wilasdgninalwaldesdniuas
nsiiuAatnIAY
o X d ” L
gneaanunuasdgniiatnaiaesdnd

v o

TUABULTI BUNDLEIENY AINTABATINTANN
NITANGS 14°34'09.4"N 102°28'44.3"E 1AL
nounAN 2566 tngudeudaatu 2 uastes
IUNALLAIAT 400 ANFIBNAT ALARUAINNY
W@NIZANT 2,4-D ANHNARIILUEUNLAENEN9LREN
8m91 120 nFFlaseangnaseiui 1 1 (Nguade
Ja, 2554) IngldinanuasIAnAR N T
A Ay , o o

U uazuilaeilifinnswuans 2,40 aufluilgn
N Z e e o lam Y -
dalnaiaedndnuguldnia 339 13 2 wilaa Heng
R e A s Ee
WALNEN 110 - 115 Ju et Inalasedndang
AT 1 1AW AUAIBENAUNDUNUANT ANNTINL
417 2,4-D WANNLAIDENNAUNAINLANTILa9aY
5 90U LAWA NAINUAIT 2 WA 4 Talug, 1, 3 LAy
7 4 AuAtetNRuRINTzEzaa1Ateglnnl
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lRZALAeEN9AY (soil auger) TaUTINANTINTZAL
ANINAN 20 LIURNAT HiaaannLTnnsausniai
AYNAAINUANEIBIALVTEgINd AL LTI

(Morgan et al., 2005) guinuFnat19AuNTzae

vauilas 8z 1190 e i Sunuqaundan
R STIE, YT LY Ry MUY Composite sample
el uF U R luNTA A AN TR AL
SLAUANNAN 20 [rURWNAT Tnaduiiudaneingmu
nevaneliviauilas < ax 20 90 TneAaeUAgN 11
da oa A . a  mes A
ANAL AN ILLTNNMAUVTERNE (181, 2548)
PNN1ATIZHANTRANNIEA TN LA LAR T8
Au laun nnsnszanzaunaunia (particle size
distribution) en Pipette (Gee and Bauder,
1986) ANANNLTUNIA-AY (pH) (National Soil
Survey Center, 1996) @uvﬁ‘ﬂfjvmq (organic matter)
{neAs Walkley-Black (Nelson and Sommers,
1996) Weaneasanidulselagi (available
phosphorus) Ineida Bray Il (Bray and Kurtz, 1945)
wazlnunal@ssuiuanilasuls (exchangeable
potassium) (Thomas, 1982) LL@:ﬁ’]mmeaﬂ
wasuuanlesay (cation exchange capacity;
CEC) Ine/ldn31vazansLAn laaausmeansazans
™ NH4Oac Adunans (pH 7.0) (Chapman, 1965)
N99833N19MARSSH 2 N93N3D lAuA
sl o

N3suAE7 1 wilaspauAunlainIswuans

2,4-D
Al A A

N39N7EN 2 wlasNWULan1Za1s 2,4-D
AN AU UITRINTNATINTINERAT
nsuulFanuqauns Ay

guinusaetwsunszateliviaulas o ax

d o e & dem wy
11 qa et lduFunuqaunaehu laun 9

P = A Al > X

wan A lulud@n wazuuaize NuanlauuaI AL
@ ImeRT Plate count UWANYMIILALNITA Potato
Dextrose Agar (PDA) #1551, Starch Casein
Agar (SCA) gufunaniilulud@n waz Nutrient
Agar (NA) dwiuuuaiie (nquiddatlgionan,
2566) W ldAAszImNaadAlaeldldsunsw
XLSTAT version 2022

InFuae 2,4-D Tunulneg High Performance
Liquid Chromatography (HPLC)
Fasnetieiunns 10+0.02 ndu 1oy
centrifuge tube UM 50 HARART LANAITAZAE
NANTZUMINY methanol: water: acetic acid
(8F31@9% 80: 20: 2.5) USRI 20 HaAAMT LN
ma‘tm‘mmm ultrasonic cleaner (sonicator) ¥4
30 W mnuuuﬂﬂﬂumqmmnm“ﬂﬂumﬂme
centrifuge ‘VlmmL?fJ 4,000 rpm UIU 20 U
afatEn 1 A% Ui Bunead so fiadans 1
lunsnadiaszigaeieies Ultra-High Performance
Liquid Chromatograph (UHPLC) dﬁ’@ Agilent
Technology 3% 1290 $ams3adATiia Diode Array
Detector (DAD) firnuenanay 230 ulumns 19
A1782a18 5 mM ammonium formate (pH 4. 0) Ay
methanol uazlf Thermo Scientific™ Hypersil™
BDS C18 column i stationary phase (Amarante
et al., 2003; Sutherland et al., 2003)
N15IATIZUTDNANNANA
thdayaUfuruqdunididulduy
e TAE e 11 AlUAIATIesRAlng
14T1sunsn XLSTAT version 2022 Tmaatinld
AATIZU F-test two-sample for variances afa
e lduansinefu thdayalldinsz ttest:
two-sample assuming unequal variances
ﬁmmﬁiﬁ'@’m F-test two-sample for variances
Tdusnsneiu azidayalldimsneid t-test:
two-sample assuming equal variances LAY
WIAMNANNUS correlation matrix (r) 2e9tfaqy
5119 7 I anFAY Yeunniqaunse wazifFunn
2.4-D uazinuaasziiasAlszna(correlation of
principal component ; PCA) a84taqeing ] e
AANNANAUSALNIINTBNIMAAEY

Namswmﬂmuaﬁmscﬁ
1. ANUANINLANUAZNILNTNUDIAY
HANITALATIEYRA a9 A Nl aglgn
dalnadesdndsaminuasadun wudiulag
AILAN H pH Wunsndn Naunsadngetluseiu
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Ununansiian Panamagnesanidulsslomg
Suutnunadouiiuanilasuld uazaanug
LL@ﬂLﬂéﬂmmmi@@@u@ﬂﬂui:ﬁu@q uwlagnuang
2,4-D # pH flunsndh Naurzedngetlusydy

1runa1anemn sununeanasandulsslomd

PInnulnwnadannuanidasuld uazaaug
wanilasuuanloaauelusziuge 18y, 2548;
Soil Survey Division Staff, 1993) (Table 1)

Table 1 General characteristics of soils.

nadiaszihuarlfidudayanugiuly
NMINNANNANAUS VTN QAU ETRULATANT
v oo o d 42X 4
ANANS WA TITHIUIINIMINANTUNTRA A
818 ANANAUSTILILEN 2,4-D flanszaunig
INUNUAATHIDIGAUVTY AINAFANURINUATE
LAz LREUs1Aa T IWAY (Itoh et al., 2013)

Treatments pH OMVW Avail. T Exch. 5 CEC ) Particle size distribution (%)  Textural
(1:1) (gkg’) (mgkg') (mgkg’) (cmolkg’) sand Silt clay class
Control
2 HAS1 5.32 19.68 46.75 148.25 27.64 35.70 18.04 46.26 Clay
4 HAS 5.26 19.43 456.21 145.81 27.58 30.85 19.50 49.65 Clay
1DAS 5.27 19.59 41.71 143.51 26.32 36.68 19.55 43.77 Clay
3DAS 5.29 20.43 41.30 143.56 27.61 33.12 21.91 44 .97 Clay
7DAS 5.32 12.83 42.64 141.19 24.03 36.50 21.10 42.40 Clay
2,4-D
2 HAS1 5.53 14.04 50.01 160.54 27.36 33.19 18.71 48.10 Clay
4 HAS 5.55 18.44 47.58 151.28 25.26 33.85 20.13 46.02 Clay
1DAS 5.36 19.10 45.89 164.70 25.29 36.87 20.45 42.68 Clay
3DAS 5.54 19.88 47.77 160.77 25.41 35.38 21.61 43.01 Clay
7D AS 5.44 20.57 49.61 161.01 25.40 39.69 18.51 41.80 Clay

Remark: ' AS = After spraying 2,4-D

OM = Organic matter; Avail. P = Available phosphorus; Exch. K = Exchangeable potassium;

CEC = Cation exchange capacity

2. MU QA UG E A
PannuuueiiFeluulaslgninalnaiaes
zﬁ“m’amdfmLLﬂmmuquLL@xLLﬂmﬁWumi 2,4-D
u (Table 2) WudWLLﬂmmuqu‘ﬁ > uay 4 Falua
flenleRe 5.46 uay 5.52 Log10 CFU 71,3 uay
7 U §A1 5.62, 5.61 LAY 5.28 Log10 CFU dau
wlasfiniugns 2,4-D MAWUANST 2 uay 4 m‘ﬂm
T BunuuuANFe 6.50 LAY 6.73 Log, CFU fadl
3nngandulasAuRs LN@LL@EI‘ULV]F;IU‘LE‘N’]M
me‘mLa‘ﬂmmmummimmLLﬂmmuqum
utlagnuans 2,4-D tae'ld independent sample

t-test NANTRTU 95 tlafifus wudn t Stat
WAAZTI99A1 NANNINNIT t critical two-tail
uansuduLasugns 2,4-D HBunauuuaiiee
NINNILAIPILANBEINIHANNLANF NN
WHANATYUNNEDA 191HINNAINLLATIFEAINNI0
a7 2,4-D ailuuvaspnfuauinnnasoyle
(Celinaand Gomez, 2014) Maltseva et al. (1996)
Anmnnseleaans 2,4-dichlorophenoxyacetic
. Aa A a vl e

acid Tagl wumFenasylanluan1aenil Ao
dnduaesndega (haloalkaliphilic bacteria) W
! A A A o P o A

uupFaliiy tdA Aduamziieulsfiiann
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tagaaneans 2,4-D wanunaFuanldldlunng
sty el LAeaiu Smith and Mortensen (1991)
$1891U91 Pseudomonas testosteroni 1w
a a dl a d’l t-ﬂl = %
wuANGEEANULTNUNWN 7 8n13ld 2,4-D naen
:// ) Aﬁl = a 1 dﬁl £ 1 [
9198 BanUANTeaN T 2,4-D IUuUAIANTLAY
lunnsiasny
‘].]?NWM?’W@‘H?V‘MQ’NLLﬂ@\iﬁ']UﬂNLL@v
wilaaiviuans 2,4-D wumuﬂmmumu flamsy
2 uay 4 29 TANRRLWINAL 5.52 WAL 5.62
Log10 CFU 7an 1, 3 waz 7 4 dudiuim
sFaNTNAL 1R 5.61, 5.28 WAY 4.55 Log, CFU
duutlasiiniugns 2 ,4-D WUINNRINUENT 2,4-D
> uaz 4 Falue dulunousdensuiuls 4.69

WAz 4.59 Log10 CFU iaTauineulngld

independent sample t-test ﬁﬂqmﬁﬁlmj/u 95
wlaFifusl wudn t Stat wAazga99a1 NANNINNIN
t critical two-tail W@ lEAUINUTNN LAY
AILANUAZUUAINUANS 2,4-D HANLANANTY

agaldATyneatsa enaieadesiugnaves

2,4-D {n19duden191a3y1aalEas wanaini
2,4-D enafinafan1sanadreliuimisly
wlaafinuans Duan et al. (2023) ANHNATEY
2,4-D ﬁi'amiffmj””\mwm?m&lLmzﬂ’wri@lﬁlﬁmim
984 Fusarium graminearum Wu4d1 2,4-D Hua
gu&dﬁmﬂﬂ%‘tﬂ?‘t‘g‘ﬂ@ﬁﬂ Tnglilanniaiadoyanas
TatliAes (conidium) UAZVIRAUWUE (germ tube)
18997

Punnmeniluludnsyudnaulaspouns
WATKUAINUAT 2,4-D WudnulasAquas e
AT 2 Waz 4 dalne TeAneAEYINTY 5.94 uaz
6.13 Log10 CFU finan 1, 3 WAL 7 U duifsunnd
wan#iluludnle 6.12, 6.05 uaz 6.12 Log70 CFU
donutlasiinugns 2,4-D WU MAIWLANS 2,4-D 2

uaz 4 alus v Bunauenilulad@nld 5. 95uas
6.16 Log10 CFU 1ilanfenileumneada wudn
t Stat uAiaz g8 AANTaaNIN t critical two-tail
wanslifvindnsunanenitulu@nulaspounn
uazutasnuans 2,4-D TlfAuuAnsNaiueEng
NdAyn1eala
3. M9ATIANATIENLS NS 2,4-D AANANS
Tumu

HANNTALATI RN UENS 2,4-D TimnAna
TufrataAuildlunmaand (Table 3) Wuqn
utlaeiildduulag PALIANATIA lHN LTI 2,4-D
ARNAAUAADATI9ILEZIIAN TN N INAADS
flesinnnsmiugns 2,4-D 7918 2 uar 4 Falu
ATAANLLTNIL 2,4-D 0.61 WAL 0.30 NAANITH
r;ifaﬁ‘ll@m?”uau ANNANAL AIRENAUNAINUANT
2,4-D i3 uaz 7 Ju AR ldnuFunne 2,4-D
‘Vlﬁlﬂﬂ’]\‘i@‘f;l ie9ann 2,4-D mu’mmummqmm
1lszannu 7 Su (Boivin et al,, 2005) LHuAEL
Vogue et al. (2004) I1EMIUIN AN AEITA AT
2,4-D lugtres acid, diethylamine salt Laz ester
luAudrnszanns 10 Ju u@nmnﬁﬂ”\iwudmgmﬂ
Aulinasianisgaduilszquas 2,4-D a1NEIU
Meftaul et al. (2020) Wﬁnmmiamsﬁmmzmﬁlw
fneang 2,4-D TAuiTeAusaty Tdud A
99U Fautunag fautunaauds nane neadu
39U uazwiten nudluAuRAETnaue Ry
8¢ N13AATU 2,4-D @:Lﬁu"ﬁuﬁ@ﬁﬂ?mmwﬂm
Ruwilen avgideanlafuazindnesnlosifniy
ANNHANNINARD AU (ATC) Tt FuNduviae
pIfueY 7.66 iafiius anunsngady 2,4-D e
58.31 \wofifus luanuefinunaetlugan (MAR)
Faflt BN
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Buratiansuauagn (0.21 wlasidus) gaduiiies
26.00 wlefifus atnglsfinin nsgadulusu
MAR 1nndnlusumane (SAL) SefliFunndumsel
5 ' =3 ¥ a IS
AFuaugINdantias anaiuimey Au MAR §
BUNARLITHE T BN INNGIAN SAL NATY
= a Ao a =
PaluAunNUTN e RNIAR W HERA TN
Aunsdasueugedanasianisgadl 2,4-D gamx
Tdae TuanieniuneineenaAiunilsunburae
ANTUAUAUANNNIAATL 2,4-D g9 B14LHBIAN
o ] a r-d’jr-d a a = !
AR AUNALTNUEUNIARUINTENIANEING
pian13RAdL 2,4-D Iadmaariu agllaanEunn
aynIARuteIuar AU TUauTINLNGIN
fusen1saady 2,4-D
4. flasgffinasadruauilssinsaaunsdnu
AINANNUTIesaNTRAY UTuod
7e wavidiuane 2,4-D Taeldlusunsw
R XLSTAT version 2022 (Table 4 uay
Figure 1) wudniladsuned 2,4-D iingdenasa

AU
NNED

a a A g Y a A
NITLATEUUDILLLIANLTE anananaladuuainiFe

gaun7nldans 2,4-D WuunasAFUaNe Ly
nnswasey e (Celina and Gomez, 2014) uananil
o v a A |a =
fanudndnlunuidsnanmaonquanilasy
was laauuaziunneunARumlaagafidinase
N1IANANNT29 2,4-D TR ALY Wetnun
AAzieeAlsznauaINIInesuNaANNLLTLU
saule 61.37 wafidus lnsesrlsznauvany 1
@a1:13083un8 AN TS 40.93 wlafidus
Fal AN ANus UL aainugns 2,4-D ANy
2 waz 4 dqlug Tnel3noy 2,4-D HANNANRUS
™ A Se ¢ o co
AUSNN U AN e wananRE g uAUS A ULTNN W
Bunzadhg aun1ARuItes Lazamquanilaey
uaslaaeu tnalupuillaaziBan ayniaRUMtead
Uszananunsngadu 2,4-D laninndnaunianse
wasnaeuLle (Baumgartner et al., 2017) Boivin et
al. (2005) $78971U490 ﬂ?mm@um‘?ﬁmq pH 21U
BUNARY Uaz TN AU lWAUNKAFaN19G A
= = a
fanazidagunlasued 2,4-D Tusu

Table 4 Correlation matrix (r) between quantities of microorganisms with quantities of 2,4-D-dimethylammonium and

soils properties.

pH (1:1)  OM CEC Sand Silt Clay Bacteria Fungi Actinomycetes 2,4-D
pH (1:1) 1.00
oM 0.48 1.00
CEC 0.27 0.80 1.00
Sand 0.1 -0.47 -0.77 1.00
Silt -0.56 -0.63  -0.40 -0.18 1.00
clay 0.19 0.77 0.94 -0.86  -0.34  1.00
Bacteria 0.05 0.12 0.03 019 -0.08 -0.14 1.00
Fungi 0.22 0.18 0.44 -0.33 -0.26 045 -0.59 1.00
Actinomycetes ~ -0.25 -0.17  -0.15  -0.02 032 -0.15 0.06 -0.04 1.00
2,4-D 0.05 0.50 0.48 -0.35  -0.27 047 0.50 -0.33 -0.12 1.00

Remarks: Values in bold are different from 0 with a significance level alpha=0.05 (n = 30).

OM = Organic matter; CEC = Cation exchange capacity
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e / ﬂc_'i;ri\
1 1
i 2.4—:\ i i
0s : . = s g
| \ +
|/ | e oM | ¥ °”
2 [ 1 S L
= po} & - ¥ 3R | R == e T S SR S——
o | Actinomycetes cc$ T g * =
g Il\ Silt f £ Fs 3h e i
E ' e cu [ ] i
\ m Ccd —i
05 2| * e &
. 4 24-D2h =
3] + 24014
0 24.03d
10 “\‘“‘--._ e (a) 0 2.4-07d (b)
1.8 0.5 [-X.] a5 1.0 -‘- 4 -3 -2 -1 a 1 2 3 4 s
Factor 1: 40.93% Factor 1: 40.93%
& = Control plot after spraying 2,4-D 2 hours A =240 plot after spraying 2,4-D 2 hours
A = Control plot after spraying 2,4-D 4 hours + -24D plot after spraying 2,4-D 4 hours
® - conral plot after spraying 2.4-D 1 day * =24-D plot after spraying 2,4-D 1 day
= Control plot after spraying 2.4-D 3 days O =2,4-D plot after spraying 2,4-D 3 days

]
4 - Conrol plot after spraying 2,4-D 7 days

a- 2,4-D plot after spraying 2,4-D 7 days

Figure 1 Correlation of principal component analysis of quantities of microorganisms with quantities of 2,4-

D-dimethylammonium and soils properties.
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a1snandoneglunisuandatnatnan
U 2552. wih 282-287. Tu: nsulsvag
NWNITINITVAINANINEN RN HATAVAAT
Afad 49. UM INYRLULNBATANART,
NINNHUIUAST.

anla T9aaN ANy ﬁlufa@m @M §3970UNTIAN
uazanae IWsan3. 2550. N1AILAN
v lulsdnanareainemsng, urin 18s-
196. Tu: nsdszguazinisdialng
daausiend aseRt 33, Tsausu e
WUAT, NPUNNHUIUAST.

@1 @ediusnnl 2548, MadnaaRL WA 2.
AN NUNNMNINUN RN HATANART,
NIUNWNUIUAS. 733 T

Amarante, D.O.P., N.M. Brito, T.C.R.D. Santos,
G.S. Nunes and M.L. Ribeiro. 2003.
Determination of 2,4-dichlorophenoxy-
acetic acid and its major transformation
product in soil samples by liquid
chromatographic analysis. Talanta 60:
115-121.

Baumgartner, D., E.G. de Souza, S.R.M. Coelho
and M.F. Maggi. 2017. Correlation
between 2,4-D herbicide residues and
soil attributes in southern of Brazil.
Revista Ciencia Agronomica 48(3):
428-437.

Bekbolet, M. O. Yenigin and I. Yuce. 1999.
Sorption studies of 2, 4-D on selected
soils. Water Air and Soil Pollution 111:
75-88.

Bray, R.H.and L.T. Kurtz. 1945. Determination of
total, organic, and available forms of
phosphorus in soils. Soil science 59:
39-45.

Boivin, A., S Amellal, M. Schiavon and
M.Th. van Genuchten. 2005. 2,4-
Dichlorophenoxyacetic acid (2,4-D)
sorption and degradation dynamics in
three agricultural soils. Environmental
Pollution 138: 92-99.

Chapman, H.D. 1965. Cation exchange
capacity. pp. 891-901. [n: C.A. Black
(Ed.). Methods of Soil Analysis, Part 2.
Chemical and Microbiological
Properties. 2" ed. American Society
of Agronomy, Inc., Madison, WI.

Duan, K., Q. Shen, P. Xiang, Y. Shi, C. Yang, C.
Jiang, G. Wang, J. R. Xu and X. Zhang.
2023. Herbicide 2,4-dichlorophenoxy-
acetic acid interferes with MAP kinase
signaling in Fusarium graminearum
and is inhibitory to fungal growth and
pathogenesis. Stress Biology 3:31, doi:
10.1007/s44154-023-00109-X.



68

ANLNANAASLNHATHASZNITAANIS O (2) : 58-69 (2569)

Gee, G.W. and J.W Bauder. 1986. Particle-size

analysis, pp. 961-1010. In A. Klute, ed.
Methods of Soil Analysis, Part |. Physical
and Mineralogical Methods. American
Society of Agronomy, Inc., Madison,
Wisconsin, USA.

Gervais, J.; B. Luukinen, K. Buhl and D. Stone.

2008. 2,4-D Technical Fact Sheet;
National Pesticide Information Center,
Oregon State University Extension
Services. (Online). Available Source:
https://npic.orst.edu/factsheets/
archive/2,4-DTech.html (November 19,
2024).

Ismail, B.S., M. Sameni and M. Halimah. 2009.

Itoh, K.,

Adsorption, desorption and mobility of
2, 4-D in two Malaysian agricultural
soils. Asian Journal of Agricultural
Research 3(3): 67-77.

M. Kinoshita, S. Morishita, M. Chida
and K. Suyama. 2013. Characterization
of 2, 4-dichlorophenoxyacetic acid
and 2, 4, 5- trichlorophenoxyacetic
acid-degrading fungi in Viethamese
soils. FEMS Microbiology Ecology 84:
1574-6941.

Lerch T, M-F. Dignac, E. Barrius, G. Bardoux

Macur,

and A. Mariotti. 2007. Tracing 2, 4-D
metabolism in Cupriavidus necator
JMP134 with °C-labelling technique
and fatty acid profiling. Journal of
Microbiological Methods 71: 162—-174.
R.E., J.T. Wheeler, M.D. Burr and
W.P. Inskeep. 2007. Impacts of 2,
4-D application on soil microbial
community structure and on
populations associated with 2, 4-D
degradation. Microbiological Research
162: 37-45.

Maltseva O, C. McGowan, R. Fulthorpe and
P. Oriel. 1996. Degradation of 2,
4-dichlorophenoxyacetic acid by
haloalkaliphilic bacteria. Microbiology.
Microbiology 142: 1115-1122, doi:
10.1099/13500872-142-5-1115.

Meftaul, .M., K. Venkateswarlu, R. Dharmarajan,
P. Annamalai and M. Megharaj. 2020.
Movement and fate of 2, 4-D in urban
soils: a potential environmental health
concern. ACS Omega 5: 13287-13295.

Morgan, J.AW., G.D. Bending, P.J. and White.
2005. Biological costs and benefits to
plant-microbe interactions in the
rhizosphere. Journal of Experimental
Botany 56: 1729-17309.

National Soil Survey Center. 1996. Soil Survey
Laboratory Methods Manual. Soil
Survey Investigations Report No.42,
Version 3.0. Natural Conservation
Service, (NRCS), USDA.

Nelson, D.W. and L.E. Sommers. 1996. Total
carbon and organic matter. pp. 961-
1010. /n: D.L. Sparks, A.L. Page, P.A.
Helmke and R.H. Loeppert, eds.
Methods of Soil Analysis. Part Ill.
Chemical Method. American Society
of Agronomy, Inc., Madison, Wisconsin,
USA.

Smith, A.E. and K. Mortensen. 1991. Degradation
of waste 2, 4-D residues using a soil
bacterium in a sprayer tank system.
Canadian Journal of Soil Science 71:
243-246.

Soil Survey Division Staff. 1993. Soil Survey
Manual. United States Department of
Agricluture, Washington, DC. 437 p.



69
Agricultural Science and Management J. 9 (2) : 58-69 (2026)

Sutherland, D.J., G.K. Stearman and M. J.M. Vogue, P.A., E.A. Kerle and J.J. Jenkins. 2004.
Wells. 2003. Development of an OSU extension pesticide properties
analytical scheme for simazine and database; Oregon State University:
2,4-D in soil and water runoff from Corvallis, OR
ornamental plant nursery plots. Journal Vieublé Gonod, L., F. Martin-Laurent and C.
of Agriculture and Food Chemistry 51: Chenu. 2006. 2,4-D impact on bacterial
14-20. communities and the activityand

Thomas, G.W. 1982. Exchangeable cations. genetic potential of 2,4-D degrading
pp. 159-165. In: C.A. Black (Ed.). communities in soil. FEMS Microbiology
Methods of Soil Analysis, Part 2. Ecology 58: 529-537.

Chemical and Microbiological Zabaloy, C. M. and M.A. Gomez. 2014.
Properties. 2nd ed. Agronomy No. 9. Isolation and characterization of
American Society of Agronomy and indigenous 2,4-D herbicide degrading
Soil Science Society of America, bacteria from an agricultural soil in
Madison, WI. proximity of Sauce Grande River,

Argentina. Annals of Microbiology 64:
969-974.



70

Nﬂ%'ﬂﬁﬂ‘ﬁuzﬁﬂﬂﬂlﬁﬁzuumiu@ﬂwﬁﬁugms“vrnm‘:ﬁ"lﬁiﬂauiﬁnn’lwm‘mam
ANHULTIN UWREAUNUAIRIMST IUMSYUTAUNINAL B
Effect of Total Digestible Nutrient in Commercial Concentrates on Feedlot Performance,
Carcass Characteristics and Feed Cost of Daily Steers
Hurd Asszhng’ Aslgn niauiasn’ Ussudn A5199A" Jgsnsal Yyuay'
nlas A3z’ Taamn taunu’ hase neaandwe’ yuun wialnyy was
#3813 U
Anchalee Khongpradit1, Kongpatom Karnjanasirm1, Prayad Thirawong1,
Watcharaporn Boonsaen', Mansion Srisupha', Sopita Buaban', Pajaree Gruaysap',
Busaba Kaewkomut' and Suriya Sawanon'

Received: November 19, 2024
Revised: February 18, 2025
Accepted: February 20, 2025

Abstract: Concentrated diets are an important factor for feedlot cattle to achieve good performance.
This study aimed to evaluate the using different commercial concentrate with similar crude protein
content (13.08 + 0.44 %DM) but different total digestible nutrient (TDN, 66.43 vs 70.68 %DM) in feedlot
dairy steers. Thirty dairy steers (26 to 28 months old) with an average weight of 493.32 + 31.65 kg were
used. They were randomly divided into two groups of 15 steers each. The experiment was conducted
using a completely randomized design. The steers received two commercial concentrate formulas:
commercial concentrate A (high fiber and low TDN) and commercial concentrate B (low fiber and high
TDN). The feeding was divided into 2 stages: the early and late stages of feedlot by feeding 7 and 8
kg of concentrate/head/day, respectively, and Napier grass silage ad libitum. In the late stage of the
feedlot, 1 kg of rice straw/head/day was added. The steers were maintained in a feedlot until they
attained an average body weight of 667.0 + 39.60 kg, at which point their carcass characteristics
were analyzed. The data collected were subjected to statistical analysis using a sample t-test. The
findings revealed that dairy steers fed with commercial concentrate B exhibited significantly greater
weight gain and average daily growth rates in comparison to those fed with commercial concentrate
A (P < 0.05), resulting in a 61-day reduction in the feedlot period. Moreover, steers fed with
concentrate B demonstrated a lower feed cost per kilogram of weight gain, leading to a reduction
in overall feedlot expenses relative to that fed concentrate A. However, no significant differences in
carcass characteristics were observed among steers slaughtered at a body weight of 667.0 + 39.60
kg (P > 0.05). In conclusion, a concentrate with similar protein content but a higher TDN levels may

enhance feedlot performance and reduce the duration of the feedlot period.

Keywords: Concentrate, Dairy steers, Feedlot performance, Fiber, Total digestible nutrient
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Table 1 Chemical composition of commercial concentrate diets and roughages of experimental diets.

Chemical composition Roughage Concentrate diets

Rice straw Napier grass silage A B
Dry matter (%) 90.25 19.46 90.19 89.08
Organic matter (%DM) 88.78 91.07 84.99 86.70
Crude protein (%DM) 6.51 6.85 13.39 12.77
Crude fat (%DM) 1.20 1.64 3.21 4.32
Crude fiber (%DM) 35.64 34.45 10.25 7.67
Neutral detergent fiber (NDF) (%DM) 72.87 68.35 34.22 23.81
Acid detergent fiber (ADF) (%DM) 49.54 46.04 30.43 21.86
Acid detergent lignin (ADL) (%DM) 5.41 4.85 6.55 3.98
Ash (%DM) 11.22 8.93 15.01 13.30
Calcium (%DM) 0.37 0.38 1.05 1.10
Phosphorus (%DM) 0.12 0.31 0.76 0.78
NFE (%DM)" 45.43 48.13 48.33 51.02
NFC (%DM)” 8.20 14.23 34.17 45.80
TDN (%DM)” 40.78 43.71 66.43 70.68
Feed cost (Baht/kg DM) 222 7.71 11.09 12.35

"Nitrogen free extract, NFE (%DM) = 100 — (%CP + %EE + %Ash + %CF)
? Non-fiber carbohydrate, NFC (%DM) = 100 — (%CP + %EE + %Ash + %NDF)
¥ Total digestible nutrient, TDN (%DM) = 40.3227 + 0.5398(%CP) + 0.4448(%NFE) + 1.4218(%EE) - 0.7007(%CF)
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Table 2 Effect of commercial concentrate diets on feedlot performance (mean+SD) for the first period (83 days).

Item Concentrate diets P-value
A B
Initial weight (kg) 490.75+30.56 495.88+32.73 0.618
Final weight (kg) 532.75+28.61 557.50+£35.45 0.071
Weight gain (kg) 42.00+10.20 61.63+17.02 <0.001
ADG (kg/d) 0.53+0.12 0.74£0.20 0.012
FCR 19.82+4.46 14.54+4.13 0.978
Total intake (kg DM/d) 10.00£0.19 10.08+0.23 0.242
Concentrate (kg DM/d) 6.06+0.17 6.13+0.03 0.113
Napier grass silage (kg DM/d) 3.94+0.15 3.94+0.23 0.482
Total feed cost (Baht/head) 8,110.64 8,741.07
Concentrate cost (Baht/nead) 5,657.99 6,288.42
Roughage cost (Baht/head) 2,452.65 2,452.65
Feed cost per gain (Baht/kg) 193.11 141.83
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Table 3 Effect of commercial concentrate diets on feedlot performance (mean+SD) for the final period.

Item Concentrate diets P-value
A B

Initial weight (kg) 532.75+28.61 574.14+26.90 0.007
Final weight (kg) 667.20+36.87 686.79+41.82 0.096
Weight gain (kg) 127.64+56.02 127.10+65.33 0.509
ADG (kg/h/d) 0.48+0.11 0.62+0.184 0.018
FCR 21.92+5.48 18.96+5.31 0.881
Total intake (kg DM/h/d) 11.27+1.39 11.62+0.62 0.335
Concentrate (kg DM/h/d) 6.91+0.15 7.10£0.10 <0.001
Napier grass silage (kg DM/h/d) 3.57+1.33 3.71£0.57 0.264
Rice straw (kg DM/h/d) 0.79+0.05 0.81+0.04 0.324
Day on feeding (days) 266.00 205.00 <0.001
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Table 3 (continue)

ltem Concentrate diets P-value
B
Total feed cost (Baht/head) 28,241.49 24,062.45
Concentrate cost (Baht/head) 20,652.36 17,989.33 -
Napier grass silage cost (Baht/head) 7,122.15 5,704.13 -
Rice straw cost (Baht/head) 466.98 369.00
Feed cost per gain (Baht/kg) 221.26 189.32
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Table 4 Effect of commercial concentrate diets on carcass characteristics and meat quality (mean+SD).

Item Concentrate diets P-value
A B
Live weight (kg) 662.40+ 36.38 671.53+42.81 0.29
Hot carcass (kg) 362.20+ 30.32 366.66+ 23.35 0.34
Hot carcass (%) 54.72+1.99 54.68+1.28 0.53
Cold carcass (%) 53.35+2.12 53.69+1.46 0.32
Marbling score 1.70+0.65 1.53+0.66 0.71
Loin eye area (cm?) 81.64+14.46 87.49+21.70 0.24
Backfat thickness (cm) 1.20+0.48 0.83+0.42 0.96
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Abstract: Rainfall fluctuations have affected maize productivity, adversely impacting the feed industry
in Thailand. Therefore, developing new Fy maize hybrids with high yields and high levels of drought
tolerance could help alleviate yield losses for field maize growers. This study aimed 1) evaluate drought
tolerance in hybrid maize 2) assess the combining ability and heritability of drought tolerance in hybrid
maize to determine a pattern of gene action controlling drought tolerance trait. Twelve Fq crosses
were developed via North Carolina mating design Il and tested in a 2 x 12 factorial in a randomized
complete block design with 2 replications, totaling 48 experimental units. The first treatment factor
was 12 Fq crosses, whereas the second one was the watering regimes, categorized as well-watered
and water-stressed for a specific period. The fresh weight of husked ears was recorded, and a stress
tolerance index was calculated. ANOVA and mean comparison analyses showed that the fresh weights
of Ki48 x Nei542010 and Nei452004 x Nei542010 were high under both water-stressed and well-watered
regimes, along with a high value of stress tolerance index. Furthermore, this study found that drought
tolerance in Fy maize was genetically controlled by additive gene effects. Hence, selecting parental
inbred lines with homozygous alleles for drought tolerance could enhance the drought tolerance of
F1 hybrid. High narrow-sense heritability was also observed in this study. Therefore, careful parental
selection is the first important step in developing drought-tolerant single cross-hybrids, which could

decrease maize yield losses caused by rainfall fluctuations.

Keywords: Combining ability, North Carolina mating design I, Narrow-sense Heritability, Stress tolerant

index
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Table 1 North Carolina Mating Design Il with 12 F1 progenies.
Female parents Male parents
Nei9202 Nei542010

Ki48 Ki48 x Nei9202 Ki48 x Nei542010

Ki53 Ki53 x Nei9202 Ki53 x Nei542010

Ki59 Ki59 x Nei9202 Ki59 x Nei542010
Kei1421 Kei1421 x Nei9202 Kei1421 x Nei542010
Nei452004 Nei452004 x Nei9202 Nei452004 x Nei542010
Nei492006 Nei492006 x Nei9202 Nei492006 x Nei542010

2. NMSNARAUANKNAN IUANINLATEAAINNNS
anpti

ﬂqmuﬁmmqﬂmamﬁ”\i 12 Auan Tuls
Bauszuudlanfinisaauaunisldiiaanisld
szuuimen dgndalne 1 Ausdagslugegn
TUALFUENUALENAN 20 LTUANATUATEY 44.5
Lﬁﬁuﬁmmmiﬂf‘fmﬂ@uﬂ?{Lm"'&ﬂmnﬂauﬂgmmzﬂﬁ
aTNAEATIEIU 211 VNUHUNNTNARBIILL 2x12

factorial in randomized complete block design

U291 uaz 5 ﬁuﬁiﬂ@:m@mﬁiﬂ%ﬁ Hudenaang
Javsn 48 MinENAREd UALMEMAaedLsznaL
grednTwadiuiu 240 du fvunliiladed 1 Ae
@uﬂmauﬁ"\ﬂ 12 ANAN drulladedl 2 Ae sduuung
i 8un 1) mslinuuugsane (WW) aaly
¥ lumewdn 1 asasadu dmsnnsWiinieas 29.20
UAFDUNT TUAY 30 WT LAY 2) N13anTiAnTs
¥ (WS) e NATEARINNN ALY
nssvlnzentniduean 7 fudlednalnadiengld



Agricultural Science and Management J. 9 (2) : 82-92 (2026)

85

33 f;wmﬂ@niﬂwm 39 viaslgn mnuummmu
datnwaliiaseyiuls Tdloanuou 2 afs psad
1 Wileiadgns 15-15-15 ‘Emﬂ‘lmmwuﬂfauﬂ@ﬂ
#m31 50 NlaniuFals (LALFUAY 5.80 NINFABMLY
2 B e e e
Asan 2 Wilewail gms 46-0-0 NEMIT 44 NlaNdA
1 1 dl £ [ 1 U d‘ %
sinls (1RAusiuaz 5.16 NiNsas) WadaTnaaie)

Thlszanny 35 Jundatlgn wiauiuynaaiug

wazrindmdaia antudlednalnaen dtsranm
120-125 §u Gavnafiuifes dminasvdaen
wlaan (Fresh weight; FW) %ﬂuwnm%ﬁﬁwma‘
mimumm%mmmmmuuﬂmuw waztiwin
fnukandeas 7l 72 asenaadaa 48 G2l

Imﬂimwmwmqiwmgmmm”l,m 79U
(39 Tundstlgn) wazngumn el 24 4alug
(40 Fumaailgn) wiudeyaraduid@anly (SPAD)
Tt/ 9ip3as SPAD meter 471431 10 vl way
ANTsdauly (Leaf rolling: LR) AtanesnTing
nanv1adly
3. MSAATIUTAYANIINUENTTN

desananaudsnluGudy wazaue
luusaza18WUgAANLANANAUAINAN 0L
NNRUGNITN fardu fn SPAD uaz LR fagnin
NIMIAIAINNLEANENS (Difference: Diff) Aaui
azthanldlunisiinvideya Tne Arpgusi
89A1 SPAD UazLR luszinasning 3o nasLlgn
(mﬁﬂﬁ 791) m”l&’fmnmmsrdwﬁ

Diff = -Y

Ime = mﬁﬂ@uqmuﬁmmLLmammwuﬁ
uazY = mumqmmm@\mmmmmwuﬁ (e AL
fjf]mawuﬁ“l,mmmmmmmslu uaznissiauluan
mfi@ﬂﬁzﬁqm)

UAT ANAINNANNTBIAT SPAD uay LR
ndannauanlsiing 40 Tunaatgn (nelu 24
%Tm) wldannaunsand

Diff = Y Y

e Y = mummnﬂmumium
(rewatering) ‘ﬂ@\iLLﬁl@v@’]ﬂwuﬁ HAZ Y. AGER T
N 7 Sureusiazaaiug (meummmawuﬂm
mmmnaumﬂumimmmmem)

ihdayadwindndendeniildann
ﬁﬁq‘twmﬁﬂzgﬂlu 2 gﬂLL‘J_mmﬂﬁ’ﬁﬁ (WW ez WS)
UATUIUA AT A NN U UFRENNLATE A TRel
dannnsue4 Fernandez (1992) s

st - Y= %Yo
Y 2
P

e Y= ANARTBITITTIINALN Y =
w@mmmwwl‘wmﬂnm waz Y . mmnmm
mawmmLfmmmmmmmnnn@‘[ulwﬂmﬁu
¥lna

mﬂfuﬁﬁmg@ﬁmﬁnﬁﬂmmuﬁqﬂfﬂn
ABNNIATUIUA AT AN NN LN UFAB AN LA
LazUINNILATIZUAIAN N LT U IRIENE NS
nan sunalsziiuAnAanngnnsnlunissau
sravinlal (general combining ability; GCA) 184
dralnaateiugnand wazaanaInisnlunig
FUFILANTY (specific combining ability; SCA)
waagnan Tnaldunaina gpbStat (Patil and
Lackshmi, 2020) 114 Rv4.4.1 (R Core Team, 2024)
nFoNAUIIANAIIN UL T TIUNIIRUG NITHATE
T1g1nsa PB Tools Version 2.0 (PBTools. 2014)

AUFUNNTIATIEUERIIAUGNITHRENS
AL (narrow-sense heritability; h2) 1¥annnsv84
Grafius et al. (1952) ﬁx‘iﬁ

02f+ 02m
h? = x 100

2 2 2 2
0f—,—om-i_o-fm+0e/r

lnew 0° 0° 0° ©° = AN
f m fm e Warr

wdstTauniaiugnesuaesWugul Wugwe

UffuiugTnszndnaiugusiuazne A1ANAAIA

LARDL LATANUITN ATNAFL

Nﬂﬂ']iVlﬂﬂ’ﬂ\ﬂLLﬂgaqqifﬁ
AsAAgITiANNLLsUsuIRIANENAVAN

HANTTUIIHUBNENANANVRIANAN
(crosses) a“m:rmvmﬂﬁ’ﬁﬁ (watering) wag
Ufduiugsnszudeilade (crosses x watering)



86

ANLANAASLNHATUASZNITAANIS O (2) : 82-92 (2569)

AnENNTILAIEANA N LY T TULLL Two-way
ANOVA m@\i'&”ﬂwmxmmmm’wmm@mlu
(Dn‘f SPAD 39 DAP) ANAHANNNIIERIY P ‘1/1
e 7 Fu (Diff_LR 39 DAP) LazndULn s
mﬁslu 24 m‘llm (40 DAP) m‘vmﬂﬂﬂ (FW) w8z
Vvt (TDW) WL Bvianana 3 THARINEN
um@ﬁi@ﬁﬂwm:nnaﬂwm: (P < 0.001) Beinaiile

° o

ANATYNAnA waz uazdduiusianseudnlaat

&

(crosses x watering) Auaseansoiy SPAD 40
DAP (P < 0.05)aeinslia @Ay neaia (Table 2)

waviiladiAsziA1ANLLslsauTeg
FTRATINNUNIUADANTNLATLAUDIAN 1 DY
Wnineln (STIFW) wul One-way ANOVA W11
ANANTNAN AT RFATHAINNUNIUER AN N

- J e oima

wzeln (P < 0.01) luanush uaenlulanananig

P

ADRADATRAINNNUNIUABANINLATEA (Table 3)

Table 2 Analysis of variance (ANOVA) of Difference SPAD and LR at 39 and 40 DAP fresh weight (FW) of 12 F1 progenies
under different watering regime (water stress and well water) and stress tolerance index (STI).

MS
Sov df Diff SPAD 39  Diff SPAD40  Diff LR39  Diff_LR 40 FW TDW
DAP DAP DAP DAP

block 1 0.2 1.047 2.3* 0.81 1 8
cross 11 13.5%* 2.159 3.6%* 2.02%* 1094*** 877+
watering 1 1748.9%* 27.165*** 326.1%** 176,417 16272"**  12459***
Cross x watering " 8.5%** 2.827* 2.9 2.31%* 293 195%**
Residuals 23 0.6 1.003 0.4 0.31 35 31

Remark: *P< 0.05, **P < 0.001

Table 3 Analysis of variance (ANOVA) of stress tolerance index (STI) of FW with 12 F1 progenies under different watering

regime (water stress and well water).

sov df ss MS F-value Pr(>F)
Block 1 0.002 0.002 0.285 0.604
Cross 11 1.727 0.157 24.387 3.89x10™% **
Residuals 11 0.071 0.006

Remark: **P < 0.001

nsfBeuflauAeandaedE Least
significant difference (LSD) WudnsaluanIn
and wazananliiiing ANAN Kid8xNei
542010 (94.987 WAY 66.475 NTU) WA Neid52004
xNei542010 (74.66 8L 59.135 N3d) Wenaat
sl ﬁﬂﬂ’]ﬂﬁi’]@@x‘igﬂ WL roludnmoz
FW waz TDW &y (Table 4) uazianmossd
ﬁmLuéﬁmmeﬁ@u%’ﬂ\mmugmjﬂdﬁ@;Nau@jéu

(Figure 1) %q@ﬁﬂnﬁ@ﬁ@a‘mﬁﬁnwmmmmuq’
Lﬁ'@mﬂummwmmﬁﬁ 7l 39 Junasdgn wudn
AHAN Ki48xNei542010 HAraausinanissiauly
(Diff_LR 39 DAP) @mmﬁﬂﬂﬁqm (2.35 L TURLNRAT)
Lazfinsnnsluegnasadadiondusntiiin nefly
24 talug Tngiilen (Diff_LR 40 DAP) Junaailgn
mﬁi 4.90 IURLNAT Lmzu@ﬂmnﬁﬁqwudﬂ@mm
Ki53xNei542010kay Kid52004xNei542010
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mmmmmammwml‘u (Diff_SPAD 40 DAP)
LWN“]J‘LA@?;I’N?’J@L?'J@EV] 3.56 UAY 2.75 $391NN"3
AnEn18 Jangpromma et al., (2010) '1/11!?1 lezidu
Bururelsflad lnaldiases SPAD luanin
Rraa taanisiiudayarn SPAD 7l 90 u
AzuladATn @18Wug 03-4-425 AN SPAD “ﬂF;i‘ﬁl
37.30 ganalFHAn mi@%l@@mm 7.56 (ug cm’ 2)
el b ey mmnumwuﬁ@u y fifldn SPAD
anas Annalsladasanasanulldae 3 lkisiude

ANNAATYTRINNTALANANTA Y wazaIn
N19ANHUe Effendi et al. (2019) WU31 MY
duusuansiiudinisdaulurestninading
Iﬁﬂ?uﬁmﬁﬁﬁuﬁwﬁm@ﬂuqq auundaeslunay
fasnas mﬁ“m:mﬂ?mmﬁﬂﬁuﬁmﬁm@ﬂﬂﬁ’@fg
luszdugeluaniazannaiananiauds et
mmmmsmmﬁu%qiwmlums@m%ﬁﬂuﬁu
deanatinusnfian Lmza‘xd"un’wzgtyﬁﬂﬁmm
nspeth

Table 4 Analysis of variance (ANOVA) with LSD test table for SPAD, LR (39 and 40 DAP) FW and TDW of 12 F1crossed
under water deficit condition (upper) and well water (lower).

[ crosses Diff_SPAD 39 Diff_SPAD 40 Diff_LR 39 Diff_LR 40 FW TDW
DAP DAP DAP DAP

Kei1421xNei542010 9.50 ef 1.82 abcdefgh 3.8 cd 3.90 cde 56.75 * 44.89 '
Kei1421xNei9202 8.65 f 1.42 cdefghi 3.05 de 2.80 ef 3599 " 2459 '
Ki48xNei542010 14.12 ¢ 0.47 efghijk 235 e 1.90 f 94.98 * 66.47
Ki48xNei9202 8.41 f 2.52 abcde 2.95 de 3.05 def 56.83 32,97 “

ﬁ Ki53xNei542010 14.34 bc 3.56 ab 4.60 bc 3.10 de 68.67 " 53.70 "
@ Ki53xNei9202 11.92 d 1.93 abcdefg 540 b 3.40 de 4247 " 29.14
§ Ki59xNei542010 9.39 ef 1.46 cdefghi 585 b 7.05 a 71.49 O 43.75
Ki59xNei9202 10.92 de 0.13 ghijk 477 bc 397 cd 4950 " 33.57 M
Nei452004xNei542010 16.72 a 275 abc 820 a 490 bc 74.66 o 59.13 &
Nei452004xNei9202 14.84 bc 1.70 bcdefghi 4.80 bc 6.00 ab 5151 30.71 !
Nei492006xNei542010 10.35 de 2.32 abcdef 575 b 3.00 def 65.75 3580 M
Nei492006xNei9202 15.79 ab 378 a 4.83 bc 4,03 cd 4233 " 2452
Kei1421xNei542010 246 g 2.60 abcd -0.65 fg 035 g 79.04 56.73 O
Kei1421xNei9202 1.33 gh 0.61 defghij -1.20 gh 0.20 g 7427 5212 "
Ki48xNei542010 0.99 ghi 1.46 cdefghi -0.45 fg 070 g 117.93 * 9.61 *°
_ Ki48xNei9202 0.78 hi 0.44 fghijk 0.70 fg 04 g 117.66 80.43
§ Ki53xNei542010 0.76 hij 0.34 fghijk 2.00 h 0 g 82.09 " 71.58 *
= Ki53xNei9202 0.63 hik  -1.51 k -0.80 fgh 0.30 g 64.575 ' 43.47 ™
= Ki59xNei542010 0.26 hijk 1.61 bcdefghi -0.20 fg 0.10 g 104.985 856 ™
Ki59xNei9202 -0.55 ijkl 0.48 efghijk 0.30 f 0g 80.615 58.33
Nei452004xNei542010 0.79 jkl -0.35 ijk 0 fg 010 g 128.675 ° 106.535 °
Nei452004xNei9202 0.92 0.91 jk -0.10 fg 010 g 11122 ™ 77.25 °°
Nei492006xNei542010 -1.60 | -0.15 hijk -0.10 fg 0 g 90.865 62.445 "
Nei492006xNei9202 -3.26 m 1.19 cdefghi -0.30 fg 0.15 g 100.91 °*  74.825 °*

mean 6.044583 1.238125 2.09 2.0088 77.659 56.0508

Fovalue .

LSD 1.576657 2.071906 1.2588 1.1547 12.2014 11.4874

CV% 12.60904 80.89413 29.1162 27.7869 7.5951 9.9072
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Figure 1 Mean comparison with Least Significance Difference test at 0.01 significant level of 12 F1 crosses for ear weight
in grams per plot under water stress and well water conditions.
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Table 5 Estimates of general combining ability (GCA) under well-water (WW) water stress (WS) and Stress tolerance
index of 8 parental lines

lines FW_Ww FW_WS STI_FW

Males

Nei542010 4 10.354*** 12.805**

Nei9202 -4 -10.354*** -12.805**
Females

Kei1421 -19.833*** -18.312*** -12.872**

Ki48 17167 20.062*** 16.66**

Ki53 -22.333 -4.312 -3.675*

Ki59 -0.333 1.188 1.25

Nei452004 25.667*** 5.188 3.838*

Nei492006 -0.333 -3.812 -5.202*

Remark: *P< 0.05, **P < 0.01

Table 6 Estimates of specific combining ability (SCA) for Stress tolerance index of 12 F1 crosses

F1 crosses FW_WW FW_WS STI_FW
Kei1421xNei542010 -3 0.146 -2.425
Kei1421xNei9202 -4 -3.229 2.425
Ki48xNei542010 6.5 4.146 6.272*
Ki48xNei9202 4.5 -0.354 -6.272
Ki53xNei542010 1.5 -7.354 0.292
Ki53xNei9202 -5.5 6.646 -0.292
Ki59xNei542010 3 -0.146 -1.813
Ki59xNei9202 4 3.229 1.813
Nei452004xNei542010 -6.5 -4.146 -1.23
Neid52004xNei9202 -4.5 0.354 1.23
Nei492006xNei542010 -1.5 7.354 -1.095
Nei492006xNei9202 5.5 -6.646 1.095
Genotypic Variance (VG) 391.730 248.505 0.078
Phenotypic Variance (VP) 410.518 292.828 0.084
Additive variance (VA) 749.124 1.250 0.100
dominant variance (VD) 297.218 4.833 0.005
Narrow sense heritability (h2) 0.703 0.187 0.903
Dominance Ratio 0.891 2.781 0.307

Remark: *P < 0.05
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Abstract: The aim of this study was to investigate the utilization of by-product from tanning industry
(BPTI) on growth and yield of hybrid maize cv. Seed Tech 188 planted in Kamphaeng Saen soil series.
The experimental design was arranged in Randomized Complete Block (RCBD) with 3 replications
and consisted of 8 treatments. The results of this study revealed that all treatments that applied of
chemical fertilizer (CF) based on soil chemical analysis or the application of CF based on soil chemical
analysis and spray with BPTI provided the highest plant height, leaf greenness (SPAD unit), ear weight,
ear without husk weight, grain weight, 1,000 grain weight, total N and protein in grain and significantly
different when comparing with the control treatment (control, T1), which resulted in the lowest plant height,
leaf greenness (SPAD unit), ear weight, ear without husk weight, grain weight, 1,000 grain weight, total

N and protein in grain.

Keywords: By-product from tanning industry (BPTI), Maize, Protein in grain
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(N) 1sznaumae BPTI (O) A1131U 1,000 NAAANT
LAZLAN ZnSO4, FeSO4 WAy NaZ[BAOS(OH)A].8H2O
atay 10 NN InsantiRunasznisvesilaniia
mmmnm@waﬂﬂiﬁqmmwmmwgﬂuﬁqﬁq 3gmT
(Table 3) (ALATNZHRNNATNNTURETINANENANERT

o e da o -
WWBNTWRUNTIAY, 2548) N1saANUTlETHAMAY
anuanaas ligaanssunanmiingzyin 2 Ak
1818 20 UAT 40 TUNAILgN NANIAD FANFLMAADY
71 3, 5 uar 7 Aosijeaiiniangms BPTI (O), BPTI
(N1) uaz BPTI (N ) AU 150 NAAAMNTFARUN 20
an3 1EN1IRANULARZASIANTUNNTRANY 4 64
sals (1.2 an3sals) AIUAISUNAABT 4, 6 LAY 8
Aaaileminagas BPTI (O), BPTI (N,) uaz BPTI
(N) MU 300 RAFANT/UN 20 AR3 Tnsinsanny
WAATATIANTILNNTAANL 4 9FD s (2.4 ARTsials)

nsiiudayanisaseyuinaesd1aing

dgj o rdl A o 2 1
ausdndneny 1, 2 uay 3 theunaslgn laun
ANEIFU UazAIANITERaadly (SPAD unit)

[ o ] -ﬂl £ lﬂl
(A unelun 3-5 andatgaen) tagldaTed
chlorophyll meter (Minolta Co., Ltd., JAPAN:
SPAD-502 model) 1115Un13iAudayananan
WATRIALTYNAUNANARTRIT12 INALA ARG

A o v 1 20’ o ?/ A
a1y 4 theundsdgn liun dmindniaaen
Umindndenwaen dvsinds Wvin 1,000
wan UIunalulnneuwionnn wazdTunnldsiu
Tudn dapurnandsinaluinsauianunlu

LWAA (%) x empirical factor lagiNN1iuA empirical
factor @1USLLNAAT2TWAWINTL 6.25 (National
Research Council, 1994) antiu irdayanns
WIYAUTR HaNdm warasAlsnauNaKNART
Ifannn1InaaedNndAsziAN kLl slsunia

aa . . pry P
405 (analysis of variance) WealTeLiiauainu
wansngresAaaslangld DMRT (Duncan’s
multiple range test) NTzAUANNITRNUSREAS 95
pnalilsunsu Statistical Package for the Social
Science for Windows (SPSS) version 22
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Table 1 Chemical and physical properties of soil (0-30 cm) before the experiment.

analysis and spray with BPTI (N2) of 2.4 I/rai

2°2.4 \rai

Properties Results Rating"
pH (1:1) 717 neutral
ECe (dS/m) 1.62 non-saline
Organic matter (%) 0.93 low
Available P (mg/kg) 72.69 very high
Exchangeable K (mg/kg) 1156.23 high
Exchangeable Ca (mg/kg) 1,196 high
Exchangeable Mg (mg/kg) 76.58 moderate
Exchangeable Na (mg/kg) 31.85 -
Extractable Fe (mg/kg) 7.63 low
Extractable Zn (mg/kg) 0.59 low
Extractable B (mg/kg) 0.80 moderate
Texture sandy loam -
= FAO Project Staff and Land Classification Division (1973)
Table 2 Detail of treatments.
Quantity of major elements
o From chemical From by-product of
Treatments Descriptions Symbols b o
fertilizer tanning industry (BPTI)
(ng—PQOS—KQO per rai) (gN—PZO5»KZO per rai)
T no fertilizer and no spraying with by-product control 0-0-0 0-0-0
from tanning industry (BPTI) treatment
the application of chemical fertilizers (CF) CFDOA 20-5-5 0-0-0
based on soil chemical analysis
the application of CF based on soil chemical CFDOA+BPTI (O)1 Sl 20-5-5 65.04-0-0
analysis and spray with BPTI (O) of 1.2 I/rai
the application of CF based on soil chemical CFDOA+BPTI (O)HVW 20-5-5 130.08-0-0
analysis and spray with BPTI (O) of 2.4 I/rai
the application of CF based on soil chemical CFDOA+BPTI (NW)1 Sl 20-5-5 80.76-0-0
analysis and spray with BPTI (N1) of 1.2 I/rai
the application of CF based on soil chemical CFDOA+BPTI (Nj)zwm 20-5-5 161.52-0-0
analysis and spray with BPTI (N1) of 2.4 I/rai
the application of CF based on soil chemical CFDOA+BPTI (N2)1 o 20-5-5 85.68-0-0
analysis and spray with BPTI (N2) of 1.2 I/rai
the application of CF based on soil chemical CFDOA+BPTI (N) 20-5-5 171.36-0-0

- BPTI (O) of 1.2 I/rai = 13.74, 4.61 and 1.20 mgFe, Zn and B per rai, respectively.
- BPTI (O) of 2.4 |/rai = 27.48, 9.22 and 2.40 mgFe, Zn and B per rai, respectively.
- BPTI NW) of 1.2 I/rai = 557.34, 1,291.2 and 332.06 mgFe, Zn and B per rai, respectively.

- BPTI N2) of 1.2 I/rai = 463.26, 1,867.2 and 584.22 mgFe, Zn and B per rai, respectively.

(
(
- BPTI (NW) of 2.4 I/rai = 1,114.68, 2,582.4 and 664.12 mgFe, Zn and B per rai, respectively.
(
(

- BPTI NQ) of 2.4 |/rai = 926.52, 3,734.4 and 1,168.44 mgFe, Zn and B per rai, respectively.
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Table 3 Properties of by-product from tanning industry (BPTI) before the experiment.

Results
Properties BPTI (O) BPTI (N ) BPTI (N,)

pH 8.96 8.76 8.61
EC (dS/m) 10.02 9.92 9.98
Organic matter (%) 27.28 27.46 27.60
Total N (%) 5.42 6.73 7.14
Total P (%) n.d. n.d. n.d.
Total K (%) 0.01 n.d. 0.01
Total Ca (%) 1.76 1.79 117
Total Mg (%) 0.01 n.d. n.d.
Total S (%) 0.12 0.10 0.09
Total Na (%) 1.27 0.34 0.34
Total Cl (%) 0.76 0.78 0.75
Total Mn (mg/l) 0.61 1.08 3.63
Total Cu (mg/l) 4.05 n.d. n.d.
Total Fe (mg/l) 11.45 264.45 386.05
Total Zn (mg/l) 3.84 1,076 1,556
Total B (mg/l) 1.00 276.72 486.85
Note - n.d. = not detected

- BPTI (O) = by-product from tanning industry (original)

- BPTI

a L4

AANITNARBILANSINIFTTU

aannisAneInaaeentsldlseTaasl
nanaatldaingnaiunssunanmivsanis
wwanyiALin meamammﬁ’miwmL?ﬁymzﬁ“m‘ﬁﬂ@,n
lugasuiunaLan ﬂmﬂgm@ﬁq‘ﬁ
1. maasqivlnuasdnlnaaeedng

1.1 ANHGIFY

nslailaiainuAitimazihuetngaen
nsldilainfinuAdiassiausauniunisaany
{lemfiamanainuanasslignainnssunanmis
4RTFNa ) muﬁ"\iﬁﬁumuau (control, T)) Hua
‘lﬁ’mmqqﬁumm%qiwmgmﬁm’ﬁmq 1, 2 UAY
3 Weuvdalgn umnsneiuednedddnys
N440A (Table 4) Na19A ﬁmﬂq 1 haY 2

(NW) = BPTI (O) 1,000 ml + ZnS0, 59 +FeSO, 59+ Naz[BAOS(OH)4].8HZO 59
- BPTI (Nz) = BPTI (O) 1,000 ml + ZnS0,10g +FeSO 10g+ Naz[B4OB(OH)4].8HZO 109

= o ] o o A |+
Weaundastlgn wud Nnsnsunaaesninisldily
wauAdATziRuat Rt nsldilaad
AINAIIATIEWRUSINALNNTRAN LT A AY
AnuanagelAgaanssinenmiagnssing - X
naliAdngesiuaesdainaaednsingiAn iy
] dl A [ | )+ =
daunang 3 taunaatgn wudn nsldilaaiinig
ABLAIERNSaNAUNIsRAN e lialanan
nanaatlfgrarunssunanmisgaslud (2) dman
2.4 amssals (CF_ +BPTI (N)  , T) Hualy
. o DOA X y 2(2.4 Vraali 8

ANGIAUIIT I INARENERTNINIgR (243.44
viuses) lduansnaiumsatadunisladani
AINAIILATIERUSINALNNTRANUTjuT A AY
anuanastligaanssunenmisgnslua (1)
M9 2.4 amgsials (CF__,*BPTI (N) T)

24 I/rai’ 6
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nsldileaiimuendinssiauioniunisannuls
rHamatanuanaeslAgnanssunantiigmns
i (2) m31 1.2 Anssials (CF__ +BPTI(N)

- 2’12 0rai’
T) uazn1sldlepiinuAIIIERuTINiLNg
%quﬂmﬁmmmmnmwmﬂﬁ@mmmﬁuwran
miagnslud (1) §mn 1.2 angsials (CF__ +BPTI

(N) .. T) mmmm@ummumalummm
2%

Fuzasinninadesdndianiigaluynizaznig
wwsoyALls

1.2 AMANLTEA (SPAD unit) 28411

mslaijaadauAitinzihuatnanen
nsldileainnAdiassiRusaniunisanny
ﬂmﬁmmmmnmwamiﬁqmmumwﬂawﬁq
qRTANa 7 iqu%\iﬁﬁumum (control T) Aua
‘LummmwmmﬂumqiwmL@mmmmmﬂ1 2
uaz 3 ieunaTgn uansnsriuednafidud Aty
fameadii (Table 5) nanaRe YATUNARELT
fnslafaaianuendinszifustianon nns

Table 4 Plant height of maize at 1, 2 and 3 MAP"

ldilaaianuAdiaseiRusaniun1sannuly
#HAAAINNaANAaY A AAIMNITNNENIIgAT
1 a 7 a £ d’l o/ e
pine 7 s iApondanvedludnanalaesdng
TnARLTY LaTwANAN9AUN9AT AL aLTeY
- v o o 2 o v =
WaiuafuALAN TN lAA B ERTe9 Y
dalnadendndilasngnlunnszaznisaasoiula
TnaRdadunninAraN@asrasludninaias
o o‘ldl A o al g nﬂl al
Anineny 2 eunAdLgnIANgINgn uaziiug
IHuanaIAINILELINANUBINITANT 4AAAAAY
AL UR93ANT WATATUE (2563) TaETRY LAY
ATUY (2562) AITEIN LATADLY (2562) memﬂum
LAZANLE (2565) TINAaaeTLd TNAREdRT el
Lummnﬂ;mmumLLWQLmuuﬂ?mmﬂum‘mmq‘Lu
seAun Al Tiunndlendantlaes lulnsiau
ARAIAINITEZIIAT AIEINAMTANAN N84
Tudninadeedndanas Mailiiagsainlulngsiay
WuasAdsznaufdrAnaesnaalslaaiuies
(8198915, 2558)

Plant height (cm)

Treatments
1 MAP 2 MAP 3 MAP
T, = control 51.60"7 118.54° 154.66"
T,=CF_, 85.49° 151.52° 218.57°
T,=CF_+BPTI(O) , 87.67% 153.54° 221.58%
T,=CF_+BPTI(O),, 90.50% 155.49% 225.50°
T, =CF +*BPTI(N) , 92.65” 161.33% 233.52°
T =CF +BPTI(N), 95.23% 168.23" 240.44%
T =CF_+BPTI(N) - 94.44% 165.68%° 236.64™
T, =CF *BPTI(N) 97.23° 170.43° 243.44°
Fotest - - -
C.V. (%) 13.62 12.28 12.41

"Months after planting

“means within the same column followed by the same letters indicate no statistical difference by using DMRT

** indicated significant difference at P< 0.01
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Table 5 Leaf greenness (SPAD unit) of maize at 1, 2 and 3 MAP"

SPAD unit

Treatments

1 MAP 2 MAP 3 MAP

T, = control 36.82°7 34.65°% 32.33°%

T,=CF_, 42.64° 48.25° 45.78°

T,=CF_ +BPTI(O) , 42.72° 48.64° 46.33°

T,=CF_+BPTI(O), 42.83° 48.72° 46.84%

T =CF__ +BPTI(N) 44.64%° 50.64° 48.53%°
5 DOA 171.2 l/rai

T =CF__ +BPTI(N) 45.18% 51.32° 48.72%
6 DOA 1724 |/rai

T =CF_ +BPTI(N) 44.83%® 50.83° 48.61%°
7 DOA 2"1.2Vrai

T =CF__ +BPTI(N) 45.72° 51.64° 49.32°
8 DOA 2"2.4 \rai

F-teSt *k *k *%
C.V. (%) 12.36 11.48 10.37

"Months after planting

“means within the same column followed by the same letters indicate no statistical difference by using DMRT

** indicated significant difference at P< 0.01

2. HANAABAZAIAUTENAUNANAAUDITNIINA
VALNART

v v
o o

2.1 tweindnianlaen thaindndan
Waen uaztmenuda

msldilendianuAiieanzifuatinuien
mslailaiainuandinasiausauiunisannule
tiamatanNRanaat ligaanssunaniiagns
AN 7] igu%\wﬁa‘“ﬂimmu (control, T) ﬁm@“lﬁ"fnq
windniadaen mindndeniaen wazsiimin
wanuesinn AR erasifuien uansing
ﬁuﬂﬂ'wﬁﬁmﬁ”]ﬁﬂﬁqmmﬁﬁ (Table 6) Na19A®
nﬂﬁ‘f’]ﬁ‘“mm@mﬁﬁﬂwkﬁ'ﬂmmﬁmmﬁmmwfﬁu
atamng NMsldilaninnaAingeiRusoniy
nsaanuijaatinmananuanaatligaainssy
Wanmilagassing 7 fualfihmindniaaen
vindndenulden wasinwinudasesdialna
BeedndlndiAeaiulugog 2,582.39-2,648.57,
2,397.51-2,452.47 WA% 1,310.24-1,354.71 NIANN
Aa'ls ANNEIAY uaTLANANIRUNIaRAIL e
WReufauiussunaunn deiinaliimindn
alden dvindndenulaen uasimrniugn

mﬂﬁm‘ﬂwmgﬂqﬁmfﬁﬂﬂﬁqm (1,257.71,1,028.57
WAY 639.70 NiaNTNAa LS ANANAL)

2.2 TN 1,000 WAn tEunasluIngaL
wazlSunauldsAuluman

nslaflaialniuAndias iR Ut
wien nsladlaaianuendinsgiausaununis
aanuijartinmasanuanastlagaaunssunan
MIIGATANa ] mm’fwﬁ'&”mmmu (control, T)) i
palsfinmn 1,000 wia Tiunadulnney uas
unalisuludaresinntnanesdndisses
FuiAen Lermmaﬁu@ﬂwﬁﬁﬁﬁwﬁméqmmﬁﬁ
(Table 7) nanaAe nﬂﬁi’ﬁummfaﬁﬁmﬂdﬂﬂ
WHANANIAZRUatA Nsldilaiainnn
ANRLAITIAUTINALNNIRAN LT BEHAAa%aIN
nanast ldgaaiunssunanmiisgmasing - Aualy
Y 1,000 Wan Y3unaslulngian wazdFunm
Tlsiulumdnaesdnatnadesdndlndide il
404 317.24-318.45 NFH, 1.59-1.69 WAL 9.94-10.56
wafidus muaAy mmzﬁﬁﬁ“ummmﬁmiﬁ
¥miin 1,000 widia Funadlulasiay ez Funm
Tulshiu IuLﬁJﬁﬂ’ﬂﬂﬂ"ﬂJﬂ‘)IWﬁ]Lgﬂ\iﬁ/ﬁl'fﬁ’ﬂﬂﬁ@ﬁ
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(312.64 NFN 1.22 kA% 7.63 LWaFEUF MNA1AL)

1 3 Ny o ! ° o A :
@EI’]\ivLi‘ﬂ[ﬂ’m RN El'.]’Wlﬂ[?l’]i“].W]ﬂ@@\WlNﬂ’]ﬁ‘sL@

flealnuAdnsziiiustinaban nsldilaai

ANANRLAITHRUSINALNTRAN LT B TiaLAY
anuanaes ldgnavnssuneniagaesing o &
ralii Bunnllsiulumandntnadnetlulszinm

Table 6 Ear weight, ear without husk weight and grain weight of maize.

“dralnmndn tnsm 17 Ae Ad3unldsanld
Haandn s Wefidusl muilszniAnszngaanems
uazaunsnl Gas “fvn AP TNITDNIATTIUTEN
mmiﬁm‘ﬁmﬁ@ﬁmwﬁm‘rﬂquQmL@Wﬁ: szinm
AROAL W.A. 25597 (UIZNIANIENIIUNHATUAL
annend, 2559)

Ear weight Ear without husk weight Grain weight
Treatments ) ) )
(kg/rai) (kg/rai) (kg/rai)
T, = control 1,257.71°" 1,028.57°" 639.70°"
T =CF 2,582.39¢ 2,397.51° 1,310.24°
2 DOA
T =CF__+BPTI (O) 2,596.67° 2,410.58° 1,322.52%
3 DOA 1.2 frai
T =CF__ +BPTI (O) 2,612.46" 2,426.75° 1,328.62*°
4 DOA 2.4 |frai
T =CF_ +BPTI(N) 2,633.71%° 2,433.54° 1,340.42%*°
5 DOA 171.2 l/rai
T =CF_+BPTI(N) 2,642.46° 2,450.63° 1,353.60°
6 DOA 1724 |rai
T =CF_ +BPTI(N) 2,637.58% 2,438.35° 1,347.65°
7 DOA 2°1.2 \/rai
T =CF__ +BPTI(N) 2,648.57° 2,452 47° 1,354.71°
8 DOA 2" 2.4 \frai
F-test o o o
C.V. (%) 15.61 13.15 12.45

"'means within the same column followed by the same letters indicate no statistical difference by using DMRT

**indicated significant difference at P< 0.01

Table 7 1,000 grain weight, total N and protein in grain of maize.

1,000 grain weight Total N Protein
Treatments o o
(9) (%) (%)
T, = control 312.64°" 1.22°" 7.63°"
T =CF 317.24° 1.59° 9.94°
2 DOA
T =CF__ +BPTI (O) 317.41° 1.62% 10.13%
3 DOA 1.2 l/rai
T =CF__+BPTI(O) 317.47° 1.63% 10.19%
4 DOA 2.4 Ifrai
T =CF__+BPTI(N) 317.56° 1.65% 10.31%°
5 DOA 171.2 l/rai
T =CF__ +BPTI(N) 318.45° 1.68% 10.50%°
6 DOA 17 2.4 |rai
T =CF__ +BPTI(N) 318.15° 1.67% 10.44%°
7 DOA 2°1.2 l/rai
T =CF__ +BPTI(N) 318.45° 1.69° 10.56°
8 DOA 2°2.4 \rai
F-test Hok *k *k
C.V. (%) 9.36 11.29 9.38

" 'means within the same column followed by the same letters indicate no statistical difference by using DMRT

** indicated significant difference at P< 0.01
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WENaENaAEY ABAAREINLINIUAS BRIy
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v ¥
o

weriduwansiaaiinmacainuananals
gaavnssnvanuiiy analanmiduansnezsu
TN (bio-stimulants) L84 NARaE]
lunquaesasdain naniusmiaesluu way
a = = D N
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Ny (engms, 2560) wrNkaAals @NsNINNNg
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Abstract: Black sugarcane is a plant that contains a variety of bioactive compounds. This study aimed to
evaluate the total phenolic and anthocyanin contents and the antioxidant activity in the juice and juicing
residue of two black sugarcane genotypes and to examine the relationship among these substances.
The experiment analyzed juice extracted from peeled and unpeeled stalks, rind, pith, and bagasse of
‘Black Khmer’ and ‘Ratchaburi’ genotypes, comparing extractions with water and 70% ethanol. The
juice extracted with ethanol from the unpeeled stalks of the ‘Black Khmer’ showed the highest content
of bioactive substances, including phenolics (328.48 ugGAE/mL), anthocyanins (15.30 ug/mL) and
antioxidant activity (256.09 ugTE/mL). The ethanolic extract from rind and bagasse of ‘Black Khmer’
contained higher amounts of phenolics, anthocyanins, and antioxidant activity than those of ‘Ratchaburi’
genotype. However, the pith of both genotypes exhibited similar levels of these substances, with very low
anthocyanin content. The ethanolic extract from the rind of ‘Black Khmer’ contained the highest levels
of bioactive compounds with phenolics (6,937.50 ugGAE/gDW), anthocyanins (1,410.50 ug/gDW) and
antioxidant activity (3,860.04 ugTE/gDW). There was a strong positive correlation between phenolics,
anthocyanins, and antioxidant activity in black sugarcane juice, rind, and bagasse (r = 0.64** to 0.97**).

These findings can be used as information for further utilization of black sugarcane.

Keywords: Bagasse, Black sugarcane, Medicinal sugarcane, Sugarcane juice, Sugarcane rind
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Figure 1 Comparison of total soluble solid (TSS) of black sugarcane juice from Ratchaburi and Black khmer genotypes
using peeled and unpeeled canes. Error bars represent + standard error of mean and different lowercase letters denote
significant (p < 0.05) differences between black sugarcane genotypes
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Table 1 Phenolic, anthocyanin content and antioxidant activity of peeled and unpeeled sugarcane juices compared
between water and ethanol extractions of two black sugarcane genotypes.

Phenolic Anthocyanin Antioxidant activity
(UgGAE/mL) (ug/mL) (ugTE/mL)
Stalk preparations (SP)
Peeled 239.02 b 0.23b 164.51b
Unpeeled 292.25a 11.3a 199.7 a
F-test - . .
Extractions (Ext)
Water 252.05b 516 Db 156517 b
Ethanol 279.22 a 6.38 a 209.04 a
F-test * x x
Genotypes (G)
Ratchaburi 269.82 417b 181.55
Black khmer 261.46 7.36 a 182.66
F-test ns * ns
SP x Ext ns > >
G x SP . o o
G x Ext ns * *
G x SP x Ext ns * *
C.V. (%) 9.83 11.79 5.49
Mean 265.64 5.77 182.1

Mean in the same column with the same letters are not significantly different by least significant difference (LSD).
ns, not significant at P<0.05; *, significant for P<0.05; **, significant for P<0.01.
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Figure 2 Comparison of phenolic content of peeled (A) and unpeeled (B), anthocyanin content of peeled (C) and unpeeled
(D), and antioxidant activity of peeled (E) and unpeeled (F) sugarcane juices between extracted with water and ethanol
from Ratchaburi and Black khmer genotypes. Error bars represent + standard error of mean and different lowercase
letters denote significant (p < 0.05) differences between black sugarcane genotypes
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Table 2 Phenolic, anthocyanin content and antioxidant activity in different cane samples, extractions, cane parts, and

genotypes of black sugarcane.

Phenolic Anthocyanin Antioxidant activity
(LgGAE/mL) (ug/mL) (UgTE/mL)

Cane samples (CS)

Fresh samples 1,27490 b 55.96 b 1,158.20 b
Dry samples 2,733.10 a 247.33 a 1,788.80 a
F-test o . .

Extractions (Ext)

Water 1,630.90 b 83.05b 1,352.70 b
Ethanol 2,377.10 a 220.24 a 1,694.30 a
F-test ok . .

Cane parts (CP)

Flesh 937.30 ¢ 3.90c¢c 787.50 ¢
Stalk bark 3,532.50 a 405.87 a 2,556.00 a
Bagasse 1,642.30 b 4515 Db 1,077.00 b

F-test o . .

Genotypes (G)

Ratchaburi 1,830.30 b 85.49b 1,427.00 b
Black khmer 2,177.70 a 217.79 a 1,5620.00 a
F-test o . .

CS x Ext - wx wx

CS x CP o - -

GxCS ok . .

Ext x CP * * *

G x Ext * * ns

G x CP *x . .

CS x Extx CP * * .

G x CS x Ext * * =

G xCSxCP b ** *

G x Extx CP * > *

GxCSxExtxCP ns * ns

C.V. 11.12 37.6 9.8

Mean 2,004.00 151.64 1,473.50

Mean in the same column with the same letters are not significantly different by Least significant difference (LSD). ns,
not significant at P<0.05; *, significant for P<0.05; **, significant for P<0.01.
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Figure 3 Comparison of phenolic content extracted with water (A) and ethanol (B), anthocyanin content extracted with
water (C) and ethanol (D), and antioxidant activity extracted with water (E) and ethanol (F) in dry samples between pith,
rind and bagasse of Ratchaburi and Black Khmer genotypes. Error bars represent + standard error of mean and different
lowercase letters denote significant (p < 0.05) differences between black sugarcane genotypes
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** Significant at the 0.01 probability levels.
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Abstract: Elephant Foot Yam (Amorphophallus muelleri) Blume is a high-potential economic crop,
particularly in the food and health industries, due to its high content of glucomannan in the corm. However,
conventional propagation methods using leaf-borne cormlets, underground corms, or rhizomes are limited
by low propagation rates and long cultivation periods. This study aimed to develop an optimal culture medium
by investigating the effects of types and concentrations of plant growth regulators on multiple shoot
proliferation and root induction of A. muelleri under aseptic conditions to enhance its industrial-scale
production. Shoot cluster were cultured on semi-solid MS medium supplemented with various
concentrations of benzyladenine (BA), naphthaleneacetic acid (NAA), and indole-3-butyric acid (IBA) in
a completely randomized design (CRD). The results revealed that MS medium supplemented with 1.0
mg/L BA combined with 0.05 mg/L NAA was most effective for multiple shoot proliferation, producing
the highest average number of shoots (39.2 + 0.5) with an average shoot length of 0.77 + 0.02 cm,
significantly different from other treatments. For root induction, MS medium supplemented with 1.0 mg/L
IBA yielded the highest average number of roots (13.7 + 0.4) and the longest average root length (2.14
+0.04 cm). These findings demonstrate the potential of tissue culture as an efficient propagation system

for A. muelleri, supporting its application in large-scale industrial production.

Keywords: Auxin, Benzyladenine, Cytokinins, Root induction, Tissue culture
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Table 1 Shoot multiplication of elephant foot yam (Amorphophallus muelleri Blume) on solid MS medium supplemented

with various concentrations of BA, and NAA cultured for one month.

BA NAA Shoot length
(mg/L) (mg/L) Shoot No. (cm)

- - 10.0 +0.3° 0.82 +0.02°
0.5 - 14.3+0.3° 0.58 + 0.02°
1.0 - 19.2+0.2° 0.21+0.02°
0.5 0.05 27.5+0.4° 0.19+0.02°
1.0 0.05 39.2+0.5° 0.77 £0.02°

F-Test * *
CV (%) 47.76 54.32

"Values are mean (n =10). Means followed by the same letters are not significantly different at P=0.05 by Duncan’s

Multiple Range Test (DMRT).
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Table 2 Root induction of elephant foot yam (Amorphophallus muelleri Blume) on solid MS medium supplemented with
various concentrations of NAA, and IBA cultured for one month.

NAA IBA Root length
Root No.
(mg/L) (mg/L) (cm)

- - 0.0 +0.0° 0.00 + 0.00°
0.5 - 4.0+0.2° 0.33 +0.02¢
1.0 - 77+02° 1.26 + 0.05"

- 0.5 83+0.2° 1.05 + 0.02°

- 1.0 13.7 +0.4° 2.14 +0.04°

F-Test ’ *
CV (%) 66.88 74.03

"Values are mean (n =10). Means followed by the same letters are not significantly different at P=0.05 by Duncan’s
Multiple Range Test (DMRT).

Figure 1 Multiple shoots of elephant foot yam (Amorphophallus muelleri Blume) on solid MS medium supplemented with
various concentrations of BA, and NAA cultured for one month: (A) MS free plant growth regulator (Control), (B) 0.5 mg/L
BA, (C) 1.0 mg/L BA, (D) 0.5 mg/L BA+0.05 mg/L NAA, (E) 1.0 mg/L BA+0.05 mg/L NAA (bar =1 cm)
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Figure 2 Root induction of elephant foot yam (Amorphophallus muelleri Blume) on solid MS medium supplemented with
various concentrations of NAA, and IBA cultured for one month: A) MS free plant growth regulator (Control), B) 0.5 mg/L
NAA, C) 1.0 mg/L NAA, D) 0.5 mg/L IBA, E) 1.0 mg/L IBA (bar = 1 cm)
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Abstract: The objective of this study is to forecast the export volume and prices of mature coconut and
coconut milk of Thailand. Monthly time series data on the export volume and prices of mature coconut
and coconut milk were utilized, with forecasts made using the Box-Jenkins methodology. This approach
includes four key steps: (1) model identification using the Augmented Dickey-Fuller (ADF) unit root
test and correlogram diagram, (2) parameter estimation via the maximum likelihood method,
(3) diagnostic checking using the Ljung-Box statistic (Q.g), and (4) forecasting data up to
December 2025. The findings indicate that the best fitted models for forecasting the export volume
and prices of mature coconut are SARII\/IA(1,1,1)(O,1,1)12 and SARIMA(1,1,1)(O,1,1)12, respectively.
For coconut milk, the best fitted models are SARII\/IA(7,1,2)(O,1,1)12 for export volume and
SARIMA(ES,1,6)(O,1,1)12 for export prices. Forecasts for 2025 reveal an upward trend in export
volumes for both mature coconut and coconut milk, increasing by 0.96% and 2.70%, respectively.
Similarly, export prices for mature coconut and coconut milk are expected to rise by 9.85% and 3.09%,

respectively.

Keywords: Coconut export, Coconut milk, Forecasting, Mature coconut
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Table 1 The results of the ADF unit root tests.

NNl Adlds Q CCanlls P_CCAawls Q CM
warfawls P_CM A Fauuy SARIMA(p,1,q)
(P,1,Q)

12

I(d)=1(1)

I(D)=1(1)

Variable
T-statistics p T-statistics P
Q_CC -10.323* 1 -3.037* 1
pP_CC -4.890* 1 -5.040* 1
Q_CM -4.514* 1 -6.818* 1
P_CM -11.403* 1 -4.675* 1

Note: * indicates statistical significance at the 0.05 level.
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Table 2 The results of model estimation of Q_CC and P_CC.
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] ﬁm&’ﬂﬁmmmﬁﬁﬁ?xﬁu 0.05 iy agulladn
FaLULsaesInane ufuIUnen ol
WunzaNAanIInenaiaynINnan eI
UAZIIANGIRBNNENIINALA

Q_CC: SARIMA(1,1,1)(0,1,1)

P_CC: SARIMA(1,1,1)(0,1,1)

12

Variable
Coefficient S.E. Coefficient S.E. Z

Const 0.114 0.041 2.769
AR(1) 0.548 0.102 5.345 0.551 0.103 5.353
MA(1) —1.00 0.094 —10.62 —1.000 0.064 —15.48
SMA(1) —0.999 0.362 —2.761 —0.999 0.208 —4.806
SIC 2121.407 504.632

Q 0.187™ 1.226™

LB
MAPE 16.973 9.486

Note: The statistical significance was determined at the 0.05 level. ™ indicates not significant (p > 0.05). S.E. denotes
the standard error, while Z represents the Z-statistics. MAPE refers to mean absolute percentage error. SIC refers to the

Schwarz information criterion.
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AnstlszannAndutls=Ana A (Table 3)
WUd1 FanuuwansndlTuiuuazanAndeaan
nehl A Fauuy SARIMA(7,1,2)(0,1,1) | jmff’%
ASHMN] a?ARII\/IA(&S,'],6)(0,1,1)1 .
wunsisaasdanaaliirnada Q  Aildaune
djiasannmignunan (H

. ANNATAU 193 F7

AauuuldfiTyna

Table 3 The results of model estimation of Q_CM and P_CM.

muﬁuﬁuﬁ’mmmwmmmLﬂ?}lauiwdwmuwm)
o Ay neadATszAL 0.05 Fau agulls
JFAuLLANAedsanaNn ufuuLnensali
WMNNZANFABNIINENTIAUN TR TBILTH Y
uazsAndsaanni

Q_CM: SARIMA(7,1,2)(0,1,1)12

P_CM: SARIMA(5,1,6)(0,1,1)12

Variable
Coefficient S.E. z Coefficient S.E. Z

AR(1) —0.271 0.084 —3.235 —0.443 0.063 —6.973
AR(3) —0.456 0.072 —6.302
AR(5) —0.237 0.076 —3.105 0.613 0.068 9.011
AR(7) —0.235 0.083 —2.826
MA(1) 0.181 0.069 2.596
MA(2) —0.235 0.091 —2.566 —0.142 0.072 —1.970
MA(3) 0.746 0.088 8.48
MA(5) —0.664 0.088 —7.493
MA(6) 0.286 0.103 2.757
SMA(1) —0.907 0.168 —5.386 —0.858 0.098 —8.672
SIC 4342.694 582.315

. 2.699™ 3.048™
MAPE 6.927 2.306

Note: The statistical significance was determined at the 0.05 level. ™ indicates not significant (p > 0.05). S.E. denotes
the standard error, while Z represents the Z-statistics. MAPE refers to mean absolute percentage error. SIC refers to

Schwarz information criterion.
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geganudndsasag Tuheumnoiy Tnaddiunn
winril 21,684.088 i d1ufuspndsannsiilull
W.A. 2567 WU N9deRaNnEiaziisAgagnat]
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Table 4 Forecasting monthly export volume and price of mature coconut and coconut milk.

Mature Coconut Coconut Milk
Month
Quantity (ton) Price (baht/kg) Quantity (ton) Price (baht/kg)
July 2024 549.633 53.51 19,555.925 59.28
August 2024 761.114 49.56 20,273.303 59.93
September 2024 685.425 47.43 20,402.352 59.11
October 2024 679.47 44.19 20,262.753 59.86
November 2024 727.244 43.63 19,914.541 60.22
December 2024 613.936 45.70 18,846.114 59.79
January 2025 535.724 4713 17,931.719 60.41
February 2025 601.543 48.46 18,285.705 58.39
March 2025 844.041 52.26 20,892.461 59.83
April 2025 509.423 56.81 18,489.641 59.47
May 2025 437.849 58.72 19,926.474 60.30
June 2025 630.614 56.62 20,141.367 60.37
July 2025 619.014 55.39 20,545.695 59.62
August 2025 744.854 53.88 20,952.622 60.38
September 2025 622.161 53.15 21,684.088 60.58
October 2025 590.407 50.73 21,403.992 61.21
November 2025 624.022 50.68 20,437.362 60.60
December 2025 502.942 53.08 19,672.818 59.92

nnlFeuieudmnsanisidasunila
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(Table 5) wWu31 Usnnoudeaanuzniionawd 1u
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T w.e. 2567 AAdI9IARAEREN 59.70 LIMGID
AlanSN NIU Fasay 7.29 WamsuRLmaaRei
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Aﬂl = o =
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Table 5 The export volume and price comparison of mature coconut and coconut milk.

Mature Coconut Coconut Milk
Quarter
Quantity (ton) Price (baht/kg) Quantity (ton) Price (baht/kg)
2024Q3 1,996.172 49.92 60,231.580 59.44
2024Q4 2,020.650 44.45 59,023.400 59.96
Total 4,016.822 4717 119,254.980 59.70
Growth (%) -25.23 43.09 6.71 7.29
2025Q1 1,981.308 49.72 57,109.890 59.55
2025Q2 1,577.886 57.26 58,557.480 60.06
2025Q3 1,986.029 54.12 63,182.410 60.20
2025Q4 1,717.371 51.40 61,514.170 60.59
Total 7,262.594 52.96 240,363.950 60.11
Growth (%) 0.96 9.85 2.70 3.09

Note: Q refers to the quarterly sequence in the forecast.

IS nlss AvBa LW
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MAPE Wil 6.927 N19nennsnisnanusniiana
WARAN MAPE Winiu 2.306 nswennsaflaunn
NEANAN MAPE winiu 16.973 wazniswennsal
$1ANZANAT MAPE WNTTU 9.486 ANNANAL

S5 percen)

Price

Figure 1 Comparison between actual value and forecasted value of mature coconut.
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Figure 2 Comparison between actual value and forecasted value of coconut milk
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Abstract: This research aims to study the factors affecting the need for establishing a green market in
Don Tum district, Nakhon Pathom province. The sample used in the study consists of 400 consumers
in Don Tum district, selected through convenience sampling. Questionnaires were used as the data
collection tool, and the data were analyzed using descriptive statistics and Binary Logistic Regression
to analyze the factors affecting the need to establish a green market. The research findings indicated
that most consumers have a high interest in safe agricultural products and hold high opinions on the
marketing mix (7Cs), especially regarding the freshness of the products and the quality and standards
of the products, which were key factors influencing the need for establishing a green market. The
binarylogistic regression analysis revealed that significant factors significantly affecting the need
toestablish a green market include the age of consumers, the freshness of the products, the quality
and certification of the products, the format of the green market, and the frequency of purchasing
safe agricultural and food products. Based on the research findings, the following recommendations
were made to develop and promote the possibility of establishing a green market in Don Tum district,
Nakhon Pathom province: 1) promote interest in safe agricultural products by organizing activities to
raise awareness about safe agricultural products among the local population and 2) improve

product quality and ensure regular quality inspections.

Keywords: Don Tum district, Green market, Marketing mix, Need
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Fe8Iaz 47.25 (Table 1)

Table 1 Consumer opinions on the establishment of green market.

(n =400)
ltems Frequency Percentage
1. Opinion on demand
Want to establish a green market 323 80.75
Do not want the establishment of a green market 77 19.25
2. Green market model
Temporary market 196 49.00
Permanent market 122 30.50
Store 80 20.00
Other 2 0.50
3. Location of the green market
Don Tum District Office 118 29.50
Sam Ngam Temple (Aranyikaram) 155 38.75
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Table 1 (continue)

(n =400)
ltems Frequency Percentage
Don Tum Hospital 17 4.25
Sam Ngam Municipality Fresh Market 92 23.00
Other 18 4.50
4. Green Market Opening Hours
Morning 99 24.75
Noon time 14 3.50
Evening 189 47.25
All the day 98 24.50
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Table 2 Level of consumer opinion in the marketing mix from the consumer perspective (7Cs).

(n=400)
Marketing mix from a consumer X S.D. level
Customer Value 4.48 0.45 Highest
Cost to Customer 4.31 0.55 Highest
Convenience 4.36 0.52 Highest
Communication 4.20 0.64 High
Caring 4.31 0.54 Highest
Completion 4.36 0.49 Highest
Comfort 4.39 0.48 Highest
Total 4.34 0.45 Highest
Note: consumer opinions on the establishment of green market form 1-5; 1.00-1.80 = lowest, 1.81-2.60 = low, 2.61-3.40

= moderate, 3.41-4.20 = high and 4.21-5.00 = highest
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Table 3 Possibility of Establishing Green Market in binary logistic regression.

(n =400)
Predicted
Observed Possibility of Establishing Percentage of
Green Market Possibility
NO YES

Step 1 Possibility of Establishing NO 21 56 27.30
Green Market YES 1" 312 96.60
Overall Percentage 83.30
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Table 4 Factors’ affecting the probability of establishing a green market.

(n=400)

Variable B S.E. Wald df Sig. Exp(B)
Age .031 .010 9.370 1 .002 1.032
Frequency of purchasing products 426 122 12.164 1 .000 1.532
Freshness 1.253 .380 10.868 1 .001 3.500
High quality and standards 917 311 8.678 1 .003 2.501
Green market models .364 181 4.024 5 .045 1.439
Constant -11.528 1.745 43.635 1 .000 .000

Note: Nagelkerke R Square = 0.293, Hosmer and Lemeshow Test (Sig = 0.870)
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Effect of Ethephon on Ripening and Quality of Arabica Coffee Fruits in Chiang Mai Province
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Abstract: The study of the effect of Ethephon on ripening and quality of Arabica coffee fruits in Chiang Mai
province aimed to study the efficiency of ethephon in stimulating simultaneous ripening of coffee fruits.
The experimental design was completely randomized design (CRD) with 5 treatments, 4 replications,
and 5 branches per replications: control group and spraying Ethephon at concentrations of 200, 400,
600, and 800 ppm. The results of the experiment showed that Ethephon could accelerate the ripening
process of coffee fruits. Using a concentration of 800 ppm helped the coffee fruits ripen faster and could
be harvested up to 33.13 percent after spraying within 2 weeks. The lowest concentration, 200 ppm,
had the lowest drop rate but could still accelerate the ripening process effectively. In addition, the use
of ethephon solution also increased the weight of coffee fruits. The fruits that received ethephon solution
at a concentration of 200 ppm had the highest weight. Therefore, it can be said that the spraying of
ethephon at a concentration of 200 mg/L is suitable for accelerating the ripening of coffee fruits because
after spraying, there was less fruit drop, a higher percentage of harvest than the control treatment, and

more fresh weight and seed length than other treatments.

Keywords: Arabica coffee, Ripening, Seed quality
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Table 1 The percentage of coffee fruit ripening after ethephon application over a period of 2 - 8 weeks.

The percentage of coffee harvested

Treatments
Week 2" Week 4" Week 6" Week 8"

Control 0.00° 11.45° 31.49° 53.82°
Ethephon 200 ppm 25.75" 47.52° 60.86" 72.37°
Ethephon 400 ppm 18.15° 52.02° 67.58° 78.60°
Ethephon 600 ppm 27.32° 50.81° 68.29° 72.24°
Ethephon 800 ppm 33.13° 50.07° 66.03° 74.87°

Fotest - - - -

CV.% 10.67 6.82 6.35 6.64

Note: ** = significant difference at p < 0.01,

"= Means followed by the same letter within each column are not significantly different according to DMRT.
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Table 2 The percentage of fruit drop after ethephon application over a period of 8 weeks.

The percentage of coffee harvested

Treatments
Week 2" Week 4" Week 6" Week 8"
Control 0.99° 3.23° 8.02° 8.02°
Ethephon 200 ppm 3.48° 8.45° 14.51° 14.89°
Ethephon 400 ppm 2.62° 8.77° 14.57° 18.90°
Ethephon 600 ppm 5.82° 19.01° 23.26° 23.26a°
Ethephon 800 ppm 9.79° 20.51° 23.31° 25.81°
Fotest - - - -
CV.% 12.02 8.83 7.44 12.88

Note: ** = significant difference at p < 0.01

"= Means followed by the same letter within each column are not significantly different according to DMRT.
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Table 3 The quality of fresh Arabica coffee fruits after harvest.

Treatments Fruit weight” Fruit length Fruit width Fruit skin thickness"

(9) (mm) (mm) (mm)

Control 1.28° 12.10 12.43 0.30°

Ethephon 200 ppm 1.70° 13.49 12.84 0.33°

Ethephon 400 ppm 1.57% 13.97 12.47 0.35%

Ethephon 600 ppm 1.69° 13.30 13.63 0.39°

Ethephon 800 ppm 1.67° 13.58 12.64 0.34°
F-test * ns ns >

CV.% 10.11 6.62 7.12 6.14

Note: ns = not significantly different, ** = significant difference at p < 0.01

= Means followed by the same letter withineach column are not significantly different according to DMRT

AMININTININ AN TBILNAAN TN IS
PNinanuwiis wuqn wanlasunisan
NuAfgasazanelaNnauANdNdl 600 ppm
2 e e o 4 d e . e 4
TN ARLTRALN 0.26 NSUAALNARA Ty

12 !
o o a

wninigengausliianuuansnaiuniana

o el 5 o = <3 4
NUNIINITAU 7 TP UTINIALTRILNA ALY AE)

el

1199 0.21 T4 0.26 NFUABINAR LNAALFINT
ARNENININNgANLdNTuNARAINHaT LAY
N13AANUAILANTAZANLBTNNDUAINLE T 200
ppm TnafiAaueniedef 9.72 JaAAT 19
TR ANNLANANNAUNIE DR LN I EaN Tz AN
= ¥ o Ao
ANauAINNLNTE 600 ppm NRAITNED

Table 4 The quality of dry Arabica coffee beans after harvest.

AT 8.40 NAALNAT WANAINLANFANNAUNIG
anmagliladAnydeiunisldansazanaaivay
Tuaradindu 400 ez 800 ppm INDNTAAILAN
TINANENILRALIN 7.84, 7.48 LAY 7.00 NARLNAT
ANNAIAL ANNASIUNAALITI WLG INAAWTINT
[y A a = AN vo a
ANNTNNINTgARBINAAAINKAT IR TLINTRANY
FredTazanaenauAudNdl 200 ppm waz
gapauAN taaiAnundnedni 7.22 FaAmAs
FeldilpuuAnFAaNNanATuNIFd a8z AN
~ v o A Y a
wineuluamduduau) lnaadnundnauaae
POUNAAUIIDE NI 5.84 T 7.22 HARWNAS
(Table 4)

Dry seed weight

Dry seed length" Dry seed width

Treatments @ (mm) (mm)

Control 0.23 7.00° 7.22

Ethephon 200 ppm 0.24 9.72° 7.22

Ethephon 400 ppm 0.25 7.84° 6.40

Ethephon 600 ppm 0.26 8.40%° 6.62

Ethephon 800 ppm 0.21 7.48° 5.84
F-test ns > ns

C.V.% 1212 12.79 11.70

Note: ns = not significantly different, ** = significant difference at p < 0.01

= Means followed by the same letter within each column are not significantly different according to DMRT
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Effect of Biochar from Processed Wood Waste on the Growth of Green Oak Lettuce
(Lactuca sativa)
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Abstract: Biochar is another mechanism that directly addresses the issue of global warming and also
offers indirect benefits in terms of promoting plant growth and productivity. However, the effectiveness
of biochar varies depending on its source materials, as well as the methods used in combination with
chemical and organic fertilizers. This research was conducted to study the effect of using biochar and
biochar mixed with vermicompost (premium biochar) as soil amendments on the growth of green oak
lettuce. A completely randomized design with 4 replications of 5 treatments, which include: 1) Control
(no biochar), 2) 1% biochar by weight of soil, 3) 2% biochar by weight of soil, 4) 1% biochar mixed
with vermicompost by weight of soil, and 5) 2% biochar mixed with vermicompost by weight of soil.
The experimental results found that the addition of biochar and premium biochar contributed to an
increase in plant height, stem diameter, plant fresh weight and plant dry weight. Particularly, premium
biochar at the rate of 2% by soil weight (MB2) gave highly significance difference of plant height (15.75
cm), stem diameter (8.65 mm), plant fresh weight (82.33 g), and plant dry weight (4.97 g). While other
treatments gave plant heightin range of 14.00-14.75 cm, stem diameter 6.53-6.80 mm plant fresh weight
62.95-76.45 g and plant dry weight 4.00-4.50 g. However, other plant growth parameters showed no

significant difference among treatments.

Keywords: Biochar, Green oak lettuce, Vermicompost
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Table 1 The description of treatments.

Amount of biochar

Biochar mixed with

Treatments Descriptions ) Symbol
(9) vermicompost 20%
1 Control 0 X MC
2 Applied biochar 1% by soil weight 60 X MA1
3 Applied biochar 2% by soil weight 120 X MA2
4 Applied biochar + vermicompost 1%
pp |. | vermi p o 60 \/ MB1
by soil weight
5 Applied biochar + i t 2%
pp @ |'oc ar + vermicompost 2% 120 \/ MB2
by soil weight

nstufindayanisasaiuls vinnsdn
ANAIFUATLAd UM AUALDvaTtan AN
ndnamsany Eueugudnaeasulaadnndou

A a a ¥ v e = a &
WUARAU 1 EIURANAT ANt ARsinadilaanatilas

wazArANNEenlulaeeias SPAD chlorophyll
meter reading; SPAD-502) FaluT 2-3 1098w
Uinndau nane wazlanely Sasiuau 3 A%
salusamu Tmmﬁu%’@ummim?mLﬁu‘immv
m@u@mmm fiszeie 49 Qu‘VI@\‘iﬂ@ﬂ tuindaya
Tmm\mwunmmu m‘wunfamm muummmu
LL@:muﬁmmen Imaumﬁmmqﬁmuummﬂ
srunslatindaumiiesuianun uazdanaes

Table 2 The properties of potting soil used in this experiment.

FnAvANaransnfiadaenudai i en 1
uwhifigouundl 70 assnigaidea (nfused) uda
A ludainin

Fnsvideyanundalgn Tnavinniegu
FratnsAuanuAaznsyansiv e lusuuaz sy
FUAZLNTIIINA 2 Tadmns WathlAiAsey
aniAn1aAunedsznng Usznausaafiesay
Fnadauusiorn 1:1 Faaniwnnstilwinann
A1TAZANEAUT AT AN AU LR8N (ECe)
Bumzadeg (OM) Bnndulnsiauian (TotalN)
Waavesanilunlszlemd (Avail. P) uasTnuna @es
Auanuasuld (Exch. K)

Potting soil properties Values
pH (soil : water = 1:1) 7.62
OM (%)’ 28.68
Total N (%) 1.43
Available P (mg/kg)’ 1,870
Exchangeable K (mg/kg)* 11,680

Note '= Walkley and Black method (Walkley and Black, 1934)
? = digestion + Kjeldahl method (Attanandana and Chanchareonsook, 1999)

= Bray Il method (Bray and Kurtz, 1945)
* = Extract with NH40OAc at pH 7.0 (Pratt, 1965)

n1sdmszvidayanieans dhdeya
fldannnimanesidy dayaniaasoiivle
LATHANARNIILATIZUAI NI U 99UN AT A
(analysis of variance: ANOVA) Lﬁ'ﬂmﬁh F-test

- P . , ai )
wasllTa N LA NLANFNNANQALUBILFARS
AsunAaeslaedd Duncan’s Multiple Range Test
(DMRT) malilsunsu R
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Table 3 Some of chemical properties of biochar and biochar (MA) mixed with vermicompost (MB).

Biochar properties Biochar (MA) Biochar + vermicompost (MB) Methods
pH 10.13 10.00 9045 D Method
Total C (%) 79.70 86.00 ASTM D 5373-16: 2016
Total N (%) 0.44 0.70 ASTM D 5373-16: 2016
Total P (%) 0.61 0.60 Vanadomolybdate method
Total K (%) 0.69 0.71 ISO 16967: 2015

NANNSANELAZIANTO]

NANNTNARBINLINNT M ENUTININLAE
dudannuanyaldineulunndnsdoadadia
namatyiiulnaecinasanules (Table 4) lag
AINA IR N GIFU LAUEN WAL NANANEL AN
uansneegneditd Ay anneadfsewinesngy
Naaed (P<0.01) FnFunaaesi gt uTan winay
yaldinen dadou 2 wlefidus (MB2) Tipanugs
aih LL@:L&’umuquﬂ’ﬂm\iﬁwﬁuﬁrﬁhmﬂ'ﬁ'qm (15.75
IURLNAT WAY 8.65 NARLNAT ANNAAL) AINNES
Fiiaea MB2 TuAnsA1anIeafiany MB1 waz MA2
TaneTinasduIes MB2 WANANMNaaR AL
FFUNAADIAL I fitinnsldd1udanan (MAT MA2
uay MB1) atelafimnu ardumauan (MC) i
ANNGIFU wazauInasuliuansAmeatAiy
ﬁ"ui*u%'uj N3 MB2 2W1ANTINK LATANITEN
WldfiAuuansA19an19atAse I Funnans
Frfuiu ) uenwitteann MB2 SAnAnugasiag
W99 14.00-14.75 LEuRNAT WEURIUANENAT
AP 6.53-6.80 NAALNAT TUIANTINNDE lugaq
16.75-19.00 LTUALNAT WATAN AN 1L (SPAD)
agflutng 18.35-22.55

wanaNNdEInLAI N LANAI DL 9T
ﬁﬂdwﬁméqmmaﬁmmmmﬁmﬁﬂmﬁmﬂ?uiﬁﬂ
TEUINIANTUNAADY (Table 5) wudn MB2 1%

'
a

shvninansu Lmzﬁwﬁnuﬁ\ﬁuqqm@ (82.33 NFu
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(MB1 MA2 uay MAT) WATNANNLANANNNED A
fUMC luanisivmingnuazuiaediaingi MC
"lu'ﬁmmLLmﬂ&iNm\maﬁﬁuﬁﬁuﬁlu"1 (MB1MA2
LAy MA1) enidi MB2 aausfhinvinsnitanuay
wie AN NuAnANaNNeddRsTMdNauAa AN
NAAe 1aeg MC ﬁﬁﬁﬁﬂﬁﬁﬂmmLL@%LLﬁQ‘IJ'E]\i?Wﬂ@]\i
1'71'@‘@ (17.12 UAY 1.72 NN ANAIAL) ATNKNIAAE
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HATAITTRUNATLgNNLG AIN9n
T (ECe) uazlagnasaniutlssleaml (Avail P)
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WRAZANSUNAARY (Table 6) AN EC_ 2RINNFANFU
naaasRldinudan il uuAnAnain
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o o

WANANNNADARUAN TN ARBN LT 1UTINN Wh

o

WANANNNINADATU MC2 dalianngldaudann
TuaniznantifAuEUT] 1@ pH OM Total N way
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Table 4 Growth of green oak lettuce at 49 days after planting.

Treat ; Plant height Canopy width Stem diameter Leaf greenness
reatments

(cm) (cm) (mm) (SPAD)
MC 14.00° 16.75 6.53" 18.35
MA1 14.00° 17.00 6.60° 20.13
MA2 14.75% 17.63 6.63° 20.33
MB1 14.75% 18.00 6.80° 22.55
MB2 15.75° 19.00 8.65° 22.08
F-test * ns * ns
CV. T (%) 5.56 11.97 16.10 19.37
P-value <0.01 >0.05 <0.01 >0.05

Note: Numbers in the same column followed by the same letter are not significantly different at p < 0.01 by DMRT,

**indicated significant difference at P<0.01, ns = there was no statistical difference

Table 5 Yield of green oak lettuce.

Treatments Plant fresh weight ~ Root fresh weight Plant dry weight Root dry weight

(9) (9) (9) (9)

MC 62.95° 17.12 4.00° 1.27

MA1 68.14% 14.87 4.19% 1.03

MA2 72.51% 14.47 4.30% 0.84

MB1 76.45% 13.96 4.50% 0.79

MB2 82.33° 12.30 4.97° 0.78

F-test o ns * ns

CV. T (%) 6.54 32.58 18.18 56.28

P-value <0.01 >0.05 <0.01 >0.05

Note: Numbers in the same column followed by the same letter are not significantly different at p < 0.01 by DMRT,
**indicated significant difference at P<0.01, ns = there was no statistical difference

ds/ Y @ 1 )
n1snaaestiandliiiudinisldnnu
Fonwfinanyaldideudndon 2 wedfidusd
m@quﬁuuﬂMﬂquﬂwL@imLmuimmummm
vwiingu uazanadild desanadesiy Adnenl
uazasan (2556) WU Nslddnandauilunan 25
wWafidusl saudududanaw Mnliponugeuaziin
winedsresazingagaieauiusunis

dl dy v @ U Y = J o
NAaedaw 7 Tiiiudanisldudanansaniuya
IfPauaunsndadaasuniaaayiulals uas
flaaanpdadiuanfnuNanuastlgn (Table 6)

IWLNFNTL MB2 @QN@I‘VIN Avail. P Loz EC Tu

V=)

muumﬂmmmm Aatiddnns it
o fouruyaldineu anadinaliil Avail. P azaw
Tupulfanntu mudlessusing 7 azauuniu
anmsiniugesAn EC_ el tadiping o wianil
aslldoulunistadeiainunisiaayAuinaaive
uenANEE LU T lHadenadestung
NARDST Carter et al. (2013) WuNNF e NLEN W
sian1gas AU lnreIinNIANaN uaznzmanUa

o v o ' 16 ¥ 1 = =
yinliiauaulugandinsladldtauganan uasd
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LARRNVTNAATRENTI ALY WALeT (2566) N
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Table 6 The properties of potting soil after experiment.

AU (Pandian et al., 2016) B89 laAA NN LA
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o~ a A A
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Treatments oH ECe oM Total N Avail. P Exch. K
(dS/m) (%) (%) (mg/kg) (mg/kg)
MC 6.88 0.72° 17.79 0.16 877.82° 1,711.54
MA1 6.96 0.96° 23.17 0.27 949.43% 1,828.08
MA2 7.04 1.04° 22.05 0.24 890.00 1,747.74
MB1 6.83 1.00° 23.22 0.27 936.09% 1,586.11
MB2 6.95 1.05° 19.64 0.20 1,003.78° 1,669.52
F-test ns * ns ns * ns
C.V. T (%) 1.70 14.38 17.34 27.09 6.33 9.67
P-value >0.05 <0.01 >0.05 >0.05 <0.05 <0.05

Note: Numbers in the same column followed by the same letter are not significantly different at p < 0.05 by DMRT,
**indicated significant difference at P<0.01, * indicated significant difference at P<0.05, ns = there was no statistical

difference

G
=2 Y1 = 1

nsAnEINIld o uTINIWLA LT
= A o o a 1
Fannnanyaldineududaniulssiusdenis
WYL lnIaINARANTUIRA WLIHANIINAREY
naasqiAuinuaznananaasinasaniulana
o o = a a a
FsUNAaaY MB2 Nnnaiastuiulnuarnauas
as e e 4 da Y
Anga ldunnsnaiumiunaaeay o nin1sld

dnudann ustifadtndenalyd MB2 deualanisiu
A P o oA o Hoy i a
Ngpataliiasnnan 2 dadepe dnsild faniu
nainlsz@nsninlaanisuaniuyaldinen
20 wafidus Asdunisldarudaninludnay
WNZANTINALNNIAANT]aiAl uasBuvae
aunndaaiunisasyiuinuasnananua s
= o = o Y
asflutlszlandsanismsandanilqn wsanis



164

AMNFANFASINHATWASNIFTAANIS O (2) : 157-165 (2569)

wirnAuienisgnitaluaunan adnelsfing
AuTNTdE LR luFeesdaniild ns
snesaniudeinfiuagBunide feadadu q s
DNHARDLUNUNAUATH A

a a

nemAngsNUsznA

v
A |

NuAdaRlAfunsatiuayunuisy a1n
136 und aulundu Anaseiliu sds i
2566 WATIBTELAMYARINTAIAGTILIFRINEN
ATUZINHAT NIUNIULAY NUNINENRLLNEAIANARAT
Anenaafunsua lddaenuzin snunaaIny
dzaanuN1IIATEFaeting ifm'ﬁ\‘u@”’mﬁﬂﬁ@uﬂ’
13NNFA91NNT ALSINERT FAunaLAL (1309
NNIENMUILAIINALAIN NTIANTHUIUA 7]

LANA19A9D

Fedvis neeq. 2563, Nl liminnSanwiaeld
V]’]Qﬂ’]i‘LﬂHﬁl‘iLL@tﬂﬁlﬂ’]ﬂﬂi‘ﬁ‘NL‘ﬁ'ﬂ
tseTaginianiainemns. inwmsansuel
6(30): 44-45.

uAWeT Huilann. 2566. NavIaINITIETNWTININ
AMNENALTAN (Eichhornia crassipes)
fanAun1sapnIsiefenananuinadn
(Lactuca sativa). 9134159941119
nenAansuazmalulad uuanenae
PIAUATAITIA 15(21): 15-26.

Asanunl AR wazesdn gnadng. 2556.
nstsegnsitudaninlunislfulgssiu
Wansinums. ansansfenNAnanTLAz
NYHEAERT 39(2): 212-225.

antne ymsduy waridvnun Tmens. 2561,
uARssiEn A UNANsTUARATa,
WNWINEAT 46(6): 1167-1176.

ANETA UEYIUNA, 393504 adinsennsal, ausing
RN, LATEUITOL PN AL 2563,
HATBNTUTIN NS LN ANI3T]2
FRNANARNUATAINTNTUEINa T I
dailnenalddne. 2nsansinensansias
wmalulafl 28(3): 443-454.

a3tz mnAaLAgus. 2564. naresijayaliuay
gudaninaAanigasyiuinddunm
24AdRNHATLTHINEIRNE 1IN IUEN AR
ﬂ?‘uié”mﬁﬂzgﬂlummwﬁuﬂm WItN RS
49(2): 294-303.

8741 4NA94. 2549. Biochar Technology. L@n41s
Usyneuns &mundennis Bes malilad
OUTININ. WWNINURENBATAART,
NINWHNUAT.

Anand, A., V. Kumar and P. Kaushal. 2022.
Biochar and its twin benefits: Crop
residue management and climate
change mitigation in India. Renewable
and Sustainable Energy Reviews 156:
111959.

Atkinson, C.J., J.D. Fitzgerald and N. A. Hipps.
2010. Potential mechanisms for
achieving agricultural benefits from
biochar application to temperate soils:
a review. Plant and Soil 337: 1-18.

Attanandana, T. and J. Chanchareonsook. 1999.
Practice and Manual of Soil and Plant
Analysis. Department of Soil Science,
Faculty of Agriculture, Kasetsart
University, Bangkok, 108 p. (in Thai)

Bray, R.H. and N. Kurtz. 1945. Determination of
total organic and available forms of
phosphorus in soil. Soil Science 59: 39-
45.

Carter, S., S. Shackley, S. Sohi, T.B. Suy and
S. Haefele. 2013. The Impact of biochar
application on soil properties and plant
growth of pot grown lettuce (Lettuce
sativa) and cabbage (Brassica
chinensis). Agronomy 3: 404-418.

Deng, X., F. Teng, M. Chen, Z. Du, B. Wang, R.
Liand P. Wang. 2024. Exploring negative

emission potential of biochar to



165

Agricultural Science and Management J. 9 (2) : 157-165 (2026)

achieve carbon neutrality goal in China.
Nature Communications 15: 1085.

Glaser, B., L. Haumaier,G. Guggenberger and
W. Zech. 2001. The Terra Preta
phenomenon : a model for sustainable
agriculture in the humid tropics.
Naturwissenschaften 88: 37-41.

Ighalo, J.O., J. Conradie, C.R. Ohoro, J.F. Amaku,
K.O. Oyedotun, N.W. Maxakato, K.G.
Akpomie, E.S. Okeke, C. Olisah, A.
Malloum and K.A. Adegoke. 2023.
Biochar from coconut residues: An
overview of production, properties
and applications. Industrial Crops &
Products 204: 117300.

Krull, E., B. Singh, and S. Joseph. 2010. Preface
to special issue: Proceedings from the
first Asia-Pacific biochar conference
2009, Gold Coast, Australia. Australian
Journal of Soil Research 48: 1-4.

Lehmann, J., P. da Silva Jr., C. Steiner, T. Nehls,
W. Zech, and B. Glaser. 2003. Nutrient
availability and leaching in an
archaeological Anthrosol and a
ferralsol of the Central Amazon basin:
Fertilizer, manure and charcoal
amendments. Plant and Soil 249: 343-
357.

Lehmann, J., J. Gaunt and M. Rondon. 2006.
Biochar Sequestration in terrestrial
ecosystems-A review. Mitigation and
Adaptation Strategies for Global
Change 11: 403-427.

Lehmann, J. 2007. A handful of carbon. Nature
447: 143-144.

Liu, T., Y. M. Yang, Y. Wu, H. Wang, Y. Chen and
W. Wu. 2011. Reducing CH4 and CO2
emissions from waterlogged paddy
soil with biochar. Journal of Soils and
Sediments 11: 930-939.

Pandian, K., P. Subramaniayan, P. Gnasekaran
and S. Chitraputhirapillai. 2016. Effect
of biochar amendment on soil
physical, chemical and biological
properties and groundnut yield in
rainfed alfisol of semi-arid tropics.
Archives of Agronomy and Soil
Science 62: 1293-1310.

Pratt, P.F. 1965. Potassium. p. 1022-1030. /n:
C.A. Black, ed. Methods of Soil
Analysis. Part Il. The American Society
of Agronomy, Inc. Madison, Wisconsin.

Walkley, A. and |.A. Black. 1934. An examination
of Degtjareff for determining soil
organic matter and a proposed
modification of the chronic acid
titration method. Soil Science 37: 29-38.

Warnock, D.D., J. Lehmann, T.W. Kuyper and
M.C. Rillig. 2007. Mycorrhizal responses
to biochar in soil: Concept and
mechanisms. Plant and Soil 300: 9-20.

Winsley, P. 2007. Biochar and bioenergy
production for climate change
mitigation. New Zealand Science
Review 64: 1-10.



o o = £ o 1
AUz TN TLTENALRLY (Fe)

3) Fosdaslunivdaniosme AnidsunenluuduaziZas
fag UWATNUIIUIENNS (Chapters in books or textbooks with
separated author( ) |n each chapter and edltor( )

ﬁ@NL‘ﬂﬂu ‘L]‘VI‘WNW ‘I]'BL?@QEI@F_I Mu’] meu’mmu meu’mmum
2%. FALTIUNDNNT (un.). “ﬁ'ﬂﬁ/ﬁN@ﬂ. Z‘l']uﬂWNW, LN‘S\WIWN‘W.

99 WMA wazaNysnd nesana. 2535. matlanisldaistiesiunndn
ﬁmwm mn 20-42. Tu: mwu go81973e] (LN.). UNASLAY
ﬁmqﬂ[ﬂiwmﬂm’nm‘wmLﬂmﬁnmmvmmww Wavfudou
mﬂmiﬂmﬂ AWAT, NPUNNNIILAT,

Kubo, T.2003. Molecular analysis of the honeybee sociality. pp. 3-20.
In: T. Kikuchi, N. Azuma and S. Higashi (Eds.). Gene,
Behaviors and Evolution of Social Insects. Hokkaido
University Press, Sapporo.

4) awﬂ’lﬁwuﬁ( (Thesis/Dissertation)

‘ﬁ@mwu ﬂ‘wwuw T304, i”mm*nmuwuﬁ annunnsANEA,
LN@\W]‘WN‘W mmwmmum

@Iu”]]'] LLﬂ’J’J\iH'DW@fJ 2558. mmmsmmqwmwmﬂmawuﬁm@u
"M’Nﬂ'lL“]J?J'JEJQ@’WI@FJI%LV’]T@\TMNWEIINL@ﬂ'&ﬂiuﬂ SSR.
qwmuwuﬁfmmﬁmmumummm. U8
NHAIANARNT, NTINWNUIUAT. 106 NN,

Liquido, N.J. 1982. Population ecology of Cyrtorhinus lividipennis
Reuter (Heteroptera: Miridae). Ph.D. Dissertation.
University of Hawaii, Honolulu. 175 p.

5) $1891UN19UsEdN ANNUINI9ITINS (Reports and

Proceedlngs) .

‘nfammﬂu Uifu, FeGeation. wih Lawu’mmmu L@Wﬁ’]ﬁau@ﬂ
Tu: ?ﬂmﬂrumiﬂiv‘qm AunU, zﬁmummﬂ’i:ﬁ;m.

uU Sneeu Fe@ME nevq Ande 69A1 9MINNA SUAD ULATATEAN
ymsinas. 2556. nsldsvlamivesdagmanldain
IRuRARE I LeANANNARARDTNY. W 100-110.

T QRENIEES SR RUGEEEITE B gnaiouazinaTulag
TFanw ATIN 10, NVNAINLNRLNHATANART ANELUA
AUAULAY, BATLga.

Feigenbaum, S., A. Bar-Tal and D.L. Sparks. 1990. Dynamics
of soil potassium in multicationic systems. pp. 145-161.
In: Proceedings of the 22nd Colloquium of the
International Potash Institute, Bern.

6) L@nmsfaﬂmmsauq (Other forms of academlc documents)

'
=

°]]'rJ£~IL“IJF;Iu Y38, ﬂwwuw mnmmmauuma ﬂﬁ‘vLﬂ‘V]
URIBNANT. mmuumwmﬂ\ﬂuw IR, Wi aaNRa,
MUY AnNR.

N9ATINTINEAT. 2557, WAlWIAENINARNEamNNTELIL GAP.
LANA1IITINTT. ANUNATEUASHRIUINTINATT 6,
U3, 45 wid,

Lantican, F.A. 2008. The Philippine banana industry: market
performance, constraints and policy direction. SEARCA
professorial chair paper. Department of Agricultural
Economics, College of Economics and Management,
UP Los Bafos. 46 p.

7) a«amﬁnwmﬁm{ (Electronic media)

Faieu. TnWuW. TaFeq. (a‘:uu'ﬂ@uimf memﬂm V]@FJ“]J’fN
Wavizaiulas ( URL) (f;u ermu ﬂmmumm mLﬁu
n’ﬁ:r'l'ﬂ\mq‘tﬂ‘ﬂ LAew Jui ﬂmumum@u@)
Iuﬂimimumﬂmaﬂwwmw oz Lﬂuﬂw:nmumum'am

AsLa1 nesanln. 2554. neasineluewan, (u‘uumuiau.
me‘fl’mgj@:www.Iadda.com/managedataladda/journal/
agriculturethailand.pdf (2 WaA1AN 2556).

Unardakis, D. K. and B. I. Manois. 2005. Hydroponic culture

of strawberry in perlite. (Online): Available Source:

www.schunder.com/strawberries.htm (April 21, 2005).

sunnlunisldnnedanguluie Gasniming

mmwmmam ‘lmmﬂumwaﬂmmmm?mﬂum@
ANUANGRT ‘Emﬂlumqmﬂwﬂmngmu IfaznaAsin 11
Sitophilus zeamais LAWNWITIUANHIUUUANAY UAIAINTIL
vy o Ha DRI | = .
mﬂuﬂﬂii:qﬂ@uﬂﬂiﬁﬂﬂmﬂma Tnen@es il S. zeamais

Fataniy IFIuAuAIgenesfafawWlun 19u
Motschulsky, January, Chinese, Tiﬁsl‘i_l@qmma’a\i (Yellow spot
disease)

. 3 o dast o o o o = i

NIUR ANTWNN NINN lmumumﬂﬂﬂmmwuwﬂuag (1%
Abstract, Keywords, Table 1, Figure 2

Anele Tldanussinfun o visnne uazansssyainly

Tunnsldmsausn wiu Randomized Complete Block Design (RCBD)

. JU - . ve e e
A lunadunldlddamniy vsannsde T ldanussafum

VAN LU ANFUAILIAN (control), aLlasiiaauant (spore suspension),
LA ALTIANLINRIAY (tensiometer)

MsaAUATLLNARNNW }
Wdslaunanufuatiuniesuladivingis Iaagdad hitps:/1i02.
tci-thaijo.org/index.php/JASM

s [
nsuansuiluaundn
vanfuiuandnannluvensudlugaundninean viefnfanas
UITUBNN9 AR

mswau%’uuvnm'ml
unANNUNANNIAFUNNIARNW M s ansinems
uazn3dpnesReLNIIUsTuAINg R nI litieandn 3 vinu
Ay mm\iﬂmf;rﬁuwma‘mwamummwuwmmu 2 YiuanauIL
3 U *I@EILI‘VW’W’NN‘WHLi'ﬂﬂ’]]i“”i.l‘].lﬂ’]iﬁli’!@@’]uLL‘]_l‘]_l (double-
blinded review system)*

fuUnuLaznIsAnca (Office and Inquiries)
NANLTILNENNTINTANTINY VAN ARTINHATUAZNTAANTT
SIUBNBLAZITINIT FIUNIIUATIYNNT ATIZINEAT NIWANUAL
AMINNABINHATAIANT INTNIRATUNILAY FanTAUATLTN
73140

IN9419 034-351406 FA 117

9. 034-351406 FiA 126-127
Editorial Board, Journal of Agricultural Science and Manage-
ment, Planning and Technical Division, Faculty of Agriculture at
Kamphaeng Saen, Kasetsart University

Fax 034-351406 ext. 117

Tel. 0034-351406 ext. 151

E-mail : agriscim@gmail.com



JOURNAL OF AGRICULTURAL SCIENCE AND MANAGEMENT

A Technical Journal of the Faculty of Agriculture at Kamphaeng Saen, Kasetsart University

Volume 9, Issue 2 May - August 2026

Factors Affecting Farmers’ Decision to Greenhouse Vegetable Farming in Santha Subdistrict, Na Noi District, Nan
Province
Atchariya Tonapo, Nareerut Seerasarn and Parichat Dittakit.............cccciiiiiiiieiii e 5

Achievement Evaluation on Project of Promoting and Developing Livestock in Southern Border Region of Menara Beef
Cattle Cooperative in Narathiwat Province

THUBNTNONG KIUICNON. ...ttt ettt et 15
The Effects of Sucrose Solution and Vacuum Packaging on B-carotene Content in Frozen Champedak (Artocapus
mtege\J‘aI%{IJeprcr). nPRH%ngtong, Chantira Wongwichien, Jutaporn Limsuwanmanee and Naruemon Meeboon.................... 27

Multiple-Herbicide Resistance in Pyribenzoxim Resistant Barnyardgrass (Echinochloa crus-galli (L.) P.Beauv.) in
Paddy Fields
Jiraphon Intem, Jamnian Chompoo and TOSAPON POIMPIOM.......eiiiieeiiie ettt eeieesieeesieeesiieeasieeeseeeeteeenneeeanneeanneees 39

Comparison of IAA Concentrations on Growth and Rooting in Vine Cuttings of Dioscorea alata
Anussara Chopsri aNd NOPPAIAE PilO]......uuuieeiiiiieee ettt s e e e e st e e e ettt e e e e et eeeasssaeeesannneaeeannsnaaeeannes 49

Effect of the Herbicide 2,4-D-dimethylammonium on the Microbial Population of Maize Plots in Nakhon Ratchasima
Province

Boontarik Chimchart, Jitra kokaew, Amnat Eamvijarn, Kanokon Bunpha, Sontaya Khamtib,

Monchai Manassila, Jantima Phonkongand and Tawatchai INboonchuay...........ccceeeeiiiiieeiiiiiieeeciee e 58

Effect of Total Digestible Nutrient in Commercial Concentrates on Feedlot Performance, Carcass Characteristics and
Feed Cost of Daily Steers
Anchalee Khongpradit, Kongpatom Karnjanasirm, Prayad Thirawong, Watcharaporn Boonsaen, Mansion Srisupha,
Sopita Buaban, Pajaree Gruaysap, Busaba Kaewkomut and Suriya SaWanon.............ccueeeeeiiieeeeiiiieeeeaaiieeeeesineeens 70

Estimation of Genetic Variance and Combining Ability of Drought Tolerance in Maize
Nasma Donlaman and Pattama HaNNOK...........ooiii et e e e e e 82

Utilization of by-Product from Tanning Industry on Growth and Yield of Maize Planted in Kamphaeng Saen Soil Series
Achrika Sintapanin Chaisit Thongjoo Tawatchai Inboonchuay and Aunthicha Phommuangkhuk......................... 93

Phenolic and Anthocyanin Contents and Antioxidant Activity in Medicinal Black Sugarcane
Siriphan Sukkhaeng, Nongluk Teinseree, Somnuk Promdang, Patiwat Sookgul, Apiwich Songkarsin and
o QLU o1 N U1 177= 1 =L OSSPSR 105

Effects of Plant Growth Regulators on /n vitro Shoot Multiplication and Root Induction of Elephant Foot Yam
(Amorphophallus muelleri Blume)
Saowanee Saroj, Niphit Pinitphon and Rapeetouch Unjittphan............cooviiiiiiic e 118

Forecasting the Export Volumes and Prices of Thailand’s Coconut and Coconut Product Using the Box-Jenkins Method
Chidchanok Lekkao, Chalermpon Jatuporn and Vasu SuvanViNoK...........cooiiiiiiiiiii e 127

Factors Affecting the Need for Establishing a Green Market, Don Tum District, Nakhon Pathom Province
Patcharaphan Khuhamuk, Sonthaya Sampaothong and Rapee DoKmaithes. ..........cccceiviiiieiiiiiie e 137

Effect of Ethephon on Ripening and Quality of Arabica Coffee Fruits in Chiang Mai Province
Ampol Sornsaket Khodchapat Sangkhun Phawana Chompoowong Rachane Kraikruan Tanapoom Laojunta
F=TaTo NN [o] o] o] T =100 ] 11 0] [0 PSSP 148

Effect of Biochar from Processed Wood Waste on the Growth of Green Oak Lettuce (Lactuca sativa)
Wanwisa Wattanapansak, Natcha Sornhiran, Thamthawat Saengngam, Yaimai Chuaynoo and
Lol aTe] oIl o] a1 T AV 2= o= PRSP 157

ISSN 2985-1904 (online)





