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Abstract

The purpose of this research was to develop a growing soil that used rice straw as a main substrate.
The properties of growing soil were investigated during the preparation process for 45 days in an open barn.
According to the results, the pH and temperature ranged from approximately 4.5 to 7.1 and 25.0 to 32.0°C,
respectively. The total microbial plate count ranged between 4.0x10° and 6.6x10° CFU/g on average. The
composed rice straw was mixed with three groups of plant growth-promoting microorganisms: first, 10° cells/kg
of each halotolerant bacterium, including Bacillus altitudinis SPBS-5-5, B. altitudinis SPBS-5-11, B. pumilus SPBS-
5-1, and B. pumilus SPBS-5-44; second, 10° cells/kg of the photosynthetic bacterium Rhodocista sp. PBO1; third,
10° conidia/ke of Trichoderma asperellum MSUQ7. This growing soil containing microorganisms was then utilized
to evaluate the growth of water convolvulus (lpomoea aquatica Forsk. var. reptan) and Chinese kale (Brassica
oleracea var. alboglabra) in the absence and presence of NaCl. The results of root length, stem length, number

of roots, fresh weight, and dry weight of both plants were significantly greater in the soil supplemented with
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mixed microbes, regardless of whether NaCl was present or not. In conclusion, the microorganisms promoted
the growth of water convolvulus and Chinese kale in salt environments. Therefore, the growing soil mixed with
microbes from this study was interested in developing an innovative product for promoting plant growth in
areas with saline soil, reducing costs and increasing income for Thai growers.

Keywords: water convolvulus thereby, Chinese kale, plant growth promotion, microbes
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Abstract

X-ray diffraction analysis is a non-destructive analysis of samples.The crystalline structure of compounds
contained in the sample can be analyzed. This gives details about the crystal structure and crystal plane of the
sample. It has been used to study the phase analysis and quantitative analysis of compounds and minerals.
Hydrated lime is a calcium hydroxide compound which is soil amendment that farmers prefer to use to improve
soil and adjust the pH in the soil. The objective is for farmers to use quality soil amendments and exactly as
needed. The researchers therefore applied the X-ray diffraction technique to study on phase analysis and
quantitative analysis of hydrated lime to be able to accurately screening method of soil amendment. Studying
hydrated lime with copper metal energy (Cu Ka) of 1.5406 A and optimum conditions for analysis range 10 - 115 °
28, step size 0.01°26, time per step 60 s, divergence slit ¥ “and beam mask 23 mm using rietveld refinement
method, simultaneously detecting them based on 26 of peak position and miller index (hkl) were 18.050 (0 0 1),
28.670 (1 0 0), 34.080 (1 0 1), 47.100 (1 0 2), 50.780 (1 1 0), 54.340 (1 1 1) and 62.590 (2 0 1) confirmed using the
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search library match databases ICDD (PDF-4) of the compound Ca(OH), mineral name Portlandite. It has a hexagonal
crystal structure. Hydrated lime has a unique XRD pattern different from other. This method can be screening and
quantitative analysis of hydrated lime when mixed with dolomite and marl at concentrations of 9.67 - 89.919%,
found that the % recovery ranged from 92.85 - 119.23 and 91.84 - 104.22. This method is suitable for study on phase
analysis and quantitative analysis of hydrated lime.

Keywords: hydrated lime, X-ray diffraction techniques, phase analysis, quantitative analysis
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Abstract

X-ray diffraction (XRD) and near infrared spectroscopy (NIRS) techniques are non-destructive sample
measurement methods. These methods can be analyze quickly, accurately, save time and does not use chemical
reagents. NIRS can be used to classify and predict the chemical properties, while XRD can analyze the crystal structure
and crystalline phase of soil amendments. In this study, NIRS and XRD techniques were employed for qualitative and
quantitative analysis of dolomite (CaMg(COs),) to screening and inspection of dolomite product. NIRS analysis was
carried out by measuring the absorbance in the wavelength range of 800 to 2500 nm. The equation was generated
and refined using PLS calibration method, and chemical value prediction equation was developed. It was found that
the identity of dolomite could be distinguished from different of spectra. Cluster classification equations predicted
results for correctly classification 100%. The pH, CaO, MgO and %CCE results were obtained without significant
differences from laboratory determinations. This is consistent with XRD analysis in which crystal structure and mineral
composition data were analyzed by Rietveld refinement technique. It was found that dolomite standards can be
identified from a diffractogram and can be analyzed quantitatively of dolomite standard in the range of
2 - 98 percentage with %recovery were 100.25 - 105.73. In conclusion that NIRS and XRD techniques can be used to
screen dolomite products and quantitative analysis of chemical properties by NIRS and mineral composition by XRD.
Keywords: Dolomite, Dolomite analysis, Cluster classification, XRD pattern
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Abstract

Celery is a vegetable that the market demand is high all year, but open field cultivation and repeat
planting have problem with plant diseases and insect pests. So, farmers grow celery in greenhouse and growth
substrates preparation by mixing growing media. However, there is still a lack of knowledge to choose the
best growing media for growth, high yield, be easy to find in the area, low cost and several repeat planting.
Therefore, the study was conducted of suitable growing media for growth in the greenhouse at the Office of
Agricultural Research and Development Region 3, Khon Kaen for 3 crops. The randomized complete block
design (RCBD) was applied with 4 different growing medium for comparison treatment 1) benthic of soil :
compost : rice husk : rice husk charcoal : dry water fern (2:2:1:1:1 v/v), treatment 2) benthic of soil: cow dung:
swine manure : filter cake: rice husk : rice husk charcoal (5:3:3:2:2 v/v), treatment 3) coconut coir : rice husk :
rice husk charcoal : vermicompost (5:2:2:1 v/v), and treatment 4) rice husk charcoal : coconut coir : compost :
vermicompost (5:3:2:1 v/v), each treatment with 5 replications. The growing media were prepared by mixing
each planting material for the first crop and repeat planting second and third times. The results of 3 crops
showed that, height of celery after the transplanting 35 days grown in treatment 1 (40-50 cm), treatment 2
(39-53 cm) and treatment 4 (36-57 cm), higher than treatment 3 statistically significant. While the highest yield
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of celery in a two-square-meter plot of area was obtained in treatment 2 and 4 with an average yield (fresh
weight includes root and stem) 2.72 - 7.96 kilograms more than treatment 1 (2.58-7.29 kg) and 3 (1.45-3.14 kg).
It uses 240 liters of growing medium per 2 square meters. The lowest cost of planting materials was seen in
treatment 2 will cost 176 bath/2 m? (0.73 baht/liter), followed by treatment 1 will cost 258 bath/2 m”(2.15
baht/liter), treatment 3 will cost 350 bath/ 2 m* (2.92 baht/liter) and treatment 4 will cost 414 bath/2 m”(3.45
baht/liter).

Keywords: celery, substrate culture, greenhouse, vegetable
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Abstract

The objective of the integrated fertilizer management technology testing project on cassava
production yield and cost in Nong Bua Lamphu Province was to increase cassava production efficiency
through integrated fertilizer management in accordance with safe crop production standards. The study was
carried out on a 40-rai land using 10 farmers in Kut Chik Subdistrict, Muang District, Nong Bua Lamphu Province
in During October 2021- November 2022. There are 2 test methods in the same environment with statistical
analysis using Paired t-test. The first treatment was DOA recommended method which was based on an
application of 50% chemical fertilizer according to soil analysis combined with organic fertilizers (chicken
manure and husk) at 500 kg/rai and PGPR-3 bio-fertilizer. The second treatment was farmers’ conventional
method which was based on organic fertilizers (chicken manure and husk) at 500 kg/rai combined with
chemical fertilizer 15-15-15, 16-16-8 and 0-0-60 rate 50-100 kg/rai. The results showed that average fresh
cassava tuber yield of the DOA recommended method 7,455 kg/rai, statistically significantly more than
farmers’ conventional method of fresh cassava tuber yield 6,279 keg/rai. In terms of cassava yield quality, the
recommended method had an average starch percentage of 27.8, statistically significantly more than the

traditional method of farmers with an average starch percentage of 25.0 percent. Compared to traditional
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farmer methods, was found that the DOA method could increase productivity by 18.7%, reduce production
costs by 15.6%, and net income by 50.4%. Six farmers participated in the project received certification for safe
crop production standards. It shows that the farmers participating in the test can become model farmers in
transferring technology to increase cassava production efficiency througsh comprehensive fertilizer
management in accordance with safe crop production standards to support future international trade
measures.

Keywords: Good Agricultural Practice (GAP), Integrated Management, Cassava
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Abstract

Test and development on sugarcane production by integrate management (fertilizer management) for
increasing yields of farmers’ field at Udon Thani province. This experiment was conducted during October 2021
to December 2022. The objective of this study was to reduce production costs by fertilizer application according
to soil analysis in conjunction with bio-fertilizer (PGPR-3). The experiment was compared 2 technology of
sugarcane production. Treatment 1 was following the recommendation of Department of Agriculture Thailand
by fertilizer application according to soil analysis in conjunction with biofertilizer (PGPR-3) compared with
treatment 2 famers’ practices by fertilizer application 16-8-8 and 15-15-15 rate 50 kg. per rai at Hai Sok subdistrict,
Ban Phue distric, Udon Thani province. Total areas were 44 rai with 12 famers, 2 replication of each famer and
2 rai per treatment. Prepared land by sowing lime rate 100 ke. per rai for adjust soil pH and used sugar stock
without white leave disease (Var. Khon Kaen 3). The study found that fertilizer application according to soil
analysis in conjunction with bio-fertilizer (PGPR-3) following the recommendation of Department of Agriculture
Thailand increased plant high 12.05 % from 141 cm. to 158 cm. The average of sugar stock increased 15.48 %
from 8,515 stock per rai to 9,833 stock per rai. The yield increased 15.79 % from 17.1 ton per rai to 19.8 ton per
rai. Net income increased 22.17 % from 14,496 baht per rai to 17,710 baht per rai. The benefit cost ratio (BCR)
increased 7.55% from 2.57 to 2.78 at level of confidence 95 % by Paired t-test analysis.

Keywords: Sugar cane, Bio-Fertilizer PGPR-3, Fertilizer according to soil analysis
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Jelulasauudefldfuogaunsnaelumamegnin iefiumandeliiivss ansamgatu fudindany
Aaensiulasiaugs waznshilulasiauegraieamedanuddgd msunisiavlanaznisastananinvednn Je
lulpsiuildlumsinzugninidvanesiia wu JogiSe Joweuludendamn wazdoueslufounaslsd InetogFeidy
Jelulnsiuiliunniigalunismizgnine Wesniiviinalulasiaugauazaignaeniiesige s sglsinude
woslsflounaslsd (25-0-0) daidulelulasiauvdandeililunisugndn Tlulnsiau 25% uazaaslsd 60% nnslide
wesluleunaslsdluundnvessumalnedidoyaties Fsaulaiioz@nwinavesnsldiousnluidonnaslsdifivuiue
Tulnsiauvdndusonisidule nandn uaznsazauaasiulutmnivgnlugafivuasuguneldaninnszans Maununns
yaRoIUUANANYSAl $117U 4 51 waw 5 iFunnaes thud vt 1 ldlddelulaseu dsui 2 ladeuesludeudaumn
(21-0-0; 21%N uaz 23%S) f3uit 3 Tadouesludounaslsd (25-0-0; 25%N uaz 60%CL) sirsuit 4 Talslulnsiau (30-
0-0; 30%N) wazsh3uil 5 lalugSe (46-0-0; 46%N) Tudns1 18 nn.N/I3 waznnsiuldts 0-40-0 uag 0-0-60 Tudmsn
3 nn.P205/15 uaz 3 nn.k20/ls manismaaesnudn nassuiilddelulasiaulianugauazainudeluveadn
wnnhmsldladelulasiau mmzﬁmﬂdﬂdﬂmwuqm 46-0-0, 25-0-0 way 30-0-0 Tinandn 66.91, 61.28 way 61.01
n$w/ne wnninslatelulasiauges 21-0-0 Winandn 48.92 n¥w/ne waznshiilalelulnsialinandntioniian (8.92
n$u/ne) drunsiBunanasiuluwdadnas wuin nislddelulasmulivsunueessuluadatashiunnaaiunia
ad Tnensladelulasiaugns 21-0-0 way 25-0-0 WSinmeasiulumdadansinniian (480 un.CUnn.) vazdinisld
Jolulnsiaugns 46-0-0 uaz 30-0-0 Musuaraeiuluudndians 420 uaz 440 un.Clnn. audnu nslildde
lulssiaulivinuassiulumdadiastdosiian (360 un.cunn) deduiuldinouesludounaslsdannsalfidule
Tumsdgndnled werBnanasulumdadnanshiunndetudadoutulelulasauiindy
Adaey: Jolulasiaw anuldedlu paesu

Abstract

Nitrogen fertilizer is commonly used in rice cultivation to enhance crop productivity. Rice plants have
high nitrogen requirements, and supplying adequate nitrogen is crucial for achieving optimal yields. Common
nitrogen fertilizers used in rice production include urea, ammonium sulfate and ammonium chloride. Urea is
the most widely used nitrogen fertilizer in rice cultivation due to its high nitrogen content and relatively low
cost. However, ammonium chloride fertilizer (25-0-0) type is a nitrogen fertilizer for rice plantation and has 25%
of nitrogen 60% of chloride contents. Thailand has a few information about to use ammonium chloride fertilizer
with grown rice. Then, the objective of this experiment is to find out the effect of ammonium chloride fertilizer
compared with the other nitrogen fertilizer types on plant growth, yield and chlorine content of rice grown in
Nakhon Pathom soil under pot condition. This experiment used completely randomized design with 4

replications and 5 treatments as following by non-nitrogen fertilizer (T1), ammonium sulphate fertilizer (21-0-0;
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219%N and 23%S; T2), ammonium chloride fertilizer (25-0-0, 25%N and 60%Cl; T3), nitrogen fertilizer (30-0-0,
30%N; T4) and urea fertilizer (46-0-0, 46%N; T5) at a rate of 18 kg N/rai. All treatments applied 0-40-0 and 0-060
fertilizer at a rate of 3 kg P205/rai and 3 kg K20/rai. The results found that all treatments of nitrogen fertilizer
application gave the plant growth and leaf greenness of rice higher than non-nitrogen fertilizer application. By
the time, the nitrogen fertilizer formula 46-0-0, 25-0-0 and 30-0-0 gave the yield about 66.91, 61.28 and 61.01
g/plant and higher than the nitrogen fertilizer formula 21-0-0 gave the yield about 48.92 ¢/plant. The non-
nitrogen fertilizer application gave the lowest yield at 8.92 g¢/plant. While chlorine content in rice grain found
that the nitrogen different type application was not significantly different of chlorine content in rice grain. The
chlorine content in rice grain was highest in 21-0-0 and 25-0-0 fertilizer about 480 mg Cl/kg. In addition, 46-0-0
and 30-0-0 had a chlorine content in rice grain of about 420 and 440 mg Cl/kg, respectively. The non-nitrogen
fertilizer application gave the lowest chlorine content in rice grain about 360 mg Cl/kg. Therefore, ammonium
chloride fertilizer (25-0-0) can be used for rice plantation and chlorine content in rice grain was not different as
compared with the other nitrogen fertilizer types.

Keywords: nitrogen fertilizer, leaf greenness, chlorine
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