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Evaluation of Rice Genetic Resources for Rice Breeding Utilization
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Abstract

The National Rice Seed Storage Laboratory for Genetic Resources (NRSSL) was established to
collect all known traditional varieties and wild species existing in Thailand. As we rice breeders need a wide

)

range of genetic materials to broaden the genetic base for rice variety improvement. Characterization and
germplasm evaluation are essential for utilization of rice genetic diversity. This research used information
from 15,524 rice accessions evaluated over the last ten years. Some rice accessions showed particular traits

that might be useful for ongoing research and utilization. For example, 65 accessions display early-flowering
insensitive rice, 792 accessions have short stature (< 100 cm), 1,172 accessions have large panicle size

Received: August 30, 2022/ Revised: October 25, 2022/ Accepted: October 28, 2022
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(> 30 cm), 20 accessions have high panicle number (> 25 panicles/hill), and 69 accessions have long leaf
length (> 80 cm). Some grain physical characteristics were evaluated such as grain size and results show
that paddy grain size ranges from 0.84-6.39 mm width, with 3.09-12.0 mm length, and 100 seed weight range
of 1.19-5.67 g. The major grain chemical qualities such as amylose content was evaluated and revealed that
598 and 987 accessions have low (11-20 percent) and intermediate (21-25 percent) amylose contents,
respectively. We also found 176 accessions of aromatic rice. Evaluation of 100 rice accessions against
disease and insect resistance were conducted and found there were 19, 49, 1, 34 and 8 accessions resistant
to bacterial blight, grassy stunt, ragged stunt, leaf blast and panicle blast diseases, respectively. For insect
resistance, the results showed 7, 2, 11 and 42 accessions resistant to brown planthopper, whitebacked
planthopper, rice gall midge and stem borer, respectively.
Keywords: rice, genetic resource, utilization, breeding, agricutural charactreistics, seed physical
characteristics, seed chemical characteristics, rice resistant to diseases and insects, National
Rice Seed Storage Laboratory for Genetic Resources (NRSSL)
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Table 3 One hundred accessions evaluated for major disease and insect resistance during 2021-2022

Disease and insect resistance

No G.S.No. Accession
BB RRSVRGSV2 Bl PB BPH WBPH GLH ZLH RGM SB
1 26 MANPED 36-32-3 R R
2 57 MAHKYOM 66-11-4 R
3 109  GAEN MA GAWK 62-8-82 R
4 121 PAMAH YAI 36-22-28
5 140  PADHIN 39-12-7 R R
6 145  HAWM NAHNG DAM 32-21-55 R R R
7 208  GOWRUANG 21-1-3 R R
8 228  JAO GLUAY 31-22-23 R
9 294  FH108-1
10 295 FH108-3 R
11 342 MUEY NAWNG R
12 382 FI6272 R
13 544 KHAO HAWM 12-7-70 R R
14 617  MANPED 32-12-17 R R R
15 671 MALILEK 33-16-93 R R
16 1408 DAW POOTAN R
17 1410  NAHNG GAl
18 1416 DAW PRALAHD R
19 1589 PUANG 57-127-82 R
20 1625 KHAO DAWK MALI 105
21 1636 PAN PAE R R R
223101 DAW MANA R R R
23 3241 PLAHKHAENG R
243292 DAM DAHN R
25 3293 DAWK JAN
26 3335 GAJAO R
27 3359  NIAW DAM R
28 3366 KHAO SETTI R
29 3434 SAMER R
30 3471 LEUANG DONG
31 3483 NAMKAHNG R R R R
32 3596 LEBCHAHNG R R
33 3601 KHAO' TAWD R
34 3867 YAIFAK R
35 3893 PAWNG AEW | R R
18 Thai Rice Research Journal, Vol. 14 No. 1, January - June 2023



Table 3 (cont.)

. Disease and insect resistance
No G.S. No. Accession

BB RRSVRGSVZ B PB. BPH WBPH GLH ZLH RGM SB

36 3909 KHITOM DAM R - - - R - } ]
37 4164 BOW U-DEN R - - - i : - R
38 4481 JAOKHAO R

39 4485  KHITOM NAHK

40 4487 JAOMALI

41 4504 MAN PED

42 4807  KALAJOHA - R
43 4850  KHAO'HAWM S } )

44 4851 KHAO'HAWM R - i )

45 4852 KHAO'HAWM S i i . . R
46 4853  KHAO'HAWM
47 4865  KHAO'HAWM
48 4866  KHAQ'HAWM
49 4869  KHAOQ'HAWM
50 4908 TANOD
514915  NIAW HAWM
52 5598 DAWKJAN
53 5599 E-LUB S i } . . R
54 5669 INPAENG S i )

55 5767  HAWM JAN R - - i )

56 5768 KHAONOI R - i )

57 5770 LEUANG GLUAY R - i )

58 5772 KHAO CHAO RA - R - - o : i . - R
59 5777 KHAONOI S ) )

60 5802 KHAO NAM PUENG S i )

61 5829 KHANAI S } )

62 6020 KHAO HIN

63 6454  KHAO DAWK MALI

64 6594 CHIANG SAEN R
65 6609 LEBCHAHNG

66 6668 TAMBONG

67 6672 LAEM TAWNG

68 6735 HAWM INTOK T i i . . R
69 6741  HAWM MAYOM - R - - : : . - R
70 7939 JAOJIN SR - : : . - R

-~ X X XU X
el
'
20
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Table 3 (cont.)

No G.S.No.

Accession

Disease and insect resistance

BB

RRSV RGSV2 Bl  PB BPH WBPH GLH ZLH RGM SB

I
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
9
97
98
99
100

7941

7953

9299

9415

10373
10664
10671
10675
10677
10680
10692
11058
12351
12595
13744
18063
19360
19710
20063
21006
21597
21602
21612
21684
21694
21724
21727
21731
22944
24534

MALI BOW

DAENG NOI

MAN PED

KHAO NAHNG LONG
NAHNG AEK

GAHB YAHNG

SOM SAMA

GAHB YAHNG
PRAIN

SUAN LUANG

PRAE

HAWM MALED YAl
KHAO TAH YUAN
MAHK HAI

KHAO DAWK MALI 105
SPRLR77110-PSL-45-4-2
HAWM MALI

DAW MAWK
BATHKIRIEL

KHAO MALI

DAWK TIW

E-DAW DOK

DAW NAHNG SUAN
LAI DAWK MAI

DAW MAN POW
E-DAM

MA KHAHM
GRADOOKNGOO
NO NAME

RD29 (CNT 80)

X X X X XU XU

Rice disease and insect name:

BB = bacterial blight disease, RRSV = rice ragged stunt disease, RGSV2 = rice grassy stunt 2 disease, Bl = leaf blast disease,

PB = panicle blast disease, BPH = brown planthopper, WBPH = whitebacked planthopper, GLH = green leathopper,

ZLH = zigzag leathopper, RGM = rice gall midge, SB = stem borer
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wanaasiawugNwiasale

Diversity of Agronomic Traits, Morphological Characters and Grain Quality
of Traditional Rice Cultivars of Southern Thailand

fusianidnn laassl”

Kanthanawit Jaisong”

Abstract

Traditional rice varieties cultivated and conserved by farmers are likely sources of germplasm for
breeding new rice varieties. They possess traits potentially adaptable to a wide range of abiotic and biotic
stresses. Characterization of these varieties is essential in rice breeding and provides valued information on
developing new rice cultivars. This study was to characterize 135 of southern traditional rice varieties recorded
agronomic traits, morphologic characters, and grain qualities composed of 24 qualitative characters and 10
quantitative characters. Using the standardized Shannon-Wiener diversity index (H’), phenotypic diversity
of qualitative traits indices, and gelatinization temperature (intermediate state) were invariant character
(H’=0). Low diversity (H'= 0.01-0.44) presents 15 characters, which six characters have dominant one state
(> 80%) such as panicle exsertion (99%, well exserted), ligule feature (97%, 2 clefts). Moreover, five characters
show more than one dominant states such as spikelet sterility, culm strength, leaf hair pubescence, shattering,
and brown grain shape. However, quantitative characters had low diversity (H” = 0.01-0.09). Pearson’s
correlation analysis revealed low level of correlation coefficient (r =-0.35-0.26). Principal component analyses
showed similarity of quantitative traits in southern traditional rice varieties and non-dissimilarity in 95%
confidence ellipses around their locations. Multiple correspondence analysis of medium — high H’ qualitative
traits showed associated traits among the varieties. White and strew colored sterile lemma associated with
soft to medium soft gel consistency, green leaf sheath and white, which these associated traits were commonly
found in southern traditional rice varieties. Moreover, other associated traits were found. Medium gel
consistency associated with green with purple line leaf sheath, brown stigma, and brown sterile lemma. Hard
gel consistency associated with dark purple sterile lemma and purple apiculus.

Keywords: traditional rice variety, phenotypic diversity, southern Thailand
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Table 2 Qualitative traits showing the predominant state observed, distribution (%) and the calculated

Shannon-Wiener diversity indices (H’) for each descriptor scored

Variable Predominant state % states observed H’ Index
Invariant
- Gelatinization temperature medium 100 135 0.00

Low diversity

- Panicle exsertion well exserted 99 134 0.01
- Spikelet sterility fertility 50 68 0.03
- Secondary branching heavy 83 112 0.03
- Ligule shape 2-clefts 97 131 0.05
- Collar color light green 95 128 0.07
- Lemma and palea pubescence short 94 127 0.08
- Culm strength moderately strong 55 74 0.09
- Leaf pubescence pubescent 53 72 0.10
- Leaf blade color green 68 92 0.12
- Ligule color white 96 129 0.15
- Seed shattering high 40 54 0.26
- Sterile lemma length short 53 71 0.27
- Duhulled grain shape long 50 68 0.36
- Chalkiness small 67 90 0.39
- Internode color light yellow 77 104 0.44
Moderate diversity
- Awn presence absent 87 117 0.48
- Leaf blade angle erect 51 69 0.53
- Auricle color green 59 80 0.57
- Gel consistency soft 78 105 0.61
- Apiculus color brown 30 40 0.68
High diversity
- Stigma color white 70 94 0.76
- Leaf sheath color green 70 95 0.80
- Sterile lemma color straw 73 98 1.00
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Table 4 Pearson'’s correlation matrix displaying correlations between the qualitative traits

-ic—' N - -
> 9 :(:3 c _57 §
) ° £ o > 5 g = 5
IS Is) (] [0} &) 1)
Variables k5 2 % 3 & o § k5 3
> = = kS kS S = © £
- O O 3 g & = @) <
Culm diameter 0.101
Culm length 0.190* -0.048
Leaf blade length 0.252**  0.193* 0.252**
Leaf blade width 0.059 0.018 -0.018 0.052
Panicle length 0.062 -0.029 0.126 0.241* -0.027
100 grain weight -0.027 -0.336**  0.294** 0.001 -0.125 0.141
Grain length -0.032 -0.121 0.054 0.060 -0.120 0.133 0.201*
Amylose content -0.112 0.049 0.031 0.027 0.009 0.100 0.123 0.012
Elongation ratio 0.032 0.189* -0.148 -0.049 0.102 -0.036 -0.009 -0.147 0.212*

*p < 0.05, ** p < 0.01

9ansITINedne TN 14 a1iuil 1 unsAN - Aguiau 2566

Table 5 Computed eigenvalues of the different principal components

with corresponding proportion and cumulative explained

variance
Component Explained variance Eigenvalue
Percent Cumulative
PC1 20.45 20.45 2.0453
pPC2 16.79 37.25 1.6792
PC3 12.72 49.97 1.2721
PC4 9.87 59.84 0.9871
PC5 8.92 68.75 0.8917
PC6 8.19 76.95 0.8194
pPC7 6.96 83.91 0.6959
PC8 6.71 90.62 0.6710
PC9 4.82 95.44 0.4821
PC10 4.56 100.00 0.4562
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(Dicladispa armigera (Olivier)) uidnanasNaa1Azaulugan wiaslfisnns
Feeding Rate, Longevity and Fecundity of Adults Rice Hispa, Dicladispa armigera (Olivier)
on Rice and Alternative Host Plants under Laboratory Condition

waaelnau stinna” Auaun laased” Unesnd windszanus” suaa lnaini”
Fonerf gassnuwnas’ Aaead 50" wWiums 1ngena”
Ploypilin Thanikkul” Jintana Chaiwong" Pakorn Paoteerasarn” Tanadol Khairak”

Teerapong Suwannakorn” Witchayut Preecha” Narin Bamrungkit"

Abstract

Rice hispa (Dicladispa armigera (Olivier)) (Coleoptera; Chrysomelidae) is a minor pest of rice, that
leads to frequent severe outbreaks in central regions that are continually cultivated rice areas. If the rice
hispa’s issues occur regularly, it might negatively affect rice yields. Hence, this research aimed to study the
feeding rate of the adult rice hispa on rice leaves under laboratory conditions. We also aimed to study the
survival ability of rice hispa fed by some different alternate host plants that can provide valuable data in rice
field management to effectively control this pest. The assessment of the damaged leaf area of Pathum Thani 1
rice variety at tillering stage (30-45 days after transplanting) showed that female adults could destroy more
significantly different rice leaf areas than male adults throughout their life span. The percentage of damaged
areas on leaves caused by female and male adults were 6.12% and 3.63% per one adult, respectively. The
trend in feeding rate gradually decreased when those adults become older. Moreover, comparing the feeding
of rice hispa adults on rice and other 12 alternate host plants revealed that species of the alternate host
plants affected the longevity and the fecundity of rice hispa. The adults fed on rice leaves had longer life
spans significantly different than those fed on other plant species; i.e., maize and bermudagrass, respectively.
We observed that the adults had the shortest life span when they were fed on coat button leaves. Moreover,
the female adults specifically chose to lay their eggs on leaves of 4 plant species which were rice, maize,
bermudagrass, and small flower umbrella sedge, only. Therefore, we should immediately prevent rice hispa
adults when their population higher than an economic threshold. Also, alternative host plants as weeds should
be eliminated to control rice hispa’s pest population in the off-season.

Keywords: rice, rice hispa, adult, feeding rate, alternative host plant, longevity, fecundity, laboratory
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83.20 1 LLﬂzLWﬁLﬁﬁl‘ﬂ’Wﬂ‘Lfa?ﬂlﬁ 90.40 §4 (Dutta and

Hazarika, 1995a) \lulnasnin1swnaaniilusale
paaall (multivoltine species) HBRIIMNNFVUNNUT

Aaudnag ilasannanansanndlalddaunnn 1 4-6
ﬁ?famq‘l,uwﬁqﬂ "fu@q’ﬁu@quﬁmmﬁ (Karim, 1986;
Pathak and Khan, 1994; Sen and Chakravorty, 1970)

LAIAMLNN N30T ane g s ey
wuenLazAaidY hefueuastanuiietled en
m@ﬂuLL@:‘w@uﬁ@uﬁmﬁ%udm%uﬁﬂuﬁm UL
Wunanisanaiiusesdunuuly (Plantwise, 2019)
dowsnfudtasinfudauile leuazfinly (Deka and
Hazarika, 1997) WazA M0 HUBNNGUIRIRIUN T IUN

AINNNIANHINGANTINNITAY WU AaLiin e
unasan N s lnasanlunsauludadszunn
6 dalnssiedu Tnaanizadnadielugaana 08.00-
11.00 Wi Azl 198N ANe NI 45-52 W Tl
‘LuﬁgﬂﬁﬁmﬂimﬂmaﬁmmﬁqLﬁm"ﬂL‘wmﬁﬁﬁmﬂﬂdﬁ
WAl wazdnazideniulugeusasiauinndnluun
(Deka and Hazarika, 1997) %Im,’f':@lﬁlﬂiuﬁqﬂﬁmw
muslmﬂuu?mmﬁuﬂ@zﬂ@ﬂﬂ ANILEAANILINANN

(parenchyma cells) UL EaaNLAAARRTINANAGT

(chloroplast) @13 AgaATzfaTazLNg

s iaranemasmanulenne lulu it
(San-oun, 2020) M ldINALAAAN1IFIATNTLAS
1a9lu479 (Acharya, 1967; Dale, 1994; Plantwise,
2019) 112luszer a1e 20-35 TUNAININU ﬁgﬂ
UNAIAIUUNLENTINAE AZTaTUUNG 299 AR LAY
ﬁwﬁﬂLmﬁmmwﬂdﬁﬂﬁﬁéﬁﬁﬁmwluimﬁmﬂ
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Ananthakrishnan, 2004; Pathak and Khan, 1994;
Shakir and Ahmed, 2015)
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melufanagevusazaiin Inedalutnages a1mau
10 lanludeedaguiniteiaasduiulufie 16
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aanAawaznay Andununaudsnisiage
0.26+0.02 WA 0.16+0.01 AFINLEUALNATHRTL
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NUNAHNLEEUNELRAE 8.85+0.90 LAY 5.62+0.58
ANITURLNATAAF ANNA1AL ARLTIWANNIREMNE
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Fafa ANNATGL (Table 1) daaAaadiu Deka and
Hazarika (1997) T4318NMIMAA S UIWALN 8 AN13D
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Fig. 1 Characteristic pattern of white, parallel streaks along the main axis of the rice leaf causing by the

feeding injury of rice hispa (Dicladispa armigera (QOlivier)) adults

Table 1 Feeding rate and percentage of damaged area on rice leaves caused by rice hispa (Dicladispa armigera
(Olivier)) adults under laboratory conditions (temperature = 26+3 °C, relative humidity = 80-90%)
Avg (mean+SE) Damaged area
Adult Feeding rate per day Feeding rate throughout life span on leaves
(cm?®/day) (cm?/adult) (%)
Female 0.26+0.02 a" 8.85+0.90 a 6.12
Male 0.16+0.01 b 5.62+0.58 b 3.63

Numbers of sample (n) = 30 adults in each tested

Y Means in the same column followed by different letters are significantly different (p < 0.01) by Tukey HSD

a ¥ v 1 ¥ a a o dl
Auludnalduanndnmag insnz@vinaainansouzy
WANANNAUIZUINNA (sexual dimorphism) 1%
ad8q2ng1N (mandible) B4AIANTUUNAIAN
wunnwA e a ugnduazanandnnag 9
na i Fuunnsfiu (Wunlufignyinans) seudnana
Weanazinwauansneiy adelsfiniu dmsnisiuay
ARNAILHADNEIDIFNANTEUNAIAIMWINNINTY Tag
I R S O
naidunsaresAaaeun ludiangniiaiaann

9ansITINedne TN 14 a1iuil 1 unsAN - Aguiau 2566

FALANTEUNAIA LN baALUI THNANAIMINENE IR
WNASTLANA (Fig. 2) AT N9ARLANNITELNATEN
wnasAElwan nula AU URAA TN
1szansmaB NI uNaIn MU luwladun NuTE AL

a - , o o @ o o o oA
wisegna vive ludasusnuasiAndeinainAnua e
anANHLAEeNanalnaiuludg

wANAINT AINIIB9IUNNIANEIZLLLLNIg

72UNATRILNAIAMUNN TWRIE19289 Chaiwong et al.
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(2019a; 2019b) AeiNegNHLAEATAN (visual count)
NUANBIUALANTUDILNAIAMUINLFZHNDS 2-3 57
sane (1 na winiu 419uszu1nd 10 FuTaRAnw) i
1y = @ A aa
41972 8IZLANND D LANNALBH NN MUANTNNNN1TTZUNA
4 A o e o @ o I
EATIEA L NN C I e P I T Rl b P AT
a o & A ] o o
yFausuiununAuidanaaasludinannsga
windtuaasa N uan e Jusnisildainng
= T X A P = & A
ANEATIT INaAIAN1TalANHIAE e IRdNwR b T
| A a A a & o
ANTNWLUAIN NULN HAMHIAE TS NBNAN AT b
11913eH0d 11.24-26.55 AN NITURLIATAANS 117D
a dg/ dl al v U v
dsziuilunun A NdsnauLlU119981WE19 1 Na
Anflufaay 7.26-18.36 TMANAIYIALAING1IANA
AHANTENUABNNTAUATIZWBAIT9 TN WAZAIN
[~3 U ¥ ¥
ISR TENG Rl

2. 1ilaWTaAEsaagdE uazANENITaluNsg
NalaraiAIANIELNAIFIRUIN

2.1 uATENTHANTEVALFDD 1T TOIUNAY
AN HATRINTa Aman (417) LL@ywmmﬂmﬂu
AR NN wazUAZIL SuaiaA 13 1ia sie
NIANINTIRTBIANANTEUNAIA MR TUAN TWITBY
UfiiAnng wudn unaIMUIL TR 29T AR fasnafiu
lude fengdaansunundnfufssinduetieiiie
diny Ineaduazinadlofenyduiaie 40.28+2.64
AT 38.60+2.42 1 muAAL s89aeN1Ae Tudnatie
(WAL 12.24+1.23 Fu WASINALE: 17.24+1.56 14)
WASVELIUNIN (WAE: 11.96£0.96 JU uazineLile:
12.0261.12 ) daunnsfufimewnsiadu Tdun
wegndunim (WWAK: 9.88+0.70 4U uazinAe:
10.42+0.95 414) NENAUUN (WAE: 9.28+0.70 Fu uaz

Table 2  Longevity and the fecundity of rice hispa (Dicladispa armigera (Olivier)) adults fed on the different

plant species under laboratory conditions (temperature = 26+3 °C, relative humidity = 80-90%)

Adult (mean+SE)

Plant species

Longevity (days)

Fecundity

Male Female (eggs per female)
Oryza sativa (positive control)  40.28+2.64 a” 38.60+2.42 a 183.62+£13.39 a
Zea mays 12.24£1.23 b 17.24£1.56 b 438158 b
Cynodon dactylon 11.96+0.96 b 12.02+1.12 bc 0.04+0.03 b
Panicum repens 9.8840.70 bc 10.42+0.95 ¢ 0 b
Digitaria ciliaris 9.2840.70 bcd 11.62+1.01 ¢ 0 b
Dactyloctenium aegyptium 9.28+1.15 bcd 9.284£0.92 cde 0 b
Chloris barbata 8.22+0.57 bcde 9.50£0.52 cde 0 b
Cyperus rotundus 7.86+£0.82 bcdef 10.88+1.03 cd 0 b
Brachiaria mutica 7.22%0.59 bcdef 11.70x0.77 bc 0 b
Cyperus difformis 5.62+0.31 cdef 6.90£0.46 cdef 0.04£0.03 b
Saccharum officinarum 5.08£0.29 cdef 5.38£0.29 def 0 b
Chrysopogon zizanioides 4.02+0.17 def 4.78+0.19 ef 0 b
Tridax procumbens 2.72+0.09 f 2.40+0.11 f 0 b
Starvation (negative control) 3.00+0.04 ef 2.88+0.05 f 0 b

Numbers of sample (n) =

50 adults in each tested

" Means in the same column followed by different letters are significantly different (p < 0.01) by

Tukey HSD
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Trichoderma asperelloides TDOAE002

Morphological and Molecular Characterization of an Antagonistic Fungus
Trichoderma asperelloides TDOAE002
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Abstract

Trichoderma spp. are potential fungal biocontrol agents for plant disease control and plant growth
promotion. An antagonistic fungus Trichoderma sp. TDOAEQO2 isolate has been promoted to control several
plant diseases in Thailand, including rice diseases by the Department of Agricultural Extension (DOAE).
Nevertheless, Trichoderma sp. TDOAEQO2 has not been classified into the current taxonomy of Trichoderma
spp. This study contributed to the taxonomy of Trichoderma sp. TDOAEQOO2 based on morphological
characteristics and molecular analysis. The fungus grew rapidly on potato dextrose agar (PDA) at 25+2 °C,
with white, fluffy mycelia, and pale green to dark green conidial masses forming within 48 hours. Conidiophores
branched, central axis from which secondary branches arose, the branches terminating in a single ampulliform
phialide or a whorl of 2-4 divergent phialides. Conidia were subglobose, 1.74-3.11 x 2.20-3.84 um in size,
with irregular warts on the conidial surface, and pale green in masses. Chlamydospores were globose to
subglobose, surface smooth, and solitary. In addition, to confirm the species identification of Trichoderma
sp. TDOAEQQ2, the molecular analysis was conducted on Multilocus Identification System for Trichoderma
(MIST) program based on the internal transcribed spacer (ITS) regions of the rDNA cluster (ITS1 and ITS2),
partial sequences of the translation elongation factor 1 alpha (fef-7at), and the RNA polymerase Il subunit
(rpb2) nucleotide sequences. The phylogenetic tree from the combined three loci revealed the Trichoderma
sp. TDOAEQQ2 was grouped into the T. asperelloides group. Consequently, we identified the antagonistic
fungus TDOAEQQ?2 isolate as T. asperelloides.
Keywords: Trichoderma asperelloides, antagonistic fungus, morphological characteristic, molecular,

phylogenetic analysis
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wa T. asperellum lelgian CB-Pin-01 1nunAn®
ANBIUENINNUGNTTN ol

2.1 n2anaREY8NTa Trichoderma spp.
TN lnenAe 0 lue N aMa potato dextrose
broth (PDB) laltianay 3 41 ehdaeimmiSasew 250
sauAeu? iwnan 594 nreadulamenszanenses
Whatman No. 1 wazuadulaidamilszanns 0.5 niy
Waziaalululnsiauman dnnanaaduiesae
1x CTAB (cetyl trimethylammonium bromide) NaN
B-mercaptoethanol ApLaIAINITN19T89 Safavi
(2010) ARadBLAMNINLAZANITNT IR LEULe
é’qmm?'m Nanodrop spectrophotometer WASLALIINEN
Rifuiaignigfl -20 evATaiden

2.2 ManL BB ueLFnns TS S tef-10,
uaz rpb2 mEweRaraldinu RN uuAELe
131904 ITS &1 tef-10L WAz rpb2 (Carbone and Kohn,
1999; Jaklitsch et al., 2005; Liu et al.,1999; White
et al., 1990) sLuﬂﬁ'ﬁ?mﬁ%m{(polymerase chain
reaction (PCR)) fitlsznaudae fdute 5 urluniy
Inswafitiaay 1 lulasina way 1x GoTag® colorless
master mix (Promega, USA) ludsunmssan 50
13n3an3 BN e leEes Thermal cycler
(Biometra®, Germany) 184usiazlfjnsen (Table 1)
UNHLENIUIARLERLBIAEAT electrophoresis Aagl
1.5% agarose gel 14 1x TBE buffer Asagauauna
Aduienialfuayddaniaies Bio-Print-Gel
Documentation Imaging (Vilber, Korea) LAZUNAS
Fipnesimnanduionalaln lalmianas 3 91 saidu

forward WAz reverse AngAa Sanger DNA sequencing

2.3 N13AAPISHAIINANAUTNNALGNTINYBY
L%%@é‘ﬁ Trichoderma spp. aaglilsunsu nucleotide
BLAST uag Multilocus Identification System for
Trichoderma (MIST) Awasnsdanmuiiamate lnsues
a3 Trichoderma sp. laldian TDOAE002 waz
T. asperellum lalgian CB-Pin-01 e Uiy
dufianalelndTidsenulugiudeys GenBank
NCBI (National Center for Biotechnology Information;
Madison, USA) Aael13unsN nucleotide BLAST

(https://blast.ncbi.nim.nih.gov/Blast.cgi) kargIu
i@g@ International Commission of Trichoderma
Taxonomy (ICTT) aaaldsunsu MIST (http:/mmit.
china-cctc. org/) HulATadnafunafidn d1usu
Iﬂﬁ?LmiN MIST uu m‘wumm identity 289UT104 TS
‘1/1 76 \lafigusl LW@@’]LLuﬂLﬁ]’ﬂi%‘vmuﬂﬂ@ UAZANUA
AN identity 2848 tef- 10L LAy rpb2 1/1 97 waz 99
wasidus anansy LW@MLLumﬂjmw AuTile

(species) (Cai and Druzhinina, 2021)

2.4 NIUATIZYANNNRNNUEN WAILIAINIINIT

2894877 Trichoderma spp. BAINTHANNENRUTNNG

a o ‘dll .
AN8VIRUINTUBNLTATY Trichoderma sp. lalman
TDOAEO002 sauriuid@es T. asperellum lalgian CB-
Pin-01 A< Trichoderma spp. ﬁﬁi’mmuslugm%’mqu@
NCBI (Table 2) @ani@as1 Cladobotryum tenue 1w
outgroup Taginarsuiiapale meusians ITS unadau

=~ A | e
ARNEU fef-10L AL rpb2 HNaNEanid (concatenate)

i a & o o a a 5

wWieuaumnuwmleuassarsuilanale lnduane
ALUavTanateEusannu (multilocus sequence
analysis (MLSA)) Uil multiple alignment Al
Tilsunsu ClastalW wazainauNu)HANANRuEnIg
@1839mINN3 (phylogenetic tree) 1aeRT neighbor-
joining Aaalula maximum composite likelihood Tu
130NN MEGA11 (Saitou and Nei, 1987; Tamura
et al., 2021)

a L4
NANITNAXARBNLLASIANNTIU
1. NMFANHIANBULNNAUFIUINANTBRUTAGN
Trichoderma spp.
\Ta3" Trichoderma sp. lalmian TDOAE002 LAz
T. asperellum lalgian CB-Pin-01 Hanwouelaladl
wilawiu Ae 13ty lAALLeNMS PDA NIgounnil 25+2
= o = a a o
aaraalmes ainaduledang wiynannionin
a9 Uinainanlalatinunguanssalasiiselatips
o | A R A a o o &
nuLudBeagauddide s neli 48 dqlug 1@esn
L@ﬁ?mmmmmmmmm@ mea 594 (F|g 1A, 2A)
Taiwunisadanauuaransdluevnaaeade
ﬂﬁimm%@uﬁﬂwmzﬁmgmmmLﬁjfﬂﬁmﬂlﬁ
5 Y L L X
naasqanssAllduaantLaudilsznay wudn isaes
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Fig. 1 Morphological characteristics of Trichoderma asperelloides TDOAEQ02, a colony on PDA under 2542 °C at

5 days old (A), conidia grouped in bunches (B), conidiophores and phialides (C, D), pale green conidia
(E), and chlamydospores (F), B and F stained with lactophenol cotton blue solution, B-F was observed

under the compound microscope, scale bars 10-50 um

Trichoderma sp. laTtan TDOAE002 uaz T. asperellum
lelmian CB-Pin-01 adraidulela uuuiiluiariu Ay
IATlALAN (primary conidiophore) LLMﬂﬁ'\ﬁm@@ﬂ
Aut1eaa9dule (somatic hyphae) LAZEiNTUANTS
Arusenidudiuglaiitfases (secondary
conidiophore) Lmu@jmﬁmﬁumnﬁnmiﬁmﬁﬁu
29w latilAeuan demaine phialide FRINEN
ampulliform g HanwurgIundedaulaieFen
paneman 1styaaniIANlaneiuglatizs LR
WIBUANUWIUILUL verticillate @anaINqALALANY
AU 2-4 phialides dautlantgna84 phialide 188
sandlugouilitialaiiie fanuneih (Fig. 1c-
1D, 2C-2D) TafliAe vidaTiGandn phialospore Al
mmqnﬁﬂmm phialide (Fig. 1B, 2B) Hglnssandns
nax waaAYd Adedgeu (Fig. 1€, 2E) wunnsasa
chlamydospore ginssnantivAeudnanas (Fig. 1F,
2F) Fa3va 2 lalman letRarualndifeetu Ae

9ansITINedne TN 14 a1iuil 1 unsAN - Aguiau 2566

TAfliAt94i@0sn Trichoderma sp. lalman TDOAE002
n4141.74-3.11 lumsen e19 2.20-3.84 luasen Tuane
flafiFeesda T asperellum lalman CB-Pin-01
N9 1.95-2.98 lupsam 8119 2.59-3.80 A1 (Table 3)
AMNANHULAUFUNENAINAI WLIT AauAdeAaa
fT‘LIL%mW T. asperellum species complex %I\‘Ifl 5 9iim
laun 7. asperellum, T. yunnanense, T. asperelloides,
T. kunmingnense WaZ T. pseudoasperelloides
(Samuels et al., 1999; Zheng et al., 2021)
Lﬁi@mmm@uﬁﬂﬂmzzﬁvmgmmmL%mmﬂ'w
AzlBEARIYNABIGANITAURLANATAULLILABINIIA
wudn TafliRee093031 Trichoderma sp. lelaian
TDOAEQ02 wa T. asperellum lalaian CB-Pin-01 &
AlniliReages Srayuginsdliwiuaunszansaiin
(Fig. 3A-3B, 3D-3E) ganArasniuansuziialatine
m@\‘u%@m T. asperellum T1 (CB-Pin-01) A1N9121911
2849 Unartngam et al. (2020) a8i1413fmns wudn 11
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Fig. 2 Morphological characteristics of Trichoderma asperellum CB-Pin-01, a colony on PDA under 25+2 °C at
5 days old (A), conidia grouped in bunches (B), conidiophores and phialides (C, D), pale green conidia

(E), and chlamydospores (F), B and F stained with lactophenol cotton blue solution, B-F observed

under the compound microscope, scale bars 10-20 um

Fig. 3 Morphological characteristics of Trichoderma asperelloides TDOEA002 (A, B, C) and Trichoderma

asperellum CB-Pin-01 (D, E, F) was observed in FESEM-EDS (IT-500HR), conidia and phialides (A,

D), and conidial surface (B, C, E, F), scale bars 1-2 um
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Table 3 Morphological characteristics of Trichoderma spp.

Fungi

Parameters

T. asperelloides TDOAE002  T. asperellum CB-Pin-01

Conidia (N = 21)

Length (um) 2.20-3.84
Width (um) 1.74-3.11
L/W 1.06-1.61
Phialides (N = 13)
Length (um) 3.97-6.68
Width point (um) 1.56-2.63
Base (um) 1.23-1.65
L/W 1.94-2.98
Supporting cell (um) 1.34-2.37

2.59-3.80
1.95-2.98
1.19-1.33

4.09-8.08
1.42-2.67
1.08-1.81
2.38-4.60
1.17-2.11

Tatineazdangsuyuiiesunadon ldnszanasians
Tatline anaauagiuengaeslaiiine (Fig. 3C, 3F) 4
o dl aa aa a d"l 9./2’/
Anwnuzlatinedinagase warisuyul wulaisly
a0 T. asperellum, T. asperelloides WAL T.
pseudoasperelloides Tuanueilaiiinereames T.
yunnanense Was T. kunmingense AAnwouzioFey
(Qiao et al., 2018; Samuels et al., 2010; Zheng et al.,
2021)

2. msﬁnuﬂﬁnumzmqﬁuqnisummL%w'a‘m
Trichoderma spp.

2.1 N1IATISYAIINANNUTNNAUGNIINTEN
{1 Trichoderma spp. #agli/sunsu nucleotide
BLAST uae Multilocus Identification System for
Trichoderma (MIST) Han itFaLifauaAnNmulean
wasansutianala ndnaallsunsu nucleotide BLAST
Tugudeya NCBI wudn Trichoderma sp. lelaian
TDOAE002 uazlalmian CB-Pin-01 Nansuilaadlalns
U0 ITS UNEIULRIEY tef-10L WAL rpb2 willeu
L%ﬂﬁ‘ﬁ Trichoderma spp. faaz 91.12-100 N3N
saeiltlaunsy nucleotide BLAST avluianunsnszyaiin
184 Trichoderma ladalau uAa u1TnauLwn e
heR m”udﬁL%@mﬁ“\mzimﬂm%mﬂumq@ Trichoderma
?ﬁlmﬂmmzﬁ”@qﬁuﬁ’ﬂﬂmzﬁmdgmﬁwmﬁwu (Table 4)

nsemziasLinalalnssallsunsu MIST

9ansITINedne TN 14 a1iuil 1 unsAN - Aguiau 2566

lugnudeya ICTT Aeu3ions ITS Tinan1sauun
\esnleloan TDOAE002 uaz CB-Pin-01 atfluana
Trichoderma @BARRBNALANHUENNANFIUINE
wazHadlATziaInllsunsy nucleotide BLAST a1n
s LN FUTTRAReEY fef- 1oL LAz b2 Falva
N1I8LUNITaNaeAAReaTY AD SILUNITEIN
Trichoderma sp. lalaian TDOAE002 wazlalban
CB-Pin-01 vlu T. asperelloides (Table 4) aziiulaan
mm"fm,unﬁgmmn@ Trichoderma \iedudag
Tusunsy MIST 1¥uanissnuunfidaiauuinndn
Tusunsy nucleotide BLAST tiaeann MIST iy
T‘]J?LLﬂ?Nﬁﬁﬁ“i&ﬂﬂﬂﬂ@jmﬁﬂ%’ﬁ/ﬁﬁﬁﬂﬂ’]L%m"lsluﬂf]@
Trichoderma Taglaniy Taan19ATIR@0LLAZAA
SN Trichoderma spp. algnsaenu
BUNINIBIUIRN Trichoderma Tuilaqiiu (Dou et al.,
2020) ﬁﬁlaﬁ@ﬁgﬂu (NNAIWUE W.A. 2566) fide
Trichoderma spp. AN R LLAYS AN
13 lugudesya ICTT uda 99uam 460 98in (ICTT, 2022)

2.2 NMIUATIZYAINNRNNUEN WAEIAIBNIINIT
48913871 Trichoderma Spp. NIIATNZHUAUNNANM
AUNUSNNALITEUINITILL multilocus sequence
AOELTIANA ITS (571 fLUA) Bl tef-10L (607 ALUA) LAY
8 rpb2 (1,082 ALUA) (Fig. 4) Wuan Trichoderma sp.
ToTa1an TDOAE002 Anot{lunguues T. asperelioides
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Table 4 Percentidentities of Trichoderma asperelloides TDOAE002 and T. asperellum CB-Pin-01 are identical

to the reference genome in nucleotide BLAST and MIST database

nucleotide BLAST MIST
% identity Species % identity cut-off Species
T. asperelloides TDOAEO02
ITS 100 T. asperellum, T. hamatum, 76 Trichoderma spp.
(537 bp) T. yunnanense, T. viride,
T. asperelloides, T. pubescens
tef-1a 99.59-100 T. pseudoasperelloides 97 T. asperelloides
(1,631 bp) 99.58-100 T. asperelloides
94.95-100 T. asperellum
99.69 T. orientale
b2 98.48-100 T. asperelloides 99 T. asperelloides
(1,128 bp) 96.94-99.91 T. asperellum
99.90 T. pseudoasperelloides
99.56 T. gamsii
98.47 T. spirale
98.29 T. yunnanense
97.51 T. kunmingense
95.16-95.68 T. hamatum
T. asperellum CB-Pin-01
ITS 99.63-100 T. asperellum 76 Trichoderma spp.
(535 bp) 99.81 T. hamatum, T. yunnanense,
T. viride, T. asperelloides,
T. pubescens
tef-1a 95.50-100 T. asperelloides 97 T. asperelloides
(844 bp) 91.12-100 T. asperellum
b2 99.90-100 T. pseudoasperelloides 99 T. asperelloides
(1,087 bp) 98.59-100 T. asperelloides
97.15-99.91 T. asperellum
99.56 T. gamsii
98.47 T. spirale
98.29 T. yunnanense
97.51 T. kunmingense
95.11-95.68 T. hamatum
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WaNBRNANN T. yunanense, T. asperellum WAy
T. kunmingense 8N4 TAIAY LAZLENNANEANANN
T. pseudoasperelloides \@niiag ALEIA1 bootstrap
100 wlefiFus @a Trichoderma sp. lalman TDOAE0D2
way T. asperellum lalman CB-Pin-01 Na1suilaea

&

Tolnsnilewdu 7. asperelioides aneving/lalaian
Bur AvhunFeuidiay 98.12-100 wafidus tag
wilewden T. asperelioides GJS 04-187 gafi 100
wasidusl (Table 5)

@ﬁﬂﬂ’]‘i@oﬂLL‘LmL%‘ﬂﬁ"]ﬁ%ﬁlﬁﬂﬁmzwwﬁmdiﬁu
Angnarnisinssiarsuiiaaalelnausian ITS
UN9dIULREY tef-100 WAL rpbh2 CREANITE Er
Ufjtinflsaig Trichoderma sp. TDOAEQ02 lalgian
finsugdasunisinemsuuzsin 1l luntsaesurnga
Tapiielutlsznalne The 7. asperelioides Teildnmmniy
nswasayldALnenmng PDA Fesliadanau uasd
UUAIUNT mmmﬂﬁwmf’huﬂﬁﬁﬁﬂLLm phialide
druguzeddatiine wazn19ai19 chlamydospore
denndeetudnILI09Ta T asperelloides A1
N199MANLUNARY Samuels et al. (2010)

athslsfinnu Wemufindleniislalaian CB-
Pin-01 mﬂqwﬁwmﬁmﬂwmmmﬁqLﬁuqﬂfimun
7. harzianum m'famLﬁ@ﬁﬂm@‘fﬂwmxﬁmgm‘%mm
IneanizudnmialafilfesanALn1s3AT s WA AL
AaadlelnsaLBnn ITS wazunadiuaesty tef-1o0 16
finssuunlsifhuden 7. asperellum (Unartngam
et al., 2020) ¥t TunnsAnenaRE 8 fiunsn e
84 rpb2 WA¥AAINZWULIL mutilocus sequence WL4N
deslelmandangna gnanakunet lunguaas
T. asperelloides Immmﬂﬂ@;u@@ﬂ@’m T. asperellum
mﬂﬁuﬁ:ﬁ'uj LI

L%'m?ﬁ T. asperellum species complex Tuedm
uuniugtiaifen Ao 7. asperellum Taqtiuauun
Twdes 5950 18ud T asperellum, T. yunanense,
T. asperelloides, T. kunmingense Wag
T. pseudoasperelioides Inganwazdngnianalng
AEAUNNN WARNNITDATUUNANLANANTBILARL
10 laRaeRanimsdaluiana (Qiao et al., 2018;
Samuels et. al., 2010; Yu et al., 2007) L‘%mﬁ

9ansITINedne TN 14 a1iuil 1 unsAN - Aguiau 2566

T. asperelloides @nunsauanlaainau wreidum
wula s dounnnnulueds wansnn ewdn uaz
a ¥ 1 1 ¥ v dsl dld
awIn 1 wanuAaudtedesluglsd umesnd
o o =l 1 &
unumdAnylunisacuaulsaig wu saulalws
T. asperelloides PSU-P1 laldananndssindlne
gunrnasaeulmd peroxidase polyphenol oxidase
v 14
chitinase waz B-1,3-glucanase dudaiTias
Stagonosporopsis cucurbitacearum @1 rﬁﬂiﬂ FULAN
anglua (gummy stem blight) aesuaungll Tulas
14
Ufjtiin1e (Ruangwong et al., 2021) 17031
T. asperelloides T-19 T4 uaz T-109 lelmanaeq
v
Tadnidle wananeILANIEas Fusarium oxysporum
Botrytis cinerea, Colletotrichum sp., Rhizoctonia
solani sz Sclerotium rolfsii I8 WasdjuiAn1sudn
o 1 = o o [ % =
Fanuniumaansialasiunianlsade Captan
v
(1,132.5 ppm) (Chaparro et al., 2021) A91i1 Yanan
wwanslungld 7. asperelioides AauAnlsAing
F938uan deanaldluudasnemnsninnsldansaile
4
ag19lsinny n1ranuuntin@esilnanis
a [ o a = & dl é; o ¥
Anmzdanaufiaaala e wileluTymnenannlinng
b4
AUALUNLTRSN Trichoderma spp. MARIMNEANATA
Py p 6o o a o sy a X A A
1% An nadenatnuilanalalndansds daiuFeedn
ARTITalnTedaneineEl asanndlelinnsinaansAnen
14
@ luanasngaelunisdanauunatiaimas i
14 1 v
An1swLiEa Trichoderma TR AANTUANWIULIN
v 14
BnviaTaI Trichoderma wanaanawig/lalaanlasu
o a 1 ‘ﬂl 2% 2% LA
nisauunatinudiinalignsies uaziduilaqiiuni
UANBUNTNISIU WA Trichoderma UNNATEWUE/
dl ¥ o/ 1 Yo o
latgianfisanuldlugudeys deldldfunisauun

aiinlvd wavdaldte A (Samuels et al., 2010) ATl

Y v
o a

TuAAEASITL ANANTUABNIANAERLEE 98

Aoy o o A A A o

nTeyan1TnauUnNTenekaziuilaqiiu Ine

A [ ra;

Wwananewugniiu holotype neotype paratype

epitype 178 reference material 109uAAZTHA WATANE

o rﬁi Yo o a c = o 3’/

WUEN IAFUNNIauLNAINNR ATz BT U
. A A oA e

T. asperellum wae T. asperelloides INBUANLALNTBLA

1 1 v v

THAnATA e niTesiia 2 1lia Nanwnzdugiu

a P o = [y o
ANLUTNNLUHAUNL LLZ‘]%Nﬁqqﬂlﬂ@mquﬂwuﬁﬂi?N@JQ
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dglnan1snaang

=< o o a d” a s
NITANHIANTUCA EMETNQV]EJ'VLIQQ Nk ﬁ‘ﬁﬂ{]ﬂﬂ‘]ﬁf

13aNT Trichoderma sp. lal@ian TDOAE002 wudn |

o

ANWIEWNeUTaM T. asperellum lalian CB-Pin-01

(34

MIANHOUENITATILINAIUNT PDA annuzansdule

©

i lafithie phialide uaz chlamydospore daulATiiAL
HawalnalAesiu uasiinlatineagess danAfeeiy
fnmniztedes T, asperellum, T. asperelloides Wag
T. pseudoasperelloides NNTILAINIEAAIMNANNUENS
WUGNITNIBIUTII TS UNEIUIRSEU tef- 10, uAz
b2 Faulilsunsy nucleotide BLAST Snuunides
ToTian TDOAE002 uazlaTiian CB-Pin-01 afluang
Trichoderma Tuaniziilsunss MIST Shuunidasia
2 lalman flu 7. asperelioides @anARIfLLANTT
FAPNENUNH AN AN AUTN 1A AT UINITULL
multilocus sequence WU31 Trichoderma sp. lalgian
TDOAE002 uaz lalgian CB-Pin-01 aglunguues
a9 T. asperelioides LLﬂﬂ@@ﬂmm%ﬂm%'uj Tungu
A8 T. asperellum species complex &T\n%u AMNNANIT
ANHIANEUENINEUIWINEIFINALANHIEN S
ugnam Assuunidasilfjing Trichoderma letmian
TDOAE002 1l T. asperelioides Gdayaitldannns
ﬁﬂﬂﬁﬂ%ﬁﬁfmlﬁmﬁuﬁ?ﬂﬁhﬁﬁLLuﬂ‘mgﬂ?N?}ﬁﬁuﬂJﬂ\‘l
Fom T, asperelloides lalmian TDOAE002 lagnsias
mmwﬁ’ﬂmﬁ%mm%m’] Trichoderma spp. waziil
ﬂﬁu"flj@?,;l]@Lﬁﬂﬁﬂﬁﬁﬂ“}’mw@’mﬁﬂ’]ﬁl ATMUINIT AL
mwmﬂumwgﬂﬁmmuﬁﬂm Trichoderma spp.
aneniuglalsianaug fagthanifludedfjiniflaaiia
luauan
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Effects of Mali Nil Surin (Mali Dam 2) Rice Bran Hydrolysate on Diabetic Rats
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Abstract

Mali Nil Surin (Mali Dam 2) is a non-glutinous rice variety with a black pericarp which contains higher
levels of phenol antioxidants to prevent free radicals and serve potentially as nature-derived treatment against
many non-communicable diseases, such as type 2 diabetes (T2D). The research aims to study the effect of
Mali Nil Surin rice bran hydrolysate (RBH) on blood glucose level and the insulin resistance. To investigate
antidiabetic activity, the laboratory rats were made chronically hyperglycemia feeding high fat-high fructose
diet (HFFD) in compared with distilled water (normal control) for 10 weeks. Then the diabetic rats were given
distilled water (HFFD control), RBH (100 or 300 mg/kg body weight per day) and Pioglitazone (drug treatment
of T2D) over a 6-week period. Body weight, fasting blood glucose (FBG), oral glucose tolerance test (OGTT),
insulin resistance (HOMA-IR value) and hormone leptin were thoroughly evaluated. After six weeks, the
diabetic rats (HFFD control) showed increasing in body weight, FBG, OGTT, insulin and leptin level, and
HOMA-IR value comparing with the normal control. In addition, both doses of RBH could significantly lower
the value of all these parameters compared to the HFFD-control, similar to that of Pioglitazone intake. However,
the body weight gain in the RBH-fed as well as the Pioglitazone-fed were not different from HFFD-fed rats.
In conclusion, the Mali Nil Surin rice RBH could be a useful nutraceutical to control the blood glucose levels.
Hence, Mali Nil Surin rice should be accordingly considered to facilitate the prevention and treatment of type
2 diabetes.

Keywords: Mali Nil Surin, rice bran, Rattus norvegicus, protein hydrolysate, type 2 diabetes, insulin resistance
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NARDN

waslasunssnisnaaetnsy 6 dulanf Ty
ypA8IaABINNT B-12 Falu Lﬁu@@mmﬂm@mﬁ@m
i YR aTian Fus (T) A
ﬂ@umm@ﬂ@‘m 2 nfusteilanii udrian \fiuaen
AR IATEALLNANAENASS 71987 30 60 WAz 120 117
wdarlerihma vmsuBauifiauszdinhaaluiden
s

v
TNUNA FIUFLIAN To @uﬁq 120 ‘mﬁ IPBNTANUIN

4
=1

NunlAduns i (area under curve) TauaAIDNLTHR
v v
1Aaluaenaunm

5. NM15AF999ALTNIURITRT LN UBUTAULAS
AruamiAn HOMA-IR iaiszifiuniasiasa
AUTAUADINUNARDY
UNRDAUYNAABINAIBABINT untfunendau
2093351 (serum) uagIadnaasluuduTaulngdd
enzyme-linked immunosorbent assay kit (ELISA Kit,
Millipore, MA USA) LLavmmmm HOI\/IA IR sﬂ\uﬂu
‘W'mumemuwmmqm@m'a@wmu il

Fasting glucose (mmol/mL)x Fasting insulin (ulU/L)
22.5

HOMA-IR =

6. MansratnLsunuaasaasivualiuluiaan

URINUNARDY
fmLﬁ@M@wwmmwﬁmmmmimﬁmmﬂ

A1UT94T5 LAzt TS uNIATAdnae fiuwaLliiu Ine

Bh enzyme-linked immunosorbent assay kit (ELISA

Kit, Millipore,MA, USA) gasiuulatniudunisames
ﬁ‘ﬂx‘i%ﬁ\‘m@iﬂﬂ’]i’ﬂ'ﬂﬂIZ]V]%:IJ@\M’]Mﬁ/m’ﬂ’mf’]i’]')w&aﬁ@
zﬁuwﬂummmzﬁuﬁqm@slwﬁ@m LAYAANIIZRsE
BUTAU

NANISNARBILATIANTL

1. NAURIATANASITNINSRRAGTUNS Lalaslaian
ﬁi@ﬁ'\uﬁfnﬁwmugwmm

smpaesiiwindaEnsu Tnaiade 220-230
NN WANIINARBINLIAN marl.?;ﬂwwi”wmmﬂmﬁu
LL@xiﬁmng‘ﬂTmmgq Wunan 16 dilmnd vinlsiviy
NPT (20.02£0.79 1lefifus) 1Nty
(% increase of body weight) 129 6 dUavinasaging

70 Thai Rice Research Journal, Vol. 14 No. 1, January - June 2023



(jo;yu0d aAlsod) suozey|Bold :0ld

Jelp esojonly yoiy-1es ybly :a44H

‘Ox/Bw 00¢ 81esAj0IpAy uelq 80U :00gHGY ‘O3/Bw 001 81esAjolpAy ueig o1 (00 LHGY Jerem pajisip :Md ‘Wyblem Apog :mg

(MQ+/BwJou) Sjo4ju0d [ewlou 0} pasedwod se asealoul Ajuedyiubls ‘G0 0 > d,.,

‘(MQ+/ewJou) s|0)uo0d [ewiou 0} paiedwod se asealosp Ajueoiubis 00 > d,

«xC0"L¥8L°GC
e b LTLFO9LL
« LG 0FPC 0C
«06.'0%20°0¢
«/,0¥91°8
617 0+CL 0l

99°'Lc+0C L L L
G1',c+00°L¥9
9r'L1+00°€S59
LV LCF.G€9L
L0°€LFGL V0L
9 0c+00'1L€.

¢e’0¢+00°¢L9
€C'8C+88'1¢9
6¢°0¢+09'8¢9
S0'6Cc+rL9LL
GG'8+¥52°¢69
66°ECFEY L.

L981+0¥'0.9
Ly'GCFELEL9
Sy 9L+GC'L1L9
90°Lc*LL'GLL
(AR R TAAVA
9€ Lc+L99LL

vZ'91+0C'€C9
G8°GC+8E'989
1/6°G1+88°€89
88" LCFEV'LL9
€9 Cl+5C1v69
L9°6LF/L11769

09'61+09'6.9
G6°€C+8E'GGS
L¥'8+00°LES
9¢'G¢+98'¢99
€9'01+52'189
66'81+.9°G/9

L2 LZF0t'825 O3/Bw Q| old+044H

G6°LCFEL 625
0LCL*GC'8LS
6,°GC+98°L19
09°01%52'¢S9
Y9 LLFEC 679

00eHEd+d44H
00lHEY+d44H

Md+Ad44H

00€Hgd+EWION

Md-+ewloN

71

a

a

(91 01 || Yoem wou))

91 Xe9M Gl %eeM IAREE €L 1o9M AREEN AR ELIN dnoJb juswiyesl |

Mg JO asealoul

sdnoJb ay) 01 Buiploooe uondwnsuoo Juswieal) Jaye syaem XIs bulnp sjel Jo uieb jybiem Apog | o|qe]|

a

=

=

v

21341973%11N13917

U9 14 aUun 1 NN91AN - AU 2566



Fig. 2 Rats after 16-week consumption treatments: (A) Normal+DW, (B) Normal+RBH300,
(C) HFFD+DW, (D) HFFD+RBH100, (E) HFFD+RBH300 and (F) HFFD+Pio 10 mg/kg

Table 2 Effects of Mali Nil Surin RBH on fasting blood glucose (FBG) in normal and HFFD-fed diabetic rats

Fasting blood glucose (mg/dL)

Treatment
Before treatment ~ After 4 weeks of treatment  After 6 weeks of treatment

Normal+DW 71.33+1.97 82.6+2.23 75.83+5.65
Normal+RBH 300 79.25+3.31 82+1.96 79.50+3.81
HFFD+DW 87.29+2.36* 99.5+4.74* 97.29+3.97*
HFFD+RBH100 83.75+4.30* 80.00+2.77** 78.33+2.26™*
HFFD+RBH300 85.37+3.41* 84.17+2.26** 83.71+0.80**
HFFD+Pio 10 mg/kg 88.25+2.56* 87.75+2.10 79.243.81*

*p < 0.05, significantly increase as compared to normal controls;

**p < 0.05, significantly increase as compared to HFFD controls

DW: distilled water, RBH100: RBH 100 mg/kg, RBH300: RBH 300 mg/kg, HFFD: high fat-high fructose diet,

Pio: Pioglitazone (positive control)

72 Thai Rice Research Journal, Vol. 14 No. 1, January - June 2023



20000 =

12000 <

EDDO -

FBG (mg/dL)

» 8 & 8 8
Area under curve (min.mg/dL)

1

,
%

£

O 5

ol <ol [a
& & &

& &

& 48 & 3 4
- ) ' i o <
s a o a 3
& N & - F
A3 ] o 3
Qé - R &

P ‘*‘s

(a) Before treatment

-
# #
" 16000 o I I
& & & P o
o o '35\\\ Q.e\

£ ; &
& - 3 o
L & 33’ !qg’ @*‘Q w

FBG (mg/dL)
- B8 & & B 8
*
I -
al
Area under curve (min.mg/dL)
s 3 g

3
2
)

2%

. 2 ; I~
& I &
S ot 5 2

Y ) o5
& & * & &

e

(b) After 6-week treatment (b) After 6-week treatment

Fig. 4 Effects of Mali Nil Surin RBH on oral glucose
tolerance test (OGTT) in HFFD-fed diabetic

Fig. 3 Effects of Mali Nil Surin RBH on fasting blood

glucose (FBG) in HFFD-fed diabetic rats

before treatment and after 6-week treatment rats before treatment and after 6-week

(*p < 0.05, significant increase as compared treatment (*p < 0.05, significant increase

to normal controls; “p < 0.05, significant as compared to normal controls; “p < 0.05,

increase as Compared to HFFD Contro|s) Significant increase as Compared to HFFD

controls)

Table 3 Effects of Mali Nil Surin RBH on oral glucose tolerance test (OGTT) in normal rats and HFFD-fed

diabetic rats

Area under curve (min.mg/dL)

Treatment
Before treatment After 4 weeks of treatment  After 6 weeks of treatment
Normal+DW 149314629 145784268 14550176
Normal+RBH 300 147044682 15075413 145094374
HFFD+DW 16413+531* 17597+582* 18305+624*
HFFD+RBH100 15430+160* 15591+301** 16017+256**
HFFD+RBH300 15775+429* 15870+485** 16144+396**
HFFD+Pio 10 mg/kg 15727+384* 16624207 15986+222**

*p < 0.05, significant increase as compared to normal controls;

**p < 0.05, significant increase as compared to HFFD controls
DW: distilled water, RBH100: RBH 100 mg/kg, RBH300: RBH 300 mg/kg, HFFD: high fat-high fructose diet,

Pio: Pioglitazone (positive control)
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Table 4 Effects of Mali Nil Surin RBH on serum insulin and insulin

resistance index (HOMA-IR value) in normal rats and HFFD-fed

diabetic rats

Group Serum Insulin (ng/mL) HOMA-IR Value
Normal+DW 1.83£0.30 7.04+1.14
HFFD+DW 8.83+0.89* 55.50+7.89*
HFFD+RBH100 2.79+0.28** 13.40+£1.33**
HFFD+RBH300 2.73+0.36** 14.074£2.15**
HFFD+Pio 10 mg/kg 1.57+0.14** 7.66+£0.91*

*p < 0.05, significant increase as compared to normal controls;

**p < 0.05, significant increase as compared to HFFD controls
DW: distilled water, RBH100: RBH 100 mg/kg, RBH300: RBH 300 mg/kg,
HFFD: high fat-high fructose diet, Pio: Pioglitazone (positive control)
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Fig. 5 Effects of Mali Nil Surin RBH on leptin secretion in HFFD-fed diabetic

rats (*p < 0.05, significant increase as compared to normal controls;

"0 < 0.05, significant increase as compared to HFFD controls)
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Bipolaris oryzae (Breda de Haan) Shoemaker ﬂﬁmﬁfl:'iﬂalu'ﬂﬂaﬁ’lmamﬂﬂﬁ’ﬂ

A Simple Technique for Inducing Sporulation of
Bipolaris oryzae (Breda de Haan) Shoemaker Caused Brown Spot of Rice

1 1) o 1= o el = na oo o e
WHBN LALLIARN ﬁn@m:rmq AUAIUAN " TIAN MQ\?ZQNUN?EN@ LHEIR LATUNEY T WINNEYT WeN TN
Payorm Cobelli” Suphalaksana Sonkhongnok” Teerada Wangsomboondee?

Methawadee Dejhan” Phichamon Pattarak”

Abstract

Brown spot of rice caused by the fungus Bipolaris oryzae (Breda de Haan) Shoemaker used to be
considered as a minor disease in Thailand. Nowadays, it becomes a major disease of rice, due to climate
change and cultivation practices. Spore morphologies are a major character for fungal taxonomy and spore
inoculation is the most effective method for screening of varietal resistance to brown leaf spot. However,
several research articles have reported that B. oryzae failed to sporulation on artificial and natural media.
The spore inducing method for B. oryzae needs selective media with complicated environments. Therefore,
it is necessary to develop a new and simple method to induce sporulation of B. oryzae. The aim of this
research was to develop a new and simple method for inducing sporulation of B. oryzae for further study of
morphology and screening rice varieties for resistance to brown spot disease. Two media, commercial rabbit
food agar (CRFA) and potato dextrose agar (PDA) with simple and optimum environmental conditions (room
temperature) were tested for inducing sporulation of five isolates of B. oryzae. The result revealed that PDA
induced spore production 6-12 times higher than CRFA. The simple and optimum environmental condition
for spore induction was the cycle of 12 hours of fluorescent light at 25+1 °C followed by 12 hours of complete
darkness at 28+1 °C for five days. Then first hot scraping treatment of the mycelium culture surface with
red-hot bent needle in four directions to form a fine square grid pattern was performed following by incubation
at the simple and optimum environmental condition for three to four days. If the spore were not inducing at
first hot scraping, then another hot scraping needed to be repeated. We found that two times hot scraping
could induce spore in all isolates.

Keywords: rice, brown spot disease, inducing sporulation, Bipolaris oryzae
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Fig. 1 Severity scale and percent of leaf area of brown spot disease
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Table 1 Field key for visual assessment of brown spot severity (IRRI,

2014)

Severity scale

Description and % leaf area diseased

0 No lesion observed

1 Less than 1% leaf area diseased

O© 0 N oo o b~ W N

1-3% leaf area diseased
4-5% leaf area diseased
6-10% leaf area diseased
11-15% leaf area diseased
16-25% leaf area diseased
26-50% leaf area diseased
51-75% leaf area diseased
76-100% leaf area diseased

£ 1
srungeslsadie a1uan 100 Auluiungudisas

% 1
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Standard Evaluation System for Rice (SES) (IRRI,
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Fig. 2 Leaf symptoms, circular or oval spots and lesions on leaves
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Fig. 4 Microscopic morphology of hyphae of Bipolaris oryzae grown in PDA medium at five days

dilediduluviety wi ldnunnsaseades (Fig. 4)
wileudua 5 lelmian TesanAdeeiuINaaLTi9n
a9 B. oryzae WaFsalesuuanmsdansziiiaz
a9n9s9su AN ldannuandenuazaNsemnaT
WANGN (Hau and Rush, 1980; Leach, 1961; Sunder
et al., 2014)

3. managaunszdunisafsasaandas
Bipolaris oryzae UNBIWISEATA 4]
m?‘mmmum:ﬁumm%’ﬂmﬂ@ﬁmL%fmﬁ
B. oryzae anuau 5 laldan (BO2018_KRI_7.1,
BO2018_KRI_7.2, BO2018_KRI_7.5, BO2018_
KRI_7.6 WAz BO2018_KRI_7.8) LUAMNT 411U 2
4n3 A9 CRFA uaz PDA lnsgnadoutlansneadule
esfaEeuy PDA fleng 5 9u faanisianzdau
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Heated needle into red color Scratch fine pattern, 4 directions First scratch direction

Fourth scratch direction Third scratch direction Second scratch direction

Fig. 5 A simple technique for inducing sporulation of Bipolaris oryzae

septate hyphae

C. obclavate and brown conidia

<«—— B. single, simple, multi-septate,
flexuous, sometimes upper part
geniculate and brown conidiophore

'

50 pim

Fig. 6 Microscopic morphology of septate hyphae (A), single, simple, multi-septate, flexuous sometimes
upper part geniculate and brown conidiophore (B) and obclavate and brown conidia (C) of Bipolaris

oryzae grown in PDA medium. Scale bar = 50 ym
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Table 3 The number of spores of Bipolaris oryzae 5 isolates on 2 media commercial rabbit

food agar and potato dextrose agar after incubation at room temperature (the

cycle of 12 hours of fluorescent light at 25+1 °C followed by 12 hours of complete

darkness at 28+1 °C) for 5-10 days. Then first hot scraping treatment of the

mycelium culture surface with red-hot bent needle in four directions to form a

fine square grid pattern was performed following by incubation at the room

temperature for three to four days.

Average number of spores or conidia/field No. of hot
No. Isolate of compound microscopic view at 400x scraping
CRFA PDA
1 BO2018_KRI_7.1 1 6 2x
2 BO2018_KRI_7.2 1 7 2x
3  BO2018_KRI_7.5 1 12 1x
4  BO2018_KRI_7.6 1 6 2x
5 BO2018_KRI_7.8 1 8 2x

CRFA = commercial rabbit food agar, PDA= potato dextrose agar
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The Study on Rice Seed Quality Control System of Thai Farmer

2741 TranNyau’ wan1 Aadnlse”

Orasa Khatsakan" Metta Kochsamrong”

Abstract

Thailand has approximately 69.13 million rai of rice plantations. The demand for rice seed annually
is 1.38 million tons, while all rice seed production segments cannot serve the demand throughout the country.
Low-quality seed results in low quality and quantity of rice products. Therefore, the production and distribution
of high-quality of rice seed is an important challenge in the country. The good agricultural practices for rice
seed (GAP seed) system is a tool for seed quality control. This system is for control field management,
conditioning process, seed storage and seed quality analysis. The result of this quality control system in
community levels, farmer organizations and rice seed producers in government and private sectors was
conducted. The result of the study in 2018-2020 showed that the GAP seed certification was given to an
average of 144.67 farmer groups, the maximum GAP seed adoption was in field management (97.71%),
followed by the practice during the storage and conditioning process (96.74% and 95.67% respectively).
Comparing among farmer organizations, the highest number of GAP seed adoption was agricultural
cooperative (100.00%), followed by large-scale farmer groups, rice community centers and seed production
groups (97.86%, 95.29% and 93.67%, respectively). For the practical problems, the highest number was in
field management, followed by during storage and conditioning process. When compare among farmer
organizations, the highest number of practical problems was found in agricultural cooperatives (66.25%),
followed by large-scale farmer groups, rice community centers and seed production groups (47.48%, 37.89%
and 19.55%, respectively). The result of the seed quality analysis showed that there was significant difference
in the quality of pre-conditioned rice seed among each seed producer segment. For the quality of post-
conditioned rice seed, there was significant difference between the rice seed producer groups and rice seed
distributor groups. The quality problems of the rice distributor groups were low germination percentage, low
pure seed, high inert matter, and high number of red rice and other rice variety. Therefore, the rice seed
distributor groups should be suggested in postharvest management to prevent variety contamination or to
avoid quality loss, inert matter separation, seed storage and seed sampling for quality inspection.
Keywords: rice, rice seed quality, quality control system, quality inspection, good agricultural practices for

rice seed (GAP seed)
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Table 1 Assessment result for good agricultural practices for rice seed (GAP seed) certification during 2018-

2020

No. of groups

Assessment result

Differences

Year applied Pass Fail in percentage
No. of groups Percentage No. of groups Percentage between years

2018 188 101 53.72 87 46.28 -

2019 169 144 85.21 25 14.79 +31.49

2020 290 189 65.17 101 34.83 -20.04
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Table 4 Number and percentage of rice seed producer groups, rice community centers, large-scale farmer

groups and agricultural cooperatives which pass pre-conditioned seed quality standard in 2018-

2020

Groups which pass the quality standard (number (percent))

No. of groups

Year . Rice seed Rice community Large-scale  Agricultural
inspected Total
producer group center farmer group  cooperatives
2018 188 67 (35.64) 10 (5.32) 22 (11.70) 2 (1.06) 101 (53.72)
2019 169 94 (55.62) 16 (9.47) 31(18.34) 3(1.77) 144 (85.20)
2020 290 135 (46.55) 15 (5.17) 37 (12.76) 2 (0.69) 189 (65.17)

o 1= % dl o %
nanemsdeluimnunfenluEesnistnan nnsdn

Wugiuuaznisacuaniidieenlullasaeawug

n1eRgalssiiull aNARNARN UG AT N A9
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nsAnETayaAINININAARUET0 1Y 3 BaA

szneu s 41oung %’ﬂaﬁuﬁﬁ'uﬂu uazilasifusinou
38N VDINGUENRANAANUGTND AT TNTU NG
nennsuiulaclug wazannsninianems nanng
Fngzvinnun I TulFuaunaawug 500 niN wuda
Bunnuudadnquas SpanuuanseiueensliagAny
Tngavnsniianums SBunudndouecaangge
(7.24 WAR) 7890910 D AULNTNT (4.87 WAR)
nauInERINIUINLaTIE (4.10 WAR) LATNANENAR

[ o

WAANUETY (0.53 WaAn) drudidaiugaulu wu

ma:rmmmLLﬂmimaiﬁﬂ?‘mm%’wﬁuﬁﬁ'uﬂumﬁﬂ
A94M (16.65 LNAR) T89ANN A AUNTDINITNEAT
(9.76 AR AULIITNTU (9.68 LUAR) WATNANHNAR
WARWUEINT (4.42 AR) druiafifusinnaeen wudd
Hauuanssiuatelisd1 Ay uiy Tnangs
Graminiuging Sulefidusianuceniadugean
($oriay 94.05) 3098901 Aa AuedaguTuy (Fasas
93.86) aunInin1inEms (Faear 91.72) WATNEH
nersnsuuLlasivg (Feeaz 91.64) (Table 5) wan3
TATIWIN NQNENAANAAN LT TDRAANARTEG
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Table 5 Average number of red rice, other rice varieties in 500 g seeds sample, and germination
percentage of pre-conditioned seed among rice seed producer groups, rice community centers,

large-scale farmer groups and agricultural cooperatives in 2018-2020

n=234
Group Red rice Other rice variety Germination
(no. of seeds+SD) (no. of seeds+SD) (%+SD)
Rice seed producer 0.53+0.51 a" 4.42+4.71 a 94.05+£7.87 a
Rice community center 4.87+8.77 b 9.68+11.64 b 93.86+2.16 a
Large-scale farmer 4.10+£9.56 b 16.65+31.14 c 91.64+2.29 b
Agricultural cooperatives 7.24£12.48 c 9.76£12.55 b 91.72+1.38 b
CV (%) 0.143 0.164 0.000

" In column, the numbers followed by the same letter are not significantly different at 5% level by DMRT
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Table 6 Maximum and minimum of post-conditioned seed quality between rice seed producer

group (government sector representative) and rice seed distributor group (private sector

representative) during 2018-2020

Rice seed producer group

Quality criteria

(government sector representative)

Rice seed distributor group

(private sector representative)

max min max min
Red rice” 5 1 541 1
Other varieties” 15 1 590 1
Seed germination (%) 100 85 99 55
Net rice seed (%) 99.99 98.00 99.99 87.33
Impurity (%) 2.00 0.01 12.67 0.01

" no. of seeds in a 500 g seed sample
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Table 7 Average number of post-conditioned seed quality between rice seed producer group (government

sector representative) and rice seed distributor group (private sector representative) during 2018-

2020

Rice seed producer group

Rice seed distributor group

Quality criteria DIFF
(government sector representative) (private sector representative)
Red rice” 0.56 3.12 -2.56*
Other varieties” 1.70 417 -2.47*
Seed germination (%) 95.87 91.32 4.55
Net rice seed (%) 99.43 99.08 0.35*%
Impurity (%) 0.57 0.91 -0.34*

" no. of seeds in a 500 g seed sample

*statistically significant (p < 0.05)
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Development of Pesticide Residue Database System in Rice Production
from the Four Pilot Provinces
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Abstract

Nowadays, the application of pesticides is widely used to prevent plant diseases and pests in
Thailand. However, inappropriate use of pesticides could lead to a high risk of residue contamination in
agricultural products which may affect consumers’ health and environment. This research aims to develop
a database system to store pesticide residue in rice, soil, and water which can easily search and display
through a web application. The Rice Pesticide Residue in Rice Production Database (Rice-PRdb) is developed
on Windows Server 2019 with the MariaDB used as the database management system. The web application
is built using PHP, CSS, HTML, and JavaScript and runs on an Apache HTTP server. In addition, pesticide
residue data in rice, soil, and water samples from the central and western regions, i.e., Suphan Buri,
Kanchanaburi, Chai Nat, and Phra Nakhon Si Ayutthaya provinces are collected in the database. The
developed web application displays the information in maps and charts of detected area forms. The detected
pesticides and concentrations are also reported and compared to the maximum residue limits (MRLs) from
the National Bureau of Agricultural Commodity and Food Standards (ACFS) and Codex. Moreover, a dashboard
is installed to display the link between the use of pesticides during rice cultivation and the residues found in
rice products, soil, and water. The problem of rice pests in each cultivated area was also included. This web
application shows high satisfaction and acceptability from users which can be accessed at http://trsi-app.
ricethailand.go.th/dcrpr/. Therefore, this system can be used as a tool to monitor pesticide residues in risk
areas and a guideline for further recommendations on pesticide application in rice production. The further
study is extended to monitor in other rice production areas.

Keywords: rice, database, pesticide, pesticide residue
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Fig. 1 The system architecture is based on three-tier architecture: application tier, processing tier, and

database tier. The system develops on Windows server 2019, and the database management system

uses MariaDB. The website creates using the Laravel framework including PHP, HTML, CSS, and

JavaScript and runs on an Apache HTTP server
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T 9n114) operators (@”mlﬁuﬂ’mﬂ@@@l,mzuu) catagories
(dnnuszinnuesdea) password_resets (ML
fayanisansiaLuTatesiani wlnisasanEin)
personal_access_tokens (AALALLLATBINFIANIS
4N1TN) migrations (YALALTBYANITATINAIT19UD
52U1) failed_jobs (dntiudayanisdnldaumzanis
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dcrpr_activities
& id: bigint UNSIGNED

name: varchar(191)
value: longtest

& user_id: bigint UNSIGNED

created_at: timestamp

|

p id: int UNSIGNED
migration: varchar(191)
batch: int(11)

dcrpr_categories

& id:int UNSIGNED
name: varchar(191)
created_at: timestamp
updated_at timestamp

dcrpr_password_resets
& email: varchar(191)

token: varchar(1

created_at timestamp

dcrpr_users
UNSIGNED

Pidb
name: varchar(191)
role: enum

& email varchar(191)
enabled: tinyint(1)
email_verified_at timestamp

password: varchar(191)
remember_token varchar100)
created_at timestamp
updated_at: timestamp

dcrpr_records
p id: bigint UNSIGNED
no: int UNSIGNED

no_id: varchar(191)

name: varchar(191)
variety: varchar(191)
kind_id: int UNSIGMNED
province_id: int UNSIGNED
amphoe_id: int UNSIGNED
year. int UNSIGNED
pesticide_id: int UNSIGNED

dcrpr_failed_jobs
P id: bigint UNSIGNED
@ uuid: varchar(191)
connection: text
queue: text
payload: longtes
exception: o
failed_at: timestamp

(. v

dcrpr_personal_access_to...
B id: bigint UNSIGNED
< tokenable_type: varcharl
& tokenable_id: bigint UNSIG.

& token: varcharf(
abilities: text
last_used_at timestamp
created_at: timestamp
updated_at: timestamp

tool: varchar(191)

lod: decimal UNSIGNED
loq: decimal UNSIGNED
detected: decimal UNSIGNED
source_id: int UNSIGNED
created_by bigint UNSIGNED
published_at timestamp

<

category_id: int UNSIGNED
created_at timestamp
updated_at: timestamp
deleted_at timestamp

B id:int UNSIGNED
& name: varchar(191)
© group: varchar(191)

created_at timestamp
updated_at: timestamp

mrl_codex decimal UNSIGNED

P id: bigint UNSIGNED
& name: varchar(191)
created_at timestanmp

updated_at: timestamp

dcrpr_kinds
P id: bigint UNSIGNED
© name: varchar(191)

< group: enum
created_at time

amp

updated_at: timestamp

P id:int UNSIGNED
& name: varchar(191)

group: int UNSIGNED
enabled: tinyint( 1)

p id: int UNSIGNED
© name: varchar(191)
& province_id: int UNSIGNED

Fig. 2 The database ER (entity-relation) diagram of database structure in Rice-PRdb
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Fig. 3 The web interface structure of Rice-PRdb
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(data dictionary) 48361914 records 11 Table 1
Usznaudaasaazidaadayarasnisg ldun 4t
neyua (key type) 1w NIYUAnan (primary key 7@

|
= o

neyauan (foreign key) Fapaani (field name) 14
WAIUIATRTRYA (data type (size)) ANAITAAIIN

(definition) wazAEg (example) mm%’mﬂ@ﬁﬁmﬁu

< a %3

3. 1uualwaLAtu
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puaszuuizald i lasuans lianunsadnliis
wiladeyasine) 16

2) AYUNITLAAIHANITATIANLATIZINITANAN
1998191709 UMNARAR NG (summary report) 1ludau
NEINTRAASEATLATIEHNIAN AT BIAN TLAN I 1
ANIINIEIINTANTRIN L ALLB AT ULAAZE1LND
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\
TudayamsanmvuavaisindlavAumdadagsdniunmswaadnd
Database Construction of Rice Pesticide Residue in Rice Production
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uovuasowadisramsliasindidodogin

. gwssuys
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= myouys
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s1omsasinifiasiens=Ald

Codex Pesticides Residues in Food Online Database
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ngrne damnuomsadvaondumiin
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SonSa
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03 wwiwu w.A. 2566

Fig. 4 The index page of Rice-PRdb web application
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Table 1 The data dictionary of the records entity

Entity name Records
Key type Filed name Data Type (size) Description Example
Primary key (PK) id char (36) Record ID 00216¢5dXXX
Foreign key (FK) category_id bigint (20) Categories ID 1
type varchar (191) Sample type Rice
code varchar (191) Sample code SP-001
name varchar (191) Sample name Somsak Tong
tumbon varchar (191) Tumbon Nong Kham
tumbon_code int (10) Tumbon_code 721005
amphoe varchar (191) Amphoe Nong Ya Sai
amphoe_code int (10) Amphoe code 7210
province varchar (191) Province Suphan Buri
province_code  int (10) Province code 72240
species varchar (191) rice cultivar KMDL 105
chemical_type varchar (191) Pesticide residue was detected Propiconazole
chemical_group varchar (191) Pesticide residue group Fungicide
analytical_tools  varchar (191) Analytical tool/ technique LC-MS/MS
source varchar (191) MRLs index reference source EU MRLs
mrls double MRLs index 0.01
result tinyin t(1) Pesticide concentration found 0.0232
in sample (mg/kg)
created_at timestamp Date and time the record 2023-03-04
was created 07:25:50
updated at timestamp Date and time the record 2023-04-11
was updated 03:14:41
created_by bigint (20) ID number of administrator/users 1

9ansITINedne TN 14 a1iuil 1 unsAN - Aguiau 2566
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Fig. 5 The summary report page of Rice-PRdb web application
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Fig. 6 The dashboard of Rice-PRdb web application, A: The report of pesticide residue data in rice, soil,
and water samples linked with pesticide residue monitoring in Suphan Buri B: The information of

pesticide residue monitoring
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Table 2 Results of the satisfaction survey of the web application

Evaluation features Mean value  Standard deviation  Satisfaction level
(X) (SD)

1. Design and format 4.13 0.04 More

2. Content 4.22 0.06 More

3. Utilize 4.32 0.00 More

Average 4.22 0.03 More
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