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Selection of Local Pumpkin Varieties by Inbred Line Selection and Pedigree
Method for High Yield and Quality
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Abstract: The heirloom cultivars of pumpkin in Thailand are diverse and valuable for conservation and
utilization. Selection of lines for the creation of hybrids is a method of use in the seed industry. The objective
of this study was to select the 4" and 5" generations of local pumpkin lines, which were selected by inbred
line selection and pedigree methods. Thirty-one lines of the 4" and 5" generations and seventeen lines
of 4" and 5" generations of PKT/CMO439 pedigree method lines and 9 standard cultivars were grown
to determine for yield, yield components, and quality using RCB design with 3 blocks during October 2022
to April 2023. The results showed the significant differences of all traits except harvesting period. In the
evaluation, 13 lines with yields per rai and fruit weight of more than 1.4 tons and 1.7 kg, 21 varieties with
a solid content of more than 20.0%, and 5 varieties with a raw pulp total soluble solid content of more than
11.0% were selected. By the independent culling selection was able to select 15 lines from inbred line
selection and the pedigree method of 7 and 8 lines, respectively. The selected lines from inbred line selection
had higher qualities than the selected lines from the pedigree method. Those qualities included solid content
equal to 20.6 and 19.2%. The total soluble solid contents of raw and cooked flesh were 10.1 and 8.0 with
11.1 and 8.7%, respectively. The selected lines can be tested for combining ability in order to select high

yield and quality crosses for creating hybrids that are suitable for the seed industry.

Keywords: Pumpkin, Cucurbita moschata Duch. ex Poir, plant breeding, yield, quality
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Collection and Selection of Yanagi Mushroom (Agrocybe cylindracea)
for Strain Development
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Abstract: Yanagi mushroom (Agrocybe cylindracea) is an important economic mushroom that is very popular
for consume. Currently, the commercial Yanagi mushroom strains have problems with low yields due
to climate change, and the color of the pileus was light-brown, which did not satisfy the consumer. Yanagi
mushroom strains were necessary collected and selected to serve as germplasm for strain development
to solve the problem. The objective of this research was to collect Yanagi mushroom strains to cultivate and
select the potential strains with high yield performance and darker pileus color for market demand. Twenty-
tree Yanagi mushroom strains were collected and investigated for mycelium growth rate, days required
to complete spawn running, fresh yield, and morphological characteristics compared with Yanagi-1. The
results revealed that the growth rate of mycelium and the days required for spawn completion of 23 Yanagi
mushroom strains were not significantly different, but the strains Ya18, Ya13, and Ya10 obtained high fresh
yields of 87.33, 86.54, and 79.09 g/bag, and biological efficiency of 24.26, 24.04, and 21.96%, respectively,
which is a significant difference from Yanagi-1. In addition, a darker color of pileus was selected, and it was
found that strains Ya10, Ya21, and Ya22 have a darker pileus color than other strains with high yields.
Therefore, 5 Yanagi mushroom strains, Ya10, Ya13, Ya18, Ya21, and Ya22, were selected as germplasm for

the development of new commercial cultivars.

Keywords: Yanagi mushroom, collection strain, selection strain

Copyright @ Journal of Agricultural Research and Communications. All rights reserved.
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Table 1. Twenty-three strains of Yanagi mushroom (Agrocybe cylindracea) from various locations in Thailand

No. Sample codes Source of samples Type of samples
1 Ya02 T™MCC' Mother culture
2 Ya03 T™MCC Mother culture
3 Ya06 T™CC Mother culture
4 Ya07 TMCC Mother culture
5 Ya08 T™MCC Mother culture
6 Ya09 T™CC Mother culture
7 Ya10 TMCC Mother culture
8 Yal1 T™MCC Mother culture
9 Yal2 Buriram province Mother culture
10 Ya13 Sakon Nakhon province Mother culture
11 Yal4 Nan province Fruiting body
12 Ya15 Lat Krabang, Bangkok Fruiting body
13 Yal16 Pathum Thani province Fruiting body
14 Yal7 Buriram province Sorghum master culture
15 Ya18 Thanyaburi, Pathum Thani province Fruiting body
16 Ya19 Phitsanulok province Fruiting body
17 Ya20 Bangkok Fruiting body
18 Ya21 Sri Muang market, Ratchaburi province Fruiting body
19 Yaz2 TISTR’_AGCY-01 Mother culture
20 Ya23 TISTR_AGCY-02 Mother culture
21 Yaz4 TISTR_AGCY-03 Mother culture
22 Yaz25 TISTR_AGCY-04 Mother culture
23 Ya26 Si Sa Ket province Sorghum master culture

] i .
Thailand mushroom culture collection

? Thailand Institute of Scientific and Technological Research
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Table 2. Mycelium growth rate, day required to complete spawn running, yield and biological efficiency of 24

strains Yanagi mushroom (Agrocybe cylindracea) cultivated on sawdust

Strain Mycelium growth rate Day required to complete Cumulative yield B.E.
(cm/week) spawn running (day) (g/bag) (%)

Yanagi-1 (Control) 2.07+0.17 ns 54.00£0.00 ns 65.72+3.82 bcd 18.25+1.06 bcd
Ya02 2.09+0.44 54.00+1.41 64.59+2.84 cd 17.94+0.78 cd
Ya03 1.95+£0.33 52.25+3.19 69.70+£5.19 bc 19.36+£2.27 bc
Ya06 1.72+£0.31 52.25+3.59 57.78+4.51 cd 16.05+1.25 cd
Ya07 2.22+0.15 54.75+2.06 66.96 £5.85 bcd 18.60+1.62 bcd
Ya08 2.19+0.12 53.00+£2.24 69.82+3.97 bc 19.39+1.10 bc
Ya09 2.35+0.34 52.50+£2.43 65.60+3.40 cd 18.22+0.94 cd
Ya10 2.16+0.39 53.50+£1.73 79.09+3.25 ab 21.96+0.90 ab
Yal1 2.10+0.45 53.75+0.50 58.69+1.96 cd 16.30+0.54 cd
Yal12 1.96+£0.07 53.50+0.57 69.54 +£3.54 bc 19.32+0.98 bc
Ya13 2.34+0.15 52.00+£2.36 86.54+3.93 a 24.04+1.09 a
Ya14 2.06+0.32 53.25+2.21 61.04+1.90 cd 16.95+0.53 cd
Ya15 2.01+0.13 52.50+2.87 69.20+4.99 bc 19.22+1.38 bc
Ya16 1.98+0.40 53.50+£2.19 63.55+3.86 bc 17.65+1.07 cd
Yal7 2.02+0.21 52.50+2.35 69.5843.06 bc 19.33+0.85 bc
Ya18 1.98+0.35 52.00+3.46 87.33+0.87 a 24.26+0.24 a
Ya19 2.05+0.49 52.75+3.40 62.53+4.15 cd 17.37+1.15¢cd
Ya20 1.66+£0.07 52.75+2.78 64.39+1.73 cd 17.88+0.48 cd
Ya21 2.02+0.14 52.75+1.89 69.83+7.63 bc 19.39+2.11 bc
Ya22 1.98+0.17 54.25+1.25 70.10+£9.38 bc 19.47 +£2.60 bc
Ya23 1.92+£0.12 51.75+4.03 69.85+7.28 bc 19.40+2.85 bc
Ya24 1.89+0.41 53.00+0.81 69.80+5.56 bc 19.39+1.54 bc
Ya25 1.77+£0.43 54.50+1.73 54.36+1.84 d 15.10£0.51d
Ya26 2.03+0.26 52.25+2.59 70.65+5.06 bc 19.62+1.40 bc
CV (%) 4.44 5.40 12.89 10.14

Means within the same column follow by different letters showed significantly different between treatments by Turkey HSD test P<0.05

" Not significant
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Figure 1. Morphological fruiting bodies of 24 strains Yanagi mushroom (Agrocybe cylindracea)
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Table 3. Morphological characteristics of 24 strains Yanagi mushroom (Agrocybe cylindracea)

Strain Color Diameter Length of Diameter Number of Spore size
of pileus stalk (mm) of stalk  fruiting bodies (um)
(mm) (mm) per cluster
Yanagi-1 Brown 12-32 40 - 87 4-10 4-11 4-5%x8-9
Ya02 Light brown to cream 13-34 55-85 4-9 3-10 4-5%x8-9
Ya03 Brown 10-37 55-112 3-11 3-10 5-6%x8-9
Ya06 Brown 10-34 55-115 4-8 4-12 5-6%x8-10
Ya07 Brown 14 - 37 47 - 110 3-8 4-10 5-7x8-11
Ya08 Brown 10-29 50-110 3-9 6-13 5-7%x8-10
Ya09 Brown 10-35 55-105 3-10 3-10 5-6x%x8-11
Ya10 Dark brown 10 - 53 55-125 3-10 9-12 5-6x8-10
Yal1 Dark brown 10- 36 40-105 3-13 5-15 5-6x8-9
Ya12 Light brown 12-35 55-115 3-8 4-11 5-6x8-10
Ya13 Brown 8-35 55-115 2-8 8-10 5-6x7-10
Yal4 Light brown 10-34 57-120 3-12 3-8 5-6x7-10
Ya15 Brown 11-33 60 - 100 4-9 5-10 5-6x7-9
Ya16 Brown 10-34 53-100 4-10 5-10 4-7x7-10
Yal7 Dark brown 8-47 45-105 4-11 4-10 5-6x8-9
Ya18 Brown 8-36 50 - 125 4-9 9-12 5-6x%x8-11
Ya19 Brown to dark brown 10 - 65 45-110 4-10 4-10 4-5x7-9
Ya20 Brown 7-34 50-110 3-8 5-12 5-6x7-10
Ya21 Dark brown to black 13-56 50 -140 2-9 10-13 5-6x7-9
Ya22 Dark brown 10 - 62 50— 155 5-16 7-10 5-6x7-10
Ya23 Dark brown 12-75 53 -220 5-18 2-7 5-6x8-10
Yaz4 Brown to dark brown 10-62 47 - 160 4-16 5-10 5-6x7-10
Ya25 Brown to dark brown 7-58 45-153 3-17 8-15 5-6x8-9
Ya26 Brown 10 - 37 50 - 105 4-13 10-15 5-6x7-10
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Abstract: Heracleum siamicum Craib. is herbal spice plant that contains many important chemical
components. However, there are a few research information on its propagation by tissue culture. This
research was aimed to study the optimal media for H. siamicum Craib. shoot induction. The 1 cm shoot tips
were cultured on the MS and WPM media which supplemented with different of BAP and TDZ at
concentrations of 0, 1, 2, 4 and 8 mg/L with 20 replicates for 45 days. The results showed that the BAP
addition of any 2 mg/L gave significantly greater shoot number (5.55+0.87 shoots/explant) than the other
(P<0.05). While, the MS and WPM media without growth regulators exhibited the greatest shoot length of
6.80+£0.42 and 7.21£0.35 cm, respectively. The H. siamicum Craib. root induction was afterwards conducted
on the MS and WPM media supplemented with different growth regulators of IBA, IAAand NAA at 0, 1,2, 4
and 8 mg/L with 20 replicates. It was shown that the MS medium plus 1 mg/L IBA gave the highest
percentage of root induction of 90%, higher root number of 15.65+2.06 roots per shoot and root length of
1.81+£0.29 cm. H. siamicum Craib. shoot was induced callus formation of 100% and callus diameter of
2.43+0.13 cm on the WPM medium plus 8 mg/L NAA. The plantlets with both roots and shoots were
transferred to various planting materials which were vermiculite, perlite, peat, and the mixture of vermiculite,
perlite, and peat at the ratio of 1:1:1 for 30 days in the green house. It was found that H. siamicum Craib.
planted in the mixtures of vermiculite, perlite, and peat had 50% survival percentage and average plant
height 3.5 cm.

Keywords: Tissue culture, H. siamicum Craib., growth regulator
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LATONAIL LD JIUANNAUIALATAUNABAIITDY 2849 H. candicans Wall. U1a19113gA3 MS LRx BAP
1admT (Samphunphuang et al., 2014) BnyiaN WNdw 0.5 NaanfuAeans uwaz NAA ldudw 0.1
anawzuaL (Heracleum) ummﬂmﬂuwmuﬂwa Aaaniureans mﬂumuquﬂfammeummmmu
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et al., 2016; Iscan et al., 2004; Kuljanabhagavad 494n 5.9 2.1 9nFanan uaziladatlgnuusu
et al, 2011) JAqUAINARINITNTUNALIANTN  Saunudsungdanruenieduigu 3ud9 uaz
11N denalisAiingaaune 1,000-1,200 sl gad e usuLdRugYNlszng Zou et al., (2019)
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9w annziaeaiinierenlanssenuas
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1At 6.9 3NARLAA LAZEAINNENISN 1.81 + 0.29
WIURLNAT AN199181911284 Xia et al. (1993) W30
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WU U completely randomized de3|gn (CRD) Aiay
ANLTNTULRY BAP LAY DZ mmu’lumma‘m 2
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mmm‘ (Table 1, Figure 2B, 2E) 31891491 TDZ
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LgAzaIIT MS filfx TDZ (Zou et al., 2019) n1s-
LW'M@?NLumﬂfau%mmuuummmmi MS LAy
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Table 1. Shoot number and shoot length of H. siamicum Craib. induced from culturing shoot tip on MS and

WPM supplemented with BAP and TDZ at different concentrations for 45 days

Medium Number of shoots + SE (shoots/explant) Shoot length (cm) + SEd
MS 1.00£0.00 e 6.80+£0.42 a
MS + 1 mg/L BAP 2.60+0.41 bcde 4.53+0.43 cdef
MS + 2 mg/L BAP 5.55+0.87 a 5.15+0.31 bcd
MS + 4 mg/L BAP 2.85+0.44 bcd 3.86+0.29 ef
MS + 8 mg/L BAP 3.50+0.48 bc 4.08+£0.39 def
MS + 1 mg/L TDZ 4.25+0.86 ab 4.65+0.31 cdef
MS + 2 mg/L TDZ 3.95+0.73 bc 5.18+0.39 bcd
MS + 4 mg/L TDZ 3.90+0.78 bc 4.85+0.57 cde
MS + 8 mg/L TDZ 4.20+0.66 ab 3.80+0.34 ef
WPM 1.00+£0.00 e 7.21+£0.35a
WPM + 1 mg/L BAP 1.60+£0.15 de 6.30+0.35ab
WPM + 2 mg/L BAP 1.85+0.22 de 6.18+£0.36 ab
WPM + 4 mg/L BAP 2.60+0.30 bcde 5.62+0.28 bc

WPM + 8 mg/L BAP
WPM + 1 mg/L TDZ
WPM + 2 mg/L TDZ
WPM + 4 mg/L TDZ
WPM + 8 mg/L TDZ

3.25+0.43 bcd
2.90+0.60 bcd
1.75£0.18 de
2.35+£0.36 cde
1.75£0.19 de

4.34+0.28 def
4.64+0.61 cdef
3.63+0.42fg
2.68+0.27 gh
2.11+£0.22h

Means within the same column followed by different letters are significantly different at P < 0.05 by DMRT

Figure 1. Multiple shoot formation from culturing shoot tip of H. siamicum Craib. on MS medium added with

0, 1, 2, 4 and 8 mg/L BAP for 45 days (A — E, respectively)
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Figure 2. Multiple shoot formation from culturing shoot tip of H. siamicum Craib. on MS medium added with
0, 1, 2, 4 and 8 mg/L TDZ for 45 days (A — E, respectively)

Figure 3. Multiple shoot formation from culturing shoot tip of H. siamicum Craib. on WPM medium added
with 0, 1, 2, 4 and 8 mg/L BAP for 45 days (A — E, respectively)

Figure 4. Multiple shoot formation from culturing shoot tip of H. siamicum Craib. on WPM medium added
with 0, 1, 2, 4 and 8 mg/L TDZ for 45 days (A — E, respectively)

gasamsfivnanzanlunsininlwifnsnaas  awwnsadmildiinsnldiadeesas 90 (Table 2,
HRANZUUAL Figure 5B) 81n3gA3 MS i IBA iiudu 1 uag 2

dledndousentesnzunanauin 1 fadnsusedns Aualvueanzuvauilidiuausn
wuRimaslugn e dennide e nIgas MS 494, 15.65+2.06 :AnsauaA (Figure 58, 5C) 4+
LAY WPM TiinananaLl ANNTLATEYLALTR IBA LAy ARAARBINLINENULBS Wakhlu and Sharma (1999)
NAA fimasiddufiuansneiu Ae 0,1,2,4uaz 8 ﬁwudﬁmﬂwqmgﬁulﬂ:@Lﬁlﬂﬂﬂmm H. candicans
faAnfuredns nUIMINZAL e ANTIALLY  Wall LUBIMNIGAT MS fifn 1BA dind 1 fadniu
2 w2gRs MS fin 1BA udu 1 Dednsuredns  dedms nezduliifinsniadnienay 100 wasd
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ANUIUTINGIGA WATEINITGAT MS Tl 1N
AILANNISLA3EY YinldianNzuLMaURAINE129N
N’m‘ﬁlqm 2.57+0.45 URLNAT (Table 2, Figure 5A)
FeaenARRTUIIUASE 94 Jan ef 4l (2018) 7
MBI TNNZIREHe a1y H. candicans
Wall uuaunsgns MS ?i”LaJLﬁmwmuQmmm?ﬂ;
dninliinsnldafian qngasenusiidnmn
arnnsodninliifianAadaTessans WAL BNLTY
219N9gRAT WPM ﬁiﬁiﬁumimuaumm’}m&lLﬁuim

ldanusadninlfiiauaagda (Table 3, Figure 8A,
9A, 10A) gRTBIUS WPM L7a NAA LEudu 8
faansusreans dnunldiAnuradaniauln
Lﬁuﬂﬁquﬂ‘ﬂmﬂumﬁ'm 243013 VI URLNAT
(Table 3, Figure 9E) #ad0nARBNRUNANNSANENT0S
Zaman et al. (2016) iseuinanziae s oiEe
W lwraAuzunal (UMBELLIFERAE) LUa1M194A9
WPM #ifinnsiAnanseanduazainsunadaldmngn
4981113 MS

Table 2. Root number and length of H. siamicum Craib. induced from culturing shoot tip on MS and WPM

supplemented with IBA, NAA and IAA at different concentrations for 45 days

Media Root induction (%)  Root number + SE (roots/shoot) Root length £ SE (cm)

MS 90 3.90 £ 0.09 fghi 257 +045a

MS + 1 mg/L IBA 90 15.65+2.06 a 1.81+0.29b

MS + 2 mg/L IBA 95 13.60 + 1.68 ab 1.11+£0.10 cd
MS + 4 mg/L IBA 95 11.05 + 1.59 bcd 1.06 £ 0.07 cd
MS + 8 mg/L IBA 20 11.35+ 1.92 bcd 0.93+0.10 cd
MS + 1 mg/L NAA 90 9.95 + 1.33 bcde 1.84+044Db

MS + 2 mg/L NAA 20 11.70 = 1.69 abc 0.90 + 0.10 cd
MS + 4 mg/L NAA 65 6.25 + 1.43 efgh 0.55+0.12 cd
MS + 8 mg/L NAA 60 10.75 + 2.32 bcde 046+0.10d

MS + 1 mg/L IAA 60 3.90 + 0.96f ghi 0.95+0.23 cd
MS + 2 mg/L IAA 60 3.30 £ 0.85 ghi 049+0.15d

MS + 4 mg/L I1AA 80 5.35 + 1.18 fghi 0.94 +0.15cd
MS + 8 mg/L IAA 70 6.80 + 1.94 defgh 0.65+0.12 cd
WPM 85 3.05 £ 0.59 ghi 1.92+0.24 b

WPM + 1 mg/L IBA 70 4.05 £ 0.80 fghi 1.12+0.23 cd
WPM + 2 mg/L IBA 55 2.50 = 0.94 hi 0.67 +0.14 cd
WPM + 4 mg/L IBA 50 3.75 £ 0.92 fghi 0.50+0.13d

WPM + 8 mg/L IBA 50 1.05+0.28i 0.69 +0.18 cd
WPM + 1 mg/L NAA 100 7.70 = 1.05 cdefg 0.64 + 0.07 cd
WPM + 2 mg/L NAA 80 8.39 + 2.22 cdef 1.21+£018¢

WPM + 4 mg/L NAA 60 3.95 £ 0.92 fghi 1.01 £0.28 cd
WPM + 8 mg/L NAA 20 4.20 + 0.70 fghi 0.71 £ 0.08 cd
WPM + 1 mg/L I1AA 50 3.30 £ 0.94 ghi 0.84 +0.23 cd
WPM + 2 mg/L IAA 80 4.25 + 0.93 fghi 0.67 £0.18 cd
WPM + 4 mg/L IAA 100 7.10 = 1.32 defgh 1.11+0.10 cd
WPM + 8 mg/L IAA 90 10.80 + 2.19 bcde 0.78+0.10 cd

Means within the same column followed by different letters are significantly different at P < 0.05 by DMRT
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Table 3. Percentage of callus induction and callus diameter of H. siamicum Craib. induced from culturing

shoot tip on MS and WPM supplemented with IBA, NAA and IAA at different concentrations for

45 days

Media

Callus induction + SE (callus/shoot)

Callus diameter_+ SE (cm)

MS

MS + 1 mg/L IBA
MS + 2 mg/L IBA
MS + 4 mg/L IBA
MS + 8 mg/L IBA
MS + 1 mg/L NAA
MS + 2 mg/L NAA
MS + 4 mg/L NAA
MS + 8 mg/L NAA
MS + 1 mg/L IAA
MS + 2 mg/L IAA
MS + 4 mg/L IAA
MS + 8 mg/L IAA
WPM

WPM + 1 mg/L IBA
WPM + 2 mg/L IBA
WPM + 4 mg/L IBA
WPM + 8 mg/L IBA
WPM + 1 mg/L NAA
WPM + 2 mg/L NAA
WPM + 4 mg/L NAA
WPM + 8 mg/L NAA
WPM + 1 mg/L IAA
WPM + 2 mg/L IAA
WPM + 4 mg/L IAA
WPM + 8 mg/L IAA

20
100
100
100
100
100
100
100
90
30
30
80
100

80
9
90
80
100
100
90
100
40
40
100
100

0.10 £ 0.05kl
1.14 £ 0.07 de
1.05 £ 0.07 def
0.98 + 0.08 def
0.91 + 0.06 efgh
0.95 + 0.05 efg
1.05 + 0.04 def
0.98 + 0.07 def
0.86 + 0.09 efgh
0.42 £ 0.16 ijk
0.25 +0.09 jkI
1.11 £ 0.19 def
1.08 £ 0.15 def
0.00+0.001
0.98 + 0.15 def
0.77 £ 0.11 efghi
0.72 £ 0.10 fghi
0.58 + 0.08 ghij
205+£017Db
1.96+0.19b
1.07 £ 0.16 def
243013 a
0.54 £ 0.16 hij
0.30 £ 0.09 jkI
1.52+0.15¢
1.37+0.17 cd

Means within the same column followed by different letters are significantly different at P < 0.05 by DMRT
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Figure 5. Root and callus development of H. siamicum Craib. on MS medium added with 0, 1, 2, 4 and 8

mg/L IBA for 45 days (A — E, respectively)

Figure 6. Root and callus development of H. siamicum Craib. on MS medium added with 0, 1, 2, 4 and 8
mg/L NAA for 45 days (A — E, respectively)

Figure 7. Root and callus development of H. siamicum Craib. on MS medium added with 0, 1, 2, 4 and 8

mg/L IAA for 45 days (A — E, respectively)

Figure 8. Root and callus development of H. siamicum Craib. on WPM medium added with 0,1, 2, 4 and 8

mg/L IBA for 45 days (A — E, respectively)
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Figure 9. Root and callus development of H. siamicum Craib. on WPM medium added with 0,1,2,4 and 8
mg/L NAA for 45 days (A — E, respectively)

Figure 10. Root and callus development of H. siamicum Craib. on WPM medium added with 0,1,2,4 and
8 mg/L IAA for 45 days (A — E, respectively)

Figure 11. Survival of H. siamicum Craib. plant after 30 days of transplanting to pot containing mixture of

vermiculite : perlite : peat at ratio of 1:1:1 under green house condition

Table 4. Average of survival percentage, plantlet height, root number, and root length of H. siamicum Craib.
after transplantation under areen-house condition for 30 davs

Planting material Survival Plantlet height Number of roots  Root length
percentage (cm) (roots/plantlet) (cm)
Vermiculite 0 N/A N/A N/A
Perlite 0 N/A N/A N/A
Peat 0 N/A N/A N/A
Vermiculite : Perlite : Peat 50 3.5 5 4.2

N/A = No plant growth was observed
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Selection of Cross Between Saeng 5 and Pathum Thani 1 Rice Varieties to
Increase Phenolic Content and Yield in the F4 and F5 Generations
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Abstract: The Saeng 5 variety, a local purple rice is characterized by its purple pericarp and high grain
phenolic content, which possesses antioxidant properties. However, it has low yield compared to modern
rice varieties. This research aimed to evaluate and select rice lines with black pericarp, high phenolic
content, and high yield. The selection was made from the 3¢ generation cross between Saeng 5 and Pathum
Thani 1, with a total of 14 plants with pigmented pericarp and high grain phenol content, In the 4" generation,
the segregating population was grown in experimental pots under greenhouse conditions during the off-
season in 2020, with 10 plants per populations. Four plants with high yield and high phenolic content were
selected. Seeds of F, lines were grown in the field during the rainy season in 2020. The final 7 lines of purple
rice were selected for high phenol content, black pericarp, and high grain yield. The phenolic content ranged
from 753.0 to 1237.4 mg of GAE per 100 g, which is higher than the Saeng 5 variety (533.34 mg of GAE per
100 g) and the Pathum Thani 1 variety (not detectable level of phenol content). In addition, the selected lines
produced high grain yield which ranged from 20.2 to 24.6 g per plant. The selected lines can serve as a vital
genetic resource for breeding and as a genetic base for selecting high-phenol, high-yield rice varieties in

the future.

Keywords: Selection, purple rice, black sticky rice, phenol
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Effects of Irrigation Methods on Seed Production of Takhfa 1 Inbred line Maize
in the Lop Buri Soil Series
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Abstract: Water is a crucial factor for the growth of maize. Proper irrigation enhances root respiration,
air circulation, soil moisture, and sail fertility, all of which contribute to seed production. There are various
irrigation methods to mitigate the risk of water deficiency. This study investigated the effects of irrigation
methods on seed production of Takhfa 1 Inbred line Maize in the Lop Buri soil series. The experiment was
designed as a randomized complete block design (RCBD) with 6 treatments and 4 replications consisting
of two irrigation methods (drip and rain spray) with three water application levels (50%, 75%, and 100% of
maize evapotranspiration). The results indicated that rain spray irrigation at 75% of maize evapotranspiration
yielded the highest grain vyield (760 kg/rai), surpassing other treatments. This method also positively
influenced shelling percentage, seed moisture content, 100-grain weight, and seed size. Additionally, the
rain spray lrrigation influenced the growth in terms of plant height, SPAD value in maize leaves, day to silking
and day to tasseling, and leaf senescence. These findings suggest that rain spray irrigation at 75% of maize
evapotranspiration is an effective strategy for cultivating the Takhfa 1 inbred line maize, leading to higher

yields and improved crop quality.

Keywords: Evapotranspiration, irrigation, maize inbred line
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WUEHANNANTATIEIAY 7.5-2.5-10 (N-P,O,-K,0) nn.
Wﬂvl,i (Department of Agriculture, 2021)
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Arpailunsalusineessiv aedaAusein
(Black, 1965) At i Ine AR A uAatn 1:5 vy
(Jackson, 1960) LRxnnuwizeing lneds Walkley and
Black (Walkley and Black, 1934) WoaneFafiiily
1l32Term1{lmeR 3 Bray Il (Cottenie, 1980) wazInunaidein
fluanidaswldlaegds 1 M NH,0AC pH7.0 (Black
1965) Lﬁfﬂﬂmﬁumﬂ%ﬂﬂmmmﬁ LATNZAALLBINTH
ArMainees daumaiusiedwaARlnang nsyuan

1:1 wWiv

Aiusaeei19m (soil core) vivanszuanlavzi LFaae N9
At liisuniulnsea1ediu e s AN AN
MenNTe9A U IHuA ANTILLLIINTe9AY (bulk
density, BD) 1835 core method (Back and Hartge,
1986) mw%‘u‘ﬂmau (soil moisture content) Tne/3 5
oven dry LL@&L"f‘:'aau (soil texture) IneRT pipette method
(Gardner, 1982)

1uAredulastian 59 A7.u. 10 W09 7] AL
9 W, TTHUTITUIINUDI 65 TH. TLHTIENTNNQN 15
TN, NUBANAANQNAT 1 -2 1Nan tdianinen
3Lmmzﬁﬁuﬁfmﬂﬂiuimmuﬂ?aﬁmm faneanass
warileTwunadanldisindmnsniontgn wuans
mMAndsitera1Aaes 8091 300 Na.als wadlgn
snizAuilAnady Lﬁﬂ%m‘ﬂwmgmﬁm’ma 14 4
neuuanwie 1 dusiavgu iedralnaany 34
zﬁ"ﬂmﬁ‘lzﬁ'ﬂﬂm%ﬁ 2 faeillulpaianaieding ity
FULREn 15.6 M54, (4 un9 GEGED)

THiauALFeInIsres R TN LAT e
Smith (1992) was Doorenbos and Kassam (1979)
Tneldaunns ETc = ETo x Ke (ETc = dnnauAau
Faaniarinaesi (NN.F8TU), ETo = UTunaunns
vhaasindned (W), Ke = AndutlszAnonns
”Lsﬁﬁwmﬁm) (Royal Irrigation Department, 2012)
nmaiuiufindaya

Jartmsdaarealy (leaf greenness) lu
wiagaas SPAD Tneldinteq chlorophyll meter
(Konica Minolta SPAD 502 plus) luluseufip@ifiai
Laa (Y-leave) mmzmmim’iﬁyLﬁuimﬁﬁwumﬁ
Taua V3,V5,V7,V9, V11, V13 LAz V15 7eeen19-
WwsnyLAUIAnNI9asU (vegetative stage, V) Huann
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Tuusnannipusuteraly Ingufaznssudtazinen
SPAD a1ndatnpLasedmndanunu 2 A Shgaudne
LAZUI1209 MUAIUAT 5 AILUALUG F9NTIUNA 10
AL AN ANIUNANIMALRA

N1TLAT Y LAULA LT mwmﬁu’fmﬁﬂ
mqiwm@’m 30 (mmnwumum‘lww‘lm leaf collar
m\umw) Laz 60 qu‘wmﬂ@n (fmmﬂwumummiu
f9) TUBANADN (mmuqumLmﬂ@mnwmqummmu
puluudasnnnndgn 50 wefidus ldseazeaanas

= (% £% 1
wazd ulnaduniuiudneansn) Arauunaes
U waresrmlsznauaesdnalwmriy Wnmdn 100 LWan
wasfidusnzmng Auduwas (Inadnainsnating
I da d o .

PRUNAANNZNIZANNINAALNEL TAANNTURUN
PRIANNTIUTNUNLHAR) VBIALNAA WAL ALIAP
(Wmiinén gain yield) udayanainisifiuiian
Wadnalnaang 110-120 41)

ATLUBNITWLALRI LY (leaf senescence)
Aarrs e fidus tundasaluranunltnanig i
AZUL 1 - 10 UAIaNALNAAE 20-30 91 tNW9inng
Vipzuuu el 1 = Hluwiks 10 wafidus aaevunlu
sy Danauainis Az 10 = Aluwika 100

ce o X do T oo

L aFifueT BaINN LLiam

1s2&MBNINNNT LU (water use efficiency,
WUE) T /Feuifeus3un sl ap@nasiaatinmin

. ¥ N ¥ o se
WIFTaMN AN UF U aragnn a9 Tne
o YL,
WUE = HANAR UTANIAUUUNLIG (NN.)

B (W)
N5ATISUTaYANINEDA
psnzsiannnulssauresdeyalaeds
ANOVA (analysis of variance, ANOVA) uaziFaLfey
AULANGNSAIaRET09NTIAENA AR TNLAT

Duncan’ s new multiple range test (DMRT)
Nﬂﬂ'\‘iﬂﬂﬂ’ﬂ\?“ﬂ$ﬁ@'\‘ifﬁ
ANUANIGLAN LAV NAENTNLRINY

HANNTALATITUANTRN N8N INTDIAY
faullgniAauan 0-20 3. WLFIAMNUUILLLIIN

Ya9AY 1.58 N.ABAL.TN. AINNTUIRIAY 21.06
wlafidus [ianau Aumilas Jouniaauin N
(sand) 4.6 wWaFidus neawla (silt) 29.0 wWafidus
wazrAuuilen (clay) 66.4 1afidus gaRuany3ds
o a a o a o A a U dl v (3
Fadusumilandn @anuzednidy wWeniaavuda
| P H Y | aa ° s
snusiwaidaniiazuey drlonsaulignadasyin1i
NFNIILENNAILIN kazyin WlAsagaisresnnlus
Tneinliimnnzlunnslgnivals Tasanizasinatie
o = | a Aa A
dralnavacne winqslonsauAnluasNAuN
da/ U+ a a 6 o+ =
ANNTUMNIZAN wazp0s M iagunsdianiuilani
Ve LA NNANAR (Agricultural Resource Systems
Research Center, 2012) wazaN1TRLLa9A1L109%0
WULNANANHNLTNNTAAN9T89N 6.67 AN13UN AN
98911 752.9 TuIlAsinudmam.
HANNTILATIEHANTRNIANIRIAUAD U
UgniiAanu@n 0-20 a3, wudA1ANNLTuNIARIa
299541 7.30 94n3717uLTuNa9 AN19HA AN
29.22 lulpsminudsead. il uansenuaeanaase
W USunouuradnngedy 2.22 wafidus dnag/lu
svautunane Weanasanidullszlaal 31 wa.se
o , o a ~ = %
nn. AnagfluseAuge uazinunadannuanilasuls
100 Wa.slann. anagluszAulunany M lilagne
flauuziihmuedm ey Ae 7.5-2.5-10 N-P,0,-
K,0 nn.fals (Department of Agriculture, 2021)
HANIIIAIITURAUNAILN WLINAIAIN
1 dl i‘ o a 1 [~3 v a
Wunsaanaiads 7.53 fedpilufuanadntias den
nsvn A eas 109.41 TulasTinudamny. ldn
HANITNUABANABFANT UTH1uBUNTERnIaAE
1.90 wafidus Anatfluszauiunans Weanesan
WudssTomlieds 12.79 un.sann. dnatluszau
1unane warinunadaniuanilasuiaas 88.07
un.gann. apetlussAuliunane (Table 1) gl
¥ Ao ° \ o va A °
WA s i geazdanarinliauiiAanisia
IR ANTY dHUTu RN neaaznaldiia
HANTZNLADAUUAZHANARTRINT IR (Tophakngam,
2006) 816|@ WN TR T BTG Weanasaniily
dselomd uazinunadasnuaniasuls #aazhgn
g1 13 AUl wazifivazanliludausngg
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Table 1. Characteristics of soil properties at Nakhon Sawan Field Crops Research Center after planting

Irigation Electrical Organic Available Exchangeable
management Soil pH Conductivity matter phosphorus potassium
(uS/cm) (%) (mg/kg) (mg/kg)

DI 50 %ETc 7.35 155.03 1.88 14.22 87.25
DI 75 %ETc 7.53 137.20 1.92 13.21 89.71
DI 100 %ETc 7.52 104.72 1.95 11.75 82.31
RSI 50 %ETc 7.64 88.35 1.83 12.47 89.71
RSI 75 %ETc 7.54 87.08 1.93 14.04 87.25
RSI 100 %ETc 7.64 84.07 1.89 11.05 92.18

Mean 7.53 109.41 1.90 12.79 88.07

= drip irrigation, RSI = rain spray irrigation, ETc = crop evapotranspiration

3 1y ddu pan uazua ianisasaiuls 516
mmi‘ﬁ'mmmqmd’]ﬁuﬂ'@ugnﬁm@ﬂiﬂ@mﬁuﬁ
Aot u@ﬂmﬂﬁm&gmmiquﬁug\igﬂﬁuﬂ@
anstsznavlufudvinld viegodelldunisas
A19WINA18289AY (Department of Soil Science,
2005)

mamq@ﬂgﬂ%’rﬂwmL?:mzi”m’ﬁrﬁi’]mmw
sLImEnn 678.3 1. Banautinely 0w, vinlidasd]
mslsiasunanssiasing y il szntmen
Funaunslid 50 75 waz100 wefifus 1adnns
AnEszMEn T liin Aauunan 1,076 1,614
WaY 2,152 1 (ﬁmmmm’mﬁﬁ 2.46 Ansdadalu
mammﬁ) ATNANAL mm”uumwwaﬁmmmﬂm
¥ 50 75 WAz 100 Wlefifus 1a9nnsaneszimein &
n9lsin Asuflunanlunnsliiin 316 474 uay 632
U7 (’é/ﬁli"mﬂi'ﬂlﬁﬂ“ﬁ’] 5.1 Emr;i@%‘iuwi@ﬁqdw)
ANNANAL (Table 2) %Lﬁuiﬁdwzuuﬁqummm
dasanszeziaanlunsiin 148 3 wihaesszui
weIm Fageria et al. (1997) s1897u3199 e wie
fidaenstnifiefiazaiedannn uazsanan 919tne
ﬁﬂqn’luwm%"ﬂuma\ié’é‘”uﬂ?mmﬁmulum@mj'fm
f)91lqn 600-900 1.
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NAKAR WAZANHUENINITINEAT

LantaAnE1Aan1s I reed e InaLA e
zﬁ“mmmem\mummmmmmmﬁwmmmﬁmw
818 30 Ju TnessLnsnmen Lmvivuumw\mﬂ?mm
15511 50 75 uaz 100 wWaefifus 1890138
seimein wudn A NUAN 1SR UN9A T
fAiade 13 7. mwzgwm%m‘lﬁwmgmzi”m(?imq
45 44 wudwsxuuﬁquﬁﬂ?u’]mmﬂﬁﬁﬂ 50 75 uay
100 wlefifusf 9090138 sEmeLh HAAIINE 54
55 49 g3.A1Na1AL Tluanf1an19ads Inaden
mwzgqmﬂﬂdﬁizuuﬁmm‘ﬁlﬂ?mmmﬂﬁﬁﬁ 50
75 uaz 100 wafidusf 1a9n13an8svimein ilan
ANNGN 37 40 42 BH.ANNANAL faazAnuuAnsng
ﬂu@mquuﬂmﬂmmmmm (P<0 05) 48AAARINL
mmmmmmqiwm@mzﬁ”mwmﬂ 60 LAz 75 31
mezuumwwﬂ?mmmﬂmm 50 75 wag 100
wlofifud 109n12aneszmenin TluanAanneaia
Tmﬂﬁmmm@.\mmﬂdw:wﬁm&mﬁﬂ?mmmﬂﬁ
11 50 75 uaz 100 wWefifus 103n13A8sL TN
Faaziinanuuansineiuesneditud Ay danneadn
(P<0.01) (Table 3)
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Table 2. Evapotranspiration (mm) of maize and water supplemented under different irrigation management

Irrigation rate (mm)

Week ETc (mm) Rainfall (mm)
50% ETc 75% ETc 100% ETc

1 22.61 0.00 11.31 16.96 22.61
2 28.88 0.00 14.44 21.66 28.88
3 34.42 0.00 17.21 25.82 34.42
4 42.56 0.00 21.28 31.92 42.56
5 51.16 0.00 25.58 38.37 51.16
6 58.78 0.00 29.39 44.09 58.78
7 65.68 0.00 32.84 49.26 65.68
8 68.53 0.00 34.27 51.40 68.53
9 71.06 0.00 35.53 53.30 71.06
10 69.45 0.00 34.73 52.09 69.45
11 66.93 0.00 33.47 50.20 66.93
12 55.33 0.00 27.67 41.50 55.33
13 42.91 0.00 21.46 32.18 42.91

Total 678.3 0.00 339.15 508.73 678.3

Note : ETc = crop evapotranspiration

Table 3. Plant height at 30, 45, 60, and 75 days after sowing under different irrigation management

Irrigation management Height (cm)
30 days 45 days 60 days 75 days
DI 50 %ETc 13 37c 113d 118d
DI 75 %ETc 13 40 bc 126 c 130 ¢
DI 100 %ETc 13 42 bc 133 ¢ 135¢
RSI 50 %ETc 14 54 a 156 ab 158 ab
RSI 75 %ETc 14 55a 160 a 161 a
RSI 100 %ETc 14 49 ab 147 b 151 b
Mean 13 46 139 142
F-test ns * > >
C.V. (%) 8.68 8.79 4.64 4.38

Note: ns = non-significant, ** significantly different at P<0.05 and P<0.01, respectively, means in each column followed by
different lowercase letters indicate significant (P<0.05) determined Duncan’ s new multiple range test (DMRT) DI = drip

irrigation, RSI = rain spray irrigation, ETc = crop evapotranspiration
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Jusanaan nudndueenaenmdLly sEUL
mum@mvmw 61-63 U Imamu@ﬂﬂmﬂmmﬂ
mmwmumwmmmmq 59 - 60 1 Feazilann-
mem\mu@mqwﬁmmmmmmmm (P<0.01) ey
quﬂ@ﬂmﬂmmmmqw 61 - 64 U ‘Emﬂmu@@ﬂ
ﬁ@ﬂﬁl')N“ﬁ’m’)%""u‘]_lu']W\i'ﬂ‘?_lﬁ‘”WJ’N 59 - 60 §u 59
mmmwLmeqnu@mwuﬂmmgmmmmm

(P<0.01) (Table 4) taagueidangliunsaasss

ﬂi“uﬂ‘;\iﬁuﬁ’wiwmL?:mzﬁ”m’maﬁuﬁuﬁ AINAA 1
9145 UN19517099NNINATIN SN EAT TNEDLY
MANN3NERT Supanaenfilaids 58 Fu uavsu
aanmandag 1ade 59 Ju (Nakhon Sawan Field
Crops Research Center, 2000) m@mmﬁwm
dnTwadenaranisiinandaiuansnaiulinnuus
ATITUTNNTATIYLALLE LarNIIWmUIadAlszNaL
g9 ] 229919 1ne (Carkir, 2004) ety
AANANNAILANTEALGUUNRIBITAANT TARINNT
Angiin anszALgUUNNITUNNZaNFaNTTLIUNNT
Eﬂ'N"]"IJﬂ\‘iﬁ“ﬁ (Trelo-ges, 1998)

A1 SPAD wuan luszaiznigiasnyLauln va
szULTMER LLmsxuuﬁm’qﬁﬁmmma‘Wﬁﬁ 5075
LAy 100 wWefidus 1asnisanaszmetih wudnlidl
AYHLANFANAUN AT ﬁml,@ﬁﬂ@ﬂu'iwdw 37.7 -
39.7 35um§w§ﬁﬂ?mmmﬂﬁﬁq 50 75 uaz 100
Wefidus 9e9n1satasvinenin luszaznis
WIUALIA V5 V7 VO V11 V13 uazvi5 lduansng
meada wiideiRuu e SPAD gendnszuun
weafil3unnnnslii 50 75 uay 100 wWefidus
ﬁnmmimmuuﬂﬁﬂmwzmﬂﬁﬁyLﬁuim V5 V7
VI V11 V13 uasVi5 deasilaanauansnaiuedied
Vg Atynneadia (P<0.05) (Table 5) nnslsiiidad
HasangastyLAL AU shiusarilsznauman
ﬁdnﬁmmmmm’ﬁm WAXNIZLIUNNTLATNATIINNG
watyiule v iudngavlunsrusunisdansed
W& (Sinchai, 2012) ﬁmﬂuﬁqnmﬂummmmmq
2119289 waznsaudeidansanmsielld
AU 189N (Raj et al., 2013) yananiiunly
VIARA LTI TNHI AN TASLTAN AN19TEEIsia

Table 4. Days to silking and days to tasseling under different irrigation management

Irrigation management

Day to silking (days)

Day to tasseling (days)

DI 50 %ETc 63 a 64 a
DI 75 %ETc 61b 62 b
DI 100 %ETc 61 bc 61 bc
RSI 50 %ETc 59 bc 59 bc
RSI 75 %ETc 59 ¢ 59 ¢
RSI 100 %ETc 60 c 60 c
Mean 63 64
F-test ** >
C.V. (%) 2.06 2.23

Note: ns = non-significant, ** significantly different at P<0.05 and P<0.01, respectively, means in each column followed by

different lowercase letters indicate significant (P<0.05) determined Duncan’ s new multiple range test (DMRT) DI = drip

irrigation, RSI = rain spray irrigation, ETc = crop evapotranspiration
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1991908 Lazin1suLgas a1 lENTaunTn
wanyALle uwaziuuasuan lAieanasanszuunIg
Fumrziuasrialy (Suksawat, 2001)
ALULUAALAT99 1Y WL VEAT
Funauns i 50 75 way 100 wlefidud 189003
AEszmEL ﬂzLLuuﬁ'ﬂﬁJLLﬁ‘ﬂ'ﬂ\ﬂUL’ﬂalf;l’ﬂtqlli‘:iwj’]\‘i 3
-6 Azuuy luAnA9aaa walfieBauiey
mmmeml‘uummm’]?vuuqumﬂ?mmmﬂu
11 50 75 waz 100 wefidud 189n1sAnasEImEtn
‘Emﬁmmuumqmmm@ﬂumeqizmw 1-2
Azuwn Geazfinanuuansneiued1aiiie g Ay ds
NWADRA (P<0.01) (Table 6) maﬁ%‘lﬁ’mmamqﬂu
anmanainluszezaanluuaasdiaing azdaad
AzLULANLNTes U uazAzluunsdau e
%@ﬁ’?ﬁju@fgﬁumﬁmmﬁuﬁm:mmLLmr]m'wmq
Wu’qmimm%fﬁwmﬁmzﬁ’m’(Chaiwat et al., 2022)
Nawam‘fﬁﬁwmLémﬁ'mffmﬂﬁ'uéuﬁ' AN 1
LANAR WL TLLNNT T AN AUl
HAGBNANARNLNAR miwﬁﬁmﬁ’ﬁﬁty@'qmmﬁﬁ
(P<0.01) Tmm:uuﬁwﬁﬁﬂ?mmmﬂﬁiﬂ 50 75

uay 100 wWefidus seanisanaszivenit Ifuanan
734 760 waz 693 nn.sials Auansl lduansnanig
anin %'\1Q\aﬂd’]ixuuﬁwmﬁﬂ?mmmﬂﬁﬁﬁ 50 75
uay 100 wWefifus esnisanastiveti Wiuandn
320 388 way 464 nn. flald muaAY (Table 7)
#AMARENL Jongthitinon et al. (2023) WU NANAR
m\‘i‘*ﬁw‘iwml,'gmﬁm{zgﬂmmﬁuﬁ:ummﬁﬂr 5
Imﬂqu”?”uuﬁf]w’qﬁﬂ?mmmﬂﬁﬁw 75 wadidus
m@qmimmumﬂm Iinandnge 1,032 nn. m”L'a“
mﬁummmvu‘um‘wq LL@vmuﬂmmﬂ?mmmﬂum
100 wefidus 2een1sanasziven Hliuanan
1,106 uaz 1,053 nn.sials %Qixmﬁﬁvﬁq A1N1TNT9E
e twaasdnsgaldsinenmsidandanasl
sTULTmER Auasianisiasyiulanig suaaugs
fﬁfu‘*ﬂ’m‘iwmLgﬂqﬁmq’ma‘lﬁ’ﬁmnmzuuﬁwﬁwzmm
Lﬁum’mﬁm%ﬂﬁ’ﬁumimmm@uim aqummﬁﬁ'
duansznuseig annnisiiudeyaanid
g iauInanERIA N1 lusznd19iIn1maaes
wmﬁ@mmmmmﬂum\a 23-37 a9ANGALTYEA
mmq‘lﬁwmL@mmmqvmmLmu‘ﬁmimmmmmuLfazw

Table 5. Means of leaf greenness (SPAD unit) under different irrigation management

Irrigation Leaf greenness (SPAD)
management Mean
V3 V5 V7 V9 V11 V13 V15
DI 50 %ETc 39.7 403b 415d 419b 348c¢ 306¢c 23.2d 36.0c
DI 75 %ETc 39.1 428ab 432cd 432b 359c 320bc 24.6d 37.3c¢c
DI 100 %ETc 405 423ab 448bc 452ab 39.2b 404 b 27.2¢c 40.0b
RSI 50 %ETc 385 457a 49.7a 485a 445a 44.8 a 33.0a 43.5a
RSI 75 %ETc 37.7 439ab 492a 482a 456a 45.0a 30.0b 42.8a
RSI 100 %ETc  38.8 435ab 47.7ab 485a 453a 421ab 316ab 425ab
Mean 39.1 431 46.0 45.9 40.9 39.1 28.3 40.3
F-test ns * * * * * * *
V. (%) 5.48 5.51 4.41 4.53 4.75 6.81 5.59 5.90

Note: ns = non-significant, ** significantly different at £<0.01,

lowercase letters indicate significant (P<0.05) determined Duncan’ s new multiple range test (DMRT) DI =

= rain spray irrigation, ETc = crop evapotranspiration
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Table. 6 Leaf senescence under different irrigation management

o Leaf senescence
Irrigation management

(1-10)
DI 50 %ETc 6 d
DI 75 %ETc 4 c
DI 100 %ETc 3 c
RSI 50 %ETc 2b
RSI 75 %ETc 2b
RSI 100 %ETc 1a
Mean 3
F-test >
C.V. (%) 13.67

Note: ns = non-significant, ** significantly different at £<0.01, respectively, means in each column followed by different
lowercase letters indicate significant (P<0.05) determined Duncan’ s new multiple range test (DMRT) DI = drip irrigation, RSI

= rain spray irrigation, ETc = crop evapotranspiration

Table. 7 Grain yield of maize under different irrigation management

\migation management Grain yield 100 Grain weight Shelling Seed moisture

(kg/rai) (9) percentage (%) (%)

DI 50 %ETc 320 e 19.4d 71b 24.3 a

DI 75 %ETc 388d 20.7 cd 72b 25.5bc

DI 100 %ETc 464 c 22.0 bc 72b 258¢c

RSI 50 %ETc 734 ab 23.1ab 79a 24.8 ab

RSI 75 %ETc 760 a 243 a 78 a 26.6 cd

RSI 100 %ETc 693 b 23.3ab 78 a 27.4d
Mean 560 221 75 25.7

F-test o ox * -

C.V. (%) 5.65 4.49 3.05 2.75

Note: ns = non-significant, ** significantly different at £<0.01, respectively, means in each column followed by different
lowercase letters indicate significant (P<0.05) determined Duncan’ s new multiple range test (DMRT) DI = drip irrigation, RS
= rain spray irrigation, ETc = crop evapotranspiration
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24-35 99A NI ALTUA qquﬁﬁuﬁLuuwzauﬁi@ﬂWi
@NIRUNAAAI90E IS 26-30 BIANTALTEA 111N
qmuqﬁﬁuﬁ"mdq 18 e9ANgALTad azvinliszay
m@ﬂun’m&@mﬁu%u 2-4 7 (Department of
Agriculture, 2021) Lwi%ﬁﬂﬂ;mmimmmﬁqmmﬁq
Ligsingnefunmeanum uazinszdreanindndaie
il (Locascio, 2005) ArunglsinuLssLLTn
wee Wunsiifinamsluansniia dnazees I
nuafazfesavansin lddnislaatizeein
LLm'%ﬁﬂfymmmmﬁuﬁ'ﬁqdwﬁﬂ WATNNINTTAEIFA
22930 137 (Tharawut, 2018 ; Tongarm, et al., 2002)
shuiin 100 waR wudrszuunaliing

o

WANFANNAURNAFDUNMIIN 100 Wan atnailtisdnAty

o

D

faneadi (P<0.01) Imm:uuﬁwﬂqﬁ'ﬂ?mmmﬂﬁ
11 50 75 waz 100 wefidus 18an1sAna T
11190 100 1AM 23.1 24.3 uaz 23.3 niu
panaAu Tluansnamnats %qqqndqizuuﬁmm
7Bzl 50 75 uay 100 wlefidud 1esnns
AneTzIEn Winuin 100 WAR 19.4 20.7 LAY 22
NN MNAAL (Table 7)

wlofidusneinig wudnszuunisling

unnsNiulnasaafiduinzmng atnedidadAny
NNADH (P<0.05) Tmm:uuﬁwﬁﬁﬂ?mmmﬂﬁiﬁ
50 75 uaz 100 Llefifud 189n1sAeszimein 1
wasifusnzinie 79 78 waz 78 iasidus auanau
Tdumansinanneadia %Q@dews:uuﬁ’mmﬁﬂ?mm
5l 50 75 ua 100 1lefifus 109n1sanesyive
¥ Wilefidusnemny 71 72 uay 72 wefidusl
ANNA1AL (Table 7)

AN UNE AT LIRS WUz LT
ueI Lmzﬁﬁvﬁqﬁﬂ?mmmﬂﬁﬁﬁ 50 75 uay 100
o fifus 909n13ANEEIMELin T AL LANAN Y
fafjwﬁﬁm@ﬁﬁﬁy@'ammﬁﬁ (P<0.01) lnadAnag
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Table. 8 Seed Size of maize under different irrigation management

No. 20/64 No. 18/64 No. 16/64 Under the grill
Irrigation management
(%)
DI 50 %ETc 8.87d 38.36 ¢ 38.67 a 14.10 a
DI 75 %ETc 12.87d 45.97 b 3167b 9.49b
DI 100 %ETc 19.59 ¢ 50.64 a 24.36 c 541¢c
RSI 50 %ETc 27.56 b 52.06 a 17.16d 298¢
RSI 75 %ETc 33.74 a 48.39 ab 14.69d 3.18¢c
RSI 100 %ETc 29.74 ab 50.93 a 16.00d 3.32¢
Mean 22.06 47.73 23.36 6.41
F-test . o . ok
C.V. (%) 17.34 6.30 10.63 30.46

Note: ns = non-significant, ** significantly different at P<0.01, respectively, means in each column followed by different
lowercase letters indicate significant (P<0.05) determined Duncan’ s new multiple range test (DMRT) DI = drip irrigation, RSI

= rain spray irrigation, ETc = crop evapotranspiration

Table. 9 Water use efficiency of maize under different irrigation management

Water use efficiency, WUE

Irrigation management L
(kg grain yield/mm of water)

DI 50 %ETc 094 c
DI 75 %ETc 0.76 d
DI 100 %ETc 0.68d
RSI 50 %ETc 213 a
RSI 75 %ETc 147 b
RSI 100 %ETc 1.00c
Mean 1.16
F-test **
C.V. (%) 9.11

Note: ns = non-significant, ** significantly different at P<0.01, respectively, means in each column followed by different
lowercase letters indicate significant (P<0.05) determined Duncan’ s new multiple range test (DMRT) DI = drip irrigation, RSI

= rain spray irrigation, ETc = crop evapotranspiration
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