King Mongkut’s Agr. J. 2025 : 43 (1) : 100 - 109 NIATINEATHIZAOUNAT 2568 : 43 (1) : 100 - 109

HaYRIIsN1TUgNUAzdnIUgnraNaKEnLAzaAUsENaUNANAAYR TN UG UNISE 1
Effect of Sowing Methods and Seed Rates on Yield and Yield Components of
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Abstract

Appropriate sowing methods and seed rates normally depend on varieties and ecosystem of rice production
field. This experiment was conducted to study the effect of sowing methods and seed rates on yield and yield
components of Pathum Thani 1 rice. Five sowing methods with 4 sowing rates were arranged as 5x4 factorial in a
randomized complete block design with 3 replications. Treatments comprised of 1) broadcasting germinated seed
(ay); 5, 10, 15, and 20 kg/rai, 2) drilling germinated seed (a,) with 30 cm row space; 5, 7.5, 10, and 12.5 kg/rai, 3)
dropping 8-10 germinated seeds/spot (as) at spot-row 36x30, 30x30, 24x30, and 18x30 cm, 4) transplanting 3 bared-
root seedlings of 20-21 days for each spot; the spots were at 36x30, 30x30, 24x30, and 18x30 cm, and 5) transplanting
3 seedlings with soil lump on the roots, ageing 14-15 days, for each spot; the spots were at 36x30, 30x30, 24x30
and 18x30 cm. Paddy yield was harvested for 7.2-7.5 m?*/plot, and yield components were sampling recorded for

50-60 panicles/plot.
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The results revealed that no. of panicLes/mz, no. of filled grains/panicle, no. of unfilled spikelets/panicle,
and paddy vyield of various sowing methods and population densities were of non-significant difference. Average
yields of 5 sowing methods had non-significant difference among 904.37-1,075.45 kg/rai, and average yield of 4
densities had non-significant difference among 939.42-1,027.23 kg/rai. This indicated that Pathum Thani 1 rice can
be planted by any of the 5 studied methods as there is no significant difference in yielding. Therefore, high
population density is unnecessary for Pathum Thani 1 rice cultivation because of its high tillering ability.

Keywords: sowing method & rate, Pathum Thani 1 rice, yield and yield components
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veanuandeendugn 8-10 lWan/9n Szay 36x30, 30x30, 24x30 Wag 18x30 vu. 4) n1sdesundsniieseny 20-21
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Wiudayaesrusenounandnlnen1sguiiusnnduran uasniawsnuiuuseann 50-60 39/muienaaed Jn
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AunanAnfiLAUIINU Az MIeNAaD SiAs1eriAIuuUTUTINYRsTaYaNAN1SMIAABY (Analysis of variance; ANOVA) uaz
WisuiflsumuuananeseniAedsvesimeaans 1ag38 Least significant different (LSD)

= a ¢
NANI1IANYILASAVTITEU
ad £ 1 a v o I3 =
NavasIsMIUgnuazdnsUgndenandnvasdiinugunusad 1
HandnvastIiugUnustd 1 AldaniBnsuaneneiu 5 BuazdnsmiessezUgnaneiu 4 dnsanudn ldfiaany
wanansiuegefituddgvneada (Table 1, 2) nafe n1sugnlneduinuuiadnisen lsewdadisen veenwdadiisen
gredundrsniuissdnatuasnisdredunandifuinsindnen draiuguyusil 1 nandadadenadeldunneiaiu
(904.37-1,075.45 nn./13) agalsimunuln n1sdredunaififuinsintdnei (987.02 nn./l3) n1sdredunaisinildestine
(999.55 nn./L3) waznisveeawandiisendugn (1,075.45 nn./ls) duwildulbinandngandinislssuandisenduunn
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(942.66 nn./l3) waznisndnumudadaseni inandniads 904.37 nn/ls (Table 2) denadeasiuiuisoaes Rana et al.
(2014) flSeuisusewinansninuudndsenduniséredundrtnalddmaass 3 #ug (BRRI dhan39, BRRI dhan49
wag BRRI dhan57) $1847431A15UqN 2 3384 3 Wuglinandaluuananeiu nanARLAY 4.44 uaz 4.21 fu/enng
AU

gnsgnlafiveddysonistinandnvestnaiugunusiil 1 nanfe snsdgnaneiu 4 snsrdriudunusiil 119
nandnadoliunnaeiy (939.42-1,027.23 nn./ls) egrelsfnunuin é”mwﬂqﬂmsﬂ (wirunselsewdnd1nsen 5 nn/ls,
veandntinsenviedodundniindissey 36x30 wu.) Suudliliinandniads (1,027.23 nn/l3) gsndinisugninesng
Ugnas lnenisugnaednsvgnasgauesnisnaast (minuudadnasen 20 nn./ls, Tsewdadnasen 12.5 nn./ls, neenudn
41198n588% 18x30 9u. UnAraunaisiniudss-aunaifliudnsinszes 18x30 w.)iﬁwawﬁma?{&m&wqm 939.02 nn./ls
(Table 2, 3) M3fAdfugUNLET 1 iugnanedasugne-Aoutnew (low-relative low densities) funlifslvinandngs
n318n51UanADUT19g9-g4 (relative high-high densities) mezé’ms’]ﬂqﬂﬁfﬂﬁﬂﬁ'ﬁz’fﬂﬁ’uﬁjﬂnumﬁ 1 ﬁmmmaﬂmﬁu
nade fuwdeiavun/aa uazdradusde/ssganidnnugngs wiidnsugnindunliuiidununyesy. s
Ugngsfina (Table 2) aoandaerusuiduuas Bhomchai and Thongoon (2017) fis1891uin F1awugiufiuguun viey
s3sumaniuazlsdiuesivinandniadogsaniiszortnd 40x40 wu. (982.27 nn./l5) sesasnfeszey 30x30 wul. (776.72
nn./l9) uazszezdndni 20x20 v, vinandniadssiian 630.28 nn./l3 uananidawuin Ufn3enseningdsnisugniugn,
Ugndenandnlifideddgvneada muneninudn 3Bn1sugnusaziSnevaussdednsivaniunistinandauuuiiediu nanifie
é’mﬁﬂgﬂﬁ’]ﬁLLmIﬁ'ﬂﬁwaNamqqﬂdﬂé’ﬁiwﬂqﬂqdiuv!ﬂﬁﬁﬂwsﬂgﬂ HanIsvaaeansliiuInrweaUgndaiuguyusil
1 s1e35ledsuiddasaunsamanzulewandnaz liuananeiy Si’faaﬂaﬁl,l,amiu Table 4 mmmsl%uwﬁwé’mmqﬂﬁ
wingaudmsunisugndriudunusii 1 udagdsla wu L.L.ugﬁﬂﬁ'lﬂﬁmﬁmﬁ’uﬁ:ﬁﬁmwmanmnﬂdﬂ‘vﬁawhf"fv 90% (92.5%)
wiea 5 nn/ls dwsunisugnlaeisnisninunszaensenislsewadadseniluwe duniseenmdadienionsinesiu
ndrdnen wugihbivesawandiien 8-10 wan/gn nieldrundt 3 du/mau veeansetndnsve 36x30 38 30x30 .
LwimﬂLmﬁmﬁ’uﬁ:ﬁﬁmuﬂ%’ﬁmmaaﬂ 80-85% u‘%aﬁm’hﬁmnﬁ'uLuﬁmﬁuﬁmwuﬁmﬁauLﬂ@%lﬁ‘z‘juﬁmmaaﬂﬁamm Wiilude
stugUnusnil 1 Aldlunimases 100 n¥udidiuiu 3,465 whn dafusdaiug 5 Alansufinnuen 92.5% sgldwdadasen
WINd 160,256 Wi Feazvliladudnmunuwdurinfunistndisses 20x20 @ 4 Fiu/vau
HBYBIITN1TURNUALINTIUANABAIINGTIITIN TTUIUTIV/ATY. WAZTIUIUNEA/39

"Tﬁmsﬂgﬂﬁwaﬁamm&maaqLLazai’wmumﬁﬂﬁy’wm/na pg13iltdAY (p<0.01) MITBFUNALAURATINLAE
mshesundsnildesiisasenaiade 30.46 uaz 29.91 9y, AIuEIRU 81NN N1slsEuazNSEEnWEAT %en B
5298188 28.12 28.75 waw 28.91 @y, auad1u nsiesundninusnainaziisieniniiniswinu nslseuaznisveen
wéadenudn Sl uiussaiemnn /s gendnene na1fe MIdherunisnldssLazmMsesunadiduansindndndl
Luﬁmﬁu’wm/mma?{aqm’h (p<0.01) M3wiu nslseuazmsngenudninenie fudanmunadowiniu 148.60 143.48
126.88 131.56 Wag 135.18 Wan/339 Aua1iu (Table 2) wagnuindsnsugnlufiveddgysediuausiymsa. nanfe n1s
Ugnenaiu 5 38 Trausunusil 1 §9uiune/msa. wAgliANA1aiUsENINN 290.36-319.90 $29/m5.41. (Table 2)

HAYBITNTIUgNRar U N3815enINITN15UgNAUSRT UG NAEAIMLEIITI TIUIUTIVATY. KAZTIUINEA/I9
wuin lufidedAny nande miﬂqﬂé’mwﬁw Aoudnes ABUY9gaEEnIIge T1augUnusil 1 IANe1I519TEning
29.03-29.45 %31, f1UITIVAS.L. TN 288.86-310.31 529/M5.4. UasHTUIULEATMLA/529 SEMINe 131.17-143.89
w8n/539 (Table 2) agslsAnamudn msrugnenfiunliudidusiyesa. s willdwiuwde/ss gandidnsign
g4 (Table 2) KaN1INAABIADAARDITUTIENIUYDS Bozorgi et al. (2011)
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Table 1 Mean squares of paddy yield and yield components of Pathum Thani 1 rice from 5 sowing methods with
4 seed rates/ spaces

Mean square

Sources of d.f. Panicle No. of No. of No. of filled No. of Percentag  Grain

variation length panicles/ spikelets grains/ unfilled e of filled yield
(cm) m? /panicle panicle grains/panicle grain (%) (kg/rai)

Sowing methods (a) 4 10.66** 1566.91™  935.28** 456.57™ 301.52%* 79.50™ 49919.28™

seed rates/ spaces (b) 3 0.56™ 1276.20™  412.58™ 200.60™ 69.56"™ 15.55™ 20232.27™

Sowing methods x 12 0.46™ 1410.35™ 132.56™ 116.05™ 22.65™ 11.60™ 17460.927

seed rates/ spaces

(axhb)

Error 38 1.03 1461.72 201.72 187.38 71.02 32.62 27196.94

CV. (%) - 3.47 12.67 10.35 13.20 25.22 7.55 16.79

, %, ** mean square were non-significant, significant at 0.05, and 0.01, respectively

HavaIIsNsUgnuazdnsUgndaduIuTINANNEA/539 F1T1IEU/59 wazlesiduddrufuaan

Sruaudniude/suaziediduidniiumdavestiugunusid 1 Aldannsugasieiu 5 38 wuin liusnsisdu
(98.43-114.38 Widin/339) way 71.16-77.44% aud1du (Table 2) wiisnsugniinadednuinuaniu/a egrefitadfy
(p<0.01) TnsmsinedundififuAnsintndisiuiumdndu/an (41.49 wée/59) ganindn 4 FBmsUgniiddnuiudn
du/saslaisnafiuszning 28.56-34.22 wide/534 (Table 2) lnensiidnunuwdndu/sne gandin1sugndn 4 38 dewaliniséne
Fundriifiudnsndndiliinandnliganinnisgnlaeisau q whnduunyasa. ﬁ]’]ﬂﬂﬁﬂ@jﬂﬁ?&l%%ﬁﬁLL“LJ’JIﬁiJQJﬂd”IﬂTﬁ
Ugnlneisau 4 Ao

HaveddnIUgnuazUise1senineisnisugniudnsugnlifideddgreduaudadiumds/ss Sunudndu/san

wazefidudtifumdn nanfe nsUgne Aeutres Aeudsgauazdnags Trfusunusii 1 fdnnuddude/
524 Tdunneneiy (99.87-108.52 wan/529) H51uauuandu/s79 (31.33-35.36 Wwan/529) waziilesiduddaiumdn (74.32-
76.72%) (Table 2) @@nAdosry Bhornchai and Thongoon (2017) 1841131 wawesszezUgnlififodrdgsesuiutn
Wiwdaeds/sn9 uazdunutnaueds/se vesdiiugiviinguun neusssumansuaglstiuess
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Table 2 Mean effected of sowing methods and plant densities (seed rates/hill-spaces) on yield and yield

components of Pathum Thani 1 rice

Grain Panicle No. of No. of No. of No. of Percentage
Treatments yield length panicles  spikelets/ filled unfilled  of filled
(kg/rai) (cm) /m? panicle grains/ grains/ grain (%)
panicle panicle

Sowing method (a)
Direct broadcasting 904.37 28.12b 304.87 126.88c¢ 98.43 28.56b 77.44
germinated seed (a;)
Direct drilling” germinated 942.66 28.75b 295.70 131.56¢ 101.21 30.18b 76.65
seed (a,)
Direct space-dropping’ 1,075.45 28.91b 290.36 135.18bc 102.53 32.61b 76.08
germinated seed (a;)
Transplanting’ bare-root 999.55 29.91a 297.65 148.60a 114.38 34.22b 77.04
seedling (a,)
'I'ransplanting3 seedling 987.02 30.46a 319.90 143.48ab 102.00 41.49a 71.16
with root holding soil
lump (as)
Plant density (seed rate/row-hill space) (b)
Low density’ (b,) 1,027.23 29.45 288.86 143.89 108.52 35.36 75.58
Relative low density2 (by) 989.83 29.32 301.88 137.49 102.29 35.17 74.32
Relative high Olehsi‘ty3 (bs) 970.76 29.03 310.31 136.01 104.17 31.78 76.72
High density4 (bg) 939.42 29.11 305.73 131.17 99.87 31.33 76.07
F-test (a) ns ** ns *x ns *x ns
F-test (b) ns ns ns ns ns ns ns
F-test (a*b) ns ns ns ns ns ns ns
CV. (%) 16.79 3.47 12.67 10.35 13.20 25.22 7.55

" hill x row of 36x30 cm in transplanting & dropping, 5.0 kg/rai of germinated seeds in broadcasting & drilling

Zhill x row of 30x30 cm in transplanting & dropping, 10.0 kg/rai of germinated seeds in broadcasting, 7.5 kg/rai of

germinated seeds in drilling

? hill x row space 24x30 cm in transplanting & dropping, 15.0 kg/rai of germinated seeds in broadcasting, 10.0 kg/rai

of germinated seeds in drilling

% hill x row space 18x30 cm in transplanting & dropping, 20.0 kg/rai of germinated seeds in broadcasting, 12.5 kg/rai

of germinated seeds in drilling
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Table 3 Mean yield of Pathum Thani 1 rice from 5 sowing methods with 4 densities (seed rates/ spaces)

Paddy yield (kg/rai)

Mean yield

Sowing methods (a) Population densities (seed rates/ row-hill spaces) each sowing
Low density Relative low Relative high High density = method (a)
(by) density (b,)  density (b,) (by) (kg/rai)
Direct broadcasting’ germinated 1,081.16 918.34 880.34 737.64 904.37
seed (a;)
Direct drilling” germinated seed (a,) 996.49 924.19 945.60 904.36 942.66
Direct space—dropping3 germinated 1,077.06 1,072.28 1,051.22 1,101.24 1,075.45
seed (as)
Transplanting3 bare-root seedling (a,) 934.77 982.45 1,032.16 1,048.80 999.55
'I'ransplan’ting3 seedling with root 1,046.67 1,051.86 944.49 905.05 987.02
holding soil lump (as)
Mean yield each density (b,) (kg/rai) 1,027.23 989.82 970.76 939.42 GM = 981.81
F-test (a) ns
F-test (b) ns
F-test (a*b) ns
CV. (%) 16.79

! seed rate of low, relative low, relative high, and high were 5.0, 10.0, 15.0, 20.0 kg/rai, respectively
2 seed rate of low, relative low, relative high, and high were 5.0, 7.5, 10.0, 12.5 kg/rai, respectively

% hill x row space of low, relative low, relative high, and high were 36x30, 30x30, 24x30, 18x30 cm, respectively / ns
was non-significant difference, and GM was grand mean
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Table 4 Effect of sowing methods and rates on number of panicles/m?, number of filled grains/panicle and paddy

yield of Pathum Thani 1 rice

Sowing methods (a), seed rates/ spaces (b) No. of No. of filled Paddy yield
panicles/m? grains/panicle (kg/rai)
Direct broadcasting germinated 5 kg/rai (by) 329.33 104.46 1,081.16
seed (a;)
10 kg/rai (by) 301.67 101.73 918.34
15 kg/rai (bs) 316.80 9291 880.34
20 kg/rai (bg) 271.67 94.64 737.64
Ave (a;) 304.87 98.43 904.37
Direct drilling germinated seed 5 kg/rai (by) 287.63 96.32 996.49
(ay)
7.5 kg/rai (by) 302.60 94.63 924.19
10 kg/rai (bs) 310.90 108.44 945.60
12.5 kg/rai (by) 281.67 105.47 904.36
Ave (a,) 295.70 101.21 942.66
Direct space-dropping 36x30 cm (by) 258.87 105.84 1,077.06
germinated seed (as)
30x30 cm (by) 296.60 103.35 1,072.28
24x30 cm (bs) 289.50 108.86 1,051.22
18x30 cm (by,) 316.33 92.08 1,101.24
Ave (as) 290.36 102.53 1,075.45
Transplanting bare-root 36x30 cm (by) 262.30 125.89 934.77
seedling (a,)
30x30 cm (by) 287.70 110.70 982.45
24x30 cm (bs) 316.13 110.54 1,032.16
18x30 cm (by,) 324.47 110.38 1,048.80
Ave (a) 297.65 114.38 999.55
Transplanting seedling with root  36x30 cm (b,) 306.17 110.09 1,046.67
holding a small soil lump (as)
30x30 cm (by) 320.70 101.05 1,051.86
24x30 cm (bs) 318.20 100.09 944.49
18x30 cm (by,) 334.53 96.78 905.05
Ave (as) 319.90 102.00 987.02
F-test (a) ns ns ns
F-test (b) ns ns ns
F-test a*b ns ns ns
C.V. (%) 12.67 13.20 16.79

ns was non-significant difference
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