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ABSTRACT

Plant spacing is perhaps the most importance aspects of successful Turmeric
(Curcuma longa Linn.) production in Thailand. However, little is known of the responses
of field-grown Turmeric to differences in plant spacing. So, the aim of this study to
investigate the effects of different nine spacing patterns on growth and yield of Turmeric.
Turmeric was planted by nine spacing patterns (20 x 20, 25 x 25, 30 x 30, 35 x 35,40 x 40,
45 x 45, 50 x 50, 60 x 60 centimeters, respectively) at the experimental field of Faculty of
Agricultural Technology , King Mongkut’s Institute of Technology Ladkrabang, during June
2003 to January 2004. The results were shown that different plant spacing was great
effected on growth and yield of Turmeric. Narrowest plant spacing (20 x 20 centimeters)
increased plant height, but decreased plant growth rate, stem number and total dry weight per
hill. However, Turmeric rhizome dry weight yield (kg per rai) of the 20 x 20 centimeter

spacing was the highest whereas the 60 x 60 centimeter spacing was the lowest.
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1. ANNGY

NanIInaaed

swuu'ﬂanﬂmuwmmnmqwuwami FuanNgs NAuAnAeiuNeaANNYIeY

mmsmmuimm’;’wmq 30 Ju naslgn M3 1) fieng 210 Fu unwuw‘laﬁwwﬂqn

Ll.ﬂ‘lJﬂE) 20 x 20 (FUAIAT wuwﬂ"nmmmmnwﬂmmnu 66.65 BUANAT  UAY lllﬂql‘li

& \
iuU““ljaﬂ‘Uil‘H‘lfu‘YIﬂN‘Uu ‘Ullu‘lmTl“llﬂ'l'\iJﬁ\‘iﬁﬂﬁ\iIﬂUﬁ']ﬂ“U 1]111!‘]51&‘/\1‘155“0 llf\ﬂﬂ'ls‘lﬁﬂﬂ

Ao 60 x 60 IFUANAT wuwwummmmﬁﬂmmn 41.20 mummmmmu "‘lfsiﬂ')'lll’dw‘l

‘lli]ﬂ’c‘l']ﬂﬂ‘l)l]ﬂ%ﬂllﬂ'lﬁﬂﬂﬁlﬂﬂﬂﬂ 38.19 L‘]Jﬂil“]fuﬂ ﬂJﬂuJiU‘UmU‘Uﬂuﬂ‘Uﬂ’J'WJﬁQ‘UEN‘UiJN‘BNﬂ

Td5z0v1gn 20 x 20 @UANAS

' v »
msaef 1 AIge (audnms) vowdludu  ieignTauldaz

ANY

zlgniiuanaanuieny

szuzlgn payiumdadgn ()

(IFUAINT ) 30 60 90 120 150 180 210
20 x 20 24.05 46.55 58.50 63.00 65.55 66.25 66.65
25 x 25 23.95 43.10 52.50 55.35 62.85 63.85 64.15
30x 30 23.10 41.45 46.65 49.00 59.25 59.85 60.30
35x35 22.30 37.30 45.95 46.10 55.85 56.55 57.25
40 x 40 22.00 29.50 39.50 40.40 42.65 43.15 43.75
45 x 45 21.75 29.25 38.00 39.60 41.65 42.15 42.75
50 x 50 21.70 29.20 35.35 39.40 41.45 41.95 42.35
55x 55 21.05 28.55 35.35 38.65 39.15 41.15 41.60
60 x 60 20.70 28.20 35.25 37.50 38.65 40.55 41.20

maA 22.29 34.79 43.23 45.44 49.67 50.61 51.11

LSD (0.05) ns 10.86 12.29 15.18 13.68 14.09 14.18

CV (%) 13.09 13.55 12.34 14.49 11.95 12.07 12.03

s = liiianuuandadulunieadd

P o /sd o
N5y 0.05 1WosiHuUa
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2. WINUNAUUTY

Qy o i 1 Y 1 oy o A 1 1 o
szuztlgnuesuiiuduiiuandiuiinademsazauimiindunds  daliduandiaiu
meadannaeymsiyay Tasnduiieng 30 Ju ndulgn (s 2) fery 210 u
vy 14 1
mazanhminduudaiduduiivgnlaldszonlgn 60 x 60 wuAmATIZiMIAZY
J w9 Y A = Vv o A q9 2 o 4
vimdnduudalaunnfiganiiiy 219 nSudenqu uazieldsvuzdgnuiuiuiuauag
oy o 9 9 Qy o a ﬂ o A” o gy ~ a A
dminduussvesviudussimanauiuddy  Tevvludunldssozlgniununga Ao
= Oy o { 1 o o 1 é J Gy o
20x 20 wuRmas sxihimindundalefiqawiiiu 095 niudenqu Fawud Timiindu
s d o 4 [ Qy o a 1 ~
wsanaangs 56.62 weddud ilenlSeudeususuviiviuildszenlgnvinnga fie

60 x 60 KFUAIAT

~ :’ v 9 9y [ Ay @ A g ~ 1 o A
a1seh 2 minduuts (asudenqu) vesuidudu ielgnlasldszuzgniuanasnuh

9IYAINY
szuzagn g iunaslgn (u)

(IFUANAT ) 30 60 90 120 150 180 210
20 x 20 0.12 0.21 0.39 0.47 0.60 0.79 0.95
25x 25 0.13 0.23 0.47 0.51 0.59 0.85 1.03
30 x 30 0.14 0.25 0.49 0.56 0.64 0.92 1.12
35x 35 0.18 0.35 0.52 0.57 0.67 1.29 1.55
40 x 40 0.19 0.43 0.63 0.80 0.91 1.50 1.93
45 x 45 0.19 0.40 0.65 0.81 1.03 1.54 1.97
50 x 50 0.20 0.41 0.69 0.80 1.08 1.59 2.05
55 55 0.21 0.42 0.70 0.79 1.14 1.59 2.04
60 x 60 0.23 0.45 0.71 0.80 1.15 1.70 2.19

A 0.17 0.35 0.58 0.68 0.86 1.31 1.65

LSD (0.05) ns 0.12 0.13 0.16 0.20 0.46 0.58

CV (%) 21.75 15.12 10.18 12.37 13.49 15.45 15.26

e 1 @ aad @ d d o
ns = 11!1]ﬂ']'lllLlﬁﬂﬂ']ﬂﬂﬂiﬂ‘ﬂ'l\’ﬁﬂﬂ'ﬂﬁ%ﬂu 0.05 l‘l.lf)i!."]f'l«lﬂ
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3. IR VNS

s~u~1lqnwuwwumﬂmmuuwammsﬁuauumuﬂ“luum HAuAnAAUN 1A 0a
‘wﬂ‘mqmqmsmmmﬂmm’iumw 30 uaz 60 1 vadlgn (a3adi 3) Tiely 210 Fu
wmwuuwwﬂaﬂiﬂuhi“uzﬂan 60 x 60 mmmumirvnm5ﬁ~ﬂuumuﬂ1mmqmn'nqﬂ
iy 8.56 NTUABNAN waziileldse ﬂqﬂmmum Smiinluutsuesuiiusussiimanas
fludey cm“lumsﬂqﬂwwulﬂuhiwuvﬂanmmu fi9 20 x 20 IHUAAT sefiimiinly
uafeufigaminfiy 4.15 niudenqu Fanuh fminlunisvosuiuduanasnnis 5152
wlosiFua maantmmuunuﬂuumuninmeawuu%uwﬁl‘vs Uwﬂﬁﬂﬂ%ﬁ’lﬁﬂ f19 60 x 60

FUALNAT

P :‘ o Y Dy, | :’x’ o A 4 P ' o A
a5 3 hvinloue (nfidengu) vosiiudu dielgnlavldszezilgnianmenun

9I4FNANY
szuzagn pgiundelgn ()

(uAmAT) = 30 60 90 120 150 180 210
20 x 20 0.22 0.51 0.56 0.82 0.98 3.03 4.15
25x25 0.27 0.56 0.64 0.94 W, - 3.41 4.74
30 x 30 0.30 0.55 0.57 091 1.1 3.60 4.72
35x35 0.29 0.61 0.79 1,17 1.43 4.69 6.75
40 x 40 0.26 0.71 1.03 1.58 1.99 6.98 7.84
45 x 45 0.28 0.67 0.97 1.53 1.95 6.85 8.06
50 x 50 0.25 0.71 1.00 1.57 1.89 6.64 8.31
55x 55 0.26 0.68 0.88 1.31 1.82 6.39 8.47
60 x 60 0.29 0.70 0.94 1.40 1.84 6.47 8.56

indu 0.27 0.63 0.82 1.25 1.57 534 6.84

LSD (0.05)  ms ns 0.25 0.33 0.29 0.90 1.09

CV (%) 1977 10.66 1331 11.67 8.20 14.49 14.50

1A 1 o aad o d 3 o
ns = vh.liJﬂ’J'llJLkﬂﬂﬂ’l‘lﬂucluﬂ'lﬂ’dﬂﬂ'ﬂizﬂll 0.05 1Wosiua
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4. Wunly

9 ' 9 '
zzilgnuiiuduiiuandniumadetuily (udues’) fifuanaeiuneana
' ' ] 14 '
yngremsnigAn Tasnduiiony 30 Ju ndalgn(msnii4) fiony 210 Funpuiiugun
b4 ' '
dgnlavldszoy 60 x 60 iwufmmseziinuilumniiqainy 40.16 [FUANAT TOI0INIAD
9y '
yiludufildszozlgn 55x 55, 50x 50,  45x 45, 40 x 40, 35 x 35, 30 x 30 UAT 25 x 25
= o o A g } N o

uRmasadRy Feainunlumiiy 38.95, 37.92, 36.93,35.80, 33.08, 25.41 uaz 23.70

a 2 o w ) 2ol ey ~ A a ad 4
auRaT gy daueiuduiildszuzlgnuauiige fie 20 x 20 wuAmas wliudily
9 a " W a 2 A'I = v @ ny % =i 9 1 :‘ A
VouNganiiv 22.96 IBUAINAS waziilenlSvusuiuduiuduinldszuzalgnnga fe

a ad 4 < ¢d o
60 x 60 IBUAINAT ﬂzuwuﬂiﬂaﬂa\ﬂﬂ'\ﬂﬂﬁ 42.83 n.lf]ﬂ“lfuﬁ

& & 4 - 2 L oA y 4 owo
asei 4 AuRly Caumwas®) - eswiiudy diedgnlasldszogilgniiuanaenuneny

AN
szuzagn oI iunaalgn ()

(ITUAAT ) 30 60 90 120 150 180 210
20 x 20 6.54 11.92 13.47 15.10 18.24 21.23 22.96
25x 25 6.78 14.63 16.53 17.32 19.80 22.25 23.70
30 x 30 7.12 16.34 18.58 19.86 22.67 2541 25.41
35x35 7.70 16.51 18.79 20.37 24.90 28.11 33.08
40 x 40 7.23 19.03 21.85 24.03 26.85 30.91 35.80
45 x 45 7.83 20.30 23.30 24.92 30.14 31.38 36.93
50 x 50 7.18 20.79 23.89 26.33 31.43 32.42 37.92
55x 55 7.76 20.34 23.37 27.13 32.36 32.55 38.95
60 x 60 7.78 20.98 24.13 27.52 32.94 36.57 40.16

miu 7.32 17.87 20.43 22.51 26.59 28.99 32.77

LSD (0.05) ns 5.54 6.34 6.17 5.61 6.26 8.39

CV (%) 13.47 13.45 13.47 11.89 9.15 9.37 11.10

o " w aad o s d o
ns = vliJlJﬂ’J’llJLLﬂﬂﬂ'Nﬂuiu'ﬂ’NﬁﬂWﬂiZﬂU 0.05 uJammm
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5. WIHUNIINURS

swuwaJaﬂm‘iyui?uﬁumdNﬁuﬁnaﬁiaﬂﬁﬁ“ﬁm‘i’mﬁnsmuﬁ'a HAWANARAUNG
fmWnn‘maa1qmimtymuiﬂunnuwmq 30 ua 60 Tu wdalgn (M3 5) 'nmq 210 U
wuhwiuduiignlavldszos Ugnvisiiga fle 60 x 60 msumnmfnwumsﬁmumnunﬂn
wiannfigasiiy 139 niudevnqy ua~ma°lass~uwﬂan‘uawuuwwuﬂum Yimifnsan
iawesviuuiimanauiiudidy Tavaiuduiildszezdgniiuaude 20 x 20 wuAnAs 1
Sihminsnudaiesfigaiiy 093  nSudenqy St Shimfasinudsannsnnds

- ¢ A =1 =3 o Qy v A 9 1 a A a
33.00 Wosdud iWenlSvumvuduviiudunldszuzalgnvinanga Ao 60 x 60 L¥UALIAT

~ :I o 9 o 1 n’ o A 9 ~ 1
319N 5 HIMINIIANNY (NIUABNAY ) VDIUNUTY iiegnlavldszuzalgniiuanms

fufiorgaaniu
seuzlgn a1y Tunaalgn ()

(vudAAs) 30 60 90 120 150 180 210
20 x 20 0.08 0.11 0.22 0.49 0.58 0.83 0.93
25 x 25 0.09 0.12 0.22 0.52 0.62 0.85 0.95
30 x 30 0.09 0.12 0.23 0.56 0.67 0.86 0.97
35 x 35 0.10 0.13 0.25 0.61 0.72 0.90 1.02
40 x 40 0.14 0.24 0.48 0.96 1.12 1.19 1.33
45 x 45 0.15 0.25 0.55 0.99 1.14 1.17 1.35
50 x 50 0.14 0.23 0.46 0.97 1.16 1.21 1.38
55 x 55 0.13 0.24 0.45 0.99 1.17 121 1.38
60 x 60 0.13 0.23 0.47 1.08 1.18 1.23 1.39

iy 0.12 0.19 0.37 0.79 0.93 0.76 1.19

LSD (0.05)  ms ns 0.14 0.39 0.45 0.39 0.31

CV (%) 24.59 31.94 16.80 21.64 21.29 21.64 111535

(=) d

s = lfianuuanaedulunisanan fisedy 0.05 1osFua
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6. MMM NIeEn

v 1 vy
szozilgnuiinduiiuandeiuiimademsazminiminmisesan  dAwane1aiy
aa 1 a a ~ a o ' Ay o A 9
nsadanneymssyAuTa (e 6) fieny 210 Tunuhwiudunlgnlavlaszey
v ] v v
Ugniiunuiige fie 20 x 20 wuAwas sxiiiminmsesaadosiganiiy 19.05 niuse
A qy da PO N SR Y g a2 2 o v
vy uaziielfszozdgnifivinanhamuiu dminmisesaanssiisununiuannd iy
a” o 9 A ~ A a ~ :‘ Y vy
yiiudunlgnlavldszozigninvienga Ao 60 x 60 WUAWAT ILITIMUNMNTBIAANN
= 1w o ' A A ' Ay v A 9 = A
figaniify 3858  niwdenqu  deilAnnnniwdudunldszezlgniiuay e 20 x 20

a 2 s 3
LEUNNAT WINDY 50.62 Woesiua

v 14 b4 {] )
msd 6 dmifnimdiseeana (nfuaonqu) vesviiudu iiedgnlasldszezilgnn

uanA9f UMDY

seuzlgn pwdunasgn (u)

(1BUANAT ) 60 90 120 150 180 210
20 x 20 0.97 1.09 2.45 5.53 8.56 19.05
25%25 0.99 1.12 2.52 5,69 8.82 19.61
30 x 30 0.99 1.12 2.53 5.71 8.86 19.76
35x35 1.22 1.38 3.12 7.05 10.95 24.43
40 x 40 1.68 1.89 4.27 9.66 14.99 33.30
45x 45 £71 1.92 4.35 9.84 15.28 34.53
50 x 50 1.91 2.03 4.59 10.38 16.12 35.84
55x 55 1.89 2,03 4.58 10.36 16.08 35.70
60 x 60 2.04 2.29 5.10 11.36 17.36 38.58

mAu 1.49 1.65 372 8.40 13.00 29.00

LSD (0.05) 0.59 0.65 1.48 3.35 5.21 11.06

CV (%) 17.31 19.20 21.27 17.34 19.36 15.36
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7. WK NY

D" o ‘:’ o 1 ﬂ. 3 0’/’ 1 o
msazauthmiinmiseaiwesuluduiinuivuinniulaoaaon Aubely 60
' v v '
ndsgn sunseisviiuduiieng 210 Tu dauszuzdgnuiuduiuandaiuiinademsdseay
v ' '
vhminmiseds Sawandndunadanndsegmsniaaula (mnn 7)  fioy
o oA a" o 9 P A a a :‘ o 9y
210 Yunuiuiiedgnuiugulasldszuzalgniuny An 20 x 20 wUAWAT AWMU
Yy 9y 4 Y o 1 A 99 aa ) S W
soaurariouiigamiiiy 544 niudenqu uazilelyszezlgnilvuan NIy Wmun
v yd a2 & 0w 2 o day 4 4 a
mihseaiafsginuiumniumudy  vilutunldszezigniivingiga A 60 x 60
v
vy

a A o o d‘ ' W o N é ISP ' lhy o {
I UALNAT ‘aznmwuﬂmaﬁmuﬁ’qmnwqmmfm 11.20 NINABHQN ‘ﬁ\iﬁﬂ'liﬂﬂﬂ'ﬂ‘llllﬂ‘ﬁﬂﬁ

4s2uz1qn 20 x 20 wuAnAs Wnds 51.43-nlesifud

a :‘ Y] vy 9y o 1 Qy Y A 9) =1
asedt 7 hminmsesuds (piudevqy) vesviiudu dedqnlavldszezilgni

UANAIAUND1YA1IY

suzilgn o iunanlgn ()

(1FUANAT ) 60 90 120 150 180 210
20 x 20 0.19 0.21 0.48 1.08 2.45 5.44
25x 25 0.20 0.22 0.49 1.7 2.52 5.60
30 x 30 0.20 0.22 0.50 LN 2,53 5.65
35x35 0.24 0.27 0.61 1.38 3.13 6.98
40 x 40 033 0.37 0.84 1.89 428 9.51
45 x 45 0.34 0.38 0.55 1.93 437 9.78
50 x 50 0.38 0.40 0.90 2.04 4.61 10.24
55x 55 0.37 0.40 0.90 2.03 4.59 10.20
60 x 60 0.40 0.45 1.00 5,93 4.96 11.20

mau 0.29 0.32 0.73 1.65 3.71 8.28

LSD (0.05) 0.11 0.12 0.28 0.65 1.48 331

CV (%) 17.36 18.03 20.15 19.35 17.38 18.35
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£ 4 ' v
szozgnuiiuduiinandeiuiinasremsasaunhminmiivewds  Iawandreiu

naadanngeeymMsesAnTn (a13197 8) fieng 210 Junuiuileldszezlgniuauiiga

f9 20 x 20 uRWAT inandamisosianfigaminy 217.80 Alanfudels daums

2 o 4 4 &
Ugnuiiuduide1dszuzdgniin ety

WaRaA IS0 IEiA1anaIRaBALANA1INY

a 9 Y A ; d' 9 9 a 1w a a0
WﬁNﬁﬂmxﬂi0&&1”0”ﬂ1ﬂ1ﬂﬂ1ﬂ81%530$ﬂQﬂﬂ’JNVIf[ﬂm']ﬂ‘U 60 x 60 BUAIIAT Taodin

" W a v 1 v & 1 < L4 4 @ : Y 4
Wiy 4849 Alansudels Feiimranasuinds 77.47 Wesisud WwenSouivufuviugun

1¥5zuzalgniiunuiga Ao 20 x 20 EUALAT

] 14 v ' ]
asei 8 minmdrsesudts (Alanfusels) vesviudu lelgnlasldszezlgan

uANAIIAUNBIYASAIYU

zuzlgn pyiuvaslgn (W)

(IFUANAST ) 60 90 120 150 180 210
20 x 20 7.60 8.60 19.20 43.40 97.80 217.80
25x25 4.99 5.63 12.03 28.67 64.51 143.49
30 x 30 3.47 3.91 8.89 19.91 45.07 100.44
35x35 3.13 3.59 7.97 18.02 40.88 91.17
40 x 40 3.30 3.70 8.40 18.90 42.80 95.10
45 x 45 2.69 3.00 6.72 15.25 34.52 77.26
50 x 50 2.40 2.53 5.76 13.02 29.47 65.54
55x 55 1.96 2,09 476 10.76 24.30 53.95
60 x 60 1.76 1.98 4.40 9.81 21.82 48.49

mi 3.48 3.89 8.68 19.75 44.58 99.25

LSD (0.05) 2.03 227 4.60 11.61 26.17 58.41

CV (%) 25.22 25.02 22.83 26.30 27.29 25.32
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o a a Y
9. avmmsmstymﬂmmtmnaa

5zuzﬂgnﬂf:u‘§uﬁttﬂnd1aﬁuﬁwmia5m1mm§a;;ﬁu1mmm3’15m HAMANANNY
'vmaﬁﬁnmhaa1qmsm?tytﬁnimum"s’uﬁ&hamq 60— 90 1Az 120 — 150 Ju (M3 9)
é”ﬂﬂmm?mutaﬂmmmﬁ'ﬁawﬁyu%'uﬁﬁnﬁm{u sﬁamqmnﬁuﬁahamq 180 - 210 W
wuiwﬁwﬁuﬁﬂqnimi%’szUzﬂgﬂ 45 x 45 uAwasIEiisaIMInSyiAvlaveuniise
wnfigamiiiy 0.1668 Alansusielidetu speaufeviuTui 195zuzalgn 50 x 50, 55 x 55,
60 x 60, 35 x 35, 40 x 40, 30 x 30, 25 x 25 LAY 20 x 20 IWUAWATAWAIAY Faiigns1ns
i Taveaumdrseaniiy 0.1549, 0.1541, 0.1514, 0.1438, 0.1058, 0.0855, 0.0848 waw

0.0825 nlansusolsdeiu muawu

d' o = a 9 = o 1 bl @ n’ o 4'{
a3uh 9 sasimsnsyduTaveandizes (Rlansusdelidodiu) voeviiuiu ieilgnlay

Tdszuzalgniunanaaiunioiyaieny

szuzlgn 219 (M)

(BUAAT) 60 - 90 90- 120 120 - 150 150 - 180 180 - 210
20 x 20 0.0007 0.0073 0.0166 0.0374 0.0825
25 % 25 0.0007 0.0076 0.0172 0.0385 0.0848
30 x 30 0.0007 0.0077 0.0170 0.0389 0.0855
35 x 35 0.0011 0.0129 0.0290 0.0653 0.1438
40 x 40 0.0010 0.0192 0.0212 0.0481 0.1058
45 x 45 0.0013 0.0151 0.0338 0.0750 0.1668
50 x 50 0.0005 0.0139 0.0277 0.0707 0.1549
55 x 55 0.0007 0.0139 0.0312 0.0536 0.1541
60 x 60 0.0012 0.0192 0.0294 0.0669 0.1514

i 0.0008 0.0084 0.0248 0.0549 0.1255

LSD (0.05) ns 4.45 ns 2.38 2.49

CV (%) 28.43 17.36 21.22 18.81 18.95

i @

14 1 [y aad [T 4
ns = "lnummtmnmmu"lummnmmzﬂu 0.05 L‘llﬂil"lfuﬁl
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10. MIHIDUHITIN

£ 4 [ v
seozlgnuiiuduiiuandasuiinadensazaniminudssay IAwandieiume
' ' v vy
adannaegmssydyTaonuiiong 30 Fu (aei 10) Aieng 210 Fumunviludy
d' 9 1 d' A a = :‘ o 9 :i 1w
nldfszvzalgnvireiigqa fle 60 x 60 wuAmAT iMIazaUTIMINIMITINNANGAIMINY
@w 4 : o :‘ o Qy v o 1
1790 niudevqu uaziiloszovilgnuesiiuduuavas dmiinudesuvosviiuduneziin
v vy ] v v v
andas viluduiildszeslgniuauiiqa fe 20 x 20 wudmes TAnihminudes iy
o 2 ad o oy = /a2 a4 o oo
029 niudevqy  Feitimiinudesauanannnis  48.10 iedidualen/Soufisuiuny

v o 9

9y '
dminudesmvesviiudunldszezilgn 60x 60 irudmAs

v o o

= o @ 1 ‘: o a!.l 9 a 1
asei 10 dmrnuesan (nfudenqy) veviiudu Weilgnlavldszuzigniuanaie

Suiiengaafiu
sruzlgn pigiundelgn (W)

(IFUAIAT ) 30 60 90 120 150 180 210
20 x 20 0.42 1.02 1.85 2.99 3.39 2,78 9.29
25x25 0.48 1.10 1.54 2.46 3.45 6.18 9.83
30 x 30 0.53 1.11 1.50 2.54 3.54 6.26 9.92
35x 35 0.57 1.21 2.02 3.28 4.21 7.32 12.02
40 x 40 0.59 1.71 2.52 4.22 5.96 10.64 13.32
45 x 45 0.62 1.72 2.63 437 6.39 11.11 15.97
50 x 50 0.59 1.72 2.54 4.27 6.13 10.64 16.82
55 x 55 0.60 1.70 2.42 3.94 6.16 10.59 17.18
60 x 60 0.65 1.71 2.50 4.02 6.02 10.45 17.90

miu 0.56 1.44 2.17 3.56 5.02 8.77 13.58

LSD (0.05) ns 0.31 0.54 0.82 1.19 1.92 2.92

CV (%) 15.06 21.35 19.94 17.09 10.34 16.49 19.91

(P=% 1 [ aaa‘ @ Jd a 4
ns = luianuuanaisnulunmeatanseau 0.05 wWosiyua
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> a a A" o
11. ammnmq;muimewuuw

Qy o A 9 = 1 v A 1w a a a
5zthqnwwuwﬂqﬂiﬂu"laﬁxuzﬂgnwummaﬂuuwamaamﬂmimt\gmuiﬁ il
AruaAnaRfusaaannegmsniyiiu Tasniuigaeey 60 - 90 uaz 90 - 120 U
o ~ a1 o [ ' Ay o aq Y
wialgn (M9ei 11) Nyaeery 180 - 210 Sundalganud vilugunldszonlgouay
fiqa fiv 20 x 20 UAMAT feamansyAyTaneddudiga vy 0.097 Alaniusiels
2
ADIU uawuuu*xsuw‘lm°v~ﬂanwmamummu acmmimmmu‘lmawnwunummn
2

WINUY ﬂmwmmsmmnimmwuwu fiamnniigasiiy 0205 Alaniudelidedu il

ﬂgﬂiﬂuhszuzﬂgﬂwmmqﬂmmu 60 x 60 LHUAIAT

H v [
a9 11 sasamswsaidule landuselinedn) vosvunwsu idiollgnlaeldszoe

UgniuanaiafunioIgaeny

szuzilgn o dunaslgn ()

(1FUAINT ) 30 - 60 60 -90 90 - 120 120 - 150 150 - 180 180 -210

20x 20 0.017 0.023 0.031 0.011 0.066 0.097
25 x28 0.017 0.012 0.025 0.027 0.075 0.100
30x30 0.016 0.019 0.029 0.027 0.075 0.100
35x 3 0.018 0.022 0.035 0.025 0.086 0.129
40 x 40 0.027 0.028 0.047 0.048 0.129 0.184
45 x 45 0.030 0.030 0.048 0.056 0.130 0.189
50x 50 0.031 0.032 0.047 0.051 0.124 0.170
55135 0.027 0.030 0.042 0.061 0.122 0.181
60 x 60 0.029 0.030 0.042 0.055 0.122 0.205
m?;u 0.024 0.025 0.038 0.040 0.103 0.151
LSD (0.05) ns ns ns 0.02 0.03 0.39
CV (%) 17.78 29.96 22.49 23.90 14.01 15.46

(4

=) 1 @ aad o Jd <
ns = ‘thlﬂ'ﬂﬂuﬁlﬂﬂnﬂﬂiﬂﬂ'l\iﬂﬂﬁﬂi%ﬂu 0.05 wosua
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12. AYUNUINEIVIUTY
VA 9) : o A 1 @ v ad a n” @
Ha9INNINARBINDI N 19T ozlgnuiliuFunuanaIeny  AFUINUNYIVBIVIUIY
Lifanuuandsiuneadaynasegmaniy@ula  ( mei 12) ey 210 Tull
9 n: v Aq Y a Awv ad P a
unTtdiudunldszezign 45 x 45 uaz 50 x 50 IFUAIATITUABUINVINGNINNTA
1w A ﬂy o Q9 L a1 oo ad -
WAL 0.61 sodaeNAevIuTUNIIzeslgn 20 x 20 LAY 55 x 55 BAUMABUNUING?
14 '
wfy 0.59 wazviludunldszezign 35 x 35, 25 x 25, 40 x 40, 30 x 30 uAz 60 x 60

a o w e " v o adg 4 : Y 1w
W UALNATATINAIADY ‘BQﬁﬂTﬂ‘U'\«llﬂﬂlﬁUT\lfNﬂllJu‘]fuwnﬂ'U 0.58, 0.57, 0.57, 0.55 uag 0.53

MUAINY

~ v ad o Qy o Q” o A 9 ~ ' o 1 1Y
MIi 12 srtiuinerviuTuveiiusuiielgnlasl¥szesdgniuanaanuneigaeny

seuzilgn pgiunaalgn ()

(ITUANNT ) 60 90 120 150 180 210
20 x 20 0.19 0.20 0.16 0.32 0.42 0.59
25 x 25 0.18 0.17 0.20 0.32 0.40 0.57
30 x 30 0.17 0.19 0.19 0.31 0.39 0.55
35x35 0.20 0.17 0.19 0.33 0.43 0.58
40 x 40 0.20 0.18 0.20 0.33 0.41 0.57
45 x 45 0.23 0.20 0.23 0.35 0.45 0.61
50 x 50 0.22 0.25 0.21 0.33 0.43 0.61
55x 55 0.22 0.19 0.23 0.33 0.43 0.59
60 x 60 0.19 0.21 0.22 0.31 0.41 0.53

mAu 0.20 0.20 0.20 0.33 0.42 0.58

LSD (0.05) ns ns ns ns ns ns

CV (%) 18.89 20.03 18.82 15.20 14.50 12.26

=1 ' Y aad ) J L4
ns = luSanuuanasdulumeadanszau 0.05 Wesidua



31

13. SaudIuAergN

vy ' v
nasnmsnaaed laoldszozlgnuiiuduiiuanaiany wuhwiuFulsaudidy

1 ' b 4
sovgqu lifanuuandeiuninada (msai 13) 39014 90 - 120 3u TEBRIIGIL ATy
4 4 w A o d &
pwuINAU o1y 150- 210 Tu wudwiluduildszuzgniuay fin 20 x 20,25 x 25,30 x 30
a Ao o 9 1 9 P o 9 a 1w A 9
uaz 35x 35 wuAmAs wzddnauddudenquiissiga lasiiiuauaunmmnu fe 1 au
N o w 1 ¥ Ag ] J t: v Ao a‘
sonqu awddy udileldzuzalgnniuiu Snududenquuesviiudulinoumang
1 2 o oao v 4 A A o v 4 vy 4 a
3u aiusuiisaudunnigadiedgnuiudulaslyszezlgniinnenga Ao 60 x 60

= é o 1 1 o i o
uALAs Fedsududenquniiy 2,50 Au awdAy

= o o Y 1 Yy L oA v A
M3af 13 Smnuddudenqu (Ausevgy) vesviludu elgnlaeldszunlgni

HANANAUNDIYAIINY

seuzilgn o Iunalgn ()

(1FUANAT ) 90 120 150 180 210
20 x 20 1.00 1.00 1.00 1.00 1.00
25 x 25 1.00 1.00 1.00 1.00 1.00
30 x 30 1.00 1.00 1.00 1.00 1.00
35x 35 1.00 1.00 1.00 1.00 1.00
40 x 40 1.50 1.50 2.00 2.00 2.00
45 x 45 1.50 1.50 2.00 2.00 2.00
50 x 50 1.50 2.00 2.00 2.00 2.00
55x 55 1.50 1.50 1.50 2.00 2.00
60 x 60 1.50 2.00 2.00 2.00 2.50

mie 1.28 1.38 1.72 1.56 1.61

LSD (0.05) ns ns 0.54 127 0.71

CV (%) 43.26 40.79 15.71 34.30 18.70

(=1 1 o and‘ [ Jdd L4
s = lufianuuanaietulumsatanszay 0.05 wlesiaua
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14. UIUIRINNDTHQN

9 2 o 4 1 @ Vo oad 4 2 o
11nnsnaaedlavldszozalgnuiudunuanA1enuy NUNABUNUINGIVOIVLUFY
nngrsegmsiniyiAn Talifianuuandiesiuneadd (3190 12) onduingaeery 180
' v ' ]
oz 210 4 fivaeeny 210 Suwnviuduiildssenlgniuaufe 20x 20 uaz 25x 25
udwes  sziinnumhdenguidesiiqa Tasfisnumiuiiiufie s miwenqu
o w VA 9y a9 J o Y Ay @ Ao a 3
awdey uaiileldrzozgnindelu T1UIUNNABNQUUBIVHUFUNVIUIUINUNINYY
14 ' [ v ' '
siuuiisnaumronau innfigaiiolgnuiuduTasldssuslgniinirniiga fio 60 x 60

= é [ 1 d‘ I o o w
wudas deiiinnumhaenquunniiganiiiy 16.00 i mudAy

A o Y A" w A 9 =1 1 [ a 1 o
a5 14 Swumdenquussviiudu  Weilgnlavlyszezilgnhuanainuneiyganeny

vuzilgn pgduvasgn (Tu)

(1FUANINT ) 60 90 120 150 180 210
20 x 20 2.50 3.50 3.50 4.00 4.50 8.00
25x 25 2.50 3.50 4.00 4.50 4.50 8.00
30 x 30 3.00 4.50 5.00 5.50 6.50 8.50
35x 35 3.50 4.50 5.00 5.50 6.50 9.00
40 x 40 3.50 4.50 5.50 6.50 8.00 10.00
45 x 45 4.00 5.50 6.50 8.00 10.00 14.50
50 x 50 3.50 5.00 6.50 7.50 9.00 14.70
55x 55 3.50 5.00 6.00 6.50 9.00 15.00
60 x 60 3.50 4.50 5.00 6.50 7.00 16.00

miu 3.28 4.50 5.22 6.06 122 11.52

LSD (0.05) ns ns ns ns 4.73 5.07

CV (%) 42.38 30.42 41.97 41.05 28.37 21.05

1 ' @ aad @ Ca- 4
os = Nifianuuanarssuluneadanszay 0.05 nlesirua
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