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Optimum water regime and. irrigation interval on.increasing

two local lemon grass/cultivaryields
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Title :Optimum water regime and irrigation interval on increasing
two local lemon grass cultivar yields

Author :Miss. Warapormn Kankent
:Miss. Amaree Subanakorn

Major :Agronomy

Department  :Plant production technology_

Faculity :Agricultural technology
Advisor :Assoc. Prof.Dr. Somyot_Detpiratmongko!
ABSTRACT

The objectives of this-study werg to determine-optimum-water regime and
irrigation interval on increasing two-local lemon grass cultivaryiglds. The experiment
was conducted’ under a  figld  condition at. Faculity of Agricultural Technology,
KMITL during December 14, 2000 to June 24, 2001. Split — split —pilot in-a randomized
complete block design with. three replications was employed.. Two lemon grass
cultivars, Ta - kai — gua (Cymbopogor Cilratus) and" Ta = kai — haum (Cymbopogon
nardus), were considered.as, main = plot..  Three “irrigation intervals (i.e..3 ,7~and 15
days) were considered as sub = plotiand-three different water amounts (i.e..20,30 and
40 mm. of water equivalent to rainfall) were considered as sub — sub plot . The result
were found that there\were no relationship. @among lemon grass-cultivars, irrigation
interval and amounts. Planttheight, €rop growth rate @and root dry ‘weight of Ta — kai —
haum were greater than Ta — kai —~gua-but leaf dry weight;"leaf-area index and stem
number per hill of Ta — kai — haum were lesser than Ta — kai — gua. Total dry weight,
stem dry weight and water use efficiency of two lemon grass cultivars were not
significantly different. For lemon grass under different water regimes and irrigation
intervals, lemon grass grown under the highest water regime (40 mm.)and irrigation
interval (3 days) gave the highest plant height, leaf area index, leaf, stem, root and total
dry weight, stem number per hill and crop growth rate. However, water use efficiency of
lemon grass increased in lower water regimes and in the less frequent irrigation

interval.
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1. A4 (Introduction)
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2. m99]1anans (Review Literature)
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3. guUnsnluazABN19 ( Meterial and Methods)
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o d’ < <t a It

MNmaaasiulamnaasesniaitimatulatinisuanng anzmnalulstinisiness
anntuwmalulagnszaanin&udAmuninsaian sy nEmwumuAg sleagffuin 13

- o < . y . ¥

8961 44 Alawflauszi&uuoai 100 8971 34 AUARTLaNWWAN AT INEIAINIZALILN
NzLA 2 Wes AulFnussvasesituaugauenan (Bangkok series) Liafu (Texture) &
o - =l &4 = af & & o ,'Jl = = '0’ '
Anwnuzithuiviniisavzefumiitadunaeidmadairaruinialuiiaass@inmaun

ViauaaLum Auiiness et ll® pH. Ussinnd 7.4 -7.8

3.2  uNunaaAas (Experimental Plan)
TWRNUNNTNA A AL LU L Split-split-plot in randomized complete block design aq
S1unu 3 91 Alsvnaudag
Main plot sz riguias e lnsmadiniiites 2 wuf THn
1. mxla¥ne. (Cymbopogon  citratus)
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3.4 mseTanulas n1slgn wazn19guasnEn ( Land preparation and management )
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dayannsaadnlunimaaes it -AaadgeEaIRIsW-wmnsiuke dminluude v
o t 74 ° & 1 o d-g N o = = o o v
wingnuks Swsudusiavgy Feiunly Shsnasipidioin asadalenslaiiany
30,60,90,120,150 uaz 180 fuuasgn Inaguinmyla¥lunsiacudastasinuon 1 vax v
y
unzlaFianaundaanugeasssiiluusasfivainipuguauianlameeanudetainnmm
1 A ] ° b % o % o Y & o VL A Py
“Aede saniaslafinuendaaesssiu 1o usssn eananfuudeani leungoumnil

L LY . 44 ¥
80 AeA AR ITWNAT 48 FaTue vFRauNIytNMInAIRNa LN ks



o o dé{l | 1 o ° L VR 74 P 9{ o & ¢ &
madasdaiinunlu fewnasti i iddeuiewnsnuinluuks i lusesmslaiuam
Al Ineldirseedniuiluge Leaf area meter §u LI - 3100 WAmVLUszinAanigaiing

o o Y o X de 4dnyp - L
HTINIA Mm"aﬁﬂuummwuw‘lumyl,mmmmm‘ﬁuwuw‘lum@m

2
o

Frinunly ( Leafareaindex) =  WuwAlU ( Leafarea)

v T
ﬁuﬁﬂ@ﬂ ( Ground area )

A aa3tUALTR ( Crop growth rate ) AMWAMLAINERMT ATl
CGR = 1 x (W W,)
GA (T,Ty)

GA = WulgnuawzlA% (Ground-area )
¥ Y & @ o
w, = shwinudiaiamunaaesla¥ssesianf T,

VIR R v R
W2 = UYUN LLM\?WQVNWIJ@QW:VLﬂ?Tz?J:LQ@'W] T2

M » oo PC e
T, = szgzinanlun s IRyamNaAA [ 1
2 <aze

T, = 728219 WNA TR N IAIINNA ATIN 2



4. NAaN1sAAaaY ( Result )
4.1 AN (height)

P

mmmwmmmumﬂwmmﬁm 2 #uf (An1eit 1) & ‘ﬁqumnwmﬂmﬂmumﬂ
Wsann ltasusnaesnisiadyiuls 7 VI@’]EJ 30 Tu wmﬁmwmwmmﬂmm 2 Wug laif
ANUANANAWIUNNADH Usin ”qmnﬁumam:“lmmmqmnmum:”meauumm@qmn
namzlaFnausnsinaiuluneaiBynaesangnisissniiuls 1a1g 180 Ju melafvanuas
mzlp¥nadanugavini 41.73 Uaz 27.24 L1URLNAT ANNATSL
v A vye & A o < S =l o ¥ < e
melafilla lsuinnssdunaaiuansrei WEERAugeuesBuRR L uANsiNaT
Tnadidvndosnissgiule s lafaliFuiamn 3 Su IATmgaIn7ge 5998981
Aa arlafn TN 7 was 15 Ju AINEIPL
melaFiile Uil Brniusnpwie nushilanug e esddiuean unneiaiilu
aa 1 o o ra; [ yd' $ar %’ d' o a e =
sy ndanggadniaasy Bl a1t 180 duns i SFUTRszsy 40 Dedlums &
x| Vo a = gAY gol 6 il o
ANNGININAGALYIN AL 37.274mUR im s 38981 Ren 2 a3 S uiana Ay 30 wag 20

Daflums B9ANNEIVINIL 34.20 UAT 31.98 1TURWNAT FNAIAL

4.2 winFuu (Stem dryweight)

-

’01 o W £ 24 & ar A ' 9 ar W =l ’Ol o~ v
shuinsauiaaesmelag 2 wWis (119987 2) wueelaiennus s e dinumingy

3

47 1 1 o aa 1 o A
s Ao uumAnsaNiuilmeanAYN TN g ENNAaR 3T AL A
512 1A 57 1A F U R IUIS AU AN AT LANFIATE WL OR AN AR 19T L1

ATFYNT9RENIR T AL Tmﬂmv’lmwimumwn 3 qumumuunmmmqmnwm IONAN

03
=
A

AR m“lmm“lmummn 7 UA% 155U MANRNGL

m AU I BT LA s WS RISk An e lunnaa s
nntaagmsasyius Inems a3 ldFuunTulunnunn (40 Jafwms) nela¥aziinis

Azt INFULIgegn savasnAans lainlFuun TulFunnuunans (30 Hedwms)

1
=

doumzlain 1A lwilFunndasige (20 Aadimns) pzlafluwinsuuieieangn

v
4.3 vhwinluuss (Leaf dry weight)
wntinluufresns e’ 2 Wig (mn3eh 3) wodwzladuenriunslafnelinsazausiiuin
Tuwkelifianauansinriulimnatiftutowsnaeaninasudols uwiidensla3ianguin

X J o & o . 3 ~ 9 o % : v
WU BE 120 940N 180 71 .WU’J’]W:iﬂ?‘M@NNH']ﬁUﬂGIULLMQNqﬂqqmszﬂ?ﬂ@
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A19971 1 ANNER (TN, ) 1asms a2 Wuﬁﬁ@‘l&’?uﬁﬂm:ﬁummﬁLm:ﬁmmﬁumnﬁmﬁu
Lﬁ@mqﬁmﬁu

Awnaed ane)(Tundalgn)
30 60 90 120 150 180
Wi nln¥ng 15.43 16.95 19.20 20.66 25.47 27.24
n=lnfvaw 1428 22.81 31.01 33.77 38.84 41.73
ANl Ishin 3 5u 15.83 2124 2645 29.09 34.06 36.69
Iphimn 7.4u 14:91--20.08. 25.14 27.20 32.84 34.40
i 15 S 13,83 18.32 23.73. 25.36 29.56 32.26
Dsunoumsishin TinTessis 20 1y; 13.88 17.6722.41 2447 29.89 31.98
Wi ieysin 30 et 14171 -19.98- 24.53 26,61\ 31.31 34.20
S s 40 3t 15.98 ~21.99. | 28.38-.30.56 | 35.18 37.27
LSD(0.05)(¥g) ng | 10.76/ 0.57,.2.800 175 0.39
C LSD(0.05)(awiEinsTihin) 0.60/ 1.02.11,055 111 1.00 1.16
LSD(0.05)(U3uacunns i) 062,058 056 119 120 1.50
LSD(0.05)(W’uf)(m’mﬁmﬂﬁﬁ’l) ns ns ns ns ns ns
LSD(0.0S)(W'uﬁ)(ﬂ?mmn’ﬁ"lﬁﬁ’U ns ns ns ns~ | ns ns
LSD(0.05)(mwﬁmﬂﬁﬁ’l)(ﬂ?mmmﬂﬁﬁw) ns’- Iins ns ns//ns ns
LSD(0.0S)(ﬁuﬁ)(m’mﬁma“lﬁfn)(ﬂ?mmm?’lﬁﬁw) ns'/ns-/ ns.. ns/ ns ns
CV(a)(%)(Hi5) 1125 141728397 M.13 2147 4.21
CV(b)(%)( Arsdins i) 1228 '21.04-136 20.46 9.39 10.10
CV(e)(o6) W BrnnimsTiii) 1270876 672 13.13 1125 13.09

ns= flAnuuansneidlmea&ninn =L 0.05 Wafidust
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= g or 9 & ar 14 ar rd; Lar S ar d’ A ' o
Agen 2 dwinsuwia(nii)aewslef 2 iufilela i lussiuaafiuas R unniuansnariu

Lﬁ'@mqrfmﬁu

AmAaDg a1g)(Tunaatgn)
30 60 90 120 150 180
Wt pzlp¥ne 2.84 3556 82.12 149.25 165.92 180.27
nzlnsvau 213 24.96 63.35 128.63 142.24 192.66
anmEnslhin Wi 3 du 327 3613 9348 171.28 176.76 209.50
Whiwn 7 Tu 242 3011 7581 137.46 154.72 189.37
hiavn 15 T 1.76  24:54_48.92 108.09 130.75 160.54
naumslihin 1hinTissiu 20 . 1052 2279 62.57.°118.56 132.79 159.39
Ihifessu 30 w. 2.39) 2944 7116 142:08 160.01 189.08
i eI A0 4. 355 | 38.55  84748-156.191169.43 211.01
LSD(0.05) (W) ns ns ns ns ns ns
LSD(0.0S)(mmﬁmﬂﬁﬁﬁ) 024 - 2.88 533 13.65 1236 20.50
LSD(0.05)(3uneunns thin) 046\ 519 9.55 1756 1565 34.36
LSD(0.05)(ﬁuﬁ)(mmﬁimﬂﬁﬁﬁ) ns ns ns ns ns ns
LSD(0.05)(ﬁuﬁf)(ﬂ?mmn’p’tﬁu?w) ns ns ns ns ns ns
LSD(0.05)(Anuamslffin) Bmainaslshin) ns ns ns ns ns ns
LSD(0.05)(Wuﬁ:)(mmﬁmﬂﬁﬁq)(‘ﬁmmms‘lﬁﬁw) ns ns ns ns ns ns
CV(a)(%)(s) 3873 3425 726.07 14149 10.79 37.24
CV(b)(%)( ArnaiTinslthin) 2849 2855, 22.01.29.47 24.08 30.08
CV(c)(%)(LGmmms’Lﬁﬁw) 37.69 357771412 2010 1567 12.22

ns= TTAMULANANAL N NADRN 726 0.05 1 lasigws
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a0t . e ed vye ¥ . ' 4.
A15197 3 Wninluwiani)aewmslad 2 Wuile I8 lussiuimanuuasunnninfiusneneiu

Lﬁ@famffmﬁu

VRN
30 60 90 120 150 180
Wug pelafne 14.72 36.34 64.81 7856 95.41 131.69
RAGEII 14.54 3251 6851 102.22 110.28 185.61
Anadns Ty IWhimn 3 Su 1556 41.46 79.56 105.58 125.74 193.11
Whimn 7 5u 14.36"36.71 68.56 89.60 100.59 148.26
IWhiwmn 15 5% 13.98 , 25.09 “5185 76.15 8221 134.59
ssnnannslsfin WhifsTsy 20w, 18106~ 272157.12 “78.24 8221 122.15
i 7r=ei 30 1. 14.50 34,89 66:69 89.95, 88.29 162.62
T sTa-30 WAk 16.33" 4116 76117 103.131102.39 191.19
LSD(0.05)(Wg) fs| ~-nS. N NS« (204 451 11.70
LSD(0.05)(Aa"wfin s ) 053 430 [2:787. 6.01—1795 9.33
LSD(0.05)(3snaumnsifiin) 0:52 \\242 125311 530 371 8.24
LSD(0.0S)(ﬁuf)(mmﬁmﬂﬁéﬂ) ns ns ns ns ns ns
LSD(0.0S)(W’uﬁ)(ﬁmmmﬂﬁﬁ’l) ns ns ne ns ns ns
LSD(0.05)(m’mﬁmi‘lﬁﬁn)(ﬁmmmﬂﬁﬁﬂ) ns ns ns ns ns ns

LSD(0.05)(vg)(Aonudinaswidn) (L Fntunaloidn) = ns ns ns ns ns ns

CV(@)(%)(Hug) 14.5827.38 1889 832 41.37 27.10
CV(b)(%)( Aminglsiin) 10.03 3847 M254 1993 2320 17.65
CV(c)(°/o)(1_l??mmmﬂﬁﬁ1) 10.69 .21413.-11.40 17.58 10.83 15.59

1 1 [ Qa& ar o & 8
ns= lHTAMNLANANAU N NEDRNTZAU 0.05 iasigs
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AR lE R Iuss AN AT IANsaA wodaEhminluwtausnsneidduma
afnniaengres T AuTa fieny 180 Au mrladlATTmN 3 4u aziiiwinluu
aNTigAYinAL193.11 n¥u sevawnAenzla¥RlE RIS N 7 uaz 15 Au Shiwninluudarin
il 148.26 UAZ 134.59 NFN MNATGIL

m LT T BunuAuansinefs wudEdweinluuusnsnaiuluneada
yndnengnisaioyiiuln fiang 180 Fu m:im’fﬁ“lﬁ?”uﬁﬂuﬁmmmnﬁzgm (40 Nadiums)
nlp¥Rnnsazani il uwielingegaminiy 191.19 n seeanAenzla i sy
seAUULNANS (30 R6Rme) TRl 162:62.050. dauns a7 ld5inln
Lﬁuﬁmﬁfzf@ﬂﬁ@m (20 HABNHT) ﬁmmmuﬁmﬁn’mLLﬁw‘i"]egmﬁmwhﬁu 122.15 N5y

o X
4.4 Frinunly (Leaf area index)

. X % €77 i \ W g~ O .
saiinun e 1a¥ 2 g (A9af 4) Bamsuanausiesias L 5oyl 30 Ju
Q‘/ t ‘4 ar o ¥ A o 3 1]
aunssRIANIN anaae 180 W ATRALA lLewm s I faniunslafnanudy Ay

1 o o < - A o ] :’/
uansinan lunnatifyngdengrednd s AUl anviunent 180 i
9/!:‘ Var %AJ o 44 ' o tduddgc; 1 o ) aa
mzlaSAlsFunnscaumaINanUAnG 1l W Rss iR luwsmenr et A
. Ny y NN " < = d
yngasenguadnsiasey iuln fane 180 4w melafAldiiningn 3 4u acfsa il luuing

13 as 4 o g o g o ¥ 4 13 «
gAML 5.17 savasinAaastaildiuuamn 7 uaz 15 S IR 1UvINL 4.16 uas

q

3.52 FNNAGL
4 ar ,01 A 12 o 1 [ 54 g A 13 & -y
A FA L At T e usnsiasii wosAssEnui tuemnsasiu etz
3 = = A o 4 or %’ 4 a o
dosangansnsiasoyifuln 7eng180 Ju mrlafAlAFutn BN angn (40 HaRims)
& o0 «d’
Y

K}
¥ ] o A o ’ol o)
aflivun lugega vianu s.21.90 taaunaansta i 15 Ui Tudsenudaunans (30

a o B 0’ 4 oy o o L4 ld | [ o (%4
AnAms) uazAINgA (20 NaRwuns) Inaduilyiafi 4,56 WAz 3.07 AMNAISL

) .
4.5 duins N (Root dry weight)

g ) o L 74 v o & A = 1 o aa

wwmingnuiaaswzla¥ 2 Wug (119199 5) wudiaauusneieiulunesiizmyn

] =Y a v P= %’ o 472 3 & -4
~ dengaesmaiaTiAL Taemzlafnanaziumingnuisinndnzlaine fieng 180
54 pelafuauivinmeinnusiavingy 21.69 ndu uaznslaineilinminsnuiaminiy 12.39
N3N ANNATAL
i/al Lor g ar d‘A ] o ! ’: ar & ] o
n= A UL WszAUAMNRRuANFANaTY WU RN sINWiamn AR lenng

@ ] = a A o ] Q/A 2or 9o’ o’ I g o
atmndasagmaadtuiuln A81g 180 du wudimlalFFumn 3 A aziiwingn
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o

‘:] A o [ & A o g ar 4 A ! ar
aig1eh 4 st lusewnsla¥ 2 Wufie i lusssumanuiiuas Bunnunuansineriu

14

Lﬁ@mﬂymﬁu
Ammnand ang(Tundatlgn)
30 60 90 120 150 180
fug neladne 0.3¢ 149 228 292 318 3.55
G 039 148 225 296 351 502
A AN lshin IWhivn 3 S 049 181 281 374 407 517
Whimn 7 S 0:331.60-. 234 274 314 4.16
IWhimr 15 S 027 1.05 165 2.34 284 3.52
Fnnms i PRI 7 A 20 304, 025, 114183 239 278 307
Thinfsz st 30 . 0:357 1154218 2.84 1322 456
Phinne A 40 . 0,49 4.76-. 2791357 405 521
LSD(0.05)(suf) ns(. 'ns| ons) L ms . ns 032
1SD(0.05)(ArnwinNs ki) 0.03 7 0:21.7.0:16.-0:85 = 0.29  0.41
LSD(0.05)(3naumslshin) 0,02 \ 015 0:45 0.27 "0.30 0.42
LSD(0.0S)(Wuﬁ:)(m’mﬁmﬂﬁfl’]) ns ns~ ('ns ns ns ns
LSD(0.0S)(Wuﬁ)(LG‘mmmﬂﬁﬁ’l) ns ns ns ns ns ns
LSD(0.05)(ﬂ'3'13~lﬁﬂ’1?°1ﬁ1§’1)(1ﬁ3\l’1mm?1‘131’13’1) ns ns ns ns ns ns
LSD(0.05)(vTu1§)(m’mﬁms‘lﬁﬁﬁ)(ﬁmmmﬂﬁﬁ'}) ns. " ng~/ns .oons’/ ns  ns
CV(a)(%)(Hug) 37.85 46.68 2237 8442 3234 28.18

CV(b)(%)( AuanAs i)

OV(e)(%) (W 3nnunns 1)

2145 14250 2175 35.79 26.08 29.09
18.87.-31.37 20.84 28.31 27.43 29.43

ns= lifAonuumnsnelunmeatmng=su 0.05 wefifus

(4
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. T “ o ed wye ¥ . o o
AT 5 wwninsnuinii)sewnsled 2 Wil 85 lussiumanuduaz Funoi

! o d ) o
UANPINNU LHABNEAINNY

Amnaad 81¢)(TunasLlgn)
30 60 90 120 150 180
Wug nxla¥na 050 209 636 806 11.15 1239
mela¥uey 0.65 3.46 820 1215 1582 21.69
Anmans i Whimn 3 fu 097 362 870 11.82 15.44 20.13
fimn 7 fu 042270 750 958 1321 16.56
Whinnn 15,54 0.35,, 201 563 8.91 11.80 14.42
Brnnumslivin IWigZsL 20 wa: 036208 602 854 1134 14.39
Whinfazeir 30 aa. 05 (271 ~7:28-10.02, 13.73 17.37
TRINTIsZAL 40w, 088\ "354. 853 1175 1539 19.37
LSD(0.05)(¥us) 003 014 0/60 075 036 1.64
LSD(0.05)(Arnufin7lin) 006 0.42." 0:69 1049 112 0.96
LSD(0.0S)(Ll?mmmﬂﬁﬁw) 008, 015 10.31770.42_ ,0.50 @ 0.79
LSD(0.05)(ﬁuﬁ)(ﬂa’mémﬂﬁﬁ’1) ns ns ns ns ns ns
LSD(0.05)(Wuﬁ)(ﬂ?‘mmm?‘1ﬁﬁﬂ) ns ns ns ns ns ns
LSD(0.0S)(mmﬁmﬂﬁﬁﬂ)(ﬂ‘i‘mmms‘lﬁfiﬂ) ns ns ns ns ns ns
LSD(0.05)(1/‘~Tu§)(mmﬁma“lﬁﬁw)(ﬁmmm?‘lﬁﬁw) ns ns ns ns ns ns
CV(a)(%) (g 20.93119.41 30.5127.56 9.86 35.44
CV(b)(%)( ArmAnT i) 32.56 - 16.66: 28.47.714.61 25.04 17.00
CV(e)(%)ABunnsmsliiin 4212 167971287 1250 11.20 13.98

aad o

ns= TTAuuanenaiulmeaiRNezaiu 0.05 wafigust
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uhannAgewiniu 20.13 i sevauniens lnFRlEF L mN 7 uas 15 54 Taefhiminen
WIWINGL 16.56 WAT 14.42 NFN MNRIAL

Pl TN T Bt unnsinatis wodnShinminasnudeumnsneiulumaadi
YNTWDIENIARTEYFL I ﬁmq 180 4u m=lnEF TNl Bunniann (40 AaRIM3) TN
azautninanuiauilrngega vl 19.37 ni daunsliRlAsL L B unans
(30 AeAWNAT) Tnsasauivina ity 17.37 N3y ussnz a3l s luBunn

tauge (20 SaAwmse) Jumringnuimgawinty 14.39 N5y

4.6 [UIUFUBIANAN (Stem number per hill)
o 9 t b % o 6 44 1 el o o aa
RUUFUFUANURIAS [AF 2 T (EN3naT 6) WudERn K uansa s diFyn

] = a v dl oA dl ar v o 1% ' (A
‘ﬁ’J\‘]@’]E!qﬂW'J‘LQ?EyLWUTW YNIIWNee) 30 24 Naag 180 11 m:iﬂ?ﬂ@NQ’IHQHMHM’ﬂMQNL'V]’lm_l

]

&8

52.07 fuTedAnunnnding S uanila nnusumeguivinny 44.48 5 magansi
tydx Yar '0’ d‘ o dldl 1 o ). =l o 9 5 ] o
2l TN Az AT UANE AW N A eAIEerRIen s sl
ADAYNTaEIBINRILELTH 80g 180 9% wugans IaSAlsFinavn 3.9 IR auausu
] [ @
FaugNNINTIQAWINIL 54.66 B saasdnAanzlafnlsFuann 7 uaz 1594 Tnef&duiu
FuFauguIINGL 47.55 WA 42.61 FURINA6L
”d’ 90 ’O’ 4 1 ar = K & t 1 o
L TN N e g7l RGOS T BRI O ST LU PO Tyl K S AR
1 1 14
adiAmnTwenguesnasiasey AU s Rane 180 4u wudams lasnlsssununn (40 Jadmms) &
AR UsaVaNgIqAnTY 55 43 P sndseanansla N uda usraiithunans (30
Nadume) Sanuiususavau My 48.27 s daunsla 16 5uun wssausniga (20

a8 - I K % ) A 7 o o
HARLNAT) HRTNUNURURDUGNIIINU 41.11 B AINAAL

v

4.7 dwrinusfesu ( Total dry weight)

?o’ ar v ¥ @ o d‘ L PR a. g d‘ a’ 5

winuianaessla¥ 2 fug (19uR 7) FAANNINTWANNe RN TULAT L
Mldfannumnsineriulumeaimyndeenyueinisasyiiuin

yr s ¥ oo A e a¥ e
nlp IS FutssAuANDNUANFNaiY wud Rt uinuis s uanseiulumg
o= e ] - = ] o’ U A o ’ol o ’ol o

atmmndasenguasnisiasidiuln feng 180 Fu wudmlaf s 3 Fu aziiiwmin

i 1 o o’ 13 A ar ‘D/ ar J
uwhasunnniigewiniu 422.75 nfusievgu sasasnnenz1ainIsFuumn 7 uaz 15 A4 Bl

WIMTINUNINWINTY 348.04 UAZ 309.53 NINFONQN ANNAU
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al ° ' o o o 9 o ]
Agn 6 Sunwsiwsieugu@i)awsla¥ 2 WufilelFurn lussiumud s Funnu

< e o ‘e
NUANFANNULNEBEAWNU

RINARDY 81g)(Fumaalgn)

30 60 90 120 150 180

T meln¥ne 351 1896 40.37 41.66 47.70 5207

mela¥uan 399 13.66 28.18 3520 37.50 44.48
AN st WWhivn 3 S 477 1955 4183 4939 5216 54.66

IWhimn 744 360 "16.83-.34.61 3633 4022 47.55

IWhitnn 15 Su 28671255 26:39 20.72 3555 42.61
Bnnsnaslshin Whinfissiu20sl 272 (1405 29.61 G438 3849 41.11

IhiaAseI30 k. | 3.38 1 1633 33.72. 3744, 4177 4827

i sss40au. | 516 - 18.55 - 139.50.43.61) 47.66 5543
LSD(0.05)(+1g) ns (’ /113 [ 1581064 1051 3.10
LSD(0.05)(Aasiin 1) 058 | 1:03--4.99°-0.78. 168 2.89
LSD(0.05)(1FunmumslPhia) 059\ 410 188 | 2.40. 187 3.05
LSD(0.05)(Wuq’)(m’mﬁmﬂﬁﬁ’l) ns ns ns ns ns ns
LSD(0.0S)(ﬁuﬁ)(‘lﬁ‘u’mm’lﬁ‘iﬁﬁ’l) ns ns ns ns ns ns
LSD(0.05)(mmﬁmﬂ1’ﬁ1§w)(ﬁmmmiiﬁﬁﬁ) ns ns ns ns ns ns
LSD(0.05)(Wuﬁf)(¢muﬁm?‘lﬁﬁﬂ)(ﬁﬁmmmﬂﬁﬁw) ns ns ns ns ns ns
CV()(%) (g 3532 2553 (16967 6.13 442 19.92
CV(B)(%)( AMENTIHEN) 27.05 \18.99.1750 23.05 11.86 17.97
CV(e)(%) W Bunninns i) 57.33--2035 16.46 18.73 13.15 18.95

as= LAuusnANR U Nat AN AU 0.05 Wasigus

109074
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= ¥ . e uye ¥ .. o -
MR 7 dwtinusksan(niumg)ananyle’ 2 Wugilie Wit lussdiumuduas Bunnd

1 o A ] or
LANFANNUENAANYFANNY

AAVILGE a1g)(TunaaLign)

30 60 90 120 150 180

g mzln¥ne 18.07 74.00 153.34 235.88 272.49 324.36
meln¥uay 17.33  60.92 139.72 243.11 267.97 395.85
poniingliin  Whiwn 3 A 19.81 81.22 18123 288.69 317.96 422.75
Whinn 7 54 17.19°60.52.151.91 236.65 268.52 348.04
IWhimn 157U 16109/ 51.64 106:47-.193.16 224.52 309.53
Wunnunaglhin  Ihinfisesi 20 s, 14.94  52.09 12523 205:35 232.43 295.84
sz e 30 4 17.391/67.08145.13 242.06'275.58 362.90
IinTisssira0 wu. 20.76" 83.26 169.24, 271.08 '302.68 421.57
LSD(0.05)(1ug) ns ns ns ns ns ns
LSD(0.05) (AN s ) 0.59 |\ 7405 699 “18:58~ 19.05 20.20
LSD(0.05)(Faneurns i) 059 522530 1170 765 11.82
LSD(0.0S)(ﬁuﬁ)(mmﬁmﬂﬁﬁﬁ) ns ns ns ns ns ns
LSD(0.05)(Wuﬁ:)(1ﬁ‘mmmﬂﬁu?’1) ns ns ns ns ns ns
LSD(0.05)(f'muﬁmﬂﬁﬁw)(ﬁmmmﬂﬁﬁﬂ) ns ns ns ns ns ns
LSD(0.05)(1/Tuﬁ;')(mmﬁmﬂﬁﬁﬁ)@ﬁmmmﬂﬁﬁn ns ns ns ns ns ns
CV(@)(%) (s 1761 2975 2134 667 1124 28.05
CV(b)(%)( m’mﬁmﬂﬁﬁﬁ) 10:02) 18.05 455" 2327 2115 23.80
CV(e)(%)(Wrnnims i) 1067 2324 10.85 1466 849 9.85

1 1] o QQA O (3 [
ns= A uusnsneiluneadEngssy 0.05 wWesidus
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Al RlER i T Brneufiuansineti wudn Stk samuan s aedia
yngasangueniaadnydiuln flany 180 Fu wudnaelalEsuta ludiuaniann @o
edimng) Smiinutiesangegawintu 421.57 niusenga sevawn Aanclaiilas
s2MI1NUNANY (30 AARLNMT) Feinuesuvinty 362.90 n3usiangu dunla ¥l

H 3 H X ] o [ ] ° or
S luszdusnge (20 AaAmms) Iwninuiesauwint 295.84 nFusangN AINAGL

4.8 fm3naRanyLs ( Crop growth rate)
o Y P b7 e € A ] ] o
fmanasiasyius anwmsla¥ 2 Mg (e 8) wudn A uumsnsiaiulunag
QQA ar o’ o’ ij/ o L8 o
afiffAga987e) 60-120 1 WAL120-180 Fu 2980t 60-920 T mlmITie 2 W Jdmenns
Iy RuTngegalns alasuauidnmnanasyiiuipnanndms lafnalaens lnfueuuas
pzla¥nafdnsnsiesy A vy 12.14 L& 10.78 NFUSIORITNASFIaT BaNA s
o o = !/al Vos g t:l : an nl& 1 o 1
fmannaladey s inuesns A IBsuBN R AURANDRLANFISTY WLdRANUAN
) [ 24 A ] o ) (-3 - L) 1 A ‘J
e lunteafiayndoetenisisRuln dhsnnsasyiu ey laXddunngai
) ot J A s ’QI 54 o’ o~ _ A 1} [ o4
dasang 60-120 Fwnudame lafisusann 3 fuaziidnsiniswsnuinuonAgainiy
o 13 3 o 4 (>4 :’ o o’ ~
13.82 nfusiaaNTInssiadu sesasnAeny lasndEudaYn 7 uay 15 1 ldnsnsiasty
FuTmwinAy 11,13 Uas 9.42 nFupamIUaRIsad FNNaIsL
Dldl S0 ‘0’ A 1 a G = = ) ar
2 IS A5t T Braniiumnmiasdiu wudndmsannaiasagiulnumnseriulumng
= e — = é‘ o g = ey
adfndangaenta o) Fuln Inunlpdnlsiruda luBunnenn (40 RaRwms) azil
ar G = 4 o 90’ s a a
fsnnastyiin ingegnsesswnpans e i ssiUaunend (30 Hafins) dou

] o g o’ =y <y (%4 LY = °| A
nelafn s Tusssindaegn (20 Jadms) Nemsanania3fulnfanas

4.9 szAvianmnisidin (Wateruse efficiency )

Uszdvanmnasidin 2eamzlng 2 Wug (3197 9) wudlaifiAanuumnanetuly
nadR wituualtdnaslainanasiitszann sl ftihannndinslatne fe mela’
enfiUrAvanimnsliiwing 0.20 Alansu/lyRaRums uasmrlainefitlssAvsnannis
Fiinty 0.24 Alansu/3madums

AR N lus AR AT LANs ety wLdnEhlssRvianimmsinumnsinaiu
lynasdii nZlaiRlsITmN 15 fu aciiusz@nBnmnislrhunniigawii 1.83 Alani
NéRadmns ssnsnAensladilasimn 7 uas 3 u Treilsr@vBnmnasiwindy

0.95 uas 0.50 Alandu/l9/AaRiums ANAIL
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d o Gy = ar o v ar [ di o g or dl
A91eN 8 SmansastuAuTe (nFume.usdu) sk 2 Wufille i lussiuaauiuas

UFunnuiiusnsinariiilaangsinaiu

Amnnes 81g)(Funasgn)
0-60 60-120 120-180
Wug p=la¥ng 4.93 10.78 5.89
AL 4.05 12.14 10.17
Aadmsliin Vi 3 Su 5.41 13.82 8.93
hinmn 7 4.63 11.13 7.75
Whimn 1545 3,43 9:42 7.41
Pinoumslidn Whindisss 20 ual 346 10.20 6.02
Whiafsss 30 s 4146 1154 7.96
oI sz sU 400al, 5.54 12.63 10.10
LSD(0.05)(ug) ns 0.29 1.35
LSD(0.05)(awiins i) 0.27 126 0.80
LSD(0.05)(W3sneunns i) 0.34 0.83 0.86
LSD(0.05)(#if) (Aawfifing 1) ns ns ns
LSD(0.05)(ﬁuff)(1ﬁmmnw’tﬁ1§w) ns ns ns
LSD(0.05)(¢muﬁm?‘lﬁﬁﬁ)(ﬁmmmﬂﬁﬁﬂ) ns ns ns
LSD(0.05)(W’uﬁ)(m'wuﬁmﬂﬁﬁw)(ﬂ?wmm?’Lﬁﬁn) ns ns ns
CV(a)(%) (W) 29.81 0.60 26.34
CV(B)(%)( A mEins i) ' 18.19 33.18 20.85
CV(e) (%) Bunnumsiiin) 2328 21.89 32.12

ns= dAuusnFEtsiu e AN 0.05 wWefidust
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o - ¥ . o ed npe ¥ . ' J
A19197 9 dss@nEnmnisldiun(nn./ldmn ) vewnsla¥ 2 Wufifle i lussiunaudiussfunnm

s o 4 ] o
HANAWNULNABIEFAINNU

Ranmnad Wunasii  dwdinufess Uss@nanmmnagldin
plafldfuEn)  (an/ld) (nn./13./us.)
Wug nzln¥na 8820.00 2075.90 0.24
nlmien 8820.00 253344 0.29
aswiamslhin  lhinnn 3 5u 5400.00 2705.60 0.50
Ihimn 7 Su 2340.00 220745 0.95
Ifimn 1544 1080.00 1980:99 183
Wnnumslihin  Aohinfisze 20 s, 1960.00 1893.37 0.96
Iwhiafszsiy 30 2940.00 1322.56 0.78
P Tisdin 40 1. 3920.00 2698:04 0.68
LSD(0.05)(1#14g) ns ns
LSD(0.05)(Aana@nnsiin) 20.20 25.42
LSD(0.05)(1Banmunnslshin) 11:82 1010
LSD(0.05)(Wuﬁj)(wrmﬁms’lﬁﬁﬂ) ns ns
LSD(0.05)(v°v’uﬁ)(ﬂ?‘mmmﬂﬁﬁﬁ) ns ns
LSD(0.0S)(mmﬁm?lﬁﬁﬁ)(ﬁuﬁmnﬂiiﬁﬁﬂ) ns ns
LS_D(0.05)(ﬁuqf’)(mmﬁms‘lﬁﬁw)(ﬂ?mmmﬂﬁﬁw) ns ns
CV(a)(%)(Wug) ' 28.05 33.90
CV(b)(%)( paanT 1) 23.80 25.30
CV(e)(%)AFunnsnsliiin) 9.85 9.19

aad

ns= lifianuusnenaidlunnsatinnssiu

0.05 Wasigus
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5. 33190 ( Discussion )
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8. #gUnan19vIARas (Conclusion)
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