


ii Ei 1-u nT~vi'1 Lf"l'j ..:i fl1'j1 i Ei'll ~" e:i~'<il'\Jfl1'jth~G'!TtJ..:J1'\J"!!'W L 'Vf~e:i a1'\J1 Ei m111G'f ~ ~1 n 1 'L! fl1'j 

~1L 'U'\J..:11'\J Lf"l'j..:Jf11'j1'<ijEJ'<iJ'\JLG'f~'<ilj'\J Lf"l'j..:Jfl1'j 

I !II SI I 

CV .<Q CV Cl, ''°" ' CII cal CV O Ct, CV .QI CV II' .c:il 

'<il ~ fl1 'j 11 'Vf 11 'Vl El 1" El G'f ..:i·irn 1 '\J f"l 'j'\J"f']'j'J'Vm 1 L "!.I~ '1 'j1 'l!t !l Tii1'\J 'V1 G'f '\J 'U "'4 '\J fl1 'j'V] 11 '<il El '\J 'Vl..:J ~ 1'\J G'f '11'\J'Vl 

'Vl111ijEJ LL"~1G'f~€l'tJmru •• 

fl'jfl!l1f'111 25561 



,-

,., . 
'U\11 fl fl Elil 

tl11~tl"'1tl1':i1i'llm:.Jal.J NPK LLa~'ll!:Ja'U'VI~~ (l.Ja Lri) (;lele.Jae.J~~L-:11~'Ueltln~ma1'U,fl1rl1~ 
, , \I vi \I 

"llel-:ith~L'V1131LVl!:l 1~~1Lil'Um11'LILL'l1a-:iV1~ael-:i~ el. "l!~m~ ,1.'Ur11131~u11l.!11"11 ~m-:i1~iim1:J 12 tJ • 
L~1:Jii1~t1'l11~a-:irh~el~t1"'1fi-:im11i'll1:J NPK LLa~'ll!:la'U'VI~~ (l.la Lri) 1'u1~111'lJ(;l1-:1 61 (;lelt111L,1~ru 

, • , '\I I .., 

LLa~e.Jae.J~~"llel-:IL-:11~'\Jeltln~ma LLa~L~el~tl"'1e.Ja~el'lJLLVl'UVl1-:IL1311"'~n,11'Llt1111 "tlU!:J N P K LLa~'ll!:l •1 \I lllll II 'I 

a'U'VI~~ (l.Ja Lri) 1 'Ll1~\11'lJ(;l1-:1 61 1 'Llt111e.J~~L-:11~'Ueltln~ma tl1111-:ILLe.J'Utl11Vl~ael-:ILL'lJ'lJG'fl.l.fl1!:J1'U ,. I "I,.. , 

uaeltl (randomized complete block) -.S1'U'l'U 4 J1 iit1111l1~!:l 6 15 L'U'U~-:!'Vl~ael-:i 111-:i-O 

(Treatments) 111-:i-O 1) U!:J N p K er~11LL'U~'U1L~!:Jtl1l.11"1!1tl11Ltl"'~) 2 tltl./~'U/ri!-:i L'U'U~-:1 • 
'Vl~ael-:!rl'l'lJrll.l 2) 'tl!:l N P K a~11 3 nn./~'U/rif-:i 3) 'tl!:l NPK a~11 4 t1t1./~'U/r1f-:i 4) 'tl!:l N P K 

• , 'I • 

er~11 2 tltl./~'U/ri!-:i ~'ll.Jtl'lJl.Ja Lrl 20 tltl./~'U/ri!-:i 5) U!:J NPK e)~)1 3 tltl./~'U/ri!-:i ~'ll.Jtl'lJl.Ja Lrl ,, . ,, 

20 nn./~'U/ri!-:i 6) 'tl!:l N P K er~11 4 nn./~'U/ri!-:i ~'ll.ltl'lJl.la Lri 20 nn./~'U/ri!-:i 1G'i'tl!:ltla~ 3 . ,, . 
ri!-:i L~1:Jii'l1~mruu1~1'UL~1L,1'UmG'f~'UL'Vl1tl'lJ 0.72, 1.08, 1.44, 1.63, 1.99 LLa~ 2.35 tltl./~'Uitl • 
~1l.1~1\11'lJ 'U~l.11rui51~'rlela'tfa~ama°1'U~'UL'V11tl'lJ 1.04, 1.56, 2.08, 2.01, 2.53 LLa~ 3.05 tltl./ • 
~'U/tl ~1l.!~1111u 'l1~l.!1ruu1~'tvnLV1aL;1:Jl.lffia'1'U~'UL'Vl1ti'u 1.20, 1.80, 2.40, 1.60, 2.20, LLa~ • 
2.80 tltl ./~'U/tl ~1l.1~1111'lJ e.Ja t111'Vl~ael-:l'Vl'lJ11 L-:11~'Ueltln~ma~1~~'lJ t1111 l1'll !:l~1l.l LLe.J'U t111 .,,, . 
V1~ael-:IL'U'UL1a1 2 tJ u1~el1V111~~-:1LV1~elel~ 1'Ll~'U13JLL~tl(;l1-:lt1'UV11-:ia~&l !:ltlL'l'Ui51~el1'Vl11 . ,, . 
'rlela'rlel~a1 'Utl~ 2 iir111l.J LL~tl~1-:l'Vl1-:la~&l1~'Vl'J1-:l~-:IVl~ael-:lrl'l'lJrll.ltl'lJ'Vl~'VI Ll.J'U\Jl~ 3 LLa~'Vl~'VI • 

. Ll.J'U\Jl 6 '11'Vlfoi51<;Jel1'Vl111 'U 1 'lJ 1l.Jiim1l.lLL~ tl~1-:ltl'UV11-:la~&l1~'Vl'J1-:l'Vl~VILlJ'U\Jl(;l1-:l 6] 'Ueltl,11t1i1ll.Jii 

m 1l.l LL~ n ~ 1-:i t1'UV11-:ia ~ &! 1~V111-:i~-:i'VI ~ael-:ir11 u ril.l ti'u'VI ~'VI Ll.l'U 1J1 ~ 'LI 1 'LI"' n"'ru~"II el-:l '11 'U'l 'U"lf el~ el n • 
' ' 0 IO 110 Cl.I - 0 U.c:111 .Q,Q 

,11'\J'l'U"lf ele.Ja ,11'U1'Ue.Ja~ el"lfel ,11'\J'l'U'l'Uelel t1~elt1t1-:i~el nu1'U ,11'\J'l'U'l'U'VI L-:11~ L 1l.l ~~e.Ja,:J'Ue.Jaa n • 
'11'U'l'U1'Uffi m 'U tl11 Lfl'lJL~ !:J'le.Jae.J~~ '11'\J'l'Ue.Ja L-:11~(;1 el~'U '11'Vl'U tle.Jae.J~ ~ '11'\J'l'Ue.Ja \;l el nLa tl~l.J 

tl1'Vl'Utle.Ja L-:11~ "ll'U1~e.Ja rl'l1l.J'Vl'U1L 'U~eltl rl'l1l.J'Vl'U1L -d'el LLa~rl'J1lJ'Vl'l1'U el~1-:ihn~1l.Jii LL 'U'l L 'Ul.J 

11tl111G'i{J !:Jl.11tl tl'J 1e) ~11 LL 'U~'U1,l~"lf'l !:J L ~l.Jrlru.fl1'Vl LLa~'U~l.11rue.J ae.J~~ • • 

1 'LIG'f'l'Ue.Ja~el'lJ LL 'Vl'UVl1-:I L1311"'~n,1,!'U LL2!11tl1'Vl'Utle.Jae.J~~,1~ 13Jiim1l.lLL~ tl~1-:l'Vl1-:la~~ U.\;l ... 
ii LL 'U'l 1 -ul.111~-:iVJ~ael-:iffi l1'll!:J 1 'Lla~11~a-:in11am1LL 'U~l11,1~ 1 l1e.Ja~el'lJ LL V1'Lla-:in11 1 'Lltl~ 1 L-:11~ . ,, ,, 

'Ueltl']~tl1am\1~!:J N p K 1'Llam1 4nn./~'U/ri!-:i 1l111!:JL~~,:i~~~ 28,300.00 'lJ1VJ/l~/tl 1'Lltl~ 2 

L-:11~'Llelnn~~ll1'll!:l NP K 3 nn./~'U/rif-:i ~'ll.lt1Ul.laLr1 20 nn./~'U/rif-:i 1l1111:J1~a-:ia~ 
11111 '\I • " \I 'I 

..I /l ' r.' 1 ..1..: , ., L sd ..I ..I /l ' r. VJ 90,490.67 u1V1 1,iJ 'U"llru~V1a-:1V1~ael-:ir11ur1l.l~V1111:J ~~1V1a~V1 62,559.38 u1V1 1,iJ • • 

fi1fl1Acy: N P K, Fertilizers, Organic Fertilizers, Off-Season Rambutan , Southern 

Thailand 



ABSTRACT 

The study of the effects of N, P and K levels and manure on flowering and 

yields of off-season rambutan were investigated at farmer's plots in Cha-uat district, 

Nakhon Si Thammarat province for two years. Cost - benefit analysis was conducted 

to compare the different in income from using different fertilizer rates. Twelve -year­

old rambutan were used in the experiment. A randomized complete block design with 

four replications was used. The treatments included three different rates of N P and 

K and another three different rates of N P K and manure. The application rates were 

as follows: T1 fertilizer types recommended by The Department of Agriculture at 2 

kg/tree/time, T2 fertilizer types recommended by The Department of Agriculture at 3 

kg/tree/time, T3 fertilizer types recommended by The Department of Agriculture at 4 

kg/tree/time, T4 fertilizer types recommended by The Department of Agriculture at 2 

kg/tree/time and manure at 20 kg/tree/time, Ts fertilizer types recommended by The 

Department of Agriculture at 3 kg/tree/time and manure at 20 kg/tree/time, Ts fertilizer 

types recommended by The Department of Agriculture at 4 kg/tree/time and manure 

at 20 kg/tree/time. The fertilizer applications were done three times per year. These 

treatments provided N into soil for T1 to T6 at 0.72, 1.08, 1.44, 1.63, 1.99 and 2.35 

kg/tree/year, respectively. P were provided for T1 to T6 at 1.04, 1.56, 2.08, 2.01, 2.53 

and 3.05 kg/tree/year, respectively. The amount of K provided into soil for T1 to T6 

were 1.20, 1.80, 2.40, 1.60, 2.20 and 2.80 kg/tree/year, respectively. 

The results showed that there were no significant different between treatments 

in these categories: soil nutrients except P in second year, nutrients in leaves, 

inflorescence/m2
, fruit inflorescence/m2 number of fruit/ inflorescence, days from 

flowering to anthesis, days from fruit set to ripening, harvesting time, number of fruit 

per tree, fruit weight/tree, fruit weight/fruit, number of fruit/kg, fruit size, seed size, 

shell thickness, fruit skin thickness, sweetness, yields. However, there was a trend that 

applying fertilizer higher than the recommended rate improved both quality and 

quantity of rambutan yield. Unfortunately, the experiment was conducted for only 

two years therefore the study time was not enough for fruit tree study. 

Cost - benefit analysis revealed the similar trend that applying more fertilizer 

farmers had more opportunity for a higher income. In the first year, rambutan received 

iii 



N P Kat 4 kg/tree/time (T3) provided the highest income at 28,300.00 baht/rai. In the 

second year, rambutan received N P Kat 3 kg/tree/time and manure 20 kg/tree/time 

(T5) provided the highest income at 90,490.67 baht/rai. The recommended rate 

treatment had the lowest in come at 62,559.38 baht/rai. 

Keyword: N P K, Fertilizers, Organic Fertilizers, Off-Season Rambutan, Southern 

Thailand 
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U'Vl'VI 1 

0 

U'Vl1J1 

1.1 ft1111Ltl'U111u.a::ft1111~hi'l! 

L.:i1::: (Nephelium lappceum L.) Ltlt.111!e.iaLt111~5Iii,1~i1r1qJ"!lel.:i111r11~ L~fJii~.:i'\1!1~ 

~11~!l fo1-u LL a ::l'U l-11t1l~i'.i111I 11"11 L ti 'U LL 'V!i;i .:ie.i a (,1 L.:i1:::vi i1~ qJ 1 'UU 2539 e.J a e.J a (,1 L.:i1:::1 'U 

~.:i'\1!1 ~~11~!l {i'.i1'U LL a ::l'U l-11t1l~i'.i111l 11"1JG'f 11111'1'Vl 111 fJ L~i1.:i 916 ~ 1'U'IJ 1'Vl ,J 1 fl'U~111 !lie.I a e.J a \Jl 

~.:j'\1!11~ 76,416 ~'U (~\Jl'U1 LLa:::1-1ru::: 2542) el~1.:iL':in\Jl111 L'UU 'Vl.t11.2540 'll~111rue.iae.ia\JlL.:i1:::vi 

L~11;1mtlt.1 108,620 ~'U ~.:ie.ia1~111-11"!l1fJ'tl~rn.:i1:::1t.1vi'el.:i\Jla1~ a~a.:i,11fliifafl~11a::: 12 'll1'Vl 

L 'V!~elLVfo.:i 9 'IJ1'Vl Lif el.:i111,J1fle.Ja e.Ja\Jl L.:i1:::viL ~11;1'ULLa::lelelfl~'Vlel.:i\Jla1~ L 'U';i::I fJ::I L'Ja1L~fJ1fl'U 
'IJ 

L~fJ fl11 70% "llel.:ie.iae.ia\Jlvie.ia\Jl L~,J::1elelfl1::l'V!11.:iL~el'Ufl1fl!l11-111LLa:::~.:i'V!1r111 'V111 ~Lii~G'f.f111::IL.:i1::: 

~'U \Jla1~ L'Vl11:::e.iae.ia\Jl L.:i1:::~1t.11 'V!(YL"l!'U~L.f11-1G'f ~ 1 'UU 2543 111-11L.:i1:::"!J1fJ'U~flL 'U'Vlel.:i\Jla1~ 

a~~ 1a .:i L 'V!~elL vfo .:iiifa fl~:\.Ja::: 6 'IJ 1'Vl L 'U"!J fll :::vi111-11~'1J,el,J1 flLfl~\Jl 1fl1v1G'f1'U el ~L 'U 1::/~'U 
'IJ 

2 - 3 'IJ1'Vl~elnLafl~11 ~.:ie.ia L~Lflm1m~'lla fl"!J1~'Vl'Uel~1.:i'V!'UflL 'Vl11:::~'U'Vl'Ufl11e.Ja\Jl L.:i1::: 1~mu~fJ 
'\I '\I , , 

'V!'U'Vl1.:i'V!-d.:iviG'f11111'1 m:::'Vi'11m 'U fl11LLITT "!J'UqJ'\1!1111-11 L.:i1:::\Jl fli1 L 'Uf)~fl1';je.J a\Jl L if el.:i,11 fl 

e.ia e.ia \Jl L.:i1:::elel fl111'Vliel11 fl'U L tlt.1-.S1'U1'U111 fl ~el fl11e.Ja \Jl L.:i1:::'U elflf)~ ma L~fJel1131 fJ l;l fl~fll::l'Vl1.:i 

111it111G'f \Jl{"!Jel.:j.f111-1 L~eJ.:i\Jl:::1'Uelel fl ,1:::ii1111:::e.JtJLL~.:i'V1.:i-d1.:itJ1:::111ru 3 - 7 '1'U~1i,, L 'U"!11.:i L~el'U 
'IJ 

O UCLI cA IO Cll-=I IQ tf 

'V!a1 fJel1 L.f1 el"!Jel.:i,1.:i'V!1 ~t.1r11t111i'.i111111"11 L "IJ'U m L.f1el'Vl1'V!111-11 a1t.1G'f fl1 1el'U'Vl\j a fJ LLa:::"1J:::el1 ~ 

1~'1 fl"!l11.:i~t.1 H~1mvielrn"!l1t.1r11t11~i'.i111111"1J (L "!l1'V!a1.:i) V11.:i'Vit11\Jl:::1'Uelelfl LLa::: L vielrn "!l1'1J11vi~ 
'IJ 

V11.:i'Vit11\Jl:::1t.1\Jl fl 'Vi'11 ~Lii~1111:::e.Jt.1'Vl.:i-d1.:i B'UL tlt.1G'f111'Vl'V1 Lf mh'U1 fJ~elt111e.i~\Jle.ia L~'Uelflf)~ma 

L -del.:i,J1fl.f111:::e.J'ULL~.:i'Vl.:i-d1.:ifJ11'U1'U'VlelG'f11r111L tl'U'1.f11'VlLL 1~~el11vi'Vi'11 ~L.:i1:::elelfl~elfl 1~~fJ Lu'Vl1::I 

L~eliie.Jt.1'V1.:i-d1.:i~~~elfl'U'U1::1111fll 15 - 301'U ,J::1flelL~Lf1~G'f.f111::1Lrl~fJ~tl1'V1-a'mJ11~~'UL.:i1:::vi 

'111\j1UJG'fi1.:i\Jl1~elfl (Salakpetch 1996, ~'UfJ1~fJvi"IJG'f1'U~'U'Vl'4~ 2543) 

il ,J,J'IJ'UL~iit111e.Ja (,1 L.:i1::l'Uel fln~ma L 'U ~.:j'\1!1 ~'Url1t1l~i'.i111l11"1J L~ fJe.J ae.ia\Jl L.:i1::1,J::lelel fl • ·1 'IJ 

L 'U"!11.:i L~el'U'Vlflt11~ fl1 fJ'Ui1.:i11m11-111 i/1.:ie.iae.ia\Jlm~'U'IJ L t!t.1vi~el.:i fl11"!Jel.:j\Jla1~ G'f11111'1"1l1fJ 1~11r11 

G'f.:jfl'J1111-11L.:i1:::Lt.1n~t11ae.Ja\Jl ~.:iLL~ 3 - 5 L'Vl1~1 (G'f11~\Jl 2540) LL~fl11~LLa'Uri'U~EJ.:iel1ialfJ 
'\I ·1,. '\I :...I 

L vifJ.:ifl11 L "l!.f1ijiJn 1fil1"1111'U1'Uvi~fl~1G'f .f111::1.f1liel1fl1t31 i'.i1111"111~"!Jel.:jG'f .f111:::e.J'U'Vl.:i-d1.:i fl11~~fl11 '\I a~~ '\I 

1 ~J1 LLa:::~LLa"l'i'11,.kvh'1t.1 m~iit111~fl~15.:im:::'U1'Ufl11LLa:::L 'Vll-l'Ur115fl11~1.:i 1 viG'f11l11'1,J::I 

,!11 'UL ~1'11LL 'U::l'U1LLf1Lfl~(,l ';jfl1 L fjel 1 ~'111111'1e.Ja (,1 L.:i1:::viii l-lfll.f11'Vl~ L 'V!iielt.1L.:i1::: 1 tJn~ mae.ia (,1 
• "I"' 

'Vi'11 ~L.:i1:::t.1elfln~ma iiriru.f11'Vl LLa:::e.ia"!l'U1~L~flfl11e.ia L.:i1::: 1 t.1n~ma i/1.:i'V!1fl 1~iit111'll~'U'll1.:i ·1,. , ·1,. , 

1 



~UJ.f11'VHJ'1t:Ja(;l L.:11~ l i~ifi'I..I LL'1 ~ L ~:wtPh.nrut:.1'1 t:Ja \;l L~:IJ1flifi'I..I Lfl~(;l';jfl';j~t:Ja \;l L.:11~'1..I el flq~ l '1..1 

i.:i'Vl1 ~'1.Jf)';jfil~ti';i';i:W';i161f '1~?11:W1';it:l?f.:IL.:11~L 'U'l..l~mhernfl 1~mflifi'U L 'rl';i1~ 1 '1..l'll-illil'U'l..l-0 t:J'1t:Ja(;l~ • 
1~ih vi cl.:1?!1'U'Vl~.:i L vi1ir'l..lm~:w1\;l ';i~1'1..I ?f1:W1';i'1?!.:lelel fl 1 u er.:iu';i~ L VI fi!L~'V11'1..I fl1';i'U-r'Uu ';i.:lflru.n1-ri ... . . 

el~1.:I L ';ifi\;11:W fl1';it:Ja(;lt:J'1 L:i!'l..lelflq~fl1'1i1'1..1'1~~el.:!iiLL 'U1'Vl1.:i'Ufi'Uii'V11.:116111fl1';i~LL\;lfl~1.:I L 'U 

'11flfl1';it:Ja \;l t:.1'1 Lffi '1..lq~ fl1'1 L ~el.:1'11fl?f .f111~ LL 1~ael:W~~1.:ltl'I..I 1 '1..l"ll ru~~+i61f elel fl~el fl LL'1~ 1 ~t:.1'1 

1~mil-ri1~el ~1.:i~.:ifl1';j 1 ~{J cl L'U'I..IL~el.:l~lil~~el.:i1 ~m1:wi1ri'ru L 'U'U~ Lfil~ L 'rl';i1~ L tl'l..li1'1i !'.J'VI~ fl 1 'U . ~ 

fl1';ivi1 L 'ITT~t:.1'1 t:J~(;l L.:11~'1..lel flfl~~ii'IJ~:W1UJ?f .:I LL'1 ~f1UJ.f11'rl ~ '11 flfl1';i~ fl~1'rl'U'J1 ~'1..1 L '1..l.f11f1 L~?f1'1..I ·1 'U 'I.I 'I 

L'Vlfl'el!'.JL'l..le1'1..l~'LJ Ultiisol ;.:iL'U'l..l~'l..lm~~iifam?f"ll1~ti1(;leJ1'Vl1';i'Vl'11!'.J61f'U~ L"!1'1..I N P K LL'1~ S 
-~ 'II • 

LL'1~'11 pH ~1fl11 5.5 iir111:w1ii'1L'U'U~el.:IL~~'l..l"ll11 (Nilnond et al. 1986) 'U';i~flel'Utl'U 
., ' 

fl1';jt:J~ \;l L.:11~'1..lelflfl~'U'I..I ';i~!'.J~L 1'11vi"W61fL~-r'Ufi1(;leJ1'\111';i LL'1~"!11.:IL 1'111 '1.Jfl1';j?f~?f:W?f 1';iel1'V11';i 1 '1..1 
., 'II ' 

~'U+i61f LL\;l fl~1.:1'11fl fl1';it:Ja(;l L.:11~ L 'Ufl~fl1'1 ~.:ii!'I..I '111 ~'U !'.J 1 '1..l e1m1 L~cJ'ltl'U tl'U fl1';it:Ja(;l L.:11~ L 'Ufl~ "'I cu , 111 1 'U 

el1'1 L 'U'!..1?11 L 'Vl\;l'Vl~fl~vi1 L ~f1UJ.f11'rl LL'1~'U~:w1UJ"llel.:lt:J '1t:J~ \;l L.:11~'1..lel flfl~ fl1'1'1~'1.:I L~ '1..1 el fl'11 fl-0 'U !'.J 
, , 11111 'U , 

~ .:i L 'U'l..!Dlil i cl~ i1ri' ru~?f 1:W1';i'1'1 ~~ 'U'Vl'I..I fl1';jt:Ja \;l 1~ L ~el.:1'11 fl~'l..l'Vl'U fl1';jt:J~(;l61Jel.:I L.:11~i!'l..l'U';i~:W1UJ 
~ ' ' 

20% L'U'l..lrl1L'n~1clL~!'.J1tl'Ufl1';iL'n~!'.JL'U'UD'1i!'.JL'l..lfl1';it:Ja(;l (i1'Ufl.:11'1..1Lfl~(;l';ii.:!'Vl1~~';i1~!liti1'U 

2544) 

1~!'.J~fl1';i~fl~11i cJL~cl1tl'Ufl1';it:Ja(;l L.:11~ L '1..l.f11f1 L~ eJ.:l"ll1~6Uel:W'1?f'U'U?f'U'l..l~fl:W1fl L ~el.:1'11 fl 
'II • 

~ ~1'!..l:w1 .:i1'U1i mnel'U-vr.:i'Vl:w~ L 'U'l..l.:11'U1i !'.J~~1 L 'U'I..I fl1';jL '1..l.f11f1(;1~1'1..lelelfl e1m1tJ !'.J~ LL 'U~'U1LLfl 
' 

Lfl~mm~t:.1~\;l L.:11~ 1'U.n1r11~ L 'U'UeJ(;l';i1'U cl~L~'11flfl1';j'Vl~'1el.:I 1 'U.f11f1(;1~1'1..lelelfl ;,:iv'hn1';i1i tJ L 'U 
'II ' 

';i1:W-vr.:i ~fl~ru~,nij,J';i~L 'Vlfil ?f.f11'rl LL 1~ael:W LL'1~fl~fl1'1~~1.:ltl'I..I fl1';i1i cJL ~el'U,r'U'U';i.:lf1UJ.f11'rlLL'1~ 
'U DI 'U " 'I 

'U~:W1UJ"llel.:lt:J'1t:Ja(;l L.:11~'1..I el flfl~fl1'1~~1 L 'U'I..I fl1';j l '1..l:'1..l~.f11f11~ '1~ L 'U'1..16Uel:W'1~i1ri'ru 1 'Ufl1';i?f .:IL?f ~:W 
·1 'U 'U " 

LL'1 ~iWJ'!..11 fl1';jt:Ja \;l L.:11~'1..lel flq~ fl1'1~ L 'Vl:w1~?f:W tl'Ul31 fl !'.J.f11'rl"IJ el.:l:'U~.f11f1 l~ 
'11 fl L 'Vl(;lt:J'1~mh1:w1-vr.:iV1:w~ fl1';j~ fl~1fi.:it:.1"1"llel.:lfl1';i 1 itJ tJ~ii~el t:.1'1 e.1ii \;l L.:11~'1..I elflfl~ fl1'1 

'I 'I 11111,.. 

'1 ~ L tl'U LL 'U1V11.:i'Vl~.:i t '1..1 fl1';ju-r'U u ';j .:ir1 ru.n 1-ri LL'1 ~ ~'U'Vl'I..I fl1';jt:Ja \;l L.:11~'Uel flfl~ m"11 m "IJ(;l .n 1r1 t~ 
, 'I , ·1 'U 

zj.:1'1~"!11 mLm "IJDqj'Vl1L.:11~a'I.J\;1'11~ LL'1~';i1f11L.:11~ 1 '1..lq~ fl1'1(;lfl~1 L~';i~~'U'\11~.:I L ~el.:1'11flL.:11~m ~t:.1'1 

'Uelflfl~fl1'1 LLa1'1~ 1:i.1?11:w1';it:11ie.1'11 '1.Jfl~fl1'11~~fl '1..lelfl'11fli!'I..I ';i1r11L.:i1~'1..lelflfl~?{.:ifl11';i1r11L.:i1~ ., 'II ., 'II ., 'II 'II 

zj,:ili]~"!11 !'.J"!jfllij,:j 1 ~ Lfl~(;l';ifl';i';i1 !'.J ~'1..l~el ~L 'UL "IJ(;l:'1.J~~iil31 fl !'.J.f11'rl?f 1:W1';if;lt:J~(;l L.:11~'Uel flfl~ fl1'1 L~ 'II 'II .,,, 

V,'1.J:w1t:Ja(;l L.:11~'1..lel flq~ fl1'1:w1 flifi'I..I LL'1~ L ~ el.:1'11fl fl1';jt:J~(;l L.:11~'Uelflq~?f 1:W1';it:lvi1 L~L vi !'.J.:l'U1.:l:'U~ 

~.:i 1:ihl1lil~iii1qiV11 L.:11~'1..lelflq~iie.1"1t:.1a(;l Ln'l..lm1:w~el.:in1';i"1Jel.:1(;1"11~ LL'1~fl1';jt:J~ \;l L.:11~'1..lelflq~ t 'U 

.n1r11~ ~t:.1'1 t:J~(;l L 'I.J"!11.:l~L1]\;l';i.:ltl'U t:.1'1 t:J~(;l L.:11~.f11f1\;1~1'1..lelel fl ~.:i1:iliit:J'1fl';i~'Vl'UL 'U'Vl1.:1'1'U~ el 
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Ltl'lffi'H1'j 1 'U.fl1fl\Jl~1'UeleJn ~.:ri!'U tl1'j'WvlJ'U1el.:lfilfl'J11l~L~ en tl'U fl1'jt!'r'IJ'U 'j.:fflW.fl1'rl LL"~tl~111ru 
'IJ • • 

tl1'j~~ \JI L.:r1~'U'e)tlfl~ 1 'U.fl1fl 1~ 1~ei~'<iJ1'jru1~"6!.leJ.:rm'j 1 iu ei L 'lJ'j~~'IJ~1.:rn'Ufl1'1.Jfli1 t1n'IJ~"\Jlel'\J u 'Vl'U "I 'U , 'U 

1.2.1 L~el~m~n ci.:rm'jL"ti~E.J N p K LL"~~E.Ja'U'Vl~E.J1'lJ'j~~'\J~1.:I"] ~e)tl1'jL'<il~tlJLL"~~"~~\JI 

6!Je],:r L.:11~'Uel tl'l ~tl1" 

1.2.2 L~el~m~1~"\Jlel'\JLL'Vl'U'Vl1.:!Ll31'j~:jjf)'<i) L'lJtl1'jL"titleJ N P K LL"~tleia'U'Vl~~ L'lJ'j~~'\J ... . . 
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...,; 
\J'Vl'VI 2 

Lfi'lffl'H111 'UU1-:J~'Uv1t 'Ui-:JVl')~'Ut-11Pl~fi111l11"!! '11111if.1~~\;l L-:J1t'Uelfi']~ 1~ L~cl 1lJ~el-:JL i 
~11Lt-1ffi 'Um1vi'11 iL-:J1telelfi~eln L ~el-:J'11fi'1.fl1YILL 1~~el11LL'1t.fllJ'el1n1PILimi'1'U1cl LL~1il1L tl'U~el-:iii 

" 
n11i~n11J1 LL"1tU'1i cl~'U~lij1 L tl'U L611'U n111G'ltl cl n11m-rn"ll1'W"l!.fl1cl 1 'l.16111-:JL 1"11~ L'V!111t'111 • 
L-:l1t~~'Uii'1.fl1'rl'111U1'1J'1t'111'el1'V!11t-11ft U L®°Lm\;l L 11~111fi'rlel '1t'11111if.1elel n~el n L~ ~el YIU flU 

" 
'T11-:lLL~-:J~~'elL~el-:Jfl'U'Uit111W 15 - 30 1'U (P1'Utl1icl'W"l!'11'U'iij'U'VJU~ 2543) i-:i'1'UL'Un11~'1t~~\;l " . 
L-:l1t'Uelfi']~fi1'1lij1 L tl'U~el-:J'U-:J~U 111'1 iL-:J1telelfi~eln L 'U']~n1'1 L~clnel'U L~clL ii11L tl'UUliJ'iijcl L 'Un11 

'U-:J~'lJ LL 'Vl'Ui11e.J'U L 'U']~LL~-:J'1'UL-:l1t'1~1-:l L Uelelfi111 LL 'Vl'U~~eln ('111~\;l 2540) 

L~ el~ 'U L-:J1tiiL 'lJ LLn '111\j i'1J .Jf -:l~ 'U LL'1 t'rl 'lJ fl'lJ '1.fl 11t e.J 'U ~-:J6111-:Jit'V!'l 1-:l'rl ']~.fl 1 t-111 

- fl'U cl 1 cl'U L 'U ~ 'U ~ 'iij-:J'Vf1~'Ut-11Pl~fi111I 11"!! (,J n ~ lilt el~ it'V!11-:l L~ el'UlJ f.'l'U 1 cl'U '1-:J~ -:l'V!1 t-111) " . 
(~1,!n1ic.JLL'1tvr'il.J'U1n11Lfi~\;11L"1J(;l~ 7, 1lJ1t'4 YI.Pl.) L-:l1tn'111111t.11i~elfielelfi111L~ LL'1t 

~'1~~\;l L-:J1t'Uelfifl~ liltelelfiG'f (;1'11~ L 'Uit'V!'l1-:l L~el'U'rlflP!~ n1cl'U'1-:J L~el'Ufi11.fl1~'Ui5 L 'U"1JWt~fl~n1'1 DI '\I '\I gl 'I 1111 1 '\I 

~~\;] L-:l1t 1 'W.fl11"1 t~el~ '1 'W6111-:JL~el'Umn!]1t-111fi-:iL~el'U~-:J'V!1t-111 i-:i'1'ULn~mm~~~ \;l L-:l1t'Uelnq~m" 

~-:i&111111f.1lij1'V!i.11cl~"1~~\;1L~'U11t-11&1-:in11L-:i1t1'Wn~m" 3 - 5 Lvi1 L~el-:ili11nii~"~~(;leleln?f(;l"11~ '\I .. ,,, '\I 

'W111n LL'1tt-11111~el-:Jn11~'1 Wii111n 1 'l.16111-:lL 'V1Pln1'1m 'V!lJLL"1t(;l1~~'U ('111~(;1 2540) • 

~111fl'lJ'UclB'U'Vl~cl1'W"li1-:i~~LL~-:i~-:i (Salakpetch 1996, Pl'Wtliicl'W"l!'11'Wi'W'V1U~ 2543) el~1-:ih . " . 
n (;1111 n11 L~el n L i"ll'U~"llel-:J'U c.JLt-1iilij1 L tl'U ~ el-:l'Vi'111ru 1'11fit-1W '111'U~"llel-:l~'U~1 cl t.11 L tl'U~'U~ii • • 
LYILL'Vlm;cl11&1-:i el1'1titlcl'1(;11 16 - 20 - o 'V!~el 20 - 20 - o n1~ i-:iJ'Un111Lt-111t\-1~'U 

" . " 

1tclt~'1el-:J~iin111itlcl N p K ~elL'U6111-:lnel'UL-:J1telelfi~elnL~cltitlcl'1\;11 8 - 24 - 24 . . " 
'V!~el 12 - 24 - 12 

LL'1t1tclt~'1111'1tLi'Ucl'1(;11 13 - 13 - 21 L'U"1JWt~L-:J1t~~~" LL'1t'rlU11L'Uit'V!'J1-:ln11 . " 
i'il.J'l.11 m1"1Jel-:Jt:.1"1 L-:J1tlilt\;lel'lJ'1'Uel-:l~elm11 itl cl'V11-:J~'U111nn11tl cl'V11-:J 1 u (P1'Utl1icl"W"l!&11'Ui'W'Vl'lJ~ 

'I , '\I 'I 

2543) 
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~·rrN,; LLl;'l:::flw::: (2543) 11EJ~11J11 ,Jm,\jl1 20 - 20 - 10 iiLL'U1L'U1JL'Ut111L~1J"ll'U1~"llel.:J 
• V 

'V!'U1"llel.:JL ,d'el~?l.:i('U L~el L vim.Jfl1.Jn1i 111'1~,JEJ zj,:ie)1,1L 'U'UB'V15vil;'l"IJel.:Jfi1\;l L vi LL 'Vl?IL;EJ11m ie.m~~el 
V • • ., .., .. 

~111l'V!11'ULLl;'l::: t111viw.J'U1 L 'Uel"llel.:J L.:!1::: 

-W1ll;'l LLl;'l:::flw::: 2539 vi'U11m11~t1EJB'U'Vl~~ L"!J'U 'UEJfleltl tlmfliiB'Ll'Vl~~ t11t1l;'l:::vi.:i 
, 1 'I 'I 

i111n'Ut1111-n'tlEJLflii '111111'1L~1l'U~1l1Wl:.me.i~\;1L.:J1:::1~ L~EJiifl111lLL\;ltl~1.:Jel~1.:Jii'l1'm11~ru~.:i . ~ 

'Vl1.:J?I~~ L~el L '\.J~EJ'U L viEJ'Ufl'U1fit111vi'l-n',J mflffi\11EJ1111~,J EJB'U'Vl~~ LL\;l "t~vi'U11,J EJB'U'Vl~~iia'Vlfivil;'l • • • 

~ L 'V!l.!1:::?111 ,1 :::-d1 EJ L ~1.le.Ji;l e.J ~ \;I LLi;l::: fl W.fl 1vi L.:!1:::'U el tl fl \11 L 'U.fl 1fl 1~~ L ~ el.:J'i11tl'U El B'U'Vl ~~ ,1::: , DI " 'I 

?ll;'l1EJ~1-n'1 LLl;'l:::?lruLi1 EJ'UelEJ tl11'UEJLflffi 'Ut11ru~ii'\.J~111wtl1~'U111tl 'Ueltl'i11 nod' tl11 L i'UEJ~'1tl~el.:J 
cu QI , , " 

e.il;'l,11nm11Lfl11:::.i,;'\.J~111wo1\jle:J1'Vf11'V!it11'U1'UL.:i1::: V1i.:i,11nm11iiJEJ N P K vi'U11'Vl11i • • 
~-n:::ii'\.J~:u1wo1(;lel1'V!11 NP K L'UL'ULu~EJLvi1n'U 1.44 - 1.82% N, 0.16 - 0.19 P LLl;'l::: • 
0.40 - 0.43 K zj,:i?(,:Jtl'J1'U~:U1Wfi1\;lel1'V!1iL'UL'UL.:J1:::~1~1i,JEJ N p K ~iif11L'Vl1fl'U 1.42% N, 

V • • 

0.15% P LLl;l::: 0.38% K (~1vi.:ii; LLl;l:::flw::: 2543) L'Utl1':iLn'UL'UL.:J1:::LvielL'U1Lfl':i1:::.i,;o1\;lel1'V!1':ii!'U • 
TI~L'V!111:::'1:w ,:i::: 1 mfitl1':iL~EJ1fl'Utl1':iLn'U 1 'Ui'Um 'U1Lfl':i1:::.i,; L\11EJ Tindall ( 1994) 

-u qi ,:i vi 1 LLl;'l::: fl w::: (2539) 11 EJ .:i1'U 111 'LI ti LL 1 n "ll el .:it111'Vl \11 i;l el.:J t1111~~ mflii'Vl 1.:itl 1 

(Fertigation) L'Ue1m1 50% , 25% LLl;'l::: 12.5% "llel.:JeJ(;l':i1~EJvi'li'V11.:J~'U 1ie.il;'le.J~\JM1:::1~~1.:i 

~1nt1111 itlmflii'Vl1.:i~'U L~el'Vl~l;lel.:JL'U'U1:::EJ:::L1l;'l1 2 ti vi'U11m11 itlmfliil 'U1:::'U'Utl1'Vlt1eJ(;l11 • • • 
"fi1 L iL.:i1:::ii'IJ~:1J1We.Ji;'le.J~\;J~el~'U:U1tltl'l1tl1':i L i'UEJ'V11.:J~'U 30 - 40% (?1'11'U'U1lijEJ'VC61!?11'U 2539) • 

L"1!1.:J LLl;'l:::flw::: (2536) vi'U11t1111itlEJ'V11.:JL'U (foliar fertilizers) L?1~:u,11nm11iiJEJ • • 

(Partial budgeting) 

'11U tl.:!1'ULl3!':i'l~Hin'i:Jfl1':iLtl~\;l';i (1.~w'Utl vi .131.) 1~mh1ii.:JLL 'U1fi~ 1 'U tl1':iL'U~EJ'ULviEJ'U 
~ . 

~i;l\;l el'U LL 'Vl'U'V11.:JLl3!':i~~n,:i"IJel.:Jtl1':iL 'U~ EJ'U LL 'Ul;l.:J'V!~el'U~'U'U 1.:in,1m1:Utl1':ie.J~(;l~1.:J i fl1':ifll1U.:J~.:J 

'\.J•rn LEJ61l'ULLl;'l:::f111 i~1EJ 1 'Utl1':i~1L 'U'U tl1':i"llel.:JLL~l;l:::n,:i tl1':i:Utl1':ie.J~(;l L~EJ 1 i-W'i11':iW1LL\Jl Luvi1:::11EJ 1~ 

LLi;'l :::f11 L-n'~1EJ~ L 'U~ EJ'ULL 'Ul;l.:J L 'U L~eliit111L 'U~ EJ'ULL 'Ul;'l.:!1fitl1':ie.J~\;J L 'Vl1i!'U iJl "!Jtl1':i'W'i11':iW1~'U'Vl'Utl1':i • 
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,nnt111EJel1J~tJVl~el l iL 'Vlfl'Ufltl11t:-J~\;l~LL\;ln~h-:in1J (1JV111'V1El1~m, L "1J'V1Elfi111J1fi11"!! 2541) • 
m1i~'Vl1-:iu1.h~111ruu1-:i&1·m L tl1Jt111fl11J1rut111L tl~ Ei1JLL tl1;,-:itl1~111ru m1ti111~e1i1m1 

tJ ~utl1-:iV1~e1 L tl~EJ1JLL tll;'l-:in~ m111n11t:.1~i;iu1-:itl1~t11111Jt111~1L 'U1J n11-rhfo 1~ Ei LLG1~-:i'1-:im1 , 

n11l;'l~l;'l-:i"1Je1-:i11Ei1~ LLl;'l~t111Ltl~Ei1JLLtll;'l-:in~m111n11t:.1~i;i~'Vl11,,M1hL~11(1J L"!11J n11~11Ei1~ 

L~11( 1J Vl~e)~1J 'V11J n11t:.1~\;l l;'l ~l;'l-:1 1~ El Ltl~EJU Lvi EltJ n11L tl ~ EJ1J LL tl M'1'Vlfi"1Jel-:ln1h ~1 n11 
' ' 

i.:1~neltJ~"JEJ 1) ~1J'V11Jtl11t:-J~\;l~1nn~m11J~L~1JL-u'1111i111EJn11e1~h,!1,:i 2) 11EJL~~1nn11t:.1~\;l~ • 
LiJ1Je1~11JU~~U1J i111EJm11 Vl1Jl;'l~l;'l-:11J1-:I 3) 11EJL~~1nn~m11J~L ~1JL-u'1111i111EJt111el~ h,!1-:i 

'U • 

4) ~1J'V11Jtl11t:-l~\9l~L U1JelEJ 11JU~~U1Ji111EJt1111 Vl1J~l;'l~l;'l-:I 
• 'U ' 
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3.1 '!lel1.JL'!Jfl'!lel.:ln1-fji~ 

fl11Pifl~1L~a-:i ~i;l"I.IB-:lit~'\Jtlm:.J,UJ N p K LL'1ttlt.18'\J'Vl~~~a~'1~~1,lL-:l1t'UBflf'l~fl1i;l 
, , 11111 \I 

.;i ~ Pifl~1mvnt 1 'Uv1'U~e51 L.f1 a"l!tm~ ~-:ivr1 ~'U fol 1fll~u11lJ11"ll L ~ a-:i,:n fl L tl'Uv1'U~~ii filfl c.1 .f11't'I U.'1 t 

L 'YllJ1t'1lJ~B fl11~ ~1,1 L-:11t'UBfl(J~ fl1'1 LL'1t L~ii Lfl~(,lifl1'11'U1'\JVl~-:IV11fl11~~1,1 L-:11t'UBfl(J~fl1'1lJ1 

'Yl'11t.1tl 1.1.~1 1 'U f111Pifl~1L vJam1tJfut.J.1-:ifolru.f11't'ILL'1ttJ~lJ1ru~'1~~ 1,1"1.1a-:i L-:11t'Uafln~ "ilt L 'U'Ut1-:i , , DI,, 

1~~'\Jfl11Li~c.1 N p K LL'1t~t.18'\J'Vl~t.11'U1t~'\J~1-:11 ~ii~'1~Bfl11L1il~q/L~'\JLl,lLLi;ltfl11hi~'1~~1,l 

;li;lB~1il'UflWi11't'l"I.IB-:l~i;l~~l,l"IJB-:I L-:11t'U Bfl']~fl1i;l 1~ c.11 'UL~a-:1 fl1iL1il~qJL~'\J Ll,l LLi;lt fl111 ~~i;l~~l,l 

.J~Pi1'U-:lt1-:I '11'U1'\J"!jB~Bfl '11'U1'\J"!jB~i;l '11'U1'\J~'1~B~'U '11'\J 1 'UL~eNfoltlJ.f11't'l~i;l~~l,l 1iltPi1'U-:lt1.:J • 
'11'U1'\J~i;l~BnL'1flflJ t!1V1'Ufl~B~i;l "l.l'U1~"!.IB-:l~i;l fol11lJVl'U1"!.IB.:JL ,J~afl 1.1,i;lt Lif a "l.l'U1~ LlJ~~ LLi;lt 

L tJ a·h~'U ~ fil11lJVl11'\J LLi;l t L vJa 1 m~"li'BlJi;l fl1i 1 ~ti t.l~ L VllJ1t'1lJ fl'\J fl! fl t.l.f11't'l·1rn-:i'V1'U~ 1il tii fl11 
'IJ • 

r111lJ ~a.:im1"1.1a-:ivi"l!lJ1f1~~~ 1~ c.1 Pi1t!.:ifi.:i~i;l l,la'\J LL 'Vl'U'V11.:i Lflli~!n1il1il1fl f1111i~c.11 'U 1t~'\J ~1-:i 1 

1~ t.l 1 "tl1fi-:l'\JU itlJ1W'\J1.:Ji.'11'U 'UB fl1il1 fl'01ilt 1~~fl~1t1.:JL 'Vlfol'U fol 1 'U fl11~~fl11L vJa 1 ~ L-:11taa fl'UBfl(J~ 

i-rn 

'1fl1'U~Vl1fl1i1~ EJLLi;lt"!j1.:JL 1'111 'Ufl11~m.11 

'1fl1'U~Vl1fl1i1~ t.11.1.i;lt Ln'\J"li'BlJi;l: LL ,J i;l,:J'V]~i;lB.:JBEJL 'U \;11'\Ji;l fil'l'UL~ t.lt e51 L.f1B"lltm~ ~.:JVl1~ 
'IJ 'IJ 

3.2 n1n1.:iu~un11'V!fla,H1 

Vl1fl1i1~ c.11~ t.lfl11~1 L'U'U fl1i'V1~'1B-:!1 'U'11'\JL-:11t"I.IB-:1Lfl~(,11f11~~~1,l L-:11t'UBfl(J~ 1 'Ui'U~ 

\;11'\J'1fil'l'UL~EJt e51L.f1B"lltm~ ~-:ivr1~'Ufol1fll~u11lJ11"ll 1~c.11iL-:i1t~iimc.1 12 tJ 1i-;i'1'U1'\JL.:J1t 3 • 
~'U~B'Vl~'VlLlJ'U~ 1'ULL~'1t'l11 '11'U1'\J 4 '111 ;1-:i1i~'UL-:11tJ.:ii'U'11'U1'\J 72 ~'U~elfl11'Vl~i;le)-:I 1.1,i;ltL'U 

u.~'1t'l11iiLLmfol1'\JfollJEJ~1-:i-uEJt.1 1 LLm LvJa-ua-:iti'U~'1flit'V1'\J1il1flfl11"llt~1.:i.J1fl1.1.tJ'1-:ivr~-:i1tJfi'-:i~fl • 
u. U'1-:!Vlil-:i 

11.:iu.~'Ufl11'V1~'1a-:iu.'\J'\J~lJ.f11EJ1 'U'IJ~afl (randomized complete block) '11'\J1'U 4 '111 

1~mL~'1t'l11tJ1tflel'\J~1t.1~-:i'Vl~'1a.:i (Treatment) 6 ~.:i'V1~'1El-:I ~-:iil 
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T: LU'Ucl\;l'.i1~EJ N P2O5 u.m: K2O t'IJci'\;111 2 ru"1n1'11~eJ~'U~eJ1-1f-:1Ltl'UV1~V1L11'U~1-1Tu~11 

T 2 LU'Ucl\;l'.i1~EJ N P2O5 U."1~ K201'Ucl\;l'.i1 3 ffi"1n1'11~eJ~'U~eJ1-1#-:i 

T3 LU'Ucl\;l'.i1~El N P20s LL'1~ K20 L'Ucl\Jl'.i1 4nL"1n1'11~el~'U~e)1"1#-:i 

T,-. LU'Ucl\Jl'.i1~EJ N P2O5 U."1~ K2O L'\Jcl\Jl'.i1 2 ffi"1n1'11~eJ~'U~eJ1-1f-:1LL"1~lJ"1Ll"l 20 n.n./~'U/1-1#-:i 

T5 LU'Ucl\;l'.i1~EJ N P2O5 LL"1~ K2O L'Ucl\Jl'.i1 3 ru"1n1'11~eJ~'\J~eJ1-1f-:1LL"1~lJ"1Ll"l 20 n.n./~'U/1-1#-:i 

T6 LU'Ucl\;l'.i1~EJ N P2O5 LLl;'I~ K2O L'Ucl\;111 4 ru"1n1'11~eJ~'U~eJ1-1f-:1LL"1~lJ"1Ll"l 20 n.n./~'U/1-1#-:i 

v11n111ci~EJtl"1~ 3 1-1#-:i ~1V11''1Jcl\;111~EJ N P2O5 LL'1~ K2O (\Jl111-:i~ 1) ~'1~1i~-:ie.mn11 

iLr111~~~m!'U ernn111L1-111~~~'U (m11-:i~ 7 LL"1~\Jl111-:i~ 8) LLM1-:i111'U~'Uiin1lP!eJ1V111 • 
~cJ'1ifo1''1~1 (~1n11 13 mg/kg) U."1~L'rlLLV1'1L~EJ11~1 (~1n11 0.25 meq/lO0g.) ~-:iL~eJn1im11ci 

i:EJ 1'1Jmru P 'UeJEJ K -ueJEJ 1~EJ~-:ii!'Un111ciiJEJ1-1#-:i~ 1 ~-:itiiJm'f\Jl'.i 15 - 15 - 15 n111ciiJEJ1-1#-:i 
Cl 'I 'I \I 'I 

~ 21-n'1\Jl'.i 8 - 24 - 24 LL"1~m11ciiJEJ1-1#-:i~ 31i'1\Jl'.i 13 - 13 - 21 
~ . ~ 

Nutrient p K p K p K p K 

Nutrient level high high low low high low low high 

Fertilizer application 

First application 16 - 0 - 0 15-15-15 16-0-16 16 - 20 -0 

Second application 13-13-13 8 - 24 - 24 13 - 13 - 21 12 - 24 -12 

Third application 13 - 0 - 0 13 - 13 - 21 13 - 0 - 21 13 -13 - 0 

L~el 1-i,;V111'1Jii-:i,H111run1\JleJ1V1111'l.111'111-1iin111Lm1~~fi1\Jlel1'Vl1'.i Total N, Total P, . ~ . 
Total K LL'1~ Total C 1 'l.111'1 L1"1U.'1~'rl'IJ11 tJ~111t:Ufi1\Jlel1'Vl1'.i"llel-:111'111-1m m 'Un1'.iVl~'1el-:1 iitJ~111ru 

~ . ~ 

1'ULlPl'.iLlil'UL-riEJ-:i 1.41 % iitJ~111ruvleJ'1vleJ1''1 1.42 % iitJ~111ruL'rlLLV1'1L~EJ11 0.78% ii1-11111:ff'U 

13.46 ii ASH 15.98 LL"1~ii Organic carbon 40.93% (lP\111-:i~ 2) 

PERCENT ON RECEIVED BASIS 

TOTAL N TOTAL P2O5 TOTAL K2O MOISTURE ASH Organic carbon 

1.41 1.42 0.78 13.46 15.98 40.93 

1i11nn11ri1'U1ru 'rl'IJ11 tJ~111ru N ~1'1L'U~'U1'UVl~VIL11'U~~ 1, 2, 3, 4, 5 LL"1~ 6 L'V11nu 

0.72, 1.08, 1.44, 1.63, 1.99 LL"1~ 2.35 nn./~'U/tl \Jl111~1~'1J ci1'UtJ~111ru P ~1ci1'U~'UL'U 

Vl~'V1L11'U~~ 1, 2, 3, 4, 5 LL'1~ 6 L'V11f1'1J 1.04, 1.56, 2.08, 2.01, 2.53 U.'1~ 3.05 nn./~'U/tl 
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r1lJ~1~tJ LLa::mlJ1W K vt'l.G1L'IJ~'UL'U'Vl~'VIUJ'U~~ 1, 2, 3, 4, 5 LI.a:: 6 LVl1fl'U 1.20, 1.80, 2.40, 

1.60, 2.20, LLa:: 2.80 nn./~'IJ/u 1J111J~1~u (1J1111.:i~ 3) 

,m1~ii 3 minru N P K v11'1L'IJLl.i;la~'Vl~'Vll,1l'IJ\;1 

... ti 
'V11'VI L:IJ'IJ fl 

Fertilizer 
T1 T2 T3 T4 TS T6 

15-15-15 (kg/tree/year) 2 3 4 2 3 4 

8-24-24 (kg/tree/year) 2 3 4 2 3 4 

13-13-21 (kg/tree/year) 2 3 4 2 3 4 

Manure ( kg/tree/year) 60 60 60 

NP Kin soil 

N ( kg/tree/year) 0.72 1.08 1.44 1.63 1.99 2.35 

P ( kg/tree/year) 1.04 1.56 2.08 2.01 2.53 3.05 

K ( kg/tree/year) 1.20 1.80 2.40 1.60 2.20 2.80 

3.2.11im11~iJEJ • 
n111~,J EJ L.:11~flf .:1~V1i!.:11i1~ 1~,J ~ 1 m 1a1 L~E.11 nun11i~ LLi;i.:i~.:i Lv1mb EJ"V111 ~L.:11~ LL\Jl n 1 u 

' ' 
BB'IJ 1~~ 1~EJ 1~tl~1au Lfl'IJ~'IJU~L 1ru 1~'Vl1.:1~11 n111~tl~fl#.:i~G1a.:11i1~1~na'IJL.:i1::aan~an 30-45 

' ' ' 

1i~'IJ1n11"l.le:i.:it:.1aLLa~tl~utl1.:iflru111'V'IL.:!1~ '1~L~'UEJ"l.lW~t:.1ai1a1~ 3-4 it1~1~V1i;r.:i~amJ1'1J 1~~ 
'I , 'I , 

f111 l~1e)'U Lfl'IJ~'IJ'U~L'lW L~'Vli.:1~11 • 
3.2.2 m1~m~1G111u1iV11.:1Lfli1"l.la.:i~'IJ 

vi1m1Lfl'Ui1eJ~1.:1~'1Jflf .:i~ lL 'IJLL tla.:i'Vl~aeJ.:lfleJ'IJn11'Vl~aeJ.:I L v1m 'U'IJfl1"11i111"l.leJ.:ILL tla.:i 

Yl~aa.:i 1~mnui1a~,.:1~'1Je)~1.:11Je)EJ 15 '1~L~fl1eJ'Ufla11:'IJ~LLtla.:i'Vl~aa.:i 1~mnuu~L'lW'Vl1.:!~1l • • • 
~1~~'Ufl1111an 2 1~~'U ~e) 0-30 'il11. LLa~ 30-50 'i111. L~~L~i1eJ~1.:l~'IJ~Lfl'ULL\;la~'1~i1tl~111\Jl1 

' 
L'Y11fl'IJ LL~1'W1~1eJ~1.:l~'IJm~LL\;la~1~~'U1l11111fl'IJ L1.a~vi1m11Lfl11~~'Vl1.:!Lfli1~~'1J~'U~min11 

1Lfl11~~na1.:i f!W~'Vl~"llmmu1111"l!1~ 11V111V1E.11i;r~G1.:1"l.la1'1Jfl~'IJ'Vli 1~E.1'1::vi1m11Lfl11~~ pH, 

Electrical conductivity, Exchangeable cation (Ca, Mg, K, Na), Exchangeable acidity, 

Exchangeable Al, Available P, Exchangeable so/-, Total N LLa~ Organic Matter (OM) 

n11LnUiTel~1.:1~'1Jflf.:i~ 2 '1~LnUi1eJ~1.:lfleJ'IJn11L~'U~ tJ~ 1 flf .:i~ 1 L~mnU~1el~1.:I 
' 

~'IJ'Vln'l11~ 0 - 30 'il.11 LLa~ 30 - 50 'il11. i1eJ~1.:l~'IJLL\;la~'1~ Lfl'UL~i1tl~:1J1\Jl1LV11fl'IJ LLa~'U1 
' ' 

i1a~,.:i~'IJL'IJLL\;la~f11111an"l.leJ.:ILL\;la~J, ~.:11Lfl11~~Lv1a'Vl1~1\;11.:11 ~.:16U1.:l~'IJ 1~~11~1a~1.:l~'IJ~ 
I/ ti I II 

~e).:11Lfli1~~"v1.:la'IJLVl1fl'U 6 a.:i'Vl~aa.:i X 4 '111 X 2 )~~'U = 48 ~1e)~1.:I 
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:-

... ' 
• • .__ 1Lfl~1~~r1f.:ivi 2 

t111Lt1'Ui1eJ~1.:i~,.mf .:i~ 4 Ltl'U L'UL~m.1Y1t7't!tmr11J 2549 wseJ1Jfl'Ufl11Lt1'Ui1eJ~1.:i 1 'Ur1f .:i~ 

2 L ~m 'll~~'U Lvi~'U11ij'lJ~mruu1\J1mV111L'Vl~eJeJ~'1 'U~'U'll~mruLvi1 l 1 LLl.'l~ij'lJ~1J1ruu1\J1mV1111 'U 
• 'U • 

1 i.JmlJ1WL 'Vl1 L~ L 'U1~~~"!Je).:Jfl111J.:J~'U L \1e)eJfl~eJfl'UeJfl']~ 

eJ~1.:i 11n\J11lJ L~m~lJfl11'Vl~l;le).:) t 'Utl 2541 i!'U 1~ Ln~eJ'U\91 fl'Vl'UmLl.'l~J1vi11J t 'Ul'U~'Vl~l;le).:) 

"fi11 \1L.:J1~'1~~~l;lvr.:JLf1e)'UJ.:i'VllJ~ ~·~j,.~,~~.:JL~"!Je)~flL~flfl11'Vl~l;le).:JL 'Utl 254 7 LLl.'l~"!lm~ Li'11.:Jfl1111ij~ 
'U 

l\Jafl 1 ti ~.:J~e)'J1L~L~lJfl11'Vl~l;le).:J.f11~L'U~'Utl 2548 ~.:ii!'U fl11Lt1'Ui'JeJ~1.:J~'U~.:JL'U'UL'U~.:J-d' 

c:;:cu 1.c:r. iciicv.J 
Lfl'U\J1'JeJm.:J~'Ui'l1.:J'Vl2 'J'U'Vl 19 lJfl11rllJ 2548 

~cu 1.c:r. tcii cvcii 
Lfl'U\J1'JeJm.:J~'Ui'l1.:J'Vl 3 'J'U'Vl 23 lJfl11i'llJ 2549 

c:;:.., 1-=, ~.dcvcii 
LLl.'l~Lfl'U\91'JeJ~1.:J~'Ui'11.:J'Vl 4'J'U'Vl 3'r!']'l!t.f11i'llJ 2549 

3.2.3 'U~lJ1Wfi1\;jeJ1'Vl11L'UL'U 

'V11fl11Lt1'Ui'JeJ~1.:it 'Ui'lf .:iLL 1flf1e)'U'\111fl11 L'1tl~ 1~mn'Ui'JeJ~1.:i 1 rnnm.:i1~'11'U'J'U 20 ~'U • 

YlfY1~1mu11lJ"!l1&i lJ'Vl11'Vlm~~'1.:J"!ll;l1'Url~'U'Vli 1~~'\111fl111Lr111~~i)1\;j N, P, K, Ca ' Mg LLl.'l~ s 
LLl.'l~fl11Ltl'UL 'UL~e)1Li'111~~1'1{.:i~'1e).:J ,l~'\111fl11Ltl'U 1-2 &l'U~1~ f1e)'U~e)fl'U1'U LLl.'l~LL~fl 

Ltl'U61111Lrl11~~51\91 N, P, K, Ca, Mo LLl;l~ s "fie)lJl;l~L~,11flfl111Li'111~~'U~lJ1ruu1\J1eJ1'Vl11L'UL'U . :::, ,, " 

,i~ t iL ~eJPifl'l!t1 m11Ji1Ji'Uth~V111.:in11 tG1t1~&1\J11~1.:i., t 'U~'U~eJm1J1ruu1\J1m'Vl11 t 'Ut 'U 
• ,, I • 

3.2.4 fl11'U~'tM~LLl.'lffl'l!t1'1'J'UL.:J1~ 

fl11'U~'tM'<ij~fl11~ LLl.'lf m~n'1'J'U~.:J1~;.:i1'JlJ'1.:Jfl11i ~ LL~.:J~.:J fl111 l1i11 fl11f111ij~1"!lvi"ll fl11 

el1f fl"!l1vi"!l n111 l1eJ1'Vl11L&1~lJ fl11fl1~~'Ut l1eJeJ fl~eJ flLLl.'l~&i~ ~l.'l m1Lnrn~ ~1 LLl.'l~~'U 'l 1 l1 

~1L'U'Ufl11L'Vli'.ieJ'Ufl'U~Lfl'l!t\J11fl1'Ufi'tMeJ~\911lJ'Ufl&i 6'11'Vlf'Ufl11'UeJ.:Jfl'ULLl.'l~f111ij~~\911vi"!lL'Ufl11~~\J1 
':,J 'U 'U 

L.:J1~'U eJ fl']~ fl1l.'li!'UL 'U'U~.:J~~eJ.:J'\111 L~ ~ L mfifl11'UeJ.:Jfl'U f111ij~yj"!l LL 'U'U~'1lJ~'11'U ~e)'Vf~flL~ ~.:Jfl11 

'\111l;l1 ~ ~ mu~1lJ"!l1&i LLl.'l~ij fl11\J11'J lil'U'U'11'U'J'U~ (,11vl"!lt 'U LL 'Ul;l.:J'Vl~l;le).:) L~e)'rl'U'J 1 ij LLlJl.'l.:J~ \J11vl"!l 
'U 'U 'U 

lJ 1 fl fl'J 11:/ ~ 'U1 fl'] &i ~ .:J lil:1 L "tl '111Lrlijf111ij ~ 6'11'VI f 'ULLlJl.'l .:J ~ (,1 ~ L.:J 1:/~ 6'11~ty L~ LLf1 ,r .:J'U flLL~ .:J 

u.:i'llm 'Vf~e).:J 'Vf'Ue)'U~'Un'U 1 'U 'Vf'Ue)'U~'J'U 1 'U 'Vf'Ue)'U~1'U LLl;l~ 'Vf'Ue)'UL,11:/~l;l hr1~6'11~ru L '!l'U 11LL 'U.:J 
• u 
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3.2.5 fl1':i,in'li1;-fh1mm':ieJeJflfleJflLLmmT~~fll!-ll;l"!.leNL~1:::'UeJfl(J~ (Phenology) 

fl1';j,jfl'li1;'fh, cl1 fl1';je) eJ flfl eJ fl LLl;I::: fl1':i~ fll!-1 l;l"!Je)~ L~1:::'U eJ fl(]~ ~::: fl ';i:::'Vh L 'U LL 'IJ l;l~"!Je)~ 

~f1iffl';jfl';j LL~~::: 1 ii1eJ~1~-ri"!l~1,J1~eJ clL 'U LL ,J1;1~'V1fll;le)~f11';iL iil cl Lflcl~fl L~eJfli1 LL 'Vl'U"!Je)~~'U 1 'U 
~ . 

~ \ll;l~LU'U~'U~ijfl1';iL~~qJL&i'IJ L\;l 1 'U';i:::~'IJ'Ufl&i '11'U1'U 4 ~'U ~flL~eJfl"l!e)fle)fl~L~:ULL 'Vl~"l!e)fle)fle)e)fliJ1 

i,it1:Ufl'U '11'U1'U~'Ul;I::: 4 "!!eJ 1i~1LL'Vl'U~"!JeJ~"l!eJfleJflfl':i:::~1cl~1'Vl':i~'rlil 'V11Lfil~eJ~'Vli11cl"l!eJfle:Jfl • 
1~c.Jfl1':i&ifl'U1cl 'V11fl1':ii~Lfl(;lfl1':i'IJ1'U"!JeJ~fleJfl ir'IJ'11'U1'UfleJfl'IJ1'U LL1;1:::'eJ(;l';i1fl1':i&ifll!-ll;I 'IJ'Uvifl.fl1'V'l 

';i1 c.Jl;I::: LB c.Jfl"!Je)~"l!e) fie) fl LLl;I::: fl1';j L 'IJ ~ c.J'ULL 'Ul;l~"!Je)~"l!e)fle)fl 'V11fl1':i'IJ'Uvifl'!Je)i)l;li,J fl1\·11;1 :::fllf ~ ~~ LL~ 
~ 

3.3.2 "ti11'Vlc.J1fl1':ieJ€lflfle)flLLl;l:::fl1':i&ifll!-ll;I 

3.3.3 '11'U1'U"l!B fla flLLl;I :::'<il1'U1'U"lia l!-11;1 ~ a (;11':i1~ L:U \;l':i '11'U1'U l!-11;1 ~a"lie:i Lflcl m':iciii Ln'IJ • 

V U , 

3.3.4 '11'U1'U1'U i~LL~e:Je)flfle:Jfl~'Ufle:Jfl'IJ1'U '11'U1'U1'Ui~LL~L~il&ifll!-ll;l~'Ul!-ll;IG'lfl '11'U1'U • 
1'Um m 'Ufl1':iLfi'IJL~m 

3.3.5 '<il1'U1'Ul!-ll;l/~'U J1,,,,,rn l!,Jl;l l!,J~\;1/~e:i~'U Lflc.JJ1,,,,,r nl!-11;1 l!-J~ \;l ~e:i~'U~:::'V11 fl1':i'\J'Uvin 

'Vlflfilf~~ijfl1':iLfi'IJL~c.J1LLl;l:::'<iJ1'U1'Ul!-ll;l~e)~'UL'Vl1fl'IJ'<il1'U1'Ul!-ll;l~eJnLl;lfl'Silfil'Utl1Vlirfl~eJ~'U 
' ~ 

' u 

fl1':i'Vl1~1~~fl~11'!l1~~'U ~:::V11~1~1ni1e:i~1~ (sample) l!-ll;IL~1:::,11'U'J'U 100 l!-ll;l~eJ~~'Vlfll;le:J~~e:i'li1 

Lflc.J'U1l!-ll;ll!-J~(;JL~1:::~1fl 3 ~'UL'U~~'Vlfll;leJ~L'UJ1i11':i'Jilfl'U LL~1LL~rni1e:i~1~ (sample) 100 l!-11;1 

ci1'U~1 L 'IJeJ{L~'U~fil11il'Vl11'U~:::1fl~1fli1e:J~1~'11'U1'U 50 l!-ll;l~eJ~~'Vlfll;leJ~ L 'ULL~1;1:::J1 

3.3. 7 fl1';jlijflfl1':iL~1:::L ~e) L ie:JeJfl'Ue)flflflfl11;1 fl1':ifil1'1.Jflliitl1 fl1':i L "tleJ1Vl1':iLG'l~il ., ~ . 
3.3.8 ~'U'Vl'Ufl1';il!,J~\;l L~1::: L 'Uflflfl11;1LLl;l:::'Ue:Jflrlflfl11;11 'U,'U~eJ'1 L.fle)"!l:::eJ1fl , vi" al,, 

~. 'Ufil ';jfil~i)';i';i:U';i1"!l Lfl cl~ :::'IJ'Uvi fl~11-ff ~1 cl fil~~ LLl;I::: ~'U LL ,J ';i 1 'U fl 1':il!-1~ \;l L~1:::L 'U (]~ fl11;1 LLl;I::: 

'UeJfl(J~fl11;1 

3.3. 9 '!Je)i)l;l l!,Jl;l(;le)'IJLL 'Vl'U'V11~Lfil':i'li~f1~ ~ Lf1fl~1flfl1';j L"ll':i:::~'Utl cl~ LL\;lfl~1~fl'U'Vf~e)Lf1fl 
~ ~ ' 

~1flfil11i!LL(;lfl~1~"!Je)~LL~l;l:::~~'Vlfll;le)~ Lflcl~:::'\J'Uvifl 1) ~1L"tl~1clfil~~LLl;l:::~'ULL'U':i~L~il('U'Vf~e)l;lfll;I~ 

L~ a~~1 fl fl1':iL "ll':i:::~'Utl cl~ LL\;l n~1~n'UL 'ULL~1;1:::~~'VI fll;leJ~ (Treatments) 'U':i:::fleJ'IJ~1 cl ~1il cl • • 
~1G'l1':if11lijflfil(;l';jvl"!f ~1LL ';i~~1'U 1 'Ufl1':iLciil cl ~1LL ';i~~1'U 1 'Ufl1':if11lijflfil(;l';jvi"!f LLl;I::: 2) ':i1cl'S'IJ~L ~ii('U 

~ . ~ 

Vf~e)l;lfll;l~L'ULL~l;l:::~~'Vlfll;le)~ 'U':i:::fle)'IJ~1cl mmrul!-ll;ll!,J~\;l ';i1fil1l!-Jl;ll!,J~\;l 
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:-

3.4 m~1Lfl~1:1t,i'eiJa ,, 

3.4.1 fl1'i1Lf-l'i1~-i,;fl'l11JLL\;ln~h.:i'i~Vr:h.:i~.:i'Vl~i;teJ.:J (Treatments) 1ihJ'iLLn'i1l'11L~lil'itl 
'IJ 

' ., ' 
S:::SS for Windows ;,:iliJ~1Lfl'i1~-i,;i,:i11L~m.J'I! LLi;l~fl'l11JLL\;ln~h.:i6l.leJ.:Jfil1Lu~cl (means) 

1~ cl LU~cl'U L vi cl'U n1'iL tJ ~ clU LL Ui;t.:J?l'Vl56l.lel.:Jfl1L 'i~ Ln~ 1 ULL~i;l~~.:J'Vl~i;le),:J (Treatment) • 
r7f11'iL tJ~ clULL Ui;t.:J?l'V156l.lel.:J fl1 L 'iiir11 L 'UU'U'l n n LL?l~.:J11 fl1'iL tJ ~ clULL Ui;1.:J'Vf~eltJ-r'UtJ'i.:Jnlilm'i11i1u • • 
,- El 1 ~ L n ~ fl 1 h LL ~1 u 'VI 1-:J \;l 'i ,:in u 6U 111 ~ 1 n 1 'i L tJ ~ cl u LL tJ ",:i ?I 'VI 5 6l.l el ,:i fl 1 h L 'U u" 'U n LL ?I~ ,:i 11 • 

1) ~U'VIUfl1'ie.J~\;llil1nf1liln'i'i1l~L ~1JL 6U11l1ii'i1cl fl1'iel~ L 'i1J1.:J • 
2) 'i1cl 1~lil1nm'ie.1~i;i~L 'UUeJclLUUlillil'IJU ii'i1clfl1'iL vru"~".:iu1.:i 

'IJ • 

3) 'i1cl L~lil1nnlilm'i1J~L~1JL'U11l1ii'i1clfl1'iel~ 1 'i1J1.:J 

4) ~U'VIUfl1'ie.J~\;l~L 'UU'elcl L UUlillil'UUii'i1clfl1'i L 'VIU~i;t~i;t.:J 
• 'IJ • 

zj,:ip\'1m11?1a.:iimL 'in lil~LL?l~.:ifi.:im'iLtl~clULL tJ".:inlilm'i11~v'h1 ~fl1h"~".:i 1 u,ru~~ 

P7C)11J?f e),:j"!Je)'Vfi;r.:i '1~ LL?l~.:ifi.:im'iL tJ~ tl'I.JLL Ui;t.:Jf)lij n'i'i1J~'Vl11 ifl1 L 'iL ~11(u 1~cl n1'iL tJ~cl'U L vi cl'U 

P111JLL\;lfl~1.:J'i~'Vf11.:Jfl1'ii;'l~i;'l.:J"l.Jel.:Jfl1L'i lil1flfl1'111l?lel.:J"!JelLL'in f1'Ufl1'iL~1l(U"l.lel.:Jfl1L'i '11flfl1f;l11J 

~EJ.:i'Uel'Vfi;r.:i lil~'Vl11 i'Vl'i1'U fl1'iL tJ~clULL Ui;t.:J?l'Vl56l.lel.:Jfl1 L 'i~Lf1~'11flfl1'i 1 'tl~.:Jvl'Vl~i;tel.:J~LL\;lfl~1.:Jf1U • 
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4.1 fll11'ri~'U'W1el1n1ft 

U~1J1rutl1eJ'U fl11m~,11~i'J"1JeJ-:JeJ'U F111:W(ml:wi'Vlfi LLG'l~~t1.!V!,Qij~,:i~~~1~~ 
1 .di , do • i 1-=:!il ..:::11 •.c:11 

~ el-:JLL\;1'1 ~ L~el'U Flielt.Jrl~:W6111-:JL 1'11'Vl'V11fl1i!il fl'\;1\;1-:J LL\;! L~el'U:W'U 1Fl:W 254 7 t;N L~el'U fl'jfl!l 1Fl:W 

2549 LL~~-:JL~L{1'U11 ti 25471~Lf1~F111:WLL~-:JLL~-:J~'UL'UUi~L'Vllil1'Vl~ 'Vl1L~ilu~:w1ruil1eJ'U'VY-:itl 

.ifo-:i 1,791 :w:w. L'U"1Jru~~u~:w1rueJ'UL'Utl 2548 iiu~1nruil1eJ'U11:wLnffu 3,ooo :w:w. vi~au~inru 

:.;".JL~:W~'l..1(1-:J 62% LLG'l~L'UU 2549 u~1nruil1eJ'U'VY-:itlii1-h 2,154 :w:w. Lvi:W~'l..l~-:Jfl11U~:w1rueJ'I..IL'UU 
'II 

2547 LL\Jl~-:ir1-:i~1n11u~:w1rueJ'UL'UU 2546 (\;1111-:i~ 4, 5 LLG'l~6) L'UULL1n"1Ja-:in11'Vl~G'la-:i 2548 il 

• .. :~1nrueJ'U~-:ii'i-:iLnm.1 3,000 :w:w. m1:w('Ua~1~vi11-:i 66 5-:i 77% m,1'1-:Je-JG'l~an11il1u1\;lmV111 
'II 'II ' 

:t.r'l.'tlLLG'l~fl11L~e-JG'le-J~\;1'1lel-:JL-:J1~'Uelfl'J~fl1'1 (\;1111-:J~ 5) fl11'Vl~G'lel-:JU~ 2 (2549) u~:w1rueJ'ULLG'l~ 

F111:w('ULLG'l~aruvi.nija~'1. 'UU~:w1ru~L vi:w1~~:w \Jlan11L~'l..l L\;I LLG'l~ n111 ~e-JG'le-J~\;1"1JeJ-:JL-:i1~ Rail 
' 'II 'II 

I I I I 

~.:i~~LLG'l~Lu~~i;\'1~~a~1~vi11-:i 22.9 5-:i 32.5 ;,:iaruw1ij viLvi1J1~~:wa~1~vi11-:i 25-30 a-:iia11 
,. , 1 \J 1 \.I \J 

.l!!G'!L~fo~ (fl1:W16111fl11Lfl't;\;11 2547) ,11flfl11i-:JLfl\;l,J~'W'\J11L'Utl 2547 2548 LLG'l~ 2549 

ij'!1,-:JL1'11~eJ'l..l~-:J"!11-:Jel~i~V!11-:J L~eJ'l..lii'U1Fl:W(l-:Jfal'U1~'1..1 L~el'Ufal'U1~'!..l(l-:Jfl'jflf11Fl:W LLG'l~L~el'U 
\J 'I 'I ':,J 

mn!l1F1:wi'i-:ii;-:ivi1r1:w (m11-:i~ 4, 5 LLG'l~6) m:wrl'1~u ~1:w11ciu-:i~un111~il1L'r1ae-.i~\;IL-:J1~ 

".Jelfl'J~fl1"11~ ~a~r1~a-:inu~11m1'UL~~ ~:W~\;I (2540) 
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.. ,~1~'1 4 i.fl1nru~hJ11m~e1'\J ~1'\J1'\J1'\JeJ'\Ji;in fl1111tw.111i'Vlfi (RH) e1ruV1.nii?1~6'f(j!LL"~~16'f(jl 
• '\I '\I , , 

t'IJtl 2547 

No. of rainy RH Temperature 
Month Rainfall (mm) 

day (day) (%) Max (°C) Min (°C) 

January 45.5 9 75 31.1 23.8 

February 81.4 5 74 31.8 23.4 

March 68.9 8 74 33.2 24.1 

April 40.1 7 72 35.0 24.4 

May 86.3 6 72 34.1 24.5 

June 58.1 8 72 33.8 24.3 

July 215.0 19 69 32.9 24.4 

August 100.3 9 66 33.0 24 

September 245.1 17 74 32.5 23.5 

October 363.1 24 77 31.2 23.8 

November 257.5 20 74 30.7 24.0 

December 230.1 18 72 30.2 23.7 

Total 1791.4 150.0 871 389.5 287.9 

Average 149.2 12.5 72.6 32.5 24.0 

.,; 
?1mi1e1i;iuEJ111V1m'\Jfl1fll~u•fi1111"11 (2550) Yl111: •• 

Lne1~'111ru 15~tl~111 ru J 1 eJ'\J ~\;In L 'U LL~"~ L~el'\J'Vfl.J'l1 1 'U L~el'U n11.n 1i'U fl tJ 2548 , 
~ 

iitl~111rue.l'U~16'f(jl 1lJiieJ'Ui;i m" El LL"~tl~111rutl1eJ'U111n~6'f(jl 1 'UL~el'\J fi'U11fl11 L'Vl1fltJ 1053.4 • • 
11.11. L'U"tlru~~L~e1'Umm1i'IJG tJ 2549 iieJ'Ui;in?l~5~ 218.9 1111. LL"~i;i"1fl11t1tJ'rl0fl!~mEJ'U L'U'U • '\I , ., 

L~eJ'U~iieJ'U111nn11~6'f (jl L 'U 1eitJtJ n11m~'11 EJ i1"tJe1~e.l'U't'ltJ'l1 iieJ'U 1,1 n L '\J'VI m~ei'U EJ m 'l'UL~eJ'U . , 

n11mi'IJG 2548 LL"~ii~1'U1'\J1'U~e.l'IJ1,1n111nn-h 130 1'\Jitl m111t'IJ1.11Ji'VIITT'U tJ 2547 5~ 2549 , 

ii1-111~wJ1~ 65.6 ci~ 88% f11111tm,11i'Vlfil'Un(j!LLi~"tJe1~tJ 2548 ii1-11~1e1~1~wJ1~ 65.6% ·,~ ~ 

ci~ 69. 7% Lvi1J'IJ eiru'Vl.nii?1~6'f(jl 1 'UL~el'U n11.n1i'Ui:i ii'IJ1fl1J LL"~L11~1EJ'U LL"~fl0~.f11fl11 el~ 
, V V • • •1 '\J 

1~'Vl11~ 31.8 ci~ 35.5 °( el~1~ 11n1,1111e1ru'Vl.nii?1~6'f(j!LL"~~16'1(j!L,J~EJ"tlel~'VY~ 3 tJii1-11 lniL?lEJ~fl'U 
, '\I '\I , , 

111n (1,1111~~ 4, 5 LL"~6) 
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fl111~;j 5 tl~lJ1W~'Ui1m~el'U ,i'1'U1'U1'U~'U\Jlfi fl11lJ''U"'lJ'W'Vl5 (RH) '€1Wvt.flii6'1~6'1~bb"~~16'1~ 
'I 1\1 \I 'I 'I 

L'Uu 2548 

No. of rainy RH Temperature 
Month Rainfall (mm) 

day (day) (%) Max (0 C) Min (°C) 

January 39.0 5 69.2 30.7 22.9 

February 0.0 0 66.5 33.2 22.4 

March 75.0 6 69.7 32.8 23.1 

April 14.8 2 65.6 35.5 24.1 

May 180.0 16 67.8 34.8 24.3 

June 78.8 11 70.9 33.3 24.4 

July 49.4 8 68.7 33.7 24.2 

August 178.6 12 68.0 34.0 25.0 

September 99.9 12 70.4 33.1 24.2 

October 377.9 22 76.1 31.0 23.9 

November 765.0 18 77.8 30.7 24.0 

December 1053.4 25 86.0 27.5 23.6 

Total 2911.8 137.0 856.7 390.3 286.1 

Average 242.6 11.4 71.4 32.5 23.8 

~111: 6'1'11'U'€1\Jl'Ul:JlJ1'VIEJ1'Ufl11'1~fi11lJ11611 (2550) •• 
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.. ,~,~;i 6 tJ~111w~.hJ11EJL~8'U -;i1-u1-u1mJ-u,in fl111J,'Ul.11J'W'Vlfi (RH) 8W'Vlflih"1.:i,WlLLa~~1'1~ 
'I '\I ,., , • 

1-uu 2549 

Rainfall Number of 
Month 

RH Temperature 

(mm) rainy (day) (%) Max (°C) Min (°C) 

January 151.9 15 86.0 33.3 21.1 

February 218.9 14 82.0 32.5 23.0 

March 42.5 8 80.0 35.4 21.7 

April 156.1 13 80.0 35.0 23.5 

May 186.5 21 85.0 34.4 23.5 

June 310.7 19 81.0 34.7 23.5 

July 33.1 7 79.0 34.7 23.4 

August 64.6 14 86.0 35.5 23.0 

September 185.1 18 78.0 34.9 23.4 

October 365.5 17 75.0 33.8 22.5 

November 284.19 19 85.0 33.5 23.2 

December 155.8 20 88.0 32.9 22.5 

Total 2154.9 185.0 985.0 410.6 274.3 

Average 179.6 15.4 82.1 32.2 22.9 

;1111: '1'11'U8\Jl'U~1J1Vlfl1'Ufil1Pl~fi111J11"11 (2550) •• 

:-
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L~BvhnHu1,J~:i.rnu~'IJ';i1cJL~m..1-uB-:i~-:i 3 tJ ~ffW.lil.2547, 2548 LLa~2549 'W'U'l1L'IJ 6 

L~B'IJLL ';jfl -uB-:itJ 'W.lil.2549 ilu. 'IJ'l 1 u1J'IJ~1J1ru~'IJ';i1tlL~B'IJ Lu~EJ1J1nn11 tJ 'W.!il.254 7 LLa~2548 

~11Ja1~'U G'i11JL'IJ 6 L~B'IJ'Vl~-:i 'W'U11-w.!il.254811LL'IJ'JLU1J'IJ~mru~'IJ';i1EJL~B'IJ Lu~EJ1J1nn11 

tJ -w.!il.2547 u.a~ -w.lil.2549 m1Ja1~'U (.n1-w~1) 

.so 

:15 

20 ,-'"'· • ..... ii 
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L~Bvi,11';iru1~11J11J11J~~'IJ\;lfl-U€1-:i~-:i 3 tJ ~€1 -w.!il.2547, 2548 LLa~ 2549 'W'U'l1L'IJU 

-w.lil.2549 L'IJ 6 L~B'IJ il~11J11J1'1J~~'IJ\;lfl 1J1nn11tJ -w.!il.2547 u.a~ -w.lil.2548 ~-:i~B~~~B-:in'U 

'U~1J1fJJ~'IJ';i1cJL~€1'1J L 'IJ 6 L~€l'IJLL ';ifl"IJ€1-:I 'W. lil.2549 L-li'IJf1'1J (.fl1'W~ 2) G'i'J'IJ L 'IJ 6 L~€1'1J'Vl~-:I 'W'U'J1 L 'IJ 

tJ -w.lil.2547 1JLL'IJ1Lu1J~11J11J1'1J~~'IJ\;lfl 1J1nn1111JtJ -w.lil.2549 LLa~-w.!il.2548 \;111Jci°1~'U 
.,; 

(.fl1'W'Vl 2) 
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Ill Ill ,s , , 1J 
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'U • 
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Month 

-Mi:n("c) 2547 """'"""' Min( 0 c) 254a-• -lcfm.{"cl 2549 

4.2 n111Lfl11::'Mi'lil~1-1fi'U 

f11':iLf1'U~'l'eJ~1.:J~'UfJ{.:i~ 1 L ~€IL 'U'U f11':iLf1'Ui11"fl':i111"1Jel.:JLL i.J'1.:J'Vl~'1el.:J ~';i~~'Ufl1111~fl 2 

':i~~'U ~el 0-30 LL'1~ 30-50 '1111. 

Lila,J ':i~ W'U f!1111a~11'111'U ':i ru"IJa.:i~'U 1~ c.1 f11':i L vi t.1'U n'Ur111111,1 ':i~1'U ':i~ ~'Um 111a~11 '111'U ':iru 
, '\I • • '\I 

"lleJ.:J~'U"IJa.:im11i~'U1~~'U (11V1':i':it:i.1'U"fl 2542) "fl'U11~'U 1 'LILL i.J'1.:J'Vl~'1a.:iijf'i1-ffi~,11nm':i1 Lfl':i1~~ 

~.:i-d' ,J~111rul'ULl,l':iL'1'U~1n11 2 gkg~1 ,J~111ru51~Ylac;1'V'la-rc;1~1n11 10 mg/kg ,J~111ru51~ 

L"flLL'Vl'1L;t.111"1Jel.:J~'U';i~~'U 30 '1111. ijf'i1Lvhn'U 0.22 meq/l00g L'U'Ulil1~~.:Jf1111111,1';i!1'U~el 0.2 

meq/1 00g LL\Jli.J~111ru51~ L"fl LL 'Vl'1L;t.111"1Jel.:J~'U':i~~'U 50 '1111. ijf'i1L'V11fl'U 0.18 meq/l00g L'U'U 

1"11~~1f111lJ11,J';i!1'U ,J~111ru51~LLfl'1L;t.111~1f111 1.2 meq/l00g ,J~1J1t:i.151~ LL11fl'UL;t.111~~'U 

';i~~'U 30 '1111. iji"l1L'V11fl'U 0.43 meq/1000 L'U'Ul"l1~'1.:Jf1111J11,l';i~1'U ,J~111ru511,lLL11fl'UL;t.111~~'U 
~ '\I • • 

';i~~'U 50 '1111. iji"l1L'V11fl'U 0.36 meq/l00g L'U'Uf'11~~1f1111111,1';i!1'U~ 0.4 meq/l0Og ,J~mru 

511,1L'l1L~t.111"1Jel.:J~'U-X.:i 2 ':i~~'Uij1-11at.1L'U"tt'l.:J 0.03 - 0.04 meq/100° L'U'Ul"l1~~1n11111m~1'U 
• '\I ~ • 

LL'1~.:J11 ll,]ij-u n 1'Vl1"1Jel.:Je.1'1 fl';i~'Vl'U'11f1511,1 L'l1L~t.111~'1.:J Lfl'U 1 i.J LL'1~i.J~111ru511,1.a''1 L Ylai"IJa.:J~'U';i~~'U 
a~ • '\I 1 

30 '1111. iji"l1L'V11fl'U 8.24 meq/l00g ;.:JL'U'Ul"l1~~1f1111111,1';i!1'U LL\Jli.J~111ru51~i'1Lvlai"lla.:J~'U 

';i~~'U 50 '1111. iji"l1L'V11fl'U 21.89 meq/l00g L'U'Ul"l1~~.:Jf1111111,1';i!1'U~el 15 mgkg~1 (1,11';i1.:J~ 7) 
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A~;•-•1-·,un"--"' -.,. ~-- .. - ... _ ,. ,,_.11, 1 11u ,.,,, ,'i!'i:at1 ••··tJt,n•,1••n•• fl1'i,~,~-,-·1::1. ""1~ 
• • __, 

12
: ,i ' · 1 I t.. : , i •·. ':~ 1.,J~ "1 

Total Available NH4OAc Extract (meq/100g) 

Detail N p 

(%) (mg/kg) 

Depth 0-30 cm. 0.10 

Depth 0-50 cm. 0.08 

9.46 

2.58 

K 

0.22 

0.18 

Ca 

0.91 

0.70 

Na 

0.04 

0.03 

Mg 

0.43 

0.36 

Available S 

mg/kg 

8.24 

21.89 

tfhrnu~t.1'Vl~cl1~'1ijri1 1.45 % LLi.'l::: 1.23% ~1n11r11lJ1~'Hi1t.1~ 1.5% Acidity ijri1a~ , ~ ~ 

1:::'V111-:I 4.55 - 4.69 tJ~lJ1f.1.151~8i.'liiL'UcllJ6!J8-:1~'1.Jvr-:i 2 1:::~'U ijri1a~Lt.1-!i1-:i 3.91-3.96 , ~ ~ 

meq/1 00g LLM1-:i11ijtJ~lJ1f.1.l 8~fa 'UcllJL '1..11::: ~'U 1nJ L~ cl-:! fl'U ~t.1Vq fl1f'l11lJ L 'Ut.l m~6!J8-:1~'1.J vr-:i 

2 1:::~'U ijri1acl'1t.1-d1-:i 4.55 - 4.69 Ldmvicl'Ufl'U~t.16l!~f'la'Vl-:ii zj,:iijal.'lfa'UcllJ'tJ1:::lJ1ru 1.70 
~ , ~ 

meq/l00g (-8' cl-r~tl LLi.'l :::1 L;i cl 1 2539) 'Vl~mdm vi cl'U n'U ~'1..l"v'I ~1 t.1 i-:i'Vli ~t.111511~ij,J~1.11ru 

al.'lfa'Ucl1J8~1:::V111-:i 1.77 ii-:i 4.78 meq/l00a ('Uru'1-:i LLi.'l:::fi1:::Y1-:ifll 2542) LLi.'l:::ijri1m11JL'Ut.1 
'\I '\I ::, , " 

m~L'Ut.1~1-:16!18-:1~'1.J -r~~ 1:5 H20 8clLt.1-d1-:i 4.86 - 4.92 ~-:i~1tJ1~11 ~'1.JLt.1LLtJi.'l-:iij,Jnn~cJ1~'1.J 
~ , .,J 

fl8'1.J"U1-:IL'Ut.1~'1..lm~i~ '1..18fl'-il1ni1r11f'1111.1'l!11vJvh6!18-:1~'1.Jijri1a~'1t.1-d1-:i 21.30-28.00 µSiem 

LL~~-:i11ijri1f'1111.1'l!11 vJvh~~1 11m'llt1JV11 L~a-:if'1111.1L~1.16!Ja-:i~t.1zj-:i,1:::ijri1f'1111.1'l!11 vJvhi-:iLLIJi 2000 

µSiem ~t.11,J (~111-:i~ 8) 

Detail 

Depth 0-30 cm. 

Depth 30-50 cm. 

OM 

o/o 

1.45 

1.23 

Acidity 

Meq/100g 

soil 

4.55 

4.69 

Al 1:5 H20 

Meq/100g Ee 
pH 

soil (µSiem) 

3.91 4.92 28.00 

3.96 4.86 21.30 

a1'Vl,r'UL,a8~'1.JLL'tJl.'l-:J'Vl~i.'l8-:!~1:::~'U 30 cm. ijL,a8~'1.JL'Ut.1~'1.J'Vl11cl 37.41 % ijL,a8~'1.JL'U'1.J 

~'1.JL 'Vl'Ucl'l 34.17 % LLi.'l:::ijL,d'8~'1.JL'U'1..l'V111clLL ,j,:i 28.42 % LLi.'l:::~'1.J 1 '1.JLL tJi.'l-:J'Vl~i.'18-:!~1:::~'U 50 cm. 

ijL-d'a~m'Ut.1~t.1L'Vl'Ucl'l 36.54 % ijL-d'a~m'Ut.1~t.1'V111cl 35.90 % LLi.'l:::ijL-d'a~m'Ut.1V111mLu-:i 

27.56 % i~L'UtJ~t.1ci1t.1tJt.1L'Vl'Ucl'l (~111-:1~ 9) 
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911•n:aii 9 "'n~ru::L;jt1ti'\J 

Detail PARTICLE SIZE TEXTURE 

o/o CLAY o/o Silt o/o SAND 

Depth 0-30 cm. 34.17 28.42 37.41 CLAY LOAM 

Depth 30-50 cm. 36.54 27.56 35.90 CLAY LOAM 

m1LntJ~\rnv1-:i~'l..11i-:i~ 2 LntJ~'ltlV1-:Jri€1'\Jn11L'1'UcJ tJ~ 1~!-:i~ 1 YltJ11~'\JL'\JLL'U~-:J'Vl~~€1'1 YltJ • 
tl~mru 1'1.J11n1L'iiJ'\Jii1-ht1tj1::V111-:i 0.08 - 0.11 % (0.80 - 1.10 gkf 1 

) L'U'\J1-11~tl't1cJn111J11n1~1'\J 

zj,:i1-111 '\J Lln1L'iiJ'\Jl.J11n1~1'\J~€1-:Jii1-11G1-:in11 2 oko-1 'U~l.J1t"U'W€1'1'W€11''1i11-11t1v1::V111-:i 7 .19 - 9 .24 
.. \I .::, .::, 'U 

mg/kg tl~1J1rui~ L'rlt1ii11-11t1tj1::V111-:i 6.42 - 11.46 mg/kg tl~l.J1t"Ufi11Jl 1 YlLL 'Vl'1 L;cJ1Jii1-11t1tj 

1::V111-:i 0.14 -0.22 meq/l00g tl~l.11t"Ufi11JlLL~~L;cJl.Jii1-11t1tj1::V111-:i 0.14 - 0.22 meq/l00g 

tl~l.J1t"Ufi11nLLl.ln'UL;cJl.Jii1-11t1v1::V111-:i 0.17 - 0.35 meq/l00g tl~1J1ru€i'\J'Vl~cJ11n'1i11-11€1V 
, 'U 'I \I 

1::V111-:i 1.37-1.84 gkg -1 LL~::1-11m11JL'U'Un".i~ii1-11t1tj1::V!11'1 4.22 - 4.56 YltJ11~'\Ji1'1fl1YlL'U'U 
cl 

m~ (1n111'1'Vll0) 

~,,,-:i;i 10 tJ~1nrufi11nmV1111 '\J~'\JLntJ~1t1v1-:iLdt1 19/01/48 vh::~tJ o-30 'lll.J . • 
Treatment Total N Available Available NH4OAc Extract OM 1:5 H20 

o/o p mg/kg S mg/kg (meq/100g) o/o 

K Ca Mg pH 

Tl 0.11 9.24 6.76 1.84 4.43 

T2 0.09 8.59 6.99 1.45 4.41 

T3 0.09 7.19 6.42 0.14 1.47 0.35 1.45 4.42 

T4 0.08 7.82 9.85 0.22 1.32 0.26 1.37 4.56 

TS 0.09 7.44 6.32 0.14 0.45 0.17 1.57 4.22 

T6 0.10 6.58 11.46 0.17 0.98 0.29 1.57 4.45 

'Vl~~t1-:Ji11-11ffi~'iiJ1nm11L~11::"1'V1nfi11n€11V!11hlLL1nMh-:in'\J'Vl1-:J'1(i~vr-:i 2 1::~tJm11J~nLL~::n~~ • • 
~-:it tl~1J1ru1'1.J11n1L'iiJ'Ui11-11t1tj1::V111-:i 0.10- 0.12 % (1.0 - 1.2 gkf1

) L'U'\J1-11~1m\'Lf1cJ-:J 

l.J11n1~1'\J zj,:i1-111 '\J Lln1L'iiJ'Ul.J11n1~1'\J~€1.:Ji11-11G1-:in11 2 oko-1 tl~l.J1t"U'W€1'1'W€11''1ii1-11t1v1::V111.:i 
.. .. 'U .::, .::, 'U 

22.89- 940.16 mg/kg tl~1J1t"Ufi11JlLYlLL'V1'1L;cJl.Jii1-11t1tj1::V111.:i 0.26 - 0.32 meq/l00g ~.:in11 

1-111n1n1~1'\J~ 0.20 meq/l00g tl~l.11t"Ufi11JlLL~~L;cJl.Jii1-11t1tj1::V111.:i 0.61 - 1.53 meq/l00g 

l-11l.111n1~1'\Jt1tj~ 1.2 meq/l00g tl~1J1t"Ufi11JlLLl.ln'UL;cJl.Ji11°i1t1tj1::V111.:i 0.29 -0.66 meq/lO0g 

1J11n1~1'Ut1tj~ 0.4 meq/lO0g L'l!L~cJl.lii1-11~11::V111.:i 0.03-0.05 meq/l00g (1n111-:i~ 11) 
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P1111-1.;t 11 m2.11wfi1vimvr1':i 1 'U~h.1LntJ~1e1~1.:iLde1 • 23/01/49 vh~~tJ o-30 6112.1 . 

Total N Available P NH4OAc Extract (meq/100g) 
Treatment 

(%) (mg/kg) K Ca Na 

T1 0.11 28.71 0.30 1.16 0.05 

T2 0.11 40.61 0.32 1.53 0.04 

T3 0.10 26.35 0.26 0.61 0.03 

T4 0.11 22.89 0.32 1.17 0.05 

Ts 0.12 26.11 0.30 1.10 0.04 

T6 0.12 28.19 0.27 1.22 0.04 

Significant ns ns ns ns ns 

CV(%) 6.74 21.28 8.50 26.26 18.06 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95%. 

Mg 

0.53 

0.66 

0.29 

0.58 

0.49 

0.56 

ns 

24.20 

el~':i~'Vl11.:I 2.76 - 3.55 meq/100g 11liim12.JLLvlfl~1.:ifl'U'Vl1.:1'1~~ fl1fl'l12.JL'U'Ufl1~L'U'U~1.:i"lleJ.:i 

~'LI 1'~~ 1:5 H20 e1EJ"l'U"!i1.:i 4.62 - 4.8311liim12.JLL(;lfl~1.:in'U'Vl1.:iG1~~ LL~~fi1r1112.1tl11vJvl1"lJe1.:i 
'IJ 

~'Uiifi1e1~"l'U"!i1.:i 35.08 - 45.90 µSiem 11liir1112.JLL(;lfl~1.:in'U'Vl1.:1'1~~ (\;1111.:i~ 12) 

~1,1-1~ 12 m2.11wfi1(;lmvr111'U~'ULntJ~1e1~1.:iLde1 23101149 ~':i~~tJ o-3o 6112.1. 
' 

Acidity Al 1:5 H20 

Treatment OM o/o Meq/100g Meq/100g 

soil soil 
pH Ee (µSiem) 

Tl 2.13 3.41 3.21 4.81 40.38 

T2 1.86 3.07 2.86 4.83 45.90 

T3 1.75 3.76 3.55 4.62 41.68 

T4 1.99 2.87 2.76 4.86 35.08 

TS 1.99 3.57 3.27 4.68 43.43 

T6 2.06 3.56 3.22 4.70 42.78 

Significant ns ns ns ns ns 

CV(%) 7.01 10.00 9.20 5.58 8.82 

22 



VflJ11 ,J~1nru1'ULIJ1Wil'Uijr11atj1~'V!11.:J 0.90 - 1.00 gkg~1 (0.09-0.10%) hmfil11:IJU.1Jln~h.:in'U'V11.:J 

~~~ 'IJ~:1J1ruyja~yja~~ijr110tj1~V111.:i 9.65 - 46.59 mg/kg 1lJijf'l11:1Ju.1J1n~h.:in'Uv11.:i~~~ 

'U~:IJ1'1JLYIU.'Vl~L;EJ:1Jijf'11atj1~'V!11.:J 0.22 - 0.29 meq/100g 1lJijfi!11:IJLLIJln~1.:in'U'V11.:J~~~ 

'U~:IJ1'1JU.fil,H;EJ:1Jijr11atj1~'V!11.:J 0.48 - 1.30 meq/100g 1lJijf'l11:IJLLIJln~1.:Jtl'U'V11.:J~~~ 'U~:JJ1ru 

L611L~EJ:1Jijr11atj1~'V!11.:J 0.03 - 0.05 meq/100g 1lJijf'l11:IJLLIJln~1.:in'U'Vl1.:J~~~ IJ,l;l~'U~:1J1ru 

LL:1Jn'UL;EJ:1Jijr11atj1~V111.:i 0.25 - 0.56 meq/100g 1lJijfi!11:1JLL1J1n~1.:in'U'Vl1.:J~~~ (1J1111.:i~13) 

'11"a1~ii 13 'U~:IJ1'1Jfi11Jla1'V!1i L 'U~'ULi~tJ\Jl1B~1.:Ju1a 
' 

..I ., 
23/01/49 'Vli~~tJ 30-50 611:IJ. 

Total N Available P NH4OAc Extract (meq/100g) 
Treatment 

(%) (mg/kg) K Ca Na 

T1 0.10 46.59 0.22 0.84 0.05 

T2 0.09 14.90 0.26 1.30 0.03 

T3 0.10 15.21 0.23 0.48 0.03 

T4 0.10 13.26 0.29 1.17 0.04 

Ts 0.10 13.88 0.25 0.95 0.04 

T6 0.10 9.65 0.23 1.04 0.04 

Significant ns ns ns ns ns 

CV(%) 4.15 72.44 10.46 29.75 19.63 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95 % 

Mg 

0.40 

0.56 

0.25 

0.51 

0.47 

0.50 

ns 

24.65 

ijr11atj1~'V!11.:J 3.17 - 3.80 meq/100g 1lJijm1:JJLLIJln~h.:in'U'V11.:J~~~ f'11fil11:IJL'U'Uni~L'U'U~1.:J 

"IJB.:J~'U -r~~ 1:5 H20 BEJLmh.:i 4.72 -4.851lJijm1:1JU.1J1n~h.:iti'U'V11.:J~~~ LL'1~f'11fil11:IJ'U1Lyjvh 
'U 

"IJB.:J~'Uijr11a~L'U-1i1.:i 30.13 -37.05µ5/cm 1lJijf'l11:IJU.IJln~1.:in'U'V11.:J~~~ (1J1111.:i~ 14) 
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Pl1':i1~;l 14 tl~1J1nlfi1(;)e.J1Vf1".i L 'U~'ULn'U~1e.l~1.:JL~e.l 23/01/49 ~".i::~'U 30-50 "IJ:W . • 
Acidity Al 1:5 H20 

Treatment OM o/o Meq/100g Meq/100g 

soil soil 
pH Ee (µSiem) 

Tl 1.71 4.01 3.80 4.75 

T2 1.37 3.39 3.17 4.85 

T3 1.68 3.85 3.64 4.63 

T4 1.65 3.26 3.17 4.89 

TS 1.74 3.79 3.52 4.69 

T6 1.69 3.96 3.63 4.72 

Significant ns ns ns ns 

CV(%) 8.46 8.38 7.51 2.06 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95 % 

35.30 

37.05 

36.75 

30.13 

34.65 

36.23 

ns 

7.30 

nT~Ln'U~,e.1~1.:i~'Uflf.:i~ 4 '\l::Ln'U~,e.1~1.:ilu"li,.:i 1- 2 itJ~1.Jne.1'U~e.1n'U1'U1'Uti~ 2 LL":: 

na'U1'1t1c.1tJ~ 2 f'lf.:i~ 11~c.11-u1finTnn'U~,e.1~1.:i~'U, ,11'U,'U~,e.1~1.:i LL"::fi11~v11n111Lm1::.J • 
L Vlije.J'Uf1'Uf11".iLn'U~1e.l~1.:J~'U 1 tl1Lf'l".i1::"v1fl{.:i~ 1 

i1vi-r'Uf111Ln'U~1e.l~1.:J~'U ~".i::~'Uf'l11:W~f1"lle.l.:l~'U 30 L"IJ'U~L:IJ(;)';j 'V-l'U11 tl~:w1ru1'UL\;l".iL'\l'U 

i1fil1e.1tj1::vi11.:i 0.09-0.12 % (0.90-1.2gkf 1) hiiifl11:wLL(;)n~1.:in'U'Vl1.:i~f1~ tl~:w1ruwe.1~'V'le.1-r~i1 

fil1e.Jtj1::vi11.:i 22.55 - 43.93 mg/kg i1m1:WLL(;)f1~1.:Jf1'U'V11.:J~f)~e)~1.:Ji1tl'c.1i1~qi 

'V-l'U11 T3 LL":: T61:ULL(;)f1~1.:Jf1'U T2 LL"::Ts LL~LL(;)f1'V11.:J~f)~f1'U T1 LL":: T4 LL~~.:111f11".iL~:Wtl~:w1ru 

ilc.1 LL":::w" Lfl LL~~.:im1:WLL(;)f1~1.:in'U 1 'Utl~:w1ru"tJe.1.:iwe.1~we.1-r~1 'U~'U tl~:w1ru 1 'V-ILL 'Vl~L;c.1:wiifil1e.1~ 
• 'II 'II 

1::vi11.:i 0.19 -0.29 meq/100g1:ui1fl11:WLL(;)f1~1.:Jf1'U'V11.:J~f)~ tl~:w1ruLLf'I" L;c.1:wi1fi11e.Jtj1::vi11.:i 

0.69 - 1.06 meq/100g 1:ui1fl11:WLL(;)f1~1.:Jf1'U'V11.:J~f1~ tl~:w1ruL"IJL~c.1:wi1fil1e.1tj1::vi11.:i 0.02 -

0.03 meq/l00g 1:ui1fl11:wLL(;)f1~1.:in'U'Vl1.:i~f1~ tl~:w1ruLL:wniiL;c.1:wi1fil1e.1tj1::vi11.:io.22 - 0.51 

meq/l00g 1:iJi1m1:wLL(;)f1~1.:in'U'V11.:J~f1~ LL"::tl~:w1ruo1~i"Lwaii1fil1e.1tj1::vd1.:i 3.48 - 12.15 

meq/1 00g 1:iJi1fl11:WLL(;)f1~1.:Jf1'U'V11.:J~f)~ (\;l1".i1.:J~ 15) 
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,.,,,-:iii 15 m:u1w111(;lc11V11':il'U~'ULnu9i1eJ~1.:iuieJ 3;os;49 ~';j~~u o-3o '11:u . • 
Total N Available P NH4OAc Extract (meq/100g) 

Treatment 
(%) (mg/kg) K Ca Na Mg 

T1 0.11 22.SSbc 0.21 0.86 0.03 0.37 

T2 0.09 31.003b 0.26 1.06 0.02 0.50 

T3 0.11 43.393 0.24 0.56 0.02 0.22 

T4 0.10 22.83bc 0.19 0.69 0.02 0.33 

Ts 0.11 34_44ab 0.23 0.98 0.03 0.51 

T6 0.12 43.933 0.29 0.88 0.02 0.46 

Significant ns * ns ns ns ns 

CV(%) 9.68 28.60 15.03 22.05 22.13 28.37 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95 % 

Available S 

mg/kg 

5.17 

12.15 

3.57 

5.10 

3.48 

4.53 

ns 

57.49 

~1€l~':i~'Vl11.:i 3.79 - 4.48 meq/l00g 1iJij1-111:ULL\;ltl~1.:it1'U'V11.:i~'1~ ~1fl11:UL'U'Utl';i~L'U'U~1.:i 

"1]€).:j~'IJ -r~~ 1:5 H2O mi'tmb.:i 4.61 - 4.901iJijm1:ULL\;ltl~1.:it1'U'V11.:j~'1~ LL"1~~1fl11:U'U11vlvh 
'U 

"1lm~'U"~1€leJL'U'th.:i 29.63 - 38.23 µSiem 11lijfl11:ULL(;lfl~1.:in'U'V11.:i~'1~ (\;11';i1.:j~ 16) 
'U 

~,,,~~ 16 m:u1rufi1(;lcl1'Vl1':iL'U~'ULntJ9i1eJ~1.:iLdeJ 3/05/49 ~';j~~tJ 0-30 '11:U . • 
Acidity Al 1:5 H20 

Treatment OM o/o Meq/100g Meq/100g 

soil soil 
pH Ee (µSiem) 

Tl 1.74 5.30 4.15 4.78 

T2 1.35 4.84 3.81 4.90 

T3 1.69 5.51 4.27 4.61 

T4 1.66 6.12 4.44 4.68 

TS 1.82 5.52 4.48 4.81 

T6 1.90 4.86 3.79 4.81 

Significant ns ns ns ns 

CV(%) 11.20 8.94 7.23 2.17 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95 % 

25 

32.80 

32.25 

35.50 

31.63 

29.63 

38.23 

ns 

9.17 



Ot1.1Gt1.11.ciri." G.-=1.-=lu ~ .ciri. -=i. 1 
r.'11'\ll';iU fl1':iLn'U \J1Te)EJ1,:j!,l'IJ'\11'1.:!fl1';iLn'ULm.J'J'Vl';it!,l'lJ fil'J1:W'1 n'lle).:J\,l'U 50 L'll'U!Jl L:Wm 'V'f\J'J1 

tJ~:w1ru1'UL!Jl':iL'1'Uiif'l1€ltj':it'Vl11.:J 0.80- 0.90 gkg-1 11iiifil11:WLL!Jlm11.:in'U'Vl1.:Jr.'1~~ ,J~:w1ru 

'Welr.'1'Welf'1iif'l1€ltj':it'Vl11.:J 3.22 - 6.91 mg/kg 11iiifil11:WLL!Jln!Jh.:in'U'Vl1.:Jr.'1~~ tJ~:IJ1UIL'VlLL'Vlr.'1L~fo:w 

iif'i1€ltj':it'Vl11.:! 0.15 -0.19 meq/100g11iiifil11:WLL!Jln1,11.:in'U'Vl1.:!r.'1~~ tJ~:W1UILLfil'1L~fo:w iif'i1€ltj 

';it'\1111.:J 0.43 - 0.91 meq/100g11iiim1:wLL1J1n1,11.:in'UV11.:Jr.'1~~ tJ~:W1UIL'llL~c.J:W iif'i1€ltj':it'Vl11.:J 

0.02 -0.03 meq/l00g 11iiifil11:WLL!Jln1,11.:in'UV11.:Jr.'1~~ 'U~:W1UILL:Wn'UL;c.J:W iif'i1€ltj':it'Vl11.:! 

0.20 - 0.44 meq/lO0g 11iiim1:WLL1J1n1,11.:in'U'Vl1.:!r.'1~~ LL'1ttJ~:W1Uli:i1~'1l'1L'Wel{ iif'i1€ltj':it'Vl11.:! 

9.17 - 26.93 meq/l00g 11iiifil11:WLL!Jln1,11.:in'U'Vl1.:!r.'1~~ (!J11':i1.:!~ 17) 

\;1111{1~ 17 tJ~:W1Uli:i1\Jlel1'\111':i1'U~'ULn'U9l'Jel~1.:JL~el 3/05/49 ~';it~'U 30-50 611:W . • 
Total N Available P NH4OAc Extract (meq/100g) 

Treatment 
(%) (mg/kg) K Ca Na Mg 

T1 0.09 3.22 0.17 0.91 0.03 0.34 

T2 0.08 3.46 0.18 0.77 0.03 0.44 

T3 0.09 4.42 0.19 0.43 0.03 0.20 

T4 0.08 3.37 0.15 0.56 0.03 0.23 

Ts 0.09 6.09 0.15 0.68 0.03 0.36 

T6 0.09 6.91 0.17 0.66 0.02 0.35 

Significant ns ns ns ns ns ns 

CV(%) 5.95 37.18 9.51 24.81 14.40 27.88 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 

Available S 

mg/kg 

26.93 

23.60 

16.10 

19.97 

9.17 

13.90 

ns 

35.70 

iif'i1€ltj':it'Vl11.:i 4.14 - 5.09 meq/lO0g 11iiim1:wLL1J1n1,11.:in'UV11.:Jr.'1~~ f'l1fil'J1:WLU'Un':i!,lLU'U~1.:i 

'l]e).:J~'U ')!,l~ 1:5 H20 elc.JL'U'll'J.:J 4.79 - 5.00 Wiim1:WLL1J1n1,11.:in'U'Vl1.:Jr.'1~~ LL'1tf'l1fil'J1:W'U11vlvh 
'II 
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'11"51-1cvl 18 i.fi111rufi1\;lel1V1111 'U~h1Ln'Ui'leJ~1.:i LdeJ • 3/05/49 ~1::~'U 30-50 6111.1 . 

Acidity Meq/100g Al 
Treatment OM o/o 

soil Meq/1 00g soil pH 

Tl 1.22 5.71 4.76 5.00 

T2 1.03 5.31 4.14 4.99 

T3 1.19 5.64 4.50 4.80 

T4 1.24 6.22 5.09 4.92 

TS 1.36 6.58 4.86 4.79 

T6 1.32 5.55 4.32 4.90 

Significant ns ns ns ns 

0/ (%) 47.98 8.08 6.35 1.83 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95 % 

4.3 n1"51Lfl"51::\151~el1Vl1"5L\.IL'U 

1:5 H20 

Ee (µ.Siem) 

21.53 

22.05 

22.33 

18.10 

23.80 

22.05 

ns 

8.77 

fl111Lfil11::"1tJ~1J1nJfi1\;lel1Vl111 'U 1 'U 'V11fl111 Lfil11::'\i1 2 filf .:i filf .:JLL ';jflfle)'Ufl11 LG1UE.J '1'l'U , . 
fl11Lf1'Ufilf.:i~ 2 ,1::vi'1m1Ln'U 1 -2 ~tJ~1"1 fle)'U~e)fl'U1'U LL"1::LLE.JflLtl'U'l11 L~E.J'V11fl111Lfil';i1::'\i151~ 

N, P, K, Ca, Mg, LLa:::S 

'1'1wfo fl 111 Lfil11::"1tJ~1.11rufi1~ eJ 1vi111 'LI 1 u filf .:i~ 1 'r!tJ11 i'.itJ~1.11 ru 1 'U 1i;i1 L'1'U 1 'LI 1 u 

2.32 - 2.47% i'.itJ~1.11ruvleJ?1'VJeJ~?IL'UL'U 0.26 - 0.28% ii'lB1.11ruL'rlLL'Vl?IL;E.11JL'UL'U 

1.02 - 1.14% i'.itJ~1J1UJLLfil'1L;E.11JL'UL'U 0.33 - 0.36% LL a:: i'.itJ~1.11 ru LL1J fl -u L; E.J 1.11 'UL u 
.,; 

0.16 - 0.18% (i;,111.:i'Vl 19) 

~1,1-1~ 19 tJ~1.11rufi1i;,mvi11t'UtuLnui1eJ~1.:iLdeJ 14103148 • 
Percent (dry weight) 

Treatment 
N p K Ca Mg 

Tl 2.32 0.27 1.14 0.34 0.17 

T2 2.33 0.26 1.06 0.34 0.16 

T3 2.47 0.28 1.09 0.34 0.17 

T4 2.32 0.27 1.02 0.33 0.16 

TS 2.47 0.28 1.08 0.36 0.18 

T6 2.46 0.27 1.06 0.34 0.17 
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i.J~lJ1rulim'lvh1fa 0.13 - 0.14% ihH:w1ru1V4LL'Vli.'1L;t1:w 0.60 - 0.71% iii.J~:w1ruLLriaL;t1:w 

0.72 - 0.87% iitl~:w1ruu.:wni1L;t1:w 0.14 -0.16% u.a~tl~:w1ruiaLYleii 0.17 - 0.20% 1lliim1:w 

I.L\;l fl~1.:Jf1'1.J'Vl1.:Ji.'1t1~ L 'IJ'Vlfl'Vl~'VlL:W'IJ\P1 LLa~'Vlflfi11,1el1'Vl1"a ( 1,1111.:i~ 20) 
' ' ' 

fl1"a1./I~ 20 m:w1ruu1\;lel1'Vl1'SL'UL'ULrl'Ui1e1~1.:iL~el V0S/49 
1 

Percent (dry weight) 
Treatment 

N p K Ca Mg 

Tl 1.65 · 0.14 0.71 0.72 0.14 

T2 1.76 0.14 0.62 0.87 0.16 

T3 1.62 0.14 0.65 0.79 0.14 

T4 1.63 0.13 0.63 0.81 0.14 

TS 1.82 0.13 0.60 0.86 0.15 

T6 1.76 0.13 0.64 0.79 0.15 

Significant ns ns ns ns ns 

CV(%) 4.91 4.05 5.86 6.77 5.56 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 

s 
0.17 

0.17 

0.20 

0.20 

0.20 

0.19 

ns 

7.81 

ri1V1-run1-s~n~1n11L~~qJL~u11,1 Lnuernn1-sV11ae1,rvY.:iV1:wi,i 15 ~n~ru~ ~.:id 

'11'U1'U"!!el!,)elfl~el\Jl1'S1·U:W\;l'S '<ij1'U1'U"!!el~aL.:J1~~el1,11'S1.:JLlJ\Jl'S '<ij1'U1'U~aL,11~~el"!!el!,)elfl '11'U1'U1'U 

elel fl!,)el nfi.:i LL 'Sfl!,)elfl'U1'1.J '<ii1'U1'U1'Uv!L.:J1~L ~:w~i,i~a,l'U~ ai.'1fl '11'U1'U1'Uvlt m 'Ufl1'SLrl'U L~tl1~a~~ \Jl 
' 

,11'U1'U~aL.:i1~~el~'U '11'U1'U~a~~i;iL.:i1~~ein1an-r:w~ei~'U 1ii1'U1'U~a~einlan-r:w t!1V1-um1lJLtl~ein 

~ei~a "l!'U1i,i1rn.:i~a "ll'U1!,)"l!eJ.:JL:w~i,i r111:WV1'U1"llel.:JLtl~ein Fl11:W'Vl'U1"llel.:iL-0ei u.a~m1lJ'Vl11'U "llel.:J 

vY.:i 2 tJ fiei L'Utl V4.Pl.2548 LLa~ V4.Pl.2549 Lnu~am-s'Vli,iaei.:i~.:ii1 

,11'U1'U-deii,ie1 n/1,1111.:i L:w1,1-s L 'UtJ V4. Pl .2548 "llel.:J u.~ a~'Vl~'Vl L:W'U i;i111iiF111:w LL\Jl n~1.:i n'U'Vl1.:J 

i.'1t1~ LLa~ 1 ,,;'11'U1'U"!!el!,)elfl/lJ11"a1.:JL:W\Jl'S Lu~tl'S~'Vl11.:J 11.84 - 13.85 "!!e)!,)e)fl/lJ11'S1.:JL:W\,l'S (\Jl1'S1.:J~ 

21) V4'U11 m-s1-tt'iJt1 N P20 5 LLa~ K20 L'Uel1J111 4 nn./~'U/rif.:i ~1:wnulJaLri 20 n.n./~'U/Flf.:i ' ~ 

1,,;1ii1'U1'LI"lieii,iein/i;i1-s1.:iL:w\;11 :w1n~ai,i fiei 13.85 -deii,iein/i;i1-s1.:iL:wm 1n~'L~t1.:inum-s1iai;i-s1,Jt1 
• 1 

N P20 5 LLa~ K20 L'Uam1 3 LLa~ 4nn./~'U/rif.:i ~.:i1,,;,r1'U1'U-deii,iein 13.83 u.a~13.38 -deii,iein/ 

m-s1.:iL:W1J11 \;11:W~1~'U ~1'Um11-tt'ai;i-s1~t1 N P20 5 LLa~ K20 L'UeJ1,1-s1 3 LLa~ 2 nn./~'U/rif.:i u.a~ 

:wa1ri 20 fl.fl./~'U/Flf.:i 1,,;'11'U1'1.J"!!e)!,)e)fl'Se).:Ja.:i:w1fie1 12.51 LLa~ 12.10 "!!el!,)elfl/lJ11'S1.:JLlJ\Jl'S 
~ 
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,J1'U1'U'lfel~an/(;11'Hm.J(;11 t 'Utl 'rl. fll.2549 "llel~LL~l;'t:::'Vl~'Vl L1J'U(;1111iim111 LL(;l n~1~fl'U'Vl1~ 

~~~ LL'1:::ii,l'1'U1'U-da~an/(;1111~L1J(;11 Lu~e.i 11.61 - 13.08 -da/(;1111~L1J(;11 ((;1111~~ 21) 'rl'U11 

m1L<tteJ(;111~e.J N P2O5 LL'1::: K2O L'UeJ(;111 4 nn./(;l'U/r1f~ LL'1:::l;j'1Lfil 20 nn./(;l'U/r1f~ ti,l'1'U1'U-da 

~an/(;1111~L1J(;111J1n~~~ ~a 13.08 -da~an/(;1111~L1J(;11 Ln~'Lfie.i~n'Um1t-tt'e1(;111iJe.J N P2Os LLi;t::: • • 
K2O L'UeJ(;111 2 LL'1:::3 nn./(;l'U/r1f~ ti,l'1'U1'U-da~an~a 12.77 - 11.96 -da/(;1111~L1J(;11 ?i1'Um1 

L"tleJ(;111~e.J N P2O5 LL'1::: K2O L'UeJ(;111 2 LL'1:::3 nn./(;l'U/r1f~ LL'1:::l;j'1Lfil 20 n.n./(;l'U/r1f~ 1i,11'U1'U 

-da~an 11.68 -da/(;1111~L11m LL'1:::m1t-tt'e1(;111~e.i N P2O5 LL'1::: K2O L'UeJ(;111 4 nn./(;l'U/r1f~ ti 

,\'1'U1'U-da~an/(;1111~L1J(;11 11.60 -da/(;1111~L1J(;11 (\;1111~~ 21) 

lnflorescence/m2 year lnflorescence/m2 year 
Treatment 

2548 2549 

T1 (Control) 11.84 12.77 

T2 13.38 11.96 

T3 13.83 11.61 

Ts 12.51 11.68 

T6 13.85 13.08 

Significant (P<0.05) ns ns 

CV(%) 20.83 13.78 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 
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14.5 

14 

N 13.5 

{ 13 
f..j 

C: 
~ 12.5 u 
f'2 
~ 

"" 12 0 = = 1-4 11.5 

11 

10.5 

10 
Tl TI T3 T4 T5 

Treatment 

f 
' '-'°F"'"''''' . 

T6 

•·.a .. • 2548 Inflorescence/m2 

- 2549 Inflorescence/ml 

L~el'Vi1il1'rn.n~TLl1'U"!!el~eltl/~111.:JL:IJ~11 tJtJ 'V'l.fll.2548 LLa~ 'V'l.fll.2549 'V'l'U11 1 'Ut°JLL 1tl 

'Vl~'VIL:IJ'U(;l~ 1 ii~1 Ltl~El'tlel.:J~1'U'J'U"!!el~eltl/~111.:J L:IJ~1 'UelEJtl11 L 'Ut°J~G'lel.:J LL~'Vl~'VIL:IJ'U(;l~'U "] 

'V'l'U11 ii~1Ltl~El'tlel.:1~1'U'J'U"!!el~eltl/m11.:JL:IJ~1 :IJ1tltl'l1t°J~G'lel.:J,ff.:JVl:IJ~ (Jl1'V'I~ 6) 

~1'U'J'U"!!m,m L.:11~/~111.:JL:IJ~) 1 tJtJ 'V'I. f'I .2548 'tlel.:J LL~a~'Vl~'VI L:IJ'U~1:uiir111:1JLL~ tl~1.:Jfl'U'V11.:J 

'1'1~ LLa~1i~1'U'J'U"!!eli:.JaL.:J1~/~111.:JL:IJ~1 Ltl~El1~Vl11.:J 11.06 - 12.79 6!lm,m/~111.:JL:IJ~1 (~111.:i 

~ 22) 'V'l'U'l1t111L-tt~EJ N P20 5 LLa~ K20 LtJBm1 4 nn./~tJ/r1f.:i 1i~1tJ'J'U"!!eli:.Ja:1J1n~~~ ~el 

12.79"!!el/~111.:iL:1J~11n~'L~EJ.:Jfl'Ut1111-ttilEJ N P20 5 LLa~ K20 L'UB~11 4 nn./~tJ/r1f.:i LLa~:1JaLr1 
1 V 

20 n.n./~tJ/r1f.:i LLa~t1111ieY~11~EJ N P20 5 LLa~ K20 L'UB~11 3 nn./~tJ/r1f.:i zj,:i1~~1'U'J'U"!!elern 

12.46 LLa~12.41 "!!el/~111.:iL:1.Jm m:1Jci'1~'U &'i1tJt1111ieY~11~EJ N P20 5 LLa~ K20 L'UB~11 3 LLa~ 

2 nn./~tJ/r1f.:i ~el~'U~elr1f.:iLLa~:1Ja Lfl 20 n.n./~tJ/r1f.:i 1~~1tJ1tJ"!!eli:.Ja1el.:ia.:i:1J1~el 11.51 LLa~ 
V 

11.21 "!!el/~111.:iL:1.Jm ~1:IJ~1~'U LLa~t1111ieY~11~EJ N P20 5 LLa~ K20 L'UB~11 2 nn./~tJ/r1f.:i 

1~~1tJ1tJ"!!eli:.JaL.:i1~/~111.:iL:1Jm 'UelEJ~G'l~~el 11.06 "!!el/~111.:iL:1J~1 (~111.:i~ 22) • 

' ' '1'1~ LLa~ii~1'U'J'U"!!eli:.JaL.:J1~/m11.:iL:1J~i Ltl~EJ 10.18 - 12.17 "!!el/~1i1.:JL:IJ~i (m11.:ivi 22) 

'V'l'U'l1t1111ieY~11~EJ N P20 5 LLa~ K20 L'UB~11 4 nn./~tJ/r1f.:i LLa~2.1aLr1 20 nn./~tJ/r1f.:i 1~ 

~1tJ1tJ"lim.iaL.:i1~/~111.:iL:1J~1 :1J1t1~'1~ ~el 12.16 "1imJa/~111.:iL:1J~1 1rni'L~EJ.:inut1111ieY~11ilEJ • • 
N P20 5 LLa~ K20 L'UB~11 2 LLa~3 nn./~tJ/r1f.:i ii~1tJ1tJ"!!eli:.JaL.:i1~/~111.:iL:1J~1 11.09 - 10.85 

"!!el/~111.:iL:1J~1 ~1:1J~1~u ci1tJt1111ieY~11ilEJ N P20 5 LLa~ K20 L'UB~11 3 nn./~'U/r1f.:i LLa~:i.Ja 
• V 

Lfl 20 n.n./~'U/r1f.:i LLa~t1111ieY~11~EJ N P20 5 LLa~ K20 L'UeJ(;li1 4 nn./~tJ/r1f.:i 1~~1'U'J'U"!!el 
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Fruit inflorescence/m2 Fruit inflorescence/m2 

Treatment 
year 2548 year 2549 

T1 (Control) 11.06 11.09 

T2 12.41 10.85 

T3 12.79 10.21 

T4 11.21 10.18 

Ts 11.51 10.76 

T6 12.46 12.17 

Significant (P<0.05) ns ns 

CV(%) 21.46 18.29 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 

N 14 
an 
~ 
~ 10 
~ 
~ 8 

- 6 
] 4 ... ... 
~ 2 

0 

.. --, ... ""-•. -, ••• ~····:··'..'. .. '..~.········'""··'.~•····•";;~~ .. ;~~~=.~;;;;;;~~ 
..... ,. ~~ . . . ... , .. , .. 

Tl T2 T3 T4 T5 T6 
Treatment 

· ··•··· 2548 Fruit inflorescence/ml - 2549 Fruit inflorescence/m2 

ll1'W~ 7 m1flLL'1~·:l'•ilTU'J'U6!!€Jr;,Jl;lL{l1~~€l\Jl1'j1.:JUJ\Jl'j ttJtJ Yl.fll.2548 LLl;l~ Yl.fll.2549 

Ld€1~,11'jUJ1~1'U'J'U'tt€Jr;,Jl;l L.:J1~/IJ11'j1.:JL:IJ\Jl'j t 'U\J Yl. fil.2548 LLl;l~Yl. fil.2549 Yli.J11~1L,l~ V 

"ll€l.:J~1'U'J'U6!!€Jr;,Jl;lL.:J1~/IJ11'j1.:J UJ\Jl'j vr.:i61eJ.:Jm 'U'Vl~'Vl L:IJ'U\Jl U. 'jn ii~1L1l~V~L 'V11fl'U G'f'J'U'Vl~VIL:IJ'U\Jl~ 

2-6 ttJtlu. 'jn ii~1Lu~V"lleJ.:i~1tJ1tJ-deJr;,.i1;1L.:i1~/1J11'j1.:JL:1J\Jl'j mnn11ttJtl~G1eJ.:J (i11Yl~ 7) 
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,i'1'\J'l'\J~i;lL.:J1:::/•tie) L'\JU 'Vtf'11.2546 'l.lel.:JLL\Jli;l:::'Vl~'Vm.J'UIJl12.Jih-rn11LL1J1mh.:in'U'V11.:J~i1~ LLl;l::: 

l~,i1'U'l'U~m.:i1:::/'!iel Lu~cl 3.56 - 4.64 ~l;l/'!iel (1J1111.:i~ 23) 'rltrhn11leneY1J111~cl N P2O5 LLl;l::: 

K2O L'UeJ~11 3 nn./~'U/r1f.:i 1~,i1'U1'U~l;lL.:i1:::111n~~~ ~el 4.64 ~l;l/'!iel 1niL~cl-:in'Un111-n'eY~11 

~cl N P2O5 LLl;l::: K2O L'UeJ~i1 4 flfl./~'U/r1f.:i LLl;l:::fl11L"lleJ~11~cl N P2O5 LLl;l::: K2O L'UeJ~i1 

2 flfl./~'U/flf.:i LLl;l:::lJl;lLfl 20 fl.fl./~'U/fl{-:J zj,:i1~,i1'U1'U~i;lL.:J1::: 4.23 LLl;l:::3.82 ~l;l/'!jel IJ111!ci'1~'U 
" 

~1'Ufl1iL"lleJ\Jli1~cl N P2O5 LLl;l::: K2O L'UeJIJli1 2 nn./~'U/r1f.:i LLl;l:::t1111ieYm1~cl N P2O5 LLl;l::: 

K2O L'UeJ~i1 3 flfl./~'U/r1{.:i LLl;l:::lJl;l Lfl 20 fl.fl./~'U/flf.:i 1~,i1'U'l'U~i;lL.:J1:::iel-:Jl;l.:JlJ1~el 3.77 LLl;l::: 
" 

3.70 ~i;l/'!jel ~111ci'1~'U LLl;l:::n11L"lleJ~11~cl N P2O5 LLl;l::: K2O L'UeJ~i1 4 flfl./~'U/r1f-:i LLl;l:::l.jl;lLfl 

20 fl.fl./~'U/flf-:i L~,i1'U'l'U~i;lL-:J1:::'Uelcl~~~~el 3.56 ~l;l/'l1el (1J11i1.:J~ 23) • 

,i'1'U1'U~l;lL.:i1:::1'!iel t'Utl 'rl.1'11.2549 'l.lel-:JLL\Jll;l:::'Vl~'VlLlJ'U~12.Jnr11111LLIJlfl1J11.:in'U'V11.:i~i1~ LLl;l::: 

l1,i1'U1'U~l;lL.:i1:::/1J1111.:iL11~1 Lu~cl 3.30 - 3.94 '!iel/~111-:iL11m (~111.:i~ 23) 'rl'U11mi1-neY~11 

~cl N P2O5 LLl;l::: K2O L'UeJ~i1 3 flfl./~'U/r1f-:i LLl;l:::l;jl;lLfl 20 flfl./~'U/r1f-:i 1~,i1'U'l'U~l;lL-:J1:::111fl 

~~~ ~el 3.94 ~l;l/'!iel 1niL~cl.:Jfl'Un1iL"lleJ\Jli1'Ucl N P2O5 LLl;l::: K2O L'UeJ~11 4 nn./~'U/r1f.:i LLl;l::: • • 
fl1iL"lleJ~i1~cl N P2O5 LLl;l::: K2O L'UeJ~i1 4 flfl./~'U/fl{.:i LLl;l:::lJl;lLfl 20 flfl./~'U/fl{.:i 1~,i1'U1'U~l;l 

L-:11:::/'!iel ~el 3.60 - 3.56 ~l;l/'!jel ~111ci'1~'U ~1'Un111ieY~11tlcl N P2O5 LLl;l::: K2O L'UeJ~i1 2 flfl./ • 
~'U/r1f.:i 1J1elr1f.:iLLl;l:::n111-n'eYm1~cl N P2O5 LLl;l::: K2O L'UeJm1 2 nn./~'U/r1f-:i LLl;l:::lJl;lLfl 20 nn./ 

~'U/r1f-:i 1~,i1'U1'U'!iel~i;lL.:J1:::/~1i1.:JLlJ\Jli 3.38-3.37 ~l;l/'!jel ~111ci'1~'U LLl;l:::fl11L"lleJ\Jli1'Ucl N • 
P2O5 LLl;l::: K2O L'Ue)~i1 3 flfl./~'U/flf-:i 1~,i1'U'l'U~l;lL.:J1:::/'!iel'Uelcl~~~~el3.30 ~l;l/'!jel 

d 
(m11.:i'Vl 23) 

Fruits/inflorescence year Fruits/inflorescence year 
Treatment 

2548 2549 

T1 (Control) 3.77 3.38 

T2 4.64 3.30 

T3 4.23 3.60 

T4 3.82 3.37 

Ts 3.70 3.94 

T6 3.56 3.56 

Significant (P<0.05) ns ns 

CV(%) 18.24 15.81 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95 
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Cl/ 5 
(J ,. ......... = 4 ... ;.••··· Cl/ 
(J • :i 3 ... 

Ja ..... 1 = .... 
'-... .... 1 

! 0 
Tl TI T3 T4 T5 T6 

Treatment 

· ··•· •· 2548 Fruit /inflorescence -- 2549 Fruit/ inflorescence 

Lile:i~lil110.mhu1'Ue-iaL-:n~/"lie:i L'Lltl 'rl.131.2548 u.a~'rl.131.2549 -r11.J11fi1Lu~Ei"llm,n'Ll1'LI 

e-iaL-:i1~/"lie:i 1 'Lltlu.-sn 'Vl~'VlLl.l'LI~~ 1-4 l.l1nn111 'Lltl~'1e:i-:i ~1'Ll'Vl~'V1Ll.l'LI~ SL'LltlLL -sn i1fi1Lu~Ei"l.le:J-:J 

'11'Ll1'Lle.Jm-:i1~/"!fe) 'Ue)fJtl11tl~£'1e)-:J LLa~'Vl~'VlLl.J'LI~~ 6 'rl\J11fl1Lu~fJ"!Je)-:J'11'Ll1'Ue.JaL-:J1~/"!fe) "l.lel-:J'Vt-:i 

'1e:J-:Jlli1'11'Ll1'LIL'V11fl'LI (.fl1'rl~ 8) 

'11'Ll1'Ll1'Llele:Jtl~e:Jtllil'Llt1-:J~eltli.J1'LI L'Llll 'rl.131.2548 -r11.J11m11iam1qEJ N P2O5 LLa~ K2O 

L'Uel\;111 2 tltl./~'U/1"1{-:i LLa~m11iam1qfJ N P2Os I.I.a~ K2O L'Uam1 3 tltl./~'U/fl{-:i u.a~l;jaLl"l 

20 tl.tl./~'U/1-l~-:J i1'11'Ll1'L11'Lleleltl~eltllil'U~eltl\J1'UL~1~'1~ fie:i 11.58 1'LI (\Jl1'S1-l~ 24) LL\Jltl~1-:J • 
e:i~1-:il1,i'mh~'qiV11-:J'1'1~fl1.Jt1111im-s1ia\;l11qEJ N P2O5 u.a~ K2O L'Llel\Jl11 2 nn./~'Ll/fl{-:i u.a~ 

l.laLfl 20 n.n./~'Ll/fl{-:i LLa~t111L'tla\Jl11tlEJ N P2O5 u.a~ K2O L'LleJ\Jl11 3 nn./~'Ll/fl{-:i zj,:iij,i1'U1'LI 
'U • 

1'Lle:ie:in~e:inlil'Ll~e:in1.J1'LI fie:i 14.58 LLa~ 15.08 1'LI u.~m-s1ia\Jl11qEJ N P2O5 LLa~ K2O L'LleJ\Jl11 2 

tltl./~'U/1-l{-:i 1.1.a~t111L'tlel\Jl11'UfJ N P2O5 u.a~ K2O L'Uam1 3 tltl./~'U/fl{-:i LLa~l.JaLl"l 20 tltl./ 
• 'U 

tl.tl./~'U/flf-:i LLa~t111L°tlel\;l11qfJ N P2Os LLa~ K2O L'Llam1 4 tltl./~'U/flf-:i zj,:il1,11'U1'Ll1'Ue)e)fl 

~e:Jtllil'Ll~eltli.J1'LI 12.17 LLa~12.42 1'LI ~1'Llt1111ia\Jl11tlEJ N P2O5 LLa~ K2O L'Llam1 2 u.a~3 • 
nn./~'Ll/flf-:i fl1.Jt1111iam1tlEJ N P2O5 LLa~ K2O L'LleJ\;111 2 u.a~4 nn./~'Ll/flf-:i LLa~l.laLfl 20 

• 'U 

tltl./~'U/1-l~-:J uJLL\Jltl~1-:Jfl'U'Vl1-:!'1'1~ (\Jl1'S1-:J~ 24) 

' ' 
fl'U'Vl1-:!'1'1~ 1.1.a~i1,11'U1'U1'Lleleltl~eltllil'U~eltl\J1'U Lu~fJ 15.25 - 20.75 1'LI (\;1111-:Jvi 24) 'rl\J11 

t111L'tla\Jl11tlEJ N P2O5 u.a~ K2O L'LleJ\;111 2 nn./~'Ll/flf-:i u.a~l.laLfl 20 nn./~'Ll/flf-:i l1,i1'Ll1'Ll1'LI 
• 'U 

e:ie:in~e:Jtllil'Ll~eltli.J1'LIL~1~~~ fie:i 15.25 1'LI 1n~'L~Ei-:Jfl1.Jt1111ia\Jl11qEJ N P2O5 u.a~ K2O L'LleJ\Jl11 

3 1.1.a~2 nn./~'U/flf-:i i1,i1'U1'U1'Lle:ie:in~e:inlil'U~e:in1.J1'U fie:i 16.92 - 16.83 1'U ~1'Ut1111ia\;l11t!EJ • 
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eJeJn~rnm1'1Jf!Bnu1'1J1eJ.:i~.:i111 PieJ 17.92 - 18.08 1'1J LL~:::m11-Hai;111tlEJ N P20 5 LL~::: K20 L'IJ • 
Cl.I 11 ~ .ci1 o QI v d 4 Cl.I d 
eJi;,11 4 nn./i;i'IJ/f'l1.:i 1l'<il1'1J1'1J1'1JeJeJn~mm1'1J~eJnu11J"!!1V1'1~ f'leJ 20.75 'l'IJ (i;,111.:i'Vl 24) • 

Treatment 
Flowering to first anthesis Flowering to first anthesis 

(day) year 2548 (day) year 2549 

T1 (Control) 11.58a 16.83 

T2 15.08 b 16.92 

T3 12.42ab 20.75 

T4 14.58 b 15.25 

Ts 11.58a 17.92 

T6 12.17ab 18.08 

Significant (P<0.05) * ns 

CV(%) 17.21 25.08 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 

Tl TI T3 T4 T5 T6 

Treatment 

· • •• • · 2548 Flowering to first anthesis (day) - 2549 Flowering to first anthesis (day} 

uieJ'n'<il11ru1,111J1'1JeJeJn~eJn'<il'IJ'1.:J~eJn-u1'1J L'UU vtfil.2548 LL~:::'rl.fi!.2549 'rl'lJ11f'i1Lo~EJ 

"UeJ.:J"il 1'U 'l'IJ eJ eJ n ~ eJ n '<ii 'IJ '1-:J~ eJ n-u 1'1J 1 'IJ tJ ~'1 eJ.:J"U B.:JVJ n ~ 'V1 ~'Vl L1l'U ~ 111nni11 'IJ tJ LL 1n'YY .:iV111 ~ 
..I 

(.fl1'rl'Vl 9) 

f1'1J'V11.:J'1'1~ LL~::ii"i11'1J1'U1'U~L.:J1:/L~1l~~~~'<il'U~~'1n Lu~EJ 91.84 - 94.33 1'1.J (i;,111.:i~ 25) 'rl'lJ11 • 
m11-Hai;i11~EJ N P20 5 LL~::: K20 L'UeJm1 4 nn./~'IJ/f'l{.:i ij,i1'1J1'1J1'U~L.:i1::L~11~~~~'<il'IJt:-m'lm~1 
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t-He1m1~EJ N P2O5 LLl;l~ K2O h1e11J1':i1 3 nn./~1.J/1-J.:i LLl;l~l;jl;l 11-1 20 n.n./~1.J/1-1f.:i ij'<i\'11.J11.J11.J~ 

L.:J1~L~1l~~~l;l'1'1.J~l;l~n ~a 91.92 LL1;!~92.08 1'1.J ?!'l'l.Jn1':iL<ttei'm1~EJ N P2O5 LLl;l~ K2O L1.Je1m1 2 

nn./~1.J/1-1f.:i LL1;!~1ll;!Ll-l 20 n.n./~1.J/1-1f.:i LLl;l~m11-He1m1iJEJ N P2O5 LLl;l~ K2O L'l.Je1\Jl':i1 2 nn./ 
~ . 

~1.J/1-1f.:i ij'<i\'11.J11.J11.J~L.:i1~L~1J~~~l;l'1'1.J~G'l'1ma.:il;l.:i111 ~a 92.84 LLG'l~93.59 11.J LLi;!~n1':iL<tte1\Jl':i1 • 
'UEJ N P2O5 LLl;l~ K2O L1.Je1m1 4 nn./~1.J/1-1f.:i LLl;l~1Jl;!Ll-l 20 n.n./~1.J/1-1f.:i ij'<i\'11.J11.J1'1.J~L.:i1~L~1J~~ . ~ 

~l;l'1'1.J~l;l'1ni1~'1~ 94.33 11.J (m':i1.:i~ 25) • • 

V'l'u11m11-He1m1~EJ N P2O5 LLl;l~ K2O L1.Je1m1 2 nn./~1.J/1-1f.:i ij'<i\'11.J11.J11.Jaan~an'11.J~an-u11.J 

L~'l~~~~a 84.08 11.J 1rn\'L~EJ.:inu m11-He1m1~EJ N P2O5 LLl;l~ K2O11.Je1m1 3 LL1;!~4 nn./~'1.J/ 

1-1f.:i LLl;l~1Ji;!Ll-l 20 nn./~1.J/1-1{.:i ij'<i\'11.J1.1.J11.Jaan~an'11.J~anu11.J~a 87.13 - 88.421'1.J ?i11.Jm11-H 
~ 

e1m1~EJ N P2O5 LLl;l~ K2O L1.Je1m1 4 LLG'l~3 nn./~1.J/1-1f.:i ij'<i\'11.J11.J11.Jaan~an'11.J~anu11.J ~a 

89.25 - 89.79 11.J LLl;l~n111ie11J1':i1'UEJ N P2O5 LLl;l~ K2O L'l.Je11J111 2 nn./~1.J/1-1f.:i LLG'l~1Jl;!Ll-l . ~ 

Fruit set to ripening (day) Fruit set to ripening (day) 
Treatment 

year 2548 year 2549 

T1 (Control) 93.58 84.08 

T2 91.92 89.79 

T3 91.84 89.25 

T4 92.84 91.96 

Ts 92.08 87.13 

T6 94.33 88.42 

Significant (P<0.05) ns ns 

CV(%) 3.75 6.11 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 
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Tl T2 T3 T4 
Treatment 

T5 T6 

• .,. .. • 2548 Fruit set to ripening (day) - 2549 Fruit set to ripening {dav) 2005 

ri1 Lu~ eJ"1lel..:l'-il1'U'l'U1'U~ L..:11~L~l.l&i~e.11;11il'Ue.Jl;li.'I fl 1 'UU u. 1fl"1Jel..:l'Vlfl., 'Vl~'Vl Ll.l'U(;l l.l1fl n111 'UU~i.'lel.:i 
' • I 

°VY.:l'Vll.J~ (fl1YI~ 10) 

'-il1'U'l'U1'Um m 'Ufl11Lrh.1 Ltl'U L~m L 'UU YI. fil.2548 "1Jel.:I I.L\Jll;l~'Vl~'Vl Ll.J'Ul111lJilrn1l.J LL\11 fl\Jl1..:lfl'U 

'V11.:li.'1'1&i LLl;l~11'-il1'U'l'U1'Umm'Ufl11Ltl'UL~eJ'l Lu~eJ 8.29 - 12.58 1'U (111111.:I~ 26) Yl'U11fl11L"ll 

'eJ\111TUeJ N P20s LLl;l~ K20 L'U'eJ\1111 2 nLl;lfl-rl.J\Jlel~'U\Jlelflf.:i 11'-il1'U'l'U1'Umm'Ufl11Ltl'UL~m~~i.'I~ • • 
~el 8.29 1'U 1mi'L~eJ.:lfl'Ufl111-&'511111~eJ N P20 5 1.1.1;1~ K20 L'U5m1 2 1.1.1;1~ 4 fi11;1n,rl.l\Jlel~'U\Jlelflf.:i 

LLl;l~l.Jl;lLfl 20 n.n./~'U/flf.:i 11'-il1'U,'U1'Uffim'Um1Ln'UL~eJ, ~el s.92 u.1;1~10.141'U G'i,'Um11-&1 ,, 

5m1~eJ N P20 5 1.1.1;1~ K20 L'U5m1 3 fi11;1n,rl.l\Jlel~'U\Jlelflf.:i 1.1.1;1~m11-&'511111~eJ N P20 5 1.1.1;1~ K20 

L'U'eJ\1111 3 nfan-rl.l\Jlel~'U\Jlelflf.:iu.1;1~l.Jl;lLfl 20 fl.fl./~'U/flf.:i 11'-il1'U'l'U1'U~Lm'Ufl11Ltl'UL~eJ'l ,, 

1el.:ll;l..:ll.J1 ~el 11.50 1'U LLl;l~fl11L"ll'eJ\1111'UeJ N P20s 1.1.l;l~ K20 L'U'eJ\1111 4 nfan-rl.l\Jlel~'U\Jlelflf.:i 11 
' 

'-i11'U,'U1'Umm'Um1Ltl'UL~eJ,i1vii.'1~ ~el 12.sa -r'U (111111.:i~ 26) 
' 

'-il1'U,'U1'U~t-rt 'Ufl11Lnrn~eJ,e.1l;l e.1~111 1 'Uu YI .fil .2s49 "IJel..:11.1.\Jll;l~'Vl~'Vl Ll.J'U1111lJ11fl,1l.J 

LL\1lfl\Jl1..:lfl'U'V11.:li.'1'1&i LLl;l~11'-il1'U'l'U1'Uffim 'Ufl11Ltl'UL~eJ'l Lu~eJ 1.13 - 5.54 1'U (111111.:I~ 26) 

Yl'U11fl111-&'511111~eJ N P20 5 LLl;l~ K20 L'U'eJ\1111 2 flfl./~'U/flf.:i LLl;l~l,Jl;lLfl 20 flfl./~'U/flf.:i 

11'-il1'U'l'U1'Uffim'Ufl11Ltl'UL~eJ'l~L~'l~6l~ ~el 1.13 1'U LfliL~eJ..:lfl'Ufl11L"ll'eJm1~eJ N P20 5 1.1.l;l~ 

K20 L'U'eJ\1111 3 flfl./lJi'U/flf.:i LLl;l~l.ll;lLfl 20 flfl./lJi'U/flf.:i 1.1.1;1~m11-&'511111'UeJ N P20 5 LLl;l~ K20 L'U ,, . 
511111 3 nn./~'U/flf.:i 11'-i11'U,'U1'Umm'Ufl11Ln'UL~eJ, ~el 1.96 - 3.2s 1'U 6'!,'Um1t-&1eY11111t1eJ N • 
P20 5 1.1.1;1~ K20 L'U'eJ\1111 4 flfl./~'U/flf.:i LLl;l~fl11L"ll'eJ\1111'UeJ N P20 5 1.1.1;1~ K20 L'U'eJ\1111 4 flfl./11i'U/ • 

N P20s 1.1.l;l~ K20 L'U'eJ\1111 2 flfl./~'U/flf.:i 11'-il1'U'l'U1'U~Lm'Ufl11Ltl'UL~eJ'l"ll1~6l~ ~el 5.54 1'U 
..I 

(111111.:l'Vl 26) 
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fl1"nllil 26 ,l1'U1'U11JvTt'!i'Lt1'ULfiEJ1 L'UU 'Vtfll.2548 LL"t'rl.fll.2549 

Treatment 
Harvesting period (day) Harvesting period 

year 2548 year 2549 

T 1 ( Control) 8.29 5.54 

T2 11.50 3.25 

T3 12.58 3.42 

T4 8.92 1.13 

Ts 11.50 1.96 

T6 10.74 3.84 

Significant (P<0.05) ns ns 

0/ (%) 40.82 91.31 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 

14 
12 ·······11r•··..-•···•·•·•,!.~.~• •• ·; · .,.•" if..... .,.,.,,:•**•- ... ~ ...... J~,i,... 
10 ••. · ·--· .. ······················-·· · .....•• ~ · 
8 .............• ~'..~··· ...... . 

6 
4 
2 
0 

Tl TI T3 T4 
Treatment 

T5 T6 

· · ... · · 2548 Han~sting period (day) --- 2-549 Harvesting period (day) 

(day) 

L~e.Jfi~THU1,l1'U1'U'l'Uffi m 'Un1'~Ln'ULfiEJ1 L 'UU Vl.fll.2548 LL"t'rl. fll.2549 Vl'U11~1 Lil~ El 

"lle.J-:l,l1'U1'U'l'U~L fl 'U n1'Hf1'U Lfi EJ1 1 'U ti LL 'rn"lle.J-:IVJn ~ 'Vl~'V!Ll.J'U ~ 1J1nn111 'U ti~ ~e.1-:ivr-:1,,,lJ ~ .. 
(fl1Vl'Vl 11) 

,l1'U1'Ue-m L-:11t/~'U 1 'UU Vl. fll.2548 "lle.l-:1 LL~"t'Vl~'Vl L1J1J\Jluiiir1111JLL\Jln~h-:in'U'Vl1-:1~'1~ LL"tii 

,l11J1'UernL-:i1t/~'U Lil~EJ 877.49 - 1,229.82 e.i" (\Jl111-:i~ 27) Vl'U11m11-&'BtJ111~EJ N P20 5 LL"t 

K20 L'UB\Jl11 3 nn./~'U/r1!-:i ii,l1'U1'Ue.im-:i1t/~'U mn~G1~ ~e.1 1229.82 e.i"/~'U trntL~iEJ-:in'Um1 
1 

L"llB\Jl11~EJ N P20 5 LL"t K20 L'UB\Jl11 4 nn./~'U/r1f-:1 LL"tn11L"ll'el\Jl11~EJ N P20 5 LL"t K20 L'U 

Bm1 2 nn./~'U/r1!-:i LL"tlJ" 1r1 20 n.n./~'U/r1f-:1 ii,l11J11Je.J"L-:11t/~'U 1,080.47 -1,047.56 e.i"/ 
'I.I 
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;i'U (;111Jci'1iu ~11Jm1l'fft1(;111~EJ N P2O5 u.i;i~ K2O L'UeJ(;l';i1 2 nn./~'U/1-rf-:i LLl;l~fl1';iL6UeJ(;l';i1,JEJ 
• 

N P2Os u.i;i~ K2O l'Ue1m1 4 nn./~'U/l'tf-:i u.i;i~1Jl;lLl't 20 n.n./~'U/l'lf-:i 1~1ij'1'U'l'Ul!,ll;lL-!11~';ieJ-!ll;l-!11J1 
'IJ 

fia 1,043.47 u.i;i~998.07 l!,lr;i/~'U (;111Jci'1~u LLl;l~fl1';iL6UeJ(,l';i1~E.l N P2O5 LLl;l~ K2O L'UeJ(;l';i1 3 

nn./~'U/l'tf-:i ~emf-:iLLl;l~l;ji;itl't 20 n.n./~'U/r1f-:it~,111J11Jl!,lm,:i1~/~'U,reJE.1~'!~ Fia 877.49 i:.ii;i/~'U 

(\;11';i1-!I~ 27) 

,hU'l'Ui:Jl;l L-:i1~/~'U 1 'LID l'U'l.2549 "!Je),:j LL~i;l~'Vl~'Vl L1J'U(;l11liil'l111J LL\;l fl~1,:jfl'U'V11,:jG'f '19i LLi;l~ii 

'11'U'l'Ul!,ll;lL-:i1~/!Ji'U LO~E.l 4,606.76 - 6,772.02 l!,ll;l (\;11';i1-:i~ 27) 'WU11fl1';iL6UeJ(;l';i1~E.l N P2O5 

u.i;i~ K2O L'UeJ\;l';i1 3 nn./!Ji'U/l'tf-:i ~al'tf-:iLLl;l~lJr;itl't 20 nn./!Ji'U/l'lf-:i ii1ij'11J11Ji:.ir;iL-:i1~/!Ji'U 1J1n~G'f~ 
'IJ • 

~a 6,772.02 l!,lr;i/!Ji''U 1m\'L~EJ-:iti'um';i1ieYm1,JEJ N P2O5 LLl;l~ K2O L'UeJ(;l';i1 4 nn./!Ji'U/l'tf-:i i;ia • 
1"1f-:iu.r;i~1Jr;it1"1 20nn./!Ji'U/l'tf-:i u.r;i~n1';itieYm1iJE.1 N P2O5 LLl;l~ K2O L'UeJm1 3 nn./!Ji'U/l'tf-:i ii 

'IJ • 

1ij'1'U'J'Ul!,lm,:i1~/!Ji'U Fia 6,589.29 - 6,214.64 l!,lr;i/!Ji'U ?!1'Ufl1';iL"tleJ(,l';i1~EJ N P2O5 u.i;i~ K2O L'LI 

eJ(;l';i1 2 nn./!Ji'U/l'tf-:i \JleJl'lf-:iLLl;l~1Jl;l LI'! 20 nn./!Ji'U/l'tf-:i LLl;l~fl1';iL"tleJl,l';i1,JEJ N P20 5 LLl;l~ K2O1 'LI 
'IJ • 

eJ(;l';i1 4 nn./!Ji'U/l'tf-:i ii1ij'11J'l'Ul!,lm-:i1~/!Ji'U';ieJ-:ir;i-:i1J1Fia 5,909.07 - 4,928.13 l!,lr;i/!Ji'U u.r;i~m';iL"n 

am1~E.1 N P2O5 LLl;l~ K2O L'Uam1 2 nn./!Ji'U/l'tf-:i ii1ij'1'U,'Ul!,lm,:i1~/!Ji'U i!aEJ~'!~Fia 4,606.76 
., ..; 

l!,ll;l/\;l'U (\;11';i1-!l'Vl 27) 

cl• "'l:'1 fl1"a1.:l'VI 27 lil1'U1'Ui:Ji;lL-!11~/\;l'U b'Uu 'W.fi!.2548 LLi;l~ 'W.fil.2549 

Number of fruit/tree year Number of fruit/tree year 
Treatment 

2548 2549 

T1 (Control) 1,043.47 4,606.76 

T2 1,229.82 6,214.64 

T3 1,180.47 4928.13 

T4 1,047.56 5,909.07 

Ts 877.48 6,772.02 

T6 998.07 6,589.29 

Significant (P<0.05) ns ns 

CV(%) 46.06 33.66 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 
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Treatment 

· · ·• · · • 2548 Number of fruit/tree - 2549 Number of fruit/tree 

Ldelvi'11'H\JTil1'U1'Ue.Jl;lL~1t/~'U 1 'U\J vtf-1.2548 LLl;ltVtf-1.2549 Y1'1.J111-11Lu~c.J"l.lel~-ii1'U1'U 

e.ll;lL~1t/~'U L 'U\J~'1el~"l.lel~'VJfl1 'Vl~'VlL:U'U~ :U1flfl11 L 'U\JLL ·mvr~Vl:U~ (il1YI~ 12) 

e,Jl;le.JillJlL~1t (flfl.)/~'U L'U Yl.f-1.2548 "l.lel~LL~l;lt'Vl~'VlL:U'UIJl11Jiifl11:ULLIJlfl~1~fl'U'V11~'1i1~ 

LLl;ltiie.il;le.iil1J1L~1t (nn.)/~'U Lu~c.J 35.88 - 45.28 nLl;lnf:u/~'U (1J1111~~ 28) Y1'1.J11mitia1J111tlc.J , 

N P20 5 LLl;lt K20 L'UBIJli1 4 flfl./~'U/flf~ iie.il;le.JillJlL~1t (nn.)/~'U :U1fl~~~ ~el 45.28 flfl./~'U/ 

flf~ 1niL~c.J~fl'Ufl11L<tta1J111tlc.J N P20 5 LLl;lt K20 L'UB1J111 3 nn./~'U/flf~ ~elflf~ LLl;ltfl11L°tlB1J111 , 

'Uc.J N P20 5 LLl;lt K20 L'Uam1 3 nn./~'U/flf~ ~elflf~LLl;lt:Ul;lLfl 20 nn./~'U/flf~ iie.Jl;le.JillJlL~1t , ,, 

(nn.)/~'U ~el 44.34 - 39.86 nLl;lnf:u/~'U m:u~1~'1.J '11'Ufl11L<ttam1~c.J N P20 5 LLl;lt K20 L'U 

81Jli1 2 flfl./~'U/flf~ LLl;ltfl11L°tlBIJ111~c.J N P20 5 LLl;lt K20 L'UBIJli1 2 flfl./~'U/flf~ ~elflf~LLl;lt~l;l 

Lfl 20 fl.fl./~'U/flf ~ iie.Jl;je.JillJlL~1t (flfl.)/~'U iel~l;l~:U1 ~el 38.14 - 36. 78 flLj;jflf:u/~'U IJ11:U~1~'1.J 

LLl;ltfl11L<ttam1~c.J N P20 5 LLl;lt K20 L'UBIJli1 4 flfl./~'U/flf~ ~elflf~LLl;lt~l;l Lfl 20 fl.fl./~'U/flf~ 

iie.Jl;le.JillJlL~1t (flfl.)/~'U tielc.J~'1~ 35.88 nLl;lflf:U/~'U (1J11i1~~ 28) • 

e.Jj;je.Jil1J1L~1t (nn.)/~'U ttJtJ Yl.f-1.2549 "l.lel~LL~l;lt'Vl~V1L:U'U1J111Jiim1:uLL1J1n~1~n'UV11~'1i1~ 

LLl;ltiitl1V1'Ufle.Jl;je.Jil1J1 (nn.)/~'U Lu~c.J 183.19 -264.98 nfanf:u/~'U (1J11i1~~ 28) Yl'U11fl11L°tl 

BIJ111'Uc.J N P20 5 LLl;lt K20 L'UBIJli1 2 flfl./~'U/flf ~ iitl1V1'Ufle.Jl;le.Jil1J1:1J1fl~'1~ ~el 183.19 flfl./~'U , , 

1niL~c.J~fl'Ufl11L<tta1J111~c.J N P20 5 LLl;lt K20 L'UB1J111 4 nn./~'U/flf~ ~elflf~LLl;lt~l;lLfl 20 nn./ 

~'U/flf~ LLl;ltfl11L°tlBIJ111'Uc.J N P20 5 LLl;lt K20 L'UBIJ111 3 flfl./~'U/flf~ iitl1V1'Ufle.Jl;le.Jil1J1 ~el • 
248.40 -232.86 flfl./~'U IJ11:U~1~'1.J '11'Ufl11L°tl81J111~c.J N P20 5 LLl;lt K20 L'UBIJli1 2 flfl./~'U/flf~ 

~elflf~LLl;lt~l;lLfl 20 flfl./~'U/flf~ LLl;ltfl11L°tlBIJ111~c.J N P20 5 LLl;lt K20 L'UBIJli1 4 flfl./~'U/flf~ ii 

tl1V1'Ufle.Jl;le.Jil1J11el~l;l~:IJ1~el 222.61 - 194.82 flfl./~'U IJ11:U~1~'1.J LLl;ltfl11L°tlBIJ111~c.J N P20 5 LLl;lt 

K20 L'U81Jli1 2 flfl./~'U/flf~ iitl1V1'Ufle.Jl;je.Jil1Jltielc.J~~~ ~el 183.19 fl_fl./~'U (1J11i1~~ 28) 
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Weight of fruit/tree Weight of fruit/tree 
Treatment 

(kg) year 2548 (kg) year 2549 

T 1 ( Control) 38.14 183.19 

T2 44.34 232.86 

T3 45.28 194.82 

T4 36.78 222.61 

Ts 39.86 264.98 

T6 35.88 248.40 

Significant (P<0.05) ns ns 

CV(%) 40.19 31.86 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 

300 
<I; 

2: ... 250 ~ ·e 
200 --0 

i 1.50 

~ 100 

50 

0 
Tl T2 D 

Treatment 

T4 

···•·· • 2548 Weight of fruit/tree --2549 Weight of fruit/tree 

T5 T6 

Ldavi~THu1,1Tu1-ui:.1ai:.1~~L.:i1~ (nn.)/~'U 1-utl Vl.131.2548 LLa~Vl.131.2549 Vl'U11PJ1Lu~EJ 

"!Jel.:llil1'U'l'Ui:.lat:.1~ ~ L.:11~ nfa nflJ/~'U 1 'UU~~el.:l"!Jel.:IVJ n ~ 'Vl~'Vl LlJ'U\Jl 1J1nn111 'UU LL ·rnvY.:ivrlJ~ 

(.tl1VI~ 13) 

lil1'U'l'Ui:.la/nLanflJ L'UU Vl.131.2548 "!Jel.:ILL~a~'Vl~'V1L1J'U~111iir1111JLL~n~1,:in-u'V11.:i~ii~ LLa~ 

iii1-u1-ui:.ia1ti1anf1J Lu~EJ 27.17 - 30.23 i:.ia/n1anf1J (~1~1.:i~ 29) V1'U11n1~1iB~~1tlEJ N • 
P20 5 LLa~ K20 L'UB~~1 4 n1anf1J~a~-u~ar1?.:iLLa~l,Ja11-1 20 n.n./~-u11-1?.:i iii1-u1-ui:.1a/nfanf1J~ 

~~~~a 27.17 i:.ia/n1anf1J 1n~LflEJ.:Jfl'Um~1iB~~1~EJ N P20 5 LLa~ K20 L'UB~~1 3 n1anf1J~a 

~-u~ar1?.:i LLa~1Ja 11-1 20 n.n./~-u/1-1?.:i LLa~m~1iB~~1tlEJ N P20 5 LLa~ K20 L'UB~~1 4 n1anf1J 
V • 
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IJleli'UIJlelflf.:i iji1'U1'Ue.Ji.'l/nLi.'ln-r:u 27.28 - 28.08 e.Ji.'l a1-un1'SL"HeJm1~EJ N P2O5 1.1.i.'l~ K2O L'U 

e)\;111 2 nLi.'ln-r:ulJleJi'UIJlelflf.:iLLi.'l~~i.'l Lfl 20 n.n./i'U/flf.:i LLi.'l~f111L°ttel\;!11~EJ N P2O5 LLi.'l~ K2O L'U 

e)\;111 3 nLi.'ln-r:u(;leJi'U(;le)flf.:i iji1'U1'Ue.Ji.'l/nL1.'ln-r:wflel 28.28 - 29.03 e.Ji.'l/nLi.'ln-r:u LLi.'l~tl11L°H 

am1~EJ N P2O5 LLi.'l~ K2O L'Uel\;111 2 nLi.'ln-r:u(;leJi'U{;le)flf .:i iji1'U1'Ue.Ji.'l/nLi.'ln-r:wflel 30.23 e.Ji.'l/ 

nLi.'ln-r:u (\;1111.:i~ 29) 

'11'U1'Ue.Ji.'l/nL1.'ln-r:u L'1..!l1 l'l.131.2549 "!Jel.:ILL\;li.'l~Vl~V1L1J'l..!(;!1llijfl11:ULL\;ln(;l1.:ln'I..IV11.:!?lii~ LLi.'l~ 

iji1'1..11'1..!e.Ji.'l/nLi.'ln-r:u L,l~EJ 24.77 - 25.63 e.Ji.'l/nLi.'ln-r:u (\;1111-1~ 29) l'ltJ'J1tl11L°ttel\;!11UEJ N • 
P2Os LLi.'l~ K2O L'l..lel\;111 2 nfan-r:u(;leJi'l..l(;le)flf.:i iji1'1..11'1..!e.Ji.'l/nfan-r:u ~~~~fie) 24.77 e.Ji.'l/ 

nLi.'ln-r:u 1n~'L~EJ.:inum1L°ttel\;!11UEJ N P2Os 1.1.i.'l~ K2O L'l..lel\;111 4 nLi.'ln-r:u(;leJi'l..l(;leJflf.:i LLi.'l~f111L°H • 
e)\;l'j1~EJ N P2O5 LLi.'l~ K201 'Uel\;111 2 nfan-r:u(;leJi'l..l\;le)fi.:i1.1.i.'l~l.ji.'l Lfl 20 n. n./i'l..1/l'lf .:i iji1'1..11'1..1 

e.Ji.'l/nn.~el 24.81 - 25.59 e.Ji.'l/nLi.'ln-r:u a1-ut1111iam1,JEJ N P2Os 1.1.i.'l~ K2O L'l..lelm1 3 nLi.'ln-r:u • 
(;leJi'l..l\;lelrlf.:i bl.i.'l~f111L°ttel\;!11~EJ N P2051.1.i.'l~ K20 L'l..lel\;111 3 nLi.'ln-r:u(;leJi'l..l\;lelrlf.:iLLi.'l~~i.'lLrl 20 

n.n./~'1..1/l'lf .:i iji1'U1'Ue.Ji.'l/nLi.'ln-r:u 1el.:li.'l.:1:U1;ie) 25.63 - 26.29 e.Ji.'l/nLi.'ln-r:u LLi.'l~tl11L°ttel\;!11UEJ • 
N P2Os LLi.'l~ K2O L'l..lelm1 4 nLi.'ln-r:u(;leJi'U\;lelrlf-:iLLi.'l~:Wi.'l Lr! 20 n.n./i-u1r1f-:i iji1'U1'Ue.Ji.'l/nn. ~el 

'IJ 

26.38 nLi.'ln-r:u (\;1111-:i~ 29) 

Treatment 
Number of fruit/kg. year Number of fruit/kg. year 

2548 2549 

T 1 ( Control) 30.23 24.77 

T2 29.03 25.63 

T3 28.08 24.81 

T4 28.75 25.59 

Ts 27.28 26.29 

T6 27.17 26.38 

Significant (P<0.05) ns ns 

CV(%) 7.29 5.49 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 
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Treatment 

•··•· •· 2548 Number offntlt/tree -2549 Number of fruit/tree 

Lilavhn':if.1.11'iij1'U1'U~'1/nL'1f1'r:w 1 'UU Vt 131 .2548 LL'1t'Vi.131.2549 'ViU11~1LO~ t:J'l.Je)-:J'iij1'U1'U 

e.J'1/nL'1fl-r:w L'UULL':ifl'l.leJ-:JVJfl~ 'Vl~'VlL:W'U~ :IJ1flfl11L'Utl~~e)-:JJ-:i'Vf:W\j) (i11'Vi~ 14) 

'11V1i! fl':i'l:W L tl~a fl/e.J "1 'UU Vi .131.2548 'l.la-:i LL~" t'Vl~'Vl L:W'U 1J11liiiR11:w LL\Jl fl ~1-:in'U V11-:i~ii ~ 
LL'1tiitl1V1i!m1:wLtl~afl LO~t:J 33.48 - 36.99 fl-r:w;~" (m':i1-:i~ 30) 'ViU11fl1':iL-Ua\Jl':i1'Ut:J N , 

P20 5 LL'1t K20 L'Ua\Jl':i1 4 flfl./~'U/Rf-:i ~aRf-:iLL'1t:W'1LR 20 flfl./~'U/Rf-:i iitl1V1i!m1:wLtl~afl/e.J'1 .. 
:W1fl~~\j) ~a 36.99 fl-r:w /~'1 Lfl~'Lfit:J-:JflUfl1':iL"U8\Jl':i1~t:J N P20 5 LL'1t K20 L'U8\Jl':i1 3 flfl./~'U/ 

Rf-:i LL'1t3J'1LR 20 fl.fl./~'U/Rf-:i LL'1tfl1':iL"U8\Jl':i1~t:J N P20 5 LL'1t K20 L'U8\Jl':i1 4 flfl./~'U/Rf-:i ~a 

Rf-:i 1itl1V1i!m1:wLtl~eJfl ~e) 36.83 - 35.70 fl-r:w/e.J'1 \J11:W~1~U G't1'Ufl1':iLialJ1':i1~t:J N P20s LL'1t 

K20 L'U8\Jl':i1 2 flfl./~'U/Rf-:i LL'1t3J'1 LR 20 flfl./~'U/Rf-:i LL'1tfl1':iL"U8\Jl':i1~t:J N P20 5 LL'1t K20 L'U 

8\Jl';i1 3 flfl./~'U/Rf-:i 1itl1V1i!m1:wLtl~eJfl ~e) 34.94 - 34.70 fl-r:w/e.J'1 \J11:W~1~U LL'1tfl1':iLialJ1':i1 

'Ut:J N P20 5 LL'1t K20 L'U8\Jl':i1 2 flfl./~'U/Rf-:i 1itl1V1i!m1:wLtl~afl 'UeJEJ~~\j) ~a 33.48 fl-r:w/e.J'1 , . 
.,; 

(1J11';i1-:J'Vl 30) 

tl1V1i!m1:wLtl~afl/e.J'1L'UU 'Vi.131.2549 'l.leJ-:JLL~'1t'Vl~'VlL:W'U1J11liiiR11:wLL~fl~1-:in'U'Vl1-:i~ii~ ii 

tl1V1i!m1:wLtl~afl LO~t:J 38.04 - 40.57 fl-r:w/e.J'1 (1J11':i1-:J~ 30) 'ViU11fl1':iL-Ua~':i1~t:J N P20 5 LL'1t 

K20 L'U8\Jl';i1 2 flfl./~'U/Rf-:i 1itl1V1i!m1:wLtl~eJfl/e.J'1 :W1fl~~\j) ~e) 40.57 fl-r:w/e.J'1 Lfl~'Lfit:J-:inu • 
fl1';iL-Uam1~t:J N P20s LL'1t K20 L'U8\Jl';i1 4 flfl./~'U/Rf-:i LL'1tfl1':iL"U8\Jl';i1~t:J N P20s LL'1t K20 

V V V 

L'Ua~':i1 2 flfl./~'U/R-r-:i LL'1t:W'1 LR 20 flfl./~'U/R-r-:i ii-u1V1i!m1:wLtl~afl ~a 40.45 - 39.38 fl-r:w; .. 
e.J'1 ~1:W~1~U G't1'Ufl1':iL"U8\Jl':i1'Ut:J N P20s LL'1t K20 L'U8\Jl';i1 3 flfl./~'U/Rf-:i LL'1tfl1':iLialJ1':i1'Ut:J , . 

V V V 

N P20 5 LL'1t K20 L'U8\Jl':i1 3 flfl./~'U/R-r-:i LL'1t:W'1LR 20 flfl./~'U/R-r-:i 1i-u1V1i!fl':i'l:WLtl~eJfl .. 
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..I 
(\;1111.:J'Vl 30) 

Weight (g)/fruit year 
Weight (g)/fruit year 2549 Treatment 

2548 

T1 (Control) 33.48 40.57 

T2 34.70 39.37 

T3 35.70 40.45 

T4 34.94 39.38 

Ts 36.83 38.36 

T6 36.99 38.04 

Significant (P<0.05) ns ns 

CV(%) 6.61 5.53 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 

45 

40 

~ 35 

1 30 -325 
j, 20 

~ 15 
10 

5 

0 

.....• 

Tl T2 T3 Ti 

T:reatmeo.t 

T5 

· · • · · 2548 W eii;:ht (g) /fruit --- 2549 Weight lg) /fruit 

T6 

Li1e1-w,JTrn.mi1'Ll1'U~a/n1an-r11 L'Utl vu•t.2548 1.1.a~'Vl.fil.2549 'Vlu11fii1m~EJ"!le1.:i-;i'1'U1'LI 

J1vii!m111Ltl~e1n/~a 1 'Utl~&'le1.:i"!le1.:ivin1 'Vl~'VIL1J'U(,l 1J1nn111 'Utl1.1. 1ni.:ivi11~ (.fl1'Vl~ 15) 

"!J'U 1~"!Jel.:J~a'J~'11tlf'l'l11J f111Xf'l'l11J EJ1'l"!Jel.:J~a 1 'Utl fl. fil.2548 "!Je).:J LL\;la~'Vl~'Vl L1J'U \;111lii 

f'l11111.1.1J1t1(;11.:in'U'Vl1.:i&'l'1~ 1.1.a~ii"!l'Ll1~"!le1.:i~a Lil~Ei 18.54 - 21.31 '1l1J.2/~a (1J1111.:i~ 31) 't'lu11 

t111L"tleJ1J111tlEJ N P20 5 LLa~ K20 L'UeJ1J111 3 nn./~'U/f'l{.:i (;leJf'li.:iLLa~11a1f'l 20 nn./~'U/f'l{.:i . ~ 
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ii'!J'U1~'!Jel.:Jr.1~~~'1~flel 21.31 61!l.1.2/t:J"1 LnaL~EJ~fl'Un11Lia1,111~EJ N P2Os LL'1~ K2O L'UeJl,111 3 

nn./~'U/1-lf~ LL'1~n11Lia1,111iJEJ N P2Os LL'1~ K2O L'UeJl,111 4 nn./~'U/1-lf~ LL'1~l.1'1Ll-1 20 nn./~'U/ 
• V 

1-1f~ ii'!J'U1~"!Jel~t:J'1~el 20.79 - 20.68 61!l.1.2/t:J'1 '11'Un11Liam1~EJ N P2Os LL'1~ K2O L'UeJl,111 4 

nn./~'U/1-lf~ LL'1~n11Lia1,111~EJ N P2Os LL'1~ K2O L'UeJl,111 2 nn./~'U/1-lf ~ \;lell-lf~LL'1~\J" Ll-1 20 

n.n./~'U/1-lf~ ii'!J'U1~'tJel~t:.1'11el~'1~l.11 ~el 20.10 LL'1~19.53 61!l.1.2/t:J'1 LL'1~n11Lia1,111~EJ N P2Os 

LL'1~ K2O L'Ua1,111 2 nn./~'U/1-1{~ ii'tJ'U1~t:J'1 18.54 61!l.1.2/t:J"1 ~1,1111~1~'U (m11~~ 31) 

"!l'U1~"!lel~t:J'1L'UU vu11.2549 "!lel~LL\;1'1~'Vl~'VILl.l'U1,11lJii1-11111u1,1ni;i1~ti''U'v11~?1'1&i ii'tl'U1~t:J'1 

LO~EJ 20.41 -21.46 61!11.2/t:.1'1 (1,1111~~ 31) 'Vl'U11n11Lia1,111~EJ N P2Os LL'1~ K2O L'\JeJl,111 2 

n1"1n-rlJ\;lel~'\J\;lell-lf~ ii"ll'U1~"!Jel~t:.1'1~~"'~~el 21.46 61!l.1.2/t:J"1 LnaL~EJ~fl'Un11Lia1,111'UEJ N P2Os • • 
LL'1~ K2O L'Ua1,111 4 LL"1~3 nL"1n-r11i;iel~'\J\;lell-lf~ ii"ll'U1~'tJel~c.J'1~el 21.40 - 21.0l61!l.1.2/t:J"1 

1,11l.1~1~'U '11'Un11Lia1,111'UEJ N P2Os LL'1~ K2O1 '\JeJl,l'j1 2 LL'1~3 n1"1n-rlJ\;lel~'U\;lell-lf ~LL'1~l.1'1 Ll"l 
• V 

20 n.n./~'U/1-1{~ ii'tJ'U1~"!lel~t:J'11el~"1~111 ~el 20.92 LL'1~20.85 61!l.1.2/t:J"1 1,1111~1~'U LL"1~m11i 

e)l,l11'UEJ N P2Os LL'1~ K2O L'\JeJl,111 4 nfon-rl.1\;lel~'U\;lel\"lf~LL'1~l.1'1Ll"l 20 n.n./~'U/1-lf~ ii"tl'U1~ 
• V 

"!Jel~t:J'1~el 20.40 61!11.2/t:.1'1 (1,1111~~ 31) 

~1,1.:ivi 31 "tl'U1~"tlel~t:.1'1 L'UU 'Vl.131.2548 LL'1~'Vl.131.2549 

Fruit size (cm.2) year 2548 
Fruit size (cm.2) year 

Treatment 
2549 

T1 (Control) 18.54 21.45 

T2 20.78 21.01 

T3 20.09 21.40 

T4 19.53 20.92 

Ts 21.31 20.85 

T6 20.68 20.41 

Significant (P<0.05) ns ns 

CV(%) 8.33 5.17 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 
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22.00 
21.50 

:;-- 21.00 

5 20.~ 
'i 20.00 
·;: 19.~ 
·a 19.co 
~ 18.~ 

18.00 
17.~ 
17.00 

Tl TZ TI 
Treatment 

T4 T5 

• • ·• • • • 2548 Fruit size (cin2
} - 2549 Frwt size (ctn1

) 

111\'t~ 16 m1'V'lu.,w1-:i"1J'U1~"1Ja-:ie.Ja L'Utl vtl'l.2548 LLa~ vtl'l.2549 

T6 

Ldavl,11•au1"1J'U1~·1rn-:ie.Ja 1 'Utl Vi .1'1.2548 LLa~Vi .1'1.2549 Viu11fii1Lo~ t:J"IJ'U1~"1Ja-:ie.Ja 

L'Utl~i;>1a..:1"1Ja..:ivi~V1UJ'U~~ 1-4 mnn111'UtlLL1fl ~'l'UVl~VIUJ'U~~ 5 LLa~6 "1JeJ..:!L'UtlLL1n 111nn11tl 
.=I c.l 
Vli;'feJ..:I (.fl1ViVI 16) 

"IJ'U1~"1Ja..:1L11~~1~,11nrn111n11-:ixrn111m1"1Ja..:1L11~~ L'Utl Vi.1'1.2548 "IJeJ..:ILL~a~vi~VILlJ'U~ 

11Jijfn111LL~fl(;l1..:ln'UV11..:li;'!~&; IJ.G'l~ij"IJ'U1~"1JeJ..:!LlJa~ Ltl~!:J 3.76 - 4.39 '1111. 2 (~111..:1~ 32) ViU11 

m-stier~-s1~!:J N P2os LLa~ K2O1'Uer~-s1 2 nn.1~'U1r1#..:i ij"IJ'U1~"1Ja..:1L11a~~~~~ ~a 3.76 '1111. 2 

1niL~it:J..:inufl11L"tleJ~11~!:J N P2O5 LLG'l~ K2O L'UeJ~11 4 flfl./~'U/r1#..:i LLG'l~l.JG'!Lrl 20 fl.fl./~'U/r1#..:i 

1.1.a~n111ie!~11'Ut:J N P2O5 LLa~ K2O L'UeJm1 2 nn./~'U/r1#..:i 1.1.a~11a'i:r1 20 nn./~'U/r1#..:i ij"IJ'U1~ . ~ 

"1JeJ-:iL11a~ ~e) 4.09 - 4.23 '1111. 2 ~'l'Ufl11L"tleJ~11~!:J N P2O5 LLG'l~ K2O L'UeJ~11 3 u.a~4 flfl./~'U/ 

r1#-:i ij"IJ'U1~"1JeJ..:IL11~~ 4.24 u.a~4.25 '1111. 2 1.1.a~n111ie!~11iJt:J N P2O5 u.a~ K2O L'Ue!m1 3 nn./ • 
~'U1r1#..:i 1.1.a~11"1:r1 20 nn.1~'U1r1#..:i ij"IJ'U1~"1Ja..:1L11a~~a 4.39 '1111. 2 c~1-s1..:i~ 32) 

~ 

"IJ'U1~"1Je)..:!LlJa~1'Utl Vi.1'1.2549 "IJ'e)..:IIJ.\;lG1~Vl~VILlJ'U~11Jijr111111.1.~fl(;l1..:ln'UVl1..:li;'f~&i ij"IJ'U1~ 

"IJ'e)..:!LlJa~ Ltl~l:J 4.10 - 4.30 '1111.2 (~111..:i~ 32) ViU11fl11L"tleJ~11~!:J N P2O5 LL'1~ K2O L'UeJm1 

3 flfl./~'U/r1#..:i ij"IJ'U1~"1JeJ..:!LlJa~~~~~ ~e) 4.10 '1111.21niL~t:J..:lnUfl11L"tleJ~11~!:J N P2O5 u.a~ K2O 

1'Uer~-s1 3 u."~4 n.n.1~'U1r1#..:i LL'1~11"1:r1 20 n.n.1~'U1r1#..:i ij"IJ'U1~"1Ja..:1L11a~ ~a 4.20 - 4.25 '1111. 
~ 

~1'Un111ie!m1tlt:J N P2O5 LL"~ K2O L'UeJ~11 2 n.n./~'U/r1#..:i 1.1."~11"'i:r1 20 n.n./~'U/r1#..:i u."~ . ~ 

fl11L"tleJm1~!:J N P2O5 LL'1~ K20 L'UeJm1 2 fl.fl./~'U/r1#..:i ij"IJ'U1~"1Je)..:!LlJa~1eJ..:ia..:i111 4.28 - 4.29 

'1111.21.1.'1~fl11L"tleJ~11~!:J N P2O51.1.'1~ K2O L'UeJm1 4 fl.fl./~'U/r1#..:i ij"IJ'U1~"1Je)..:!Llla~ ~e) 4.30 

'1111.2 (~111..:i~ 32) 
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- ~ , ,Clil ~1"51~'VI 32 'tl1J1~'tl'eJ./JL1J~~ ~1JiJ 'Vi.fl!.2549 LL~t 'rl.fll.2549 

Seed size (cm.2) year Seed size (cm.2) year 
Treatment 

2548 2549 

T1 (Control) 3.76 4.29 

T2 4.24 4.10 

T3 4.25 4.30 

T4 4.23 4.28 

Ts 4.39 4.20 

T6 4.09 4.25 

Significant (P<0.05) ns ns 

CV(%) 7.07 3.01 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 

4.50 
4.40 
4.30 

~ 4.20 
G 4.10 -c; 4.00 
N 

+;: 3.90 
-S 3.80 
~ 3.70 

3.60 
3.50 
3.40 

Tl T2 T3 T4 

Treatment 

T6 

···•··· 2548 Seed size (cm2
) -------2549 Seed size (cm.2) 

111-W~ 17 m-Ttfa"1~.:J'lJ1J1~"ll'eJ-:IL1l~~L1JtJ 'rl.fll.2548 LL~t 't'l.fll.2549 

Li1'eJi;,nmn'll1J1~'ll'eJ-:IL11~~ hit! 't'l.fll.2548 LL~t-ri.fll.2549 't'l'I.J'l11-utl~"1'eJ-:i 'Vl~'VlLl.l'U~~ 

1 , 3, 4 LL~t 6iiri1LU~EJ'll'U1~'ll'eJ-:IL11~~1vrqjn111-ut!LL·rn i;,111ci'1~'1.J ~'l'U'Vl~'VlLl.l'U~~ 2 LL~t 5 

'll'eJ.:JtlLL'm iiri1Lo~EJ'll'U1~'ll'eJ-:IL11~~ 1vrqjn111-utl~"1'eJ-:ii;,111l;'\'1~'1.J (111't'I~ 17) 
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fl111J'Vl'U1~el•m.J~eltl 1 'U\J 'VUl.2548 "!lel.:ILL\Jla::V1~Vm.J'UIJ11l.liir11111 LL\Jl tl\Jl1.:lfl'UVl1.:l&'I~ ~ 

u.a::iir1111J'Vl'U1"!lel.:!Ltl~an Lu~l:J 0.59 - 0.62 11/!11./~a (1J1111.:i'V1 33) 'V'l'U11t111L°tteJ1J111~1:J N P2O5 

u.a:: K2O L'UeJ1J111 2 LLa::4 nn./~'U/rif.:i u.a::t111L'tteJ1J111~1:J N P2O5 LLa:: K2O L'UeJ1J111 2 nn./~'U/ 

r1f.:iu.a::11a1r1 20 nn./~'U/r1f.:i iir11111V1'U1"!lel.:!Ltl~an~~'°'~ ~a 0.59 61!11. 1n~\~1:J.:inum11ieY1J111 
~ . 

~l:J N P2O5 LLa:: K2O L'UeJ1J111 3 nn./~'U/rif.:i LLa::t111L°tteJ1J111~1:J N P2O5 LLa:: K2O L'UeJ1J111 4 

nn./~'U/r1f.:i u.a::11a1r1 20 nn./~'U/rif.:i iim111'Vl'U1"!1el.:!Ltl~an~a 0.60 61!11. LLa::m1L"tteJ1J111tl1:J N 
~ . 

P2O5 LLa:: K2O L'UeJ1J111 3 nn./~'U/r1f.:i LLa::\jaLri 20 n.n./~'U/r1f.:i iim111'Vl'U1"!1eJ.:iL'll~an 0.62 
.,J 

61!11. (1J1111.:IVI 33) 

m 111V1'U1"!1el.:IL tl~a n L 'Utl 'V'l. 1'11.254 9 "!lel.:ILL\Jla ::V1~V1Ll..l'U1J11l.liim111 LL\Jlt11J11.:it1'UV11.:i&'I~~ ii 

r11111'V!'U1"!1el.:!Ltl~an Lu~l:J 0.65 - 0.70 61!11./~a (1J1111.:ivi 33) 'V'l'U11t111L'tteJ1J111~1:J N P2O5 u.a:: 

K2O L'UeJ1J111 3 n1anf11i;ia~'U1J1ar1f.:i iim111V1'U1"!la.:iLtl~an~vi"'~ ~a 0.7061!11./~a 1n~\~1:J.:inu • 
m11-tt'eYm1~1:J N P2O5 u.a:: K2O L'UeJm1 2 n1anf11i;ia~'U1J1ar1f.:iLLa::\!a1r1 20 n.n./~'U/r1f.:i LLa:: 

tl11L'tteJ\Jl11~1:J N P2Os u.a:: K2O L'Uel\Jl11 2 nfanf11i;ia~'U\Jlelflf.:i iifl11l.J'Vl'U1"!1el.:!Ltl~eJtl 0.68 -

0.66 61!11./~a \Jl1l.Jl;\'1~'U ?f'J'Utl11L'tteJ\Jl11~1:J N P2Os LLa:: K2O L'UeJ\Jl11 4 nfanf11i;ia~'U\Jlelrlf .:i 

u.a::m11"1ieYm1tl1:J N P2O5 LLa:: K2O L'UeJm1 3LLa::4 ii1anf11i;ia~'Ui;iar1f.:iu.a::11a1r1 20 nn./~'U/ . ~ 

fl1~1-1~ 33 r11111'Vl'U1"!1el.:!Ltl~an L'Utl 'V'l.1'11.2548 LLa::'V'l.1'11.2549 

Treatment 
Shell thickness (cm.) year Shell thickness (cm.) year 

2548 2549 

T1 (Control) 0.59 0.66 

T2 0.60 0.70 

T3 0.59 0.65 

T4 0.59 0.68 

Ts 0.62 0.65 

T6 0.60 0.65 

Significant (P<0.05) ns ns 

CV(%) 4.24 5.69 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 
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Tl T2 T3 T5 T6 

Treatm.ent 
· · • · · 2548 Shell thickness (cm.) ....,_ 2549 Shell thickness (cm..) 

ll1'W~ 18 m"1'WLL'1~~~11l.J'Vl'U161.Jel~L'U~elf1L'Utl Yl.fll.2548 LLG'I::: Yl.fll.2549. 

Liiel'W'1Trn.11m1l.J'Vl'U161.Jel~L'U~elf11t.1tl Yl.fll.2548 LLG'l:::Yl.fll.2549 Yl'U11 l-11Lu~l:J61.Jel~~11l.J 

'Vl'U161.Jel~L'U~elf11t.1tl~?1el~ 61.Jel~VJf11 'Vl~'VlUJ'U\Jl :IJ1f1f111L'UtlLL1f1~~'Vll.J~ (.f11Yl~ 18) 

~11l.J'Vl'U161.Jel~Li1elL'UtJ Yl.fll.2548 61.Jel~LL~G'l:::'Vl~'VlLl.J'U~uJijm1l.JLL~f1~1~fl'U'Vl1~'1~~ LLG'l:::ij 

~11l.J'Vl'U161.Jel~Li1el Lu~l:J 0.29 - 0.32 'ill.J./t:-JG'I (~111~~ 34) Yl'U11m11ie1~11~1:J N P2O5 LLG'I::: K2O 

1t.1eim1 4 nn./~t.1/~f~ ~el~f~LLG'l:::l.JG'IL~ 20 nn./~t.1/~f~ ij~111.JV1t.11Li1el~~"~ ~el 0.32 'lll.J. 
V ' 

'Ul:l N P2O5 LLG'I::: K2O1t.1eim1 3nn./~t.1/~f~ ~el~f~LLG'l:::l.JG'IL~ 20 n.n./~t.1/~f~ ijm11.JV1t.11Li1el 
' V 

~el 0.30 'lll.J. m1:::m11ie1~11~1:J N P2O5 LLG'I::: K2O1t.1e1~11 2 nn./~t.1/~f~ LLG'l:::l.JG'IL~ 20 nn./ 
u ~ a 3 Cl d 
~t.1/~1~ l.J~11l.J'Vl'U161.Jel~L'Uel'U1~'Vl?I~ 0.29 'lll.J. (~111~'Vl 34) 

' 

~11l.J'Vl'U161.Jel~ Li1el L t.1tJ Yl. fi1 .2549 61.Jel~ LL~G'l:::'Vl~'Vl Ll.Jt.1~11Jij ~111.J LL~ f1~1~fl'U'Vl1~'1~~ ij 

~11l.J'Vl'U161.Jel~Li1el Lu~l:J 0.32 - 0.33 'lll.J./t:-JG'I (~111~~ 34) Yl'U11m11ie1~11~1:J N P2O5 LLG'I::: K2O 

1t.1e1~11 2 LLG'l:::3 nLG'lnfl.J~el~'U~el~t~ ijm11.JV1t.1161.Jel~Li1el~~"~ ~el 0.33 'lll.J./t:-JG'I 1n~L~l:l~n'U 
' 

m11ie1~11~1:J N P2Os LLG'I::: K2O L'Ue1~11 3 nfanfl.J~el~'U~el~t~ LLG'l:::f111L"tlel~11~1:J N P2Os 

LLG'I::: K201t.1e1~11 2, 3 LLG'l:::4 nLG'lnf1.J~el~t.1~el~f~LLG'l:::l.JG'IL~ 20 n.n./~t.1/~t~ ijm11.JV1t.1161.Jel~Li1el 
V 

.. d 
~el 0.32 'lll.J. (~111~'Vl 34) 
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.,; .r 'I :'1 
fl1'l1{1'VI 34 Pt111Jvrt.11'Uel.:IL'Uel b'Uu 'rl.fll.2548 LL'1~ 'rl.fll.2549 

fruit skin thickness (cm.) fruit skin thickness (cm.) 
Treatment 

year 2548 year 2549 

T1 (Control) 0.30 0.33 

T2 0.30 0.33 

T3 0.30 0.32 

T4 0.29 0.32 

Ts 0.30 0.32 

T6 0.32 0.32 

Significant (P<0.05) ns ns 

CV(%) 4.81 4.86 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 

0.34 

10.33 

lll 0.32 

~ 0.31 

,i 0.30 

J. 0.29 

j 0.28 

0.27 
T1 Tl T3 T4 T5 T6 

Treatment 

••••• 2548 fruit akin thickness (an.) -2549 Sfruit skin t.hickness (cm.) 

.n1w-vi 19 mTt-lLL'1~.:lrl111J't,1'U1'Uel.:!Li!eJ1'Utl 'Vtfll.2548 LL'1~ 'rl.fll.2549 

L~elfi'11'HU1rl111JWU1'Uel.:IL if eJ L 'Ull 'rl. fll .2548 LL'1~'rl. fll .2549 'VfU11 fl1Lu~ EJ'Uel.:lrl111J 

i,,-u1"1JeJ.:iLi!eJ 1-utl~'1eJ.:i 'UeJ.:i'Vl~'VlL1l'U~~ 1-5 111nn111-ut!LL'!in i;i1111.4'1~u G'l1'U'Vl~'VlL1l'U~~ 6 'UeJ.:i 

vY.:i'1eJ.:itl iiri1Lu~EJ'tleJ.:im111i,,-u1Li!eJ Lvhn-u (fl1'V-1~ 19) 

rl111J't,111'U 1 -utl TI. fl! .2548 'Uel.:I LL~a ~'Vl~'Vl L1J'U\;lu.iiir1111JLL\;l ntJ11.:lfl'U'Vl1.:1'10~ LL'1~iii,,11'U 

Lu~EJ 18.33 - 19.42 °Brix (i;i1'!i1.:i~ 35) -riu11m'!iL'tleJi;i'!i1qEJ N P20 5 LL'1~ K20 L'UeJ\;l'!i1 2 nn./ 

~'U/rif.:i iir11111i,,11-u~~~~ Flel 19.42 °Brix 1mlL~El.:lfl\Jn1'!iL'UeJ\;l'!i1qEJ N P20 5 LL'1~ K20 L'U 

0i;i'!i1 3 LL'1~4 nn./~-u/rif.:i iim111i,,11-uFieJ 18.92 °Brix G'l1'Un1'!iL'UeJ\;l'!i1qEJ N P20 5 LL'1~ K20 

1-u0m1 2 LLa~ 3 nn./~-u/rif .:i LL'1~2J" 1ri 20 n.n./~-u/rif.:i iir11111i,,11-uFieJ 18.58 LL'1~ 18.50 
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., ' . 
nn./~'IJ/fil~.:J iil'l1111·wn1Ji!·mrvi&1~flel 18.33 °Brix (m11-:i'Vi 35) • 

fil1111'Vl11'\J 1 'IJtl 'rl .131.2549 "llel.:JLL~ "~'Vl~'Vl L11'1J\J111Jii 1'11111 LL\Jl n~l1.:Jfl'\J'Vl1.:J'1'1~ iim 111 

'Vl11'\JLO~l:J 19.68 -20.47 ° Brix (\J11)1.:J~ 35) md1m11ia\J11TUl:J N P2Os LL"~ K2011Jam1 3 • 
nL"n~11~el~'\J~elfilf-:i iim11l'Vl11'\J~~'1~flel 20.47 ° Brix 1n~\~1:J.:Jfl'Um11iam1iJ1:J N P2O5 LL"~ • • 
K2O11JeJ\J111 4 n1"n~11~el~'\J~elfil{-:i LL"~m11iam1~1:J N P2Os LL"~ K2011JeJ\J111 3 nL"n~11~el 

~'\J~elfilf-:iLL"~11"Lfil 20 n.n./~'IJ/filf-:i iim111V111'\Jflel 19.99 - 19.95 ° Brix \J1111~1~'U ~11J1i 
'II 

eJ\J111~1:J N P2O5 LL"~ K2O11Jam1 4 LL"~2 n1"n~11~el~'\J~elfilf-:iLL"~2J" Lfil 20 n.n./~'IJ/fil{-:i ii 

fil1111'Vl11'\J1el.:J".:J1!1flel 19.89 - 19.78 ° Brix \J1111~1~'U LL"~m11"tla\J111~1:J N P2Os LL"~ K2O 

11Jam1 2 n1"n~11~el~'IJ~elfilf-:i iim111V111'\J 19.68 ° Brix (1J1111-:i~ 35) 

,t1"a1{1~ 35 fil1111'Vl11'\J 1'1Ji'.J "tl.131.2548 LL"~ "tl.131.2549 

sweetness C0 Brix) sweetness C0 Brix) 
Treatment 

year 2548 year 2549 

T 1 ( Control) 19.42 19.68 

T2 18.92 20.47 

T3 18.92 19.99 

T4 18.58 19.78 

Ts 18.50 19.95 

T6 18.33 19.89 

Significant (P<0.05) ns ns 

CV(%) 3.84 2.26 

ns = not significant within the same column as compared to T1 (control) 

* = significant at the level 95% 
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• • ◄• • 2548 sweetness (IJrixo) 

T3 

Treatm.e:nt 

T4 T5 T6 

--+- 2549 sweetness (IJrixo) 

111-w~ 20 mTWLL~~~m111V111'U L'Utl vu11.2548 LL"1::: -w.131.2549 

~eJ'ri'<ilTHu1m111V111tJ1 tJtJ -w.131.2548 LL"1:::-w.131.2549 -wtJ11 r11Lu~cJ'l.leJ~m111V111'U L'U 

'YJfi1 'Vl~'VlLlJ'U\Jl'IJ'el~tJ~~el~ 111fifi11 L 'UtJLL -snvr~'VllJ~ (.fl1'W~ 20) 

G11V1t'U m-si Lr1-s1:::v1V11r11111"'11-w'U th:::V111~tJ~m ruo1(,lel1'Vl1-S 1 'U ~'Uf1tJ t:-1"1 t:-1~ (,1 L~1:::/~'U L 'U • 
tJ 'W.131.2548 LL"1:::'W.131.2549 L~cJfi1'jLntJ~'lel~1~~'UL'U'S:::~tJm111~n 2 -s:::~tJ fia 0-30 'lilJ. LL"1::: 

30-50 'lilJ. LL"1:::L'Ufi1'S'Vl1rl'l1lJ"'lJ'W'U6i1'<il:::'Vl1LvicJ~fi1(,l'eJ1'Vl1'S 3 ~1 fieJ ( N, p LL"1:::K) LL~~~L'U 
' ' ., 

.fl1-Wvi 21-35 ~~'U 
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R2 =0.0537 
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y = 0.5416x + 35.816 

R2 =0.0177 
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fl1111"'11'n1J fi'H:'V111-:lfi1\;1 'Welr.'1W el ~'11 'U ~hJ ~ ';i~ ~'U 0-30 'ij:JJ. fl'U e.J 1.'H.J ~ \;I L-:11~ 1 'U ti • 
-r..1'1.2548 V.'U11 bJiifl11:U"'11~'Ufifl'U (R2 0.01) (fl1'Vl~ 22) 
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y = -0.9491x + 44.32 
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fl'Ue.J1.'le.J~\;IL-:11~ L'UU 'Vl.1'1.2548 
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WJ1:U"':Ui'IJfi';i~'Vl11-:lfi1\;1L'VlLL'Vlr.'1L;EJ:UL'U~'l.l ~';i~~'U 0-30 'YJ11. fl'Ue.Jl;le,J~\;IL-:11~ • 
L'UU 'Vl.1'1.2548 'Vl'U11 bJiifl1111i11~'Ufifl'l.l (R2 0.20) (fl1'Vl~ 23) 
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1"1111J"'1J..;''Ufi1~'Vf'l1~fi1\;lh!L\;lWil'UL'U~hJ ~1~~'U 0-30 'Ill!. fl'Ut:Jl;'lt:,J~\;lb~1~L'LIU V'l.fll . • 
2549 V'l'U11 1"11111"'11-W'Ufiij u.'l.111 'Ull 1 'Llb~~'U1n (R2 0.64) b~a 1 'LI 1i;i1b'1'LI 1 'Ll~'Llij't.J~111rub ~ll~'LI 

t:,Ji;'lt:,J~\;l b~1~n,i~ij't.J~1J1f.1.lb ~:U~'Llb "lf'LI fl'LI (.f11V'I~ 24) bb~ b ~el~'11fi'<il1'Ll1'U"li'el~l;'lm m 'Un11i bl"li1~1'1ij 

'<il 1'Ll1'Ll'Uel EJ i5~ bJ&'f 11J1it:l ~mJ'LI L~"tl~ b '1'Ll11 b 'U'l.11"11111"':U'W'LI 5~ bb 'L!'Uel'LI 
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100 "'"'"""""""····"""'"'"""'' .»,-•·----------
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~~;~25 m1vl1.1.&'l~~m111"':uw'Uts1~'Vfi~~;~~;i~~vlaf&'IL'Ll~'LI ~;;~'U 0-30 'llll.1"1-f~~ 1 • 

L'LIU V'l.fll.2549 V'l'U11 bJijm111"':uw'L!tsn'LI (R2 o.oo) (111v-1~ 25) 

54 



300 

~. 

-:;, 
"' a 250 
~ » -!I --Ci e 200 
~ -~ 
'! - 150 .c 
o() 

"11 
~ 

100 

• 

0.2 0.24 

• 

0.28 

ToWK% 

• 

• 

y= 190.Bx+ 168.39 

R1 = 0.0234 

0.32 036 

, rnwN=J 
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fl1111a11it15':i~Vl11-351\Jl'rleli.'1YhJfi.'IL'Ll~l'lJ ~';i~~tl 30-50 61111. nrnHH.J~\JlL-31~ • 
L'LIU 'Vtfll.2549 'WtJ1111liir11111i1'11it1Gf1'LI (R2 0.11) (.tl1'W~ 29) 
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fltli:Jl;li:J~\J1L-31~1'LIU 'W.fll.2549 

r11111i1'11'Vl'Llfi':i~Vl11-351\JlL'l.lL\Jl';iL1il'Ll1'Ll~'LI ~';i~~tl 0-30 61111. f1tli:Jl;li:J~\J1L-31~ • 
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fltli:Jl;li:J~\J1L-31~1'LIU 'W.fll.2549 
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'Vtfil.2549 'WtJ111lJij~11:wi:ww'Ufit1'U (R2 0.09) (fl1'W~ 31) 
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f-l111li1l'n'\Jfii~'V111.:!fi11JJL'I.ILIJl';WiJ'IJLt.l~'IJ ~i~~'lJ 30-50 611:U. tl'lJt:-Jat:-JalJlL.:!1~ 
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Os, .... 
Ir, 
N 

a 
4,) 
>. -~ .:4, -I 
I,,. 

~ -] 
~ 
l: .. 
'11 
~ 

300 

250 

200 

150 

100 

2 

• 
~--································· 

,,. 

• • 

6 

•••••••• 

y = 13.872x + 160.96 

RZ= 0.4861 

10 

1-111:ui:U'Vl'\Jfi'rn'Vl'"l1.:!fi11Jl't'leJ61'rleJf&'IL'IJ~'IJ ~i~~'lJ 30-50 611:U. tl'lJt:-Jat:-JalJlL.:!1~ • 
1'1.!tl Vi.fll.2549 VitJ11111i:i1-111:ui:uvi''IJit1'1JL'IJ1~~'lJ~1 (R2 0.48) (t11'Vi~ 34) 

0, 

:I, .... 
a 
;i; .... -M 

.::ti. -j 
lo. .. ... ... 
] 
'ts -,:::. .... 
-a 
~ 

300 

250 

200 

150 

100 

• 

• 

y = -998.99x + 392.64 

R2 =0.2629 

• 

0.1 0.12 0.14 0.16 0.18 0.2 

Tota1K% --~- ~J 
111'W~ 35 m1'rlLL&'fi;1.:i1-111:ui:u~~~':i-~-V1-1-1.:i_fi_11,1_1_'Vi_LL_'Vl_'1L;EJ1lL'IJ~'IJ ~1~~'lJ 30-50 -~-~.1-1-r.:i~ 2 

• 
tl'lJt:-Jat:-JalJlL.:!1~L'IJU 'rl.fll.2549 

59 



&11vr-r'U n111 LP111:::i,,vr1m1:ui:u-w'U-S1:::vr11-:itl~1nruu1\;1 envr111 'U 1 'U fl'Ulil1'U1'U~~ ~~ \;1 
' 

L-:i1:::/~'U L'Ull 'V'l.f<i1.2548 LL~:::'V'l.f<i1.2549 L~fJfl11vr1P111:ui:u-w'U'Bil'<il:::vr1LvifJ-:iu1t;mvr11 3 ~1 ~el 

( N, P LL~:::K) LL'1~-:JL'U.tl1'V'I~ 36-41 i-:iil 

50 

(IC) 

il 
~ 

I 45 
>:. --!I -I 

40 i.. 

'5 
~ 
'S ... 35 .::: 
""' w 
~ 

30 

2.2 2.26 

' 
m1:ui:U'W'Ufifl'U (R2 0.01) (.t11'V'lvi 36) 

• • 

• 

60 

238 

TotalN% 

y = 6.9984x + 23.286 

R"""0.0196 

• 

• 

2.44 2.5 



50 

oc 
i7: 
"" 
! 45 
.... -!J -I 

40 '-
It::: 
i ,;:: 
'!S - 35 -= -.; 
'U 
~ 

30 

• 

0.25 0.26 

• • • 

0.27 

TotaIP% 

y = 26.58Sx + 32.824 

R2 = 0.0026 

• 

0.28 0.29 

1-1111!~1li'IJ 5'i:::Vl'l1-:lfi11Pl'rlil?!YhJf ?t1 'IJ1 tJ tl'lHH'I ~ ~1,1 L-n:::iJ 'V'Ul.2548 Yltl'l1 1:i.Jij • 
1-11111~11i'IJ'Bt1'\J (R2 0.00) (.t11V1vi 37) 

50 

• 

30 

Total K% 

• 

• 

1.06 

y = -17.91 lx + 51.539 

R2 =0.0293 

• 

LOS 1.1 

1-1111!~1li'IJ 5'i:::Vl'l1-:Jfi1~ L YI LL 'V1 ?IL; V111 '1.11 tJ tltl ~~ ~ ~ IPl L-:11:::U YI .131 .2548 Viti 11 

'1.:iJii1-11111~11i'IJ'Btl'\J (R2 0.02) (.tl1Yl~ 38) 

61 



°" ... 
It, .... 
~ 
iii"> -!J -! 
t: ... 
:s 
'lS 
l: 
lilC) 

~ 

~ 

300 

150 

200 

150 

100 

1.5 

300 

100 

0.12 0.126 

1.7 

TotalN% 

• 

y = 323.52x - 327.66 

R1 =0.755 

y= -4170.7:x + 787.52 

R1 =0.5357 

2 

•••• . ··········• ................... ~ 

0.132 0.138 

TotalPo/o 

• • 

0.144 OJS 

~11:wi:wiul1~V111~511,1'rlaG1'rla~G1t 'LI 1 'U n'U ~"~~1,1 L~1~tJ vt 131 .2549 'Vi'U11iim1:wi:wiul • 
nu 1 'UL :a~"'U (R2 0.53) Lda'IJ~:w1ruu11,1'rlaG1'rla~G1t 'LI 1 rn ~:w;1u ~"~~1,1L~1~n,1~"~"~ (111'Vi~ 40) • 

62 



300 
y= -699.64x+ 673.41 

R2 =0.7H9 

100 

0.55 0.6 0.65 0.7 0.75 

TotalK% 

ii~111Ji1J~'Ufit1'UL 'UL~-:Ji;'l'U (R2 o. 71) L~eltl~1J1rutn~ 1 'rlLL 'VlG'IL;cJl.!L 'UL rn ~l.l('U e.Ji;je.J~~L-n~ihrn 
..; 

i;l~i;l,!J (.tl1't'l'Vl 41) 

4.5 ~i'l~il'I.JLL 'Vl'Ll'Vl1{1Lfl~tiJO'iiJ 

L 'Ur."f'l'Utl1i1 L~11~1'it:.1i;l ~e)'U LL 'Vl'U'V11-:J Lfil1~~tl1il'1Je),!J 1~fil1'U'lt'IJ~'U'Vl'UL ~l.J~ Ln~('UL ~e)-!J1il1 n ... . 
t111Lr."f'UcJL'Ue1~11~LL~f1\Pl1-!lf1'Uzj-!lii~-!l'Vl~i;'lel-:J (treatment) 111JvY-!li'U 6 ~-!l'Vl~i;'lel-!l L'Ui'U~'U1~ • 
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., 

3 ~'S~ 
21 ~~eJ(;l11LL'l.l:Ji.11 'V!l.n~fi~ 1~~~~f~":J 2 nn. !~f~!~'I.I 'Vf~el 50 nn./t'i1~f~ 

(25 ~'I.I/ti) 

ti 

tl~ 1 l/ 

' ' ... f'l1LOiUJ 

., ' 
,t'U'Vl'LI f'l1 • 
tlEJfieJtl 31 

• 

31 lJi;!L~1~ 20 nn/~'1.1/~f~ 'V!~el 500 nn. / 1-i;~f~ 
'II 

'U~~(;l';j 15-15-15 650 975 
• 'II 

'U~~(;l';j 8-24-24 740 1,110 
• 'II 

'U~~\;1113-13-21 740 1,110 
• 'II 

lJi;!L~ 0 0 
'II ., 
i~'VflJ~ 2,130 3,195 

'U~~(;l';j 15-15-15 740 1,110 

1,200 

1,110 

0 

3,420 

• 'II 

'U~~(;l';j 8-24-24 800 
• 'II 

'U~~\;1113-13-21 
' 'II 

~m~ii 
lJi;!L~ 
'II 

740 

0 

2,280 

2,205 3,307.5 

0 0 

1,300 650 

1,480 740 

1,480 740 

0 4,950 

4,260 7,080 

1,480 740 

1,600 800 

1,480 

0 

4,560 

740 

5,250 

7,530 

4,410 2,205 

0 5,100 

975 

1,110 

1,110 

4,950 

8,145 

1,110 

1,200 

1,110 

5,250 

8,670 

3,307.5 

5,100 

1,300 

1,480 

1,480 

4,950 

9,210 

1,480 

1,600 

1,480 

5,250 

9,810 

4,410 

5,100 
~ 

'Vl~'VI 11 fl 2,205 3,307.5 4,410 7,305 8,407.5 9,510 
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vr111mvr\Jl : 11 1-utl~ 1 fllf.:i~ 1 1r:ii:IE.JG1\Jl1 15-15-15 11fl11 13 'I.J1V1/nL'1n~3,.1 fllf.:i~ 21r:ii:IE.JG1\Jl1 8-• • cu • cu 

24-24 LLG'l~fllf.:i~ 3 Li:!UE.J'1\Jl113-13-21 11fll114.80 'I.J1'Vl/f1L'1fl~3J LL'1~UE.J3J'1 Lflli1fll1 
'I '\I , 'U 

Lu~E.J 3.30 'I.J1'Vl/nL'1fl~3J 

21 1utl~ 2 fllf.:i~ 1 t!E.JG1tn1 15-15-15 11fll1 14.80 'I.J1'Vl/nL'1fl~3J tlE.JG11J11 8-24-24 1r:i , '\.I , cu 

fllf.:i~ 2 11fll1 16 'I.J1'Vl/f1L'1fl~3J LLG'l~UE.J 13-13-21 Li:ffllf.:i~ 3 11fll114.80 'I.J1'Vl/nL'1n~3J • 
t1E.J3J'1 Lfll 11fl11 3.50 'I.J1V1/nL'1fl~3J 

• 'II 

Ln"ifl 2 Ln"ifl 3 Ln"iflflfl:: 1'l11 Ln"ifl 2 Ln1fl 3 
..i 

Ln1flflfl:: LOflfl 

ti~ 1 2,100 170 614 2884 35 28 12 25 

ti~ 2 10,815 469 1,138 12,421 14.70 11.00 4.90 13.66 

vrmmvrin .11 LU'l..l'U~3J1ruL.:i1~m~lil1flfl11'Vl~'1el.:ilii1u1'1..1113J 72 ~'I.I (6 ~.:l'Vl~G'lel.:l'l "~ 4 'li11 • 

"~ 3 ~'I.I) 21 L uu11fll1ci1.:iJ1vrufltn13J11fl11fllru.fl1'Y'lL.:i1~~"1.11E.J 1~ utl~ 2 1~m.:i1~ • 
Lm~ 2 11fll1Ltl~ElnL'1fl~3J'1~ 14. 70 'I.J1'Vl L.:11~Lm~ 3 Lu~E.JnL'1fl~3J'1~ 11.00 'I.J1'Vl 

L ~el.:llil1m.J'1 fl111 Lfll11~"1"Uel3J'1'Vl 1.:1'1tl ~ 'Y'l'I.J111~~'1.J"!lel.:lt.J'1e.J ~ \Jl 1 utl~ 1 "1.lel-:1 LL~fl ~~.:i 
'II 

'Vl~G'lel.:1~1~~'1.Jlil1fl fl111 it! El~ LL\Jl fl~1.:lfl'I..I 1 'I.I LL~'1~~.:l'Vl~'1el.:I 11liim13,.1 LL!n fl~ 1-:lfl'I..I e1~1.:iii,! mh~'ru . ~ 

fl11'V1~'1el.:I ~.:ILL'1~.:I 1 '1..1111111.:i~ 39 ~.:ii!u 1 'l..lfl111Lfll11~"1e.J'11nel'I.JLL 'Vl'l..l'Vl1.:IL~1~;if11i) ~.:i 12.li-hu.:iii.:i ... 
tJ~3,.11ru -uei.:ie.i" e.i~ invr~ei 11 E.J ~ 'I.J~1~~'1.J Iii 1 fl n111i~ El~ LL\Jl fl~ 1.:inu1 'I.I LL~" ~~.:i'Vl ~" ei.:i LL~ Iii~ 

L'U~E.J'I.J L viE.J'I.J Lu'Y'l1~~'!..l'Vl'l..l'Vl~e11-h 1 i~1E.J~ L tJ~ E.J'I..ILL 'tJ'1.:i 1 tJau L ~ei.:i3J11i11flt1111 i1~~'1.Jtl El 1 ua1J111~ • • 
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11EJn11 

ti~ 1 

t:J"t:Ja~ (nn./~'U) 

t:J"t:Ja~ (nn./t ~)11 

11fil1Lu~m.J1'Vl~ein1"n-r11 

i1EJ 1~ ('1.J1'Vllt ~) 

rl1'UEJ ('1.J1'Vllt ~) • 

t:J"t:Ja~ (nn./~'U) 

i1EJ 1~ ('1.J1'Vllt ~)11 

11fil1 Lu~ EJ'IJ1'Vl~ ei ii1" n-r11 

rl1'UEJ ('1.J1'Vllt ~) • 
rl1LL i-!l-!11'U ('1.J1'Vl/t ~)21 

~'U'Vl'UL ,.:jlltl~ 2 ('U1'Vl/t i) • 
.. ..I ' !:"I 
fl'U'VJ'U L,UI fl fl el u 

t:J"t:Ja~ (nn./~'U) 

t:J"t:Ja~ (nn_/t~)ll 

11fil1Lu~EJ'IJ1'Vl~e1ii1"n-r11 

rl1'UEJ ('1.J1'Vllt ~) • 
rl1LL i-!l-!11'U ('1.J1'Vl/t ~)21 

LO~fl~'U'VJ'UL ,.:jiJfieJtl 

('U1'Vl/li) 

38.14 

953.5 

44.34 

1,108.5 

45.28 

1,132 

25 

36.78 

919.5 

39.86 

996.5 

35.88 

897 

23837.50 27720.00 28300.00 22987.50 24912.50 22425.00 

2,130 

1,125 

3,255 

3,195 

1,125 

4,320 

ti~ 2 

183.19 232.86 

4,260 

1,125 

5,385 

7,080 

1,125 

8,205 

8,145 

1,125 

9,270 

194.82 222.60 264.98 

9,210 

1,125 

10,335 

248.40 

62559.38 79521.69 66 531.03 76017.90 90490.67 84828.60 

13.66 

2,280 

1,125 

3,405 

110.7 

2,766.6 

3,420 

1,125 

4,545 

138.6 

3,465.0 

2,205 3,307.5 

1,125 1,125 

3,330 4,433 

4,560 

1,125 

5,685 

120.1 

3,001.3 

4,410 

1,125 

5,535 

7,530 

1,125 

8,655 

1131.2 

28,279.8 

19.33 

7,305 

1,125 

8,43 

8,670 

1,125 

9,795 

152.4 

3,810.5 

8,407.5 

1,125 

9,533 

9,810 

1,125 

10,935 

142.1 

3,553.5 

9,510 

1,125 

10,635 

'Vlll1EJL'VI~ : 11 L.:11~ 1 L~ L'Vl1fl'IJ 25 ~'U • 
11fil1L.:11~f11'°'n-r11'°'~ 13. 66'1.J 1'Vl/f1L'°' n-r11 

21 L'U'U11fil1tb-:it11V1tl'n'!Je1.:i11fi11'VY.:iV11J~'!le1-:iL.:i1~~'!l1EJL~'Utl~ 21~m-:i1~Lm~ 2 

11fil1Lu~EJf1L'°'n-r11'°'~ 14.70 'IJ1'Vl L.:11~Lm~ 3 Lu~EJf1L'°'n-r11'°'~ 11.00 'IJ1'V1 L.:11~ 

Lni~fl'°'~ f11'°'n-r11'°'~4. 90'lJ1'Vl 
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°' 00 

,d II ca., ._ 

fl111.:J'Vl 40 !11'U'Vl'U1'1~f11'je.J~\11 ' . 
11an11 

~tJ mruVl11'U~'U L '!!'U '\lel'U, Vli1 

LR~el-:irJm1ei-:in'Uf11lij~~\11i'rl'tl 

,: .i:J I ,: Cl.I I 

1t'U'U'U1 (LR1eJ-:i'1'U 'Vlel'U1 'Vl1'11r.J 
\I ., ., ., 

f1111-:11t'U'U'U1) 1111f11~~~-:i1t'U'U'U1 

Cl.I II .:J Q.I II 

1Cl\11~'Vlqj1/LR1el-:!!11~'Vlqj1 

LR~e1,:iije11-um1~~LL~-:i~-:i m11m 
..i 

L~elr.J 

1111-B'-:i ~tJn1ru'U11~e.J~e.J~\11 

'i1fl1~,il 

('IJ1\II/ 

\IIUila) 

130.00 

10,943.18 

52,845.45 

7,507.50 

419.41 

1,250.00 

,11'1J1'U 

\llu1atl.,i 

0.04 

1.04 

0.88 

0.92 

4.68 

0.04 

thtiil3J LL 'lf 3.J 

'iZ\1111-3\1 

(\J1'VI) 

0.00 

22.73 

18.18 

120.00 

0.00 

0.00 

il1~n1'i 

l,i,31u 

(ti) 

5.00 

8.41 

31.09 

5.08 

4.68 

13.00 

0/otl.,i,ru 

L-31::tl,\1 

Ufle..lflflLLfl1 

25 

2 

25 

14 

1 

5 

A1Liil3J 

('U1\II/Vt'VI. 
~ 

\H\113.J,v'\]) 

1/ 

0.26 

27.12 

374.08 

193.85 

4.19 

0.19 

A1Lifoliln1it 

L~\.lfl-3\IJ\.I 

('U1\ll/\'UI. 

i-3\113.Jfl/U) 2/ 

0.09 

16.00 

817.31 

67.98 

1.38 

0.18 

'Vl111r.JL'Vl\11 : l/ f11L~el1leJtJmru rl1'U1tl.1'11f1 (((11R1~el'Vl'U1r.J x '1'U.'Vl'U1r.Jv116tl) + f11'11el11) / el1r.Jf111L"tl-:11'U) x LtJei1L~'U~f111L°tl-:11'U • • • 

,11\.11\.1 

H 
Ul~EJ/ 

'i1EJ 

10.08 

10.08 

10.08 

fi1 

L~il3J 

('IJ1\II/ 

li/u) 

0.03 

2.69 

37.10 

10.08 19.22 

10.08 0.42 

10.08 0.02 

2/ f11L~r.J 1eimm1'U'Vl'U'V111'UL1r.J'U rl1'U1tl.1'11f1 (11R1~el'Vl'U1r.J X '\l'U. 'Vl'U1r.Jv11 "ti) X f11Ltl~r.Jell1111~elm -d'r.i 1 ~~'UL ;jelfi'U1R11tl 2552 . ' 
.1 '"' ,.Joi.,.., 7.03 % X Luel1L'l!'U\11'V1L'tl f1'UL-:11t 

A1LaEJ 

lilmm~u 

fl-3\IJ\.I 

('IJ1'Vl/li/u) 

0.01 

1.59 

81.05 

6.74 

0.14 

0.02 



i'Ll'VJ'Ll~'IJ LL th 

fol Ttff i.J,J 1 -:i:'U ~ • 

~m~ij 

'111fl1'iij~IJ,:U'1-:! 

'111'V11-:! 11J 

G111tle1-:it1'U'1"!jfj"!j 

LL 1-:!-:!1'U L~'U m~ij • 
1.1, 1-:i-:i1'U 1~ilEJ~'U'Vl~~ • ., 
bl, 1-:i-:i1'U~1EJ'\i1qj1 

' 
LL 1-:!-:!1'U~~1.1,~,:in,:i 

-= cl Q 

1.1, 1-:i-:i1'ULnrnnm~'1~'1(;1 

1 v-lvh L~~e1-:iG11.Jtl1 
'II 

f-., .cJ cu II .cJ ~ 
'U1:U'UL~1el-:l\;l~'\i1qj1 , L~1el-:!~1.J'U1 

., 
~'IJ'V1'1J • 

272.28 

22.99 

279.11 

4.10 

137.37 

1,326.41 

154.27 

62.16 

77.94 

18.67 

232.03 

27.24 

294.29 

502.29 

284.01 

224.70 

14.00 

53.13 

168.16 

32.84 

205.72 

42.11 

26.10 

668.82 

406.77 

., 
~'U'VJ'U 

286.28 

76.12 

279.11 

4.10 

137.37 

1,326.41 

154.27 

62.16 

17.94 

168.16 

32.84 

224.39 

274.14 

53.33 

963.11 

909.06 

284.01 

224.70 

1111 3,919.84 1,617.65 5,537.49 

fii1L~EJ 1eimm1'U'Vl'U"1:U'UL1EJ'U 275.56 113.72 389.29 • • 
i'Ll'VJ'LI ~'LI LL th~.:J'Vl11 fl ( 'lJ1'V1Jl i/tl) 4,195.40 1,731.37 5,926.77 
., .,; 

~'U'VJ'U fN'V1 

~,Jmru'W1'l'U~'U L6l!'U '1eli.J, 'Wi'l glup 0.03 

L~~e1,:iije1tJe1-:it1'Ufl1'iij~~(;l~fj"!j 2.69 
V V V 

1:::1.J1.J'U11'l:Ufil1~~~-:i1:::1.J1.J'U1 37.10 

1'1~~"1(Y1/L~~el-:!~~"1ty1 19 .22 

L~~a-:iije11'Llm1~~LL~-:i~-:i m11m 0.42 

69 

0.03 

2.69 

37.10 

19.22 

0.42 

., 
~'IJ'V1'1J1111 • 

4.78 

1.27 

4.66 

0.07 

2.29 

22.14 

2.58 

1.04 

1.30 

2.81 

0.55 

3.75 

4.58 

0.89 

16.08 

15.18 

4.74 

3.75 

92.44 

6.50 

98.94 

0.00 

0.04 

0.62 

0.32 

0.01 



... 
LG'l'eJEJ 

1111-B'.:i 'eJtlmruu11,11:.JG'le.J~\JI • • 0.02 0.02 0.00 

1111 59.47 59.47 0.99 

rl1 LaEJ L'eJfl1G'I L1'1J'Vl'IJ'eJtl mru 4.18 4.18 0.07 • ' 
fl'U'VJ'Ufl{l~i.:i\'11.lfl (tJ1'VIJl i/,)) 63.65 63.65 1.06 

fl'U"VJ'Lli.:i\'11.lfl ( 'U1Vl/t i/,)) 4,259.05 1,731.37 5,990.42 100.00 

m111cue.iae.ia1J1Lil~!I (nn./l i/,)) 251.36 

fl'U'VJ'LI (u1V1/nn.) 16.94 6.89 23.83 

\'1111aL \'I\JI : n1ifl1'U1CU'1'U\ll'IJ~'UU thi.:i11aa::Lil!lfti1'Ui'i1.:i • • 

L1'1JG'I~ fi11i.mu,nn ,iu.11J'Vi1.:i1u~'eJL-S~'eJtl x ri1u1.:i 250 u1'Vl~'eJ1'1J 

2. r11"ll~'VIG'l1J ~'IJ'Vl'IJL1'1JG'I~ fi11'1J1ru,11n ,J'IJ.~'I.J~'eJL-s x ri1~1.:i"ll~ ~'!JG'!::: 5 u1'Vl ~'lJ'Vl'lJL1JLtlm1'1JG'I~ 
1 1 1 1 1 

fi11'1J1ru,11n ((,i'IJ.~'IJ~'eJL-S/ 6 ~'IJ~'eJ-B',1:u.:i) x ri1u-s.:i 250 u1'Vl~'eJ1'1J) / -B'11:u.:i'Vi1.:i1u s -ii:u. ~'e:11'1.J 

3. ri1~'1JTI'IJfi ~'IJ'Vl'IJL1'1JG'I~ fi11'1J1ru,11n ,J'IJ. ~'IJ~'eJ 1-s x 11~1~'1.JTI'IJi5U1'Vl~'eJ~'lJ . ' . 
U1'Vl~'eJ1'1J 

5. LL 1.:i1u~1EJV1r1~1 ~'IJ'Vl'lJL1'1.JG'I~ fi11'1J1ru,11n ri1~1.:i~'eJ 1 -s x ':ij1'1.J1'1J~l.:i~'eJtl ~'IJ'Vl'lJ 11JL tlm1'1JG'I~ -~ ' ' 
fi11'1J'Jru,J1tl ,J'IJ.1'1J'Vi1.:J1'1J~'e) L 'S~'eJtJ X rl1LL 1-:J 250 U1'Vl~'eJ1'1J 

6. LL1.:11'1Jij~~'IJG'l11 Li~LL:UG'l.:J G'11i'Vl1.:JLU ~'IJ'Vl'IJL1'1JG'I~ fi11'1J'Jru,J1tl (,J'IJ.t.1.:i~a~~'e)~l.:i X ,J'IJ.~l.:i~ 
' 

a~~'eJtl X rl1LL 1-:Jt.l.:JG'I::: (U1'Vl) ) I ,J'IJ.L-S'VY.:J'Vlll~ ~'IJ'Vl'lJ 11JL 'U'IJL1'1JG'I~ fi11'1J'Jru,J1tl ,J'IJ.1'1.J'Vi1.:J1'1J 
' 

~'e) L 'S~'eJtJ X rl1LL 1-:J 250 U1'Vl~'eJ1'1J 

7. LL'S.:J.:11'1Jij~~'IJG'l1if11~~i-ii-rl-ii ~'IJ'Vl'IJL1'1JG'I~ fi11'1J'Jru,J1tl (,J'IJ.~\J11~a~ x '1'1J.~l.:i~a~~'eJtl x • 
r11LL 1-:i~mG'I::: (u1'Vl)) / ,J'IJ.1-s'VY.:i'Vl:u~ ~'IJ'VJ'lJ 11JL'llm1'1JG'I~ fi11'1.J,ru1il1tl ,J'IJ.1u'Vi1.:i1'1J~'eJ 1 -s~'eJtl x 

rl1LLi.:J 250 U1'Vl~'eJ1'1J 

8. rl1~~LL\Jl.:J~.:J ~'IJ'Vl'IJL1'1JG'I~ fi11'1.J'Jru,J1tl rl1~~LL~.:1~1.:JL 'Vl:U1 (U1'Vl/t -s/tl) ~'lJ'Vl'lJ L1JL 'U'lJL1'1JG'I~ ' . 
fi11'1.J'JUJ,J1tl ,J'IJ. 1'1J'Vi1.:J1'1J~'e) L 'S~'eJtJ X rl1LL 1-:J 250 U1'Vl~'eJ1'1J 

9. LnUL~EJ'Je.JG'le.J~\JI ~'IJ'Vl'lJL1'1JG'I~ fi11'1.J'Jru'11tl tl~111rue.JG'le.J~\Jl tltl.~'eJL'S~'eJtl X i1~1rl1~1.:J~'e)tltl . • 
~'1.J'VJ'IJ L1JL 'U'IJL1'1JG'I~ fi11'1J1ru,J1tl ,J'lJ. 1'1J'Vi1.:J1'1.J~'e) L 'S~'eJtJ X rl1LL 1-:J 250 U1'Vl~'eJ1'1.J 

10. ri11't'Jvl1 ~'IJ'Vl'IJL1'1JG'I~ fi11'1J'Jru,J1tl ((n1~.:JL~~'e).:J (11J11Ji) X eJ\J111fl11L"ll.:J1'1J X ':ij1'1J1'1.J1'1J'Vi1.:J1'1.J 
' 

~'eJtl x rl1L't'J'V!'U'JEJG'I::: 3 U1'Vl x 750 ) /1000)/ ':ij1'1J'J'IJL-S'VY.:J'Vl:U~ 

1 l.r11~EJ ~'IJ'VJ'lJL1'1.JG'I~ fi11'1J'JUJ,J1tl tl~mrumi (tltl.~elL'S~'eJtl) / 'U1'Vl'Utltl1:::G'IEJU 50 tltl~el 

m:::G'IEJU) X 11~1m:::G'IEJUG'I::: (U1'Vl) 
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':i1f11~1TU1'Vl\1\el~\,l':i) x ~1'U1'Urrf-:ivh-ff \1\elD)/ '<il'U.1~-X-:i-i,nJ(,l 

13. ~1':i'\111-:11'\J ~'U'Vl'Ub1'U~(,l r11'U1f.1J'<il1fl tJ~:IJ1t1.!~1':ivfl"tloX-:JV!lJ(,l ;;;1~/tJ X ':i1f11~1';i'\J1'Vl/;; , 

('U1'\ll\1\el;;) 

15. tl1~'Ubr1~el-:J(;l(,1Vff:U1 ~'U'Vl'Ub1'U~(,l r11'U1f.1J'<il1fl (eJm1f11':ifi'Utl1~'U~\,l';i\1\el 1 ~ X ':i1f11tl1~'U 
u , 

36.14 '\J1'\ll\1\el~(,)';j x '<il'U.rii-:i\1\elD ) 

16. tl1~'Ubr1~el-:i~utl1 ~'U'Vl'Ub1'U~(,l r\'1mru-;,i1fl (eJ\,l':i1m':i1-ff-:i1'U ~m\1\el1'U x '<il'U.1'U1-ff-:i1'U\1\elD 
'IJ , 

fl1':i~ fl'l!l'1;11'Vl t11fl1':iel el fl(,lel fl bbl;'l ~ m':i&i (,1 t:-Jl;'l'1Jel-:J b-:J1~'U el fltl~ '<il ~ m~vh 1 'U bb tJ "1-:J'1lel-:J 

bfl'l!l'(,)';jfl';j bb\1\'<il~ 1 "tl(;l'Jel ~1-:Jyj61J~hl1~el ~1 'Ubb U"1-:J'\ll(,11;lel-:Jfl1';i1 ~,J ti L(,l tlrl(,l b~elfl(;l'J bb'Vl'U'1Jel-:J~'U 1 'U 
'IJ , 

bb tJ"1-:i b'U'U~'U~i'.im':ib'<il~fl! b&i'U L\,l 1 'U':i~~utJ fl&i ~1'U1'U 4 ~'U rl(,lb~elfl"11el(,lelfl~ b~lJ bb'Vl-:J"11el(,lelflelelfllJ1 

'V-l;ellJfl'U ~1'U1'U~'U'1~ 4 "11el 1 ~{,11bb Vl'U-:J'1Jel-:J"11el(,lelflfl';i~'<i]1tl~1'\ll';i-:Ji"jlJ 'Vl1 br1~el-:JVllJ1tl"11el(,lelfl L(,ltl , 

f11':i&i(,l'IJ1 ti 'Vl1fl1';i~-:J bfl~ fl1':itU'\J1'U'1Jel-:J(,lel fl i1'U ~1'U'J'U(,lel fl'\J1'U bbl;l~e)\,l';i1 fl1':i&i (,lt:-Jl;l 'IJ'Uvi fl.fl1'V-l 

':i1 t1"1 ~ bB tl(,1'1Jel-:J"11el(,lelfl bbl;'l~f11':ib tJ~ tl'Ubb Ul;'l-:J'1Jel-:J"11el(,lelfl v\'1m':i'IJ'Uvi fliellJl;'l~tJ m-i-fo ~rif-:i i-:i bb\111'U 
'IJ 

c;;: CV .-::ii CV ilclll.cil ~ CV .cil I CV 1,/ d V ct. 

bl;l fl 1 bfl~':im blJ tlbbl;l~ bfl~':im~lJ~'U1m"1 bfl~';j~'J blJtlel ~'\J'U~(,l bbl;l~'\"l'\Jbfl~';j\,)'J~ lJ'1 fl'l!l'f.1.l~-:Jel'\11-:J fl 

el~':ielu-r-:i1~ L(,lt1iifl~rnit1-:i':iel-:ifo (m'V-l~ 42 ) 
'IJ 
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. " 
fl1'Vfvi 43 irn~ru~.fl1tl'UeJn"l.leJ-:lWffii~nL'lnn - ;'U~n ,, ,, 

irn~ru~.fl1tl'Ue:Jn vn.J11L'Ufl1'U~~L~tl1f1'U'<il~n~~~WJ'U18~ 2-3 ~~ 1~tJi1"ll'U1~ ,, 

L'1'U~1~'U~n~1-:i~m.b~mru 0.3-0.4 'lll.J . L~l.Ji1"1J'Ui.b1nn1~\~mr'U1 LL~~~-:lfl-:l'V'lrnrnrn,i'1LiimL~~ 

nirrnitJ-:i ~1'ULrn'l1~1~'<il~1lJL~'W-B'~ (m'V'l~ 43) LL~~irn~ru~.n1tJL'U 'V'lu11 L-rl'mtm~l.JLLtJmtl'Wi'W1 
cl 

(.fl1'V'lYI 44) 
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~m:H1!:::fl1c.l'Welfl 'WU11L'Wfl1'We..1'1b~c.11fl'W nm1~~'W1fl1'~'1Je)\)e.J'18~ 2 e..1'1 1J1\)fl1'We..1'1 
\I 

b'oJ~qJLvi1n'W-X\) 2 e.J"1 (i11-w~ 45) U1\)fl1'We.J'1b'oJ~qJmlltlfl~b'WcJ\)e.J'1b~cn Bfle.J"181--Jb~flfl11 

'1J'W1\i1bi'We-i1131'Utlflm\)e.J'1tl1:::1J1ru 0.5 - 0.9 61lll.'1J'Wb~llc.111~'W L\i1c.1'1J'U'oJ:::l'Wu1\) c.111U1\)1l.Jb'Yl1fl'W 
\I 

V ' 

bb'1:::~\)f1\)nfl~Ub~cJ\)bb'1::: c.lel\i1bfl?f1~1bnc.1 (flTVfvi 46) 

~fl~ru:::mc.11'W -wu11nm1~~'U1b'l1mffmbcJflbU'Wi'W1 8~1\)b~'W1~-B'\i1 (,l'j"\)fl'17\)n~fl'11\) 

"' cl b'1 fl (fl1'W'Vl 4 7) 
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~fl'ljru~mEJ'WeJfl bb~~~fl'ljru~mEJ 1 'U ~u111"1~1mltlvi1~~ 3 Lvfo.:ibb~ii"1Jt11vi1 V!rffft1 tviEJ 

"1l'UEJ11:fi'U ~1'Ufl~U Li EJ.:JEJ.:Jrl.:JU11fli1eJ ~ bb~LlJ'tlvi b '1'U b ~ el.:J'11 fl"1J'U"1! el.:J b.:J1~ EJ11elel fl:IJ1~:JJ L 1 
.,J 'IJ ' 

.,I 
(m~'Vl 48 ) 

~fl'ljru~n1EJt1an ~u111t1ti'1m~EJ1nt1 '1~n~~~b'1~t1Jb~ut1J1un~ 1 ~~ tviEJii 

b'1'Ue.i1P1'U~flm.:i~~tl1~:JJ1ru 2.5- 3 61!:IJ. ~1'U~fl~~'1~1lJ~WJ'U1 ~~~1lJ~WJ'UTl1ii"1l'W1vib~fl b~EJfl11 
'IJ 

V!b.:J1~ ~fl'ljru~mEJ 1 'U ~u11b -dmdan1EJ 1 t1~w.it11 Lmm ut1.ff t1'8'vib'1'U tvimLEJm'Ut1.ff t1"1JeJ.:Jb tl~an bb~~ 
'IJ 

~1'U~ '1 ~~WJ'U1 b um-d elbb~ ~ b:IJ~ vi .ff t1"1Je).:J b ,Q mdaii~"1111 '11m1mbEJ fl~'U'11fl~1'U~ ~vi fl'U 1~ \Jl 1-:J 

fl~1.:J b 'U'U1fl~1.:J~1'U"1Jel.:JV!b.:J1~ Il1EJ L 'Ub i1'Ub'U'U~tl1\J11~ (m'Vi~ 49 ) 
'IJ 'IJ 

~fl'ljUJ~fl1EJ 1 'U 'ViU11~1'U"1Je).:J blJ~vi b.:J1~ii~fl'ljUJ~1'U~"1!11~'U., tviEJi1.ff t1"1Jel.:J b U~e)fl~lJ bll~vi , , I , 

b 'U'U~\-l~lJ~:JJe) ~ bb~~n.ff m-dmda~ b V!~e).:Je):IJ b ;EJ1 bb~~~1'U"1J'U~b ;EJ1 b 'LJ:l.Jb 'U'U~1'U~i11"111:IJV!'U1:IJ1 fl 
, 'IJ 

' ' 
vi'1via~mEJ'WeJfl (m'Vivi 50) 

, 'IJ 

'1tlm~~ 7 'Viu11~ fl'ljru~mEJt1amb~~~fl'ljUJ~I11EJ 1 t1"1Ja.:i~~ b.:J1~ i1m1~w.it11m11"1~1EJnu 

'1Uvi1~~ 6 bb~~'1~i1~~ b.:J1~ 1 V!aj:fi'U 
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~ n~ru~m m .. mn -wu11~G'lij'1J'l.n~ 1-v,rffi'U m1~ m1 bb'G'l ~~ n~ru~'1J'U hJbb(,l n~1~ lil1f1'1'-l.J~1~~ 

6 bb'G'l~ 7 bb~~n~ru~.f11fJ1'U i;'f'J'U'1JeNb-d'mtmr~hl~WJ'U1 i;'f'J'U'1JeNb~~~b~'Uh1-B'~blil'U;'U bb'G'l~b~~lil~ 

bb~~bb ~~~1f1;''U ij~'1J11e.l~b-V,~e.l~ V,~e.l'1J11'D'U i;'f'J'U'1Je.l~bU~e.lf1~~b~~~ b~~bb~~bb ~~~e.l~b~'U 1~-ff~blil'U 
' ' 

;''U G'l1~1~mmm'U'Ui'U1~e.1~1~-B'~blil'U (m-w~ 51) 

~ n~ru~mfJ'Ue.J n -wu11 '1J'Ub~~v,mu bb'G'l~-,.,1~;''U tJmfJ'1J'U~mbG'l~ 1~~G'l~li11n.ff 1 '1J'U1~'1Je.J~ 

~G'l b~~ 1 v,qj;''Ue.l~1~b ~'U 1~-B'~ i;'f'J'U~f1~tU~fl1fJ 1 'U 'W'U11i;'f'J'U'1Je.l~b~~~ij'1J'U1~ 1 v,q] ij~n~ru~~'1J11 

'D'Ui'U'1Je.J~ b tJ~e.1 n~~ b tJ'U~ b v,~meJe.J'U bb'G'l~~e.1u b tJ~e.1 n~~ b~~ ~lil~-wu b d e.1 ~G'l~ij~ n~ru~ b lJ'U1'Ubb ~~ ~ '1 , , , 

1'1~~e.l~e.l~1~b~'U1~-ff~ (fl1'W~ 52) 
' 'IJ 
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~ fl'l3f.l.J:::.fl1tl'U e)fl61J'Ub~l.l tl11;'Ubb~~::: 1lJvmTU e.J'161Je),:j b-.n::: b~l.]61] tl1 tJ'Y'le)sJe)e)fl '11'U 

~ fl'l3f.l.J:::.fl1 tJ 1 'U'Y'l'U11 '1TU61Je:lsl bl.!~ \il b'i1 e) bb'1::: b tJ~ e) fl iimiiw.J'U1 b\il tlbb~'1:::.ff 'U ?11l-l1itlbbtl fl fl'U 1Ji' 
., ., ' 

e:l~7s!-a'\ilb~'U '11'U61Je)slb'Ue:l~WJ'U1'Vl'U1;'U (m'Y'lvi 53) 

~fl'l3ru:::mti'Ue:Jfl 61J'Ut111mfl;''Ubb~~::: 1lJ'Vlm'U tJmt161J'U 1fi'-:i-:ie:ie:ie:ifl~1fli1mfl;''U bb'1::: 

~fl'l3f.l.J:::.fl1tJ1'U 'Y'l'U11 bl.l~\il bi!e:J bU~e:lfl ~WJ'U1l.l1fl;ff'U ?11l.l1imbtlflbtl'U.ff'U1Ji'e:i~1-:i-a'\ilb~'U '11'Ubi!e:J 

~WJ'U1l.l1 fl;ff 'U ,rr'U61J e:Js! b tJ~e:i flbl.l~ \il~:::ii~61J11'U1'1bb'1 :::'1-:i bfl~ 1Ji'-a'\il;ff 'Ubb'1 :::~ fl11'1U \il1\-1~ 11 

(m'Y'lvi 54 ) 
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~n~ru~.n1E.Jt1e:in 'IJ'UE.111:inn(t1bb'1~ hJvmTu ,Ji;11E.J'IJ'U 11-i',:rn-:i,11n.ff1 ~~1b~:WbtJ~ E.J'Ub'U'U~ 

b'VI~ e:i-:itJmb~-:i 'IJ'U1~'1Je:i-:it:rn 1 V1qj(t1e:i ~1-:Jb ~'U 1~i~ ~1t1~ n~ru~m E.J 1 t1 ~u11 b~:Wbb tl-:ibbE.J ne:i~1-:i b~'U 

1~i~ bb'1~b:w~~b~:Wb'U'U~b'Vl~e:i-:ii'.he:imbE.Jfl€l€lfl'11fl{;l'U L-n'e:i-ww.Jt11:w1n(t1e:i~1-:ib~t11~i~ (m~~ 55) 

itJ~1~~ 14 (':i~E.J~bntJL~m) ~~1'1J€l-:Jb-:J1~btJ~E.J'Ub'U'U~bb~-:i 'IJ'U1~'1J€l-:Jt:-J'1b-:J1~b'1~'1Jb&iu1~L~:w~ bb'1~ 

1t1~1t1'1Je:i-:iitJm~~ 15 ~n~ru~.n1E.11t1 ~1t1'1J€l-:Jbde:i,1~-ww.Jt11 V1t11n11btJ~e:in btJ~e:in~:wb:u~~ij~ 
' 
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..; 
'U'Vl'VI 5 

n111-u',J mHrn LL'1~,J fJ V'UV1~~(111;11ri)1 'U nTn:.J ~ \;H,:n~'U a nn~~ a1 LJl a"1!~a,~ :5'~vr1' ~ 
, , '\I vi '\I 

'Url1fil~i:i111l1161! L 'U'Url'l111't'lfJ1fJ111~'1 ~L ~11rlfi1Jl1't'ln1it.J~(;l L~1~ 1 ~ij "1J'U1~t.J1;lm(;l('U ijrl,111Vl11'U • 

5.1 i'l.f11'Wfi'IJ'W1il1n1fl 

1'U"l!'l~b'l'11~vi1m1V1~'1eJ~:~LL\;IL~eJ'U 11fi11rl11 2547 (i~ fi'U'l1rl11 2549 J'UG'!Jl1't'leJ1n1filij 

rl1111U. thth'l'Ui~Vl'J1~U111n 1 'Utl 254 7 Ln~tl1'V1111U. 'Ui;l~Vl~l;le)~ vi1t ~L~1~G'f~~t.J1;l ~~~e)~L~11 

V1~1;1a~ 1 vr11'1 m~a'U11m1r111 2548 G'f J11't'l~'U-rl1a1mfiltJ~b'lru'V1'U~V1~1;1a~ a1LJ1eJ"11~m~ :5'~vr1'~ 

'Url1fil~u111111"111'U"li,~tJ 2548 5~ 2549 ij,J~111rueJ'ULu~fJG'f~5~ 2,533.35 1111.itl 1~mu't'l1~ 1'1..ltl 
'U 

2548 J'Uiji.J~111rueJ'UG'f~5~ 3000 1111. ~~t.J1;1t~n11t.J~(;lL~1~'Uann~m~vi11~mn Gi1vr-rtJm111:S'U 
'U ·1., 

J'Uij~1Lil~fJ"1Je)~~~tJ 1~Vl'J1~ 7 .14 5~ 72.6% e)filVIJliiG'f~G'f~Lil~fJG'feJ~tJd ij~1tn~ Lffo~n'U111n 
, '\I '\I ct 

I I II II I ti 

i~Vl'J1~ 32.5 f1'U 32.2 eJfilVIJlii\;J1G'f~Lu~foeJ~i~Vl'J1~ 22.9 f1'U 23.8 ~~'IJ'U'W'UviU~~LVl111~G'f11\;JeJ 
, '\I , '\I 

n11 L1iJ~f11 L~'U L(;l"lleJ~ L~1~fiaij,J~111rueJ'U111nn11 1500 1111.itl aruvrJlii 25-30 a~fil1 L61!'1 L; fJ" 
-~ • 'U 

(m111"1!1n11Lfi'1!1'(;11 2548) LL1;l~"l!'l~U.~~1~Vl'J1~L~eJ'U iiCl'U1fJ'U5~~~Vl1rl11m'l'U1'UL'WfJ~'rleJ1'Un11 • 
:5'~m1tl11 ~aan~an'Uan']~ n11;11~ 1~fJ~a~ij-d,~u.~~i.J1~111ru 21-30 1'1..l (m111"111m1Ln'l!l'(;l1 

2547) 

Lila~1i111ru15~u1(;leJ1V111vr~n~'.ij1 L tl'U Gi1vr-r'U m1L 1iJ~f11 L~'U L(;l"1JeJ~L~1~J'U 'rltJ11,J fJ~ L 'U'U . -~ . 
eJ(;l11LL 'U~1J1"1Ja~m111"111m1Ln'l!l'(;l1 ij,J~111ruu1(;leJ1V1111 'U L(;l1L1il'U YlaG'!-wa-rG'f Lrn~ L 't'l LL VIG'! L;fJ11 • 
(NPK) 0.72 1.04 U.'1~1.20 nn./~'Uitl (;1111Gi1~'U 

nn./~'Uitl (;1111Gi1~'U 1 'U"llru~~Vl~Vlb1J'Ui;)~'U 1 'Llm1V1~1;1a~ij51(;leJ1V111~~d • 
Vl~Vlb1J'Ui;)~ 2 ij NPK L 'Vl1f1'U 1.08 1.56 LLl;l~ 1.80 nn./~'Uitl (;1111Gi1~'U 

Vl~V1L1l'U\;l~ 3 ij NPK L'Vl1f1'U 1.44 2.08 U.'1~2.40 nn./~'Uitl (;1111Gi1~'U 

Vl~V1L11'U\;l~ 4 ij NPK L'Vl1f1'U 1.63 2.01 LL'1~1.60 nn./~'Uitl (;1111Gi1~'U 

Vl~V1L1l'U\;l~ 5 ij NPK L'Vl1f1'U 1.99 2.53 LLl;l~ 2.20 nn./~'Uitl (;1111Gi1~'U 

Vl~V1L1l'U\;l~ 6 ij NPK L'Vl1f1'U 2.35 3.05 U.'1~ 2.80 nn./~'Uitl (;1111Gi1~'U 

1il~L~'U1~11 V1~V1L11'Ui;i ~ 3 LL'1~ 6 ij,J~mruu1(;leJ1V111 NPK 111nn11,J~111ruLL'U~1J1Lt1'UG'feJ~L'Vl1 • 
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5.3 Ni'101'a1Lfl'a1Z'Mfl'U 

~'U 1 'ULL tl".:i L.:i1~'Uelfl'J~~e11 L.flel6ll~m~ ~.:iV11~'Ur1-aP1~u11l.l1161! L 'U'U~'UiTutl'U L 'Vf'Ucn Ldei 

L~l.Jtl11Vl~l;'le)-!l~'Uiitl~l.J1ruu11Jl 1 'U 1mLlil'U LLl;'l~Ylm'lvleifG1~h m 'V-1 LL V1'1 L~tll.J 1 'U 1~~'1.J Lfl~ L~ tl-!lfl'IJ • 

B'UV1~tl11Jl'1eltl 1 'U1~~'1.J~1 ell;'lii L 'Utll.Jfllel'U6n1-!1'1-!I ~'UL 'U'Utl1~ hliiih.1J'Vf1L~el-!l~'UL~l.J 
, 1\1 cu 'U "' 

Ld mh'U t111LG1'U tJL 'U eJIJl 11-n'1.:i~'UV1i!.:itJ Y-1'1.J11tl~l.l1ru u11J11 'U L\Jl 1Llil'U Ylei'1Yl eif '1 "~ • • 
1 'V-ILL V1'1L~tll.JeJ-!I Lfl~ L~tl-!lfl'IJ1~~'1.JL~l.J 11l.Jvr.:iu11J1LL1"11;'1 L~tll.J LLl.Jfl'UL~tllJ LLl;'l~,a'l;'l Lvleii ~.:it!'Uiirl11l.J • 
L 'U'U 1 tl1~11 ~'UL-!11~ L~'U1fi11Jlel1'Vf11m'11;'1-!I 1 tl1 "ijlij'IJ~'Uiiu11Jlel1'Vf11L Vli:'iel Lfl~ L~tl-!lfl'IJ flel'U L'1Utl Ldeiii ' . . 

LLl.lfl'UL~tJl.liitl~mru1fl~L~tJ.:in'I.Ju~~1'Um tlrulilY-11 LL1;'1~1-1ru~ (2539) 11tJ.:i1'U11 Ldei1'1'lltl N P K 
V • 

L'UeJ1J111 0.26 0.26 0.92 flfl./~'Unrn.:i1~mtl 4 tJ Lde1~1'U1tl 1 tJ ~'Uiitl~mru P "~".:ilil1fl 84 • 
ppm L'Vfi:imvitJ.:i 50.40 ppm L'U"1lru~~ K L~l.l~'Ulil1fl 40 ppm L'U'U 90.80 ppm 

tl111 Lrl11~v1~'Urlf .:i'1~~1 tlL 'U"1lru~~n tl11~~'U 1"1lel-!l~el fl 1 '\JU~ 2 'V-l'IJ11 fi11Jlel1'Vf 11 • • 
Yle1G1YleifG1L'U'IJ1..:ivi~V1Ll.l'U\Jliim1l.lLL1J1fl1J11.:ivi1..:iG1~~1~mo'V-11~vi~viLl.l'U\Jl~ 3 LLl;'l~Vl~VlLl.l'U\Jl~ 6 n'IJ 

Vl~VlLlJ'U\Jll-11'1.JrllJ 'Uelfl'11 fliltl~mrum'11 'UL 'U~'U L 'U"1lru~~D11Jlel1'Vf116ll'U~~'Uiimmru 1li1Jl1.,:jliJ1fl~'U • • 

5.4 e.Ji'101'a1Lfl'a1Z'M51flel1\11"at 'LI t 'U 

t:Jl;'lt1111Lr111~v1u11J1e11V1111 'U 1 rn..:i1~ 'V-l'IJ11"li1..:iL..:i1~eieifl~e1mL1J1~el flei'..:i 1li'IJ1'U 1lliim1l.l 
' 

LL\Jl fl 1J11..:in'Uvi1..:iG1~~1~V111..:ivi~vi Ll.l'U\Jl~L i,,,J tJ 1 'UeJm11J11..:in'U hrniifli1u11J11 'U L\Jl 1Llil'U Yle1G1YleifG1 
' ' 

L'V-ILLV1'1L~tll.J (NPK) el~1~V111..:i 1.62 ci.:i 1.82 0.13 ci.:i 0.14 LLl;'l~0.62 ci..:i 0.71 LtleiiL~'U~tl1'Vf'Ufl 
'II 

LL'1~..:i L l-1L ~'U11t111 L'1'U tJ1J11.:i fl'UIJ11l.!Vl~Vl Ll.l'U~"1lei..:it111vi~"e1..:iil iifli1u11J1e11V1111 'U 1 rn..:i1~ Lfl~ L~tl-!lfl'IJ ' . 
fli1~vi~"e1..:i L~tl~l.l" (2539) L~tltlm 1'Utl~mru1 'V-ILL vim~tll.l1J11..:in'U 

5.5.1 lij1'\J1'U"llel~elfl lij1'\J1'U"llelt:Jl;'l LL1;'l~lij1'\J1'Ut:Jl;'IL-!11~\Jlel"llel 

[:J1;'1"1Je).,:jfl111l-1'Utlvi11l-11 'UULL 1fl"1lel-!ltl11Vl~l;'le).,:jiilii1'U1'U"llel~eltl1~'Vf11..:i 11.84 - 13.85 "llel • 

79 



tit:JaL.:J1~ 3.56-4.64 t:Ja/"!ieJ 1'U'Vl'UeJ LLa~riru~ (2537) 1~'VlviaeJ.:JL-tt"'11Lriii61!ilv11J11.:J'1 L~eJriTUrJ11 

fl11&iv!t:J'1 LL'1~i~'U1fl11"U'eJ.:Jt:J'1 L-!11~ LL'1~ 1~Vl'U11 L.:J1~vl'l 'tl"'11Lr1iiii,11'U'J'U"!!'eJvl'eJfl'eJ~1~'Vl11.:J 9 .38-.., 

t-um1'VlviaeJ.:Jtl~ 2 L.:J1~vl'lit!EJ1J11.:Jn-uii,11-u1-u-iieJ~eJmu~ EJ 11.61 - 13.08 "!ieJ/1,1111.:J • 
L11911 I.L'1~ "!!'eJt:J'110.18-12.17 "!!'eJt:JG'l/91111.:JL11911Lfl~'LfiEJ.:Jtl'UU LL 'jfl I.LG'l~ii,11'U'J'Ut:JG'l 3.30- 3.94 

t:J'1/"!!'eJ 

I I II I I 

rl1111LL91 fl\Jl1.:J'Vl1.:J"'~&i Lu'rl1~'Vl~'Vl L11'U\Jl°Vi 1 LL'1~'Vl~'VlL11'U\Jl°Vi 2 L 'V11'U'U '11'Vl~'U1'U°Vi L-!11~ L~11&i~e.JG'l,J'U 

t:J'1"'fl i!'U 1 'tlL1'111~'Vl11.:J 91.84-94.33 1'U LL'1~ hliir11111LL9lfl\Jl1.:J'Vl1.:J"'~&i1~'Vl11.:J'Vl~'VlL1l'U\Jl ,11'U1'U • 

L-!11~,J~iie.ia l.Lfl Vli'eJ11Lf1'U L~EJ11~.n1EJ t-u 130-160 1'U 'Vll;l-!J,J1flvJ'e)fl'lJ1'U'Vl11vl (f1111161!1f111Lfl~m 

2548) 

1~V111-!I 1.13-5.54 -r-u Lt1-u~-u1i-!!Lf191111 -uti~ 2 ,11-u1-u1-u~1-n1. -un11Ln'UL~EJ1avi"1-!I 'eJ~1-!!111n 

LdmmEJ'UL°ViEJ'UntJtl~ 1 1-u"tlru~~e.1ae.1~1,1L~11(-u 

5.5.3 ,J1'U1'Ue.JG'IL-!11~\Jl'eJ~'U t:J'1e.J~91\Jl'eJ~'U LL'1~,11'U1'Ue.J'1\Jl'eJf1L'1f1~11 

1 '1.lfl11'Vl~G'l'eJ-!!tl LL 1flii,11'U1'Ut:J'1 L.:J1~'eJ~'j~'Vl11-!I 877.49-122.82 e.ia/~'U LLa~iit:Jat:J~l,l'e)~ 
'U 'U 

1~'Vl11-!I 35.88-45.28 flfl./~'U i11'Vl'Ufle.JG'IL-!11~'eJ~'j~'Vl11-!I 27.17-30.23 t:J'1\Jl'eJ flfl. L'U"UW~~fl11 
'II 

'Vl~aeJ.:JL'Ull~ 2 ii,11-u1-ut:JaL-!!1~L~11(mtJ-u 4,606.76-6,772.02 t:Ja/~'U 1.La~tit:Jae.1~1,1~-uG'l~ 

183.19-264.98 nn./~'U "1l'U1vJ"tl'eJ-!IL-!11~ii"tl-u1vi 1 'Vlaj(m 'Vl~m 'ViEJ-!I 24. 77-25.63 t:JG'l/nn. 

fi11a LL"1~riru~(2539) 'Vl~aeJ-!I 1 i,J mriii I.LG'! ~,J EJ~'U'Vl~eJ61l'U~1J11.:J 61 ti'rn.:J1~ h-!!L~EJ'ULL'1~V1'U11 
• • I 

L-!!1~ti,11-u1-ut:Ja1J1eJ~'UeJtj1~V111-!I 2,863.4 - 7,0 509.9 e.JG'l/~'U 1v1EJm11i~EJ~'U'Vl~eJLriffiit:Ja\JleJ 

~'U111fl~"'vl 'U'eJf1,J1fl;f f111 L t-1t!EJ~'U'Vl~eJLrliieJ.:Jvi1 L 'ITT~e.JG'le.1~91"'.:Jci-!I 279 .55 flfl ./~'U ii,11'U1'Ue.JG'l 
• • 'II 

1~'Vl11-!I 26.20 - 29.27 e.JG'l/nL'1f1~11 

5.5.4 tl1'Vl'Ufle.JG'l "U'U1~t:J'1 "U'U1v!L1J~~ rl1111'Vl'U1LU~'eJfl rl1111'Vl'U1L-n''eJ LL'1~rl1111'Vl11'U 

1-um1'VlviaeJ-!!llLL1n tl1V1'Ufle.JG'IL.:J1~1111Lt.J~eJn iitl1V1i!mu~EJ 33.48 - 36.99 n~11/t:JG'l e.ia 
c::il II I d -=I I I I 

11"1l'U1~L"''U 1'eJ'U1-!11~'Vl11.:J 18.54 - 21.31 '1111. LLG'l~"U'U1v!L11'1~11rl1'eJEJ1~'Vl11-!I 3. 7 6 - 4.39 '1111. 
'II 

i1V1~'Ufl11'VlviaeJ-!IL'Utl~ 2 i!-uV1tJ11e.1aiitl1V1i!n111n(-u eJ~1~V111-!I 38.40 - 40.57 n~11/e.1a LLa~ii 
'II 

"tl'U1~t:J'1Lu~EJ 20.41 - 21.46 '1111. "tl'U1~L11~~eJ~1~V111-!I 4.10 - 4.30 '1111. Ldmt.J~EJ'UL°ViEJ'U"tl'U1v1 
'II 

80 



t:Jm.:i1::~':i11:.J.:i1°L.!L~1:.J W11i;i (2539) 1~1:.J1it11:.J1,11.:i"!lil~n°L.l L.:11::ihhv1'Uf1t:Ji;iLu~1:.J 34.17 - 42.08 • 
nf11/t:Ji;i 1 °L.l"!lru::~ilcy1il'rl':i LLi;i::riru::(2539) 1 ~~l:.l Lriffi °L.l':i::uuil1LLi;i::'rlu11L.:i1::ihhv1,!nt:Ji;i':i::vd1.:i 

Q.I --=I a ~ Q,I I I QJ' 

40.00 - 46.30 m11/t:Ji;i11L11i;i~°L.!1'Vl°L.lf1ell:.J':i::vrn.:i2.16 - 2.36 m11 
'IJ 

., ' ' 
iim111'\ll°L.l1L'WelLu~l:.J 0.29 - 0.30 '1111. LLl;i::L.:i1::iir11111'\1111°L.l';i::'\1111.:I 18.33 - 19.42° Brix Liiel 

LU~l:.J'UL°Vil:.J'Uf11';iV!~i;iel.:J1°L.!tl 2549 'rl'U11 LUaelm.:i1::iir11111'\ll°L.l1;°L.!L~f)'Uell:.Jel~';i::'\1111.:! 0.65 - 0.70 
'IJ 

J4 ,i=!3~!LI ICV.cill I I ~~ 
'1111. L °L.lel11rl1111'\ll°L.l 1L 'rl11"!J°L.!Li;i f1°L.l ell:.JL "!l°L.lf1°L.!11rl1el l:.J ';i::'\1111.:1 0.32 - 0.33 '1111. rl1111'\1111°L.l L 'rl11"!J°L.l 

'IJ 

L~f1'Uell:.JLtl°L.! 19.68 - 20.47 ° Brix ~.:iiiLL°L.!1L'U°L.!11f11':i1~t11:.J1,1elL~el.:J1il::G't.:it:Ji;i1~L.:i1::iiriru.n1'rl~(°L.l • • 
'W11i;iLLl;i::rlru:: (2539) ';i11:.J.:11°L.lrl1111'\ll°L.!1LUaeln rl1111'\ll°L.!1Li1eJLLl;i::rl1111'\1111°L.l ~.:id rl1111'\ll°L.!1 

LUaelnel~';i::'\1111.:1 0.32 -0.36 '1!11. rl1111'\ll°L.!1Li1eliifl1 0.68 - 0.78 '1!11. LLl;i::iir11111'Vl11°L.lel~';i::'\1111.:I 
'IJ 'IJ 

17.14 - 19.15 °Brix 1°L.l"!Jru::~ilcy1il'rl':i LLi;i::riru:: (2539) 'rl'U11f11':i1~~1:.J1°L.l-:i::uui111°L.!B\11':i1 

1,11.:Jf1°L.!'1.:lt:Jl;i1~L.:J1::iir11111'\ll°L.l1LUaelnel~';i::'\1111.:I 0.28 - 0.30 '1!11. rl1111'\ll°L.l1Li1el el~';i::'\1111.:1 0.78 
'IJ 'IJ 

- 0.82 '1!11. LLi;i::rl1111'\1111°L.lel~':i::'\1111.:I 19 .20 19. 70 °Brix ~.:i'l!°L.!~.:IL i1°L.! 1~11L.:J1::°L.lelf1fl~f11i;i~ el. 'IJ .,., 

"!l::m~ '1. °L.lrl':i!i!~o':i':i11':i1"!1 ir.:iiel.:iufu\J':i.:iriru.n1'rl~1°L.lri1111V1°L.!1L i1el ~1'Vlfum111V111°L.!'l!°L.!iifi1 • • 

t:Ji;i\Jlel'U LL'Vl°L.lfl~L tl°L.!':i11:.J 1~'11f)f)1';i"!J11:.JL.:J1:: 1 °L.!ll 2548 ~1111f) L ~el.:1'11f1L.:J1:: 1 ~t:Jj;it:J~\11 L fil:.J,:j 

2884 nn. '11f1~1°L.!1°L.l 72 i°L.l L'Vl1f1'U 1,001 nn./t~ LLi;i::L.:11::m~fi~Ltl°L.!Lm~ 2 L'V11f1'U 2,100 nn. 

Lm~ 3 Lvi1nu 170 nn. Lm~rii;i:: Lvi1nu 614 nn. fi~Ltl°L.!':i11:.J1~'11m.:i1:: 72 i°L.! Lvi1nu 85,628 

'U1V! '\ll~el 1 ~i;i::29, 731.94 'U1V! vr.:ii1L ~el.:1'11f1~.fl11::i11vi111\Ji;i11:.Jll 254 7 vh1 ~L.:i1::6!1::~f)f)1';j 

L'1~ruL~'U L\11'1°L.lt:Jl;lt:J~\11\11 n~11 °L.!ll 2549 L.:J1::~°L.!i1~LLa1~.:J 1 ~t:Jj;it:Jj;it:J~\11~.:Jii.:i 12,421 nn. '11f1L.:J1:: 
~ 'IJ 

72 i°L.! el~1.:ihnm11 ';i1rl1L.:J1::1°L.!tl 2549 \Jlf)~1el~1.:1111f) ';i1rl1Lu~l:.JL'Vil:.J.:I 13.66 'U1V! vh1~ii 

':i11:.l 1~1i11nm':i"!l1m.:i1:: ':i111vtmm~Ltl°L.!L1°L.! 169,715.20 u1vt 'Vl~a 1 ~i;i:: 58,928.88 u1V1 
' 

Li'.lelW'11':ifJ.11LLl:.Jf)';i11:.JV!~V!L11~ 'rl'U111°L.!tl~ 1 V!~V!L11°L.l~ ~ 31~':i11:.J1~~,:i~~~ 28,300.00 

'U1V!/t~ 1°L.l"!Jru::~tJ~ 2 'Vl~V!L1l°L.l~~ 51~':i11:.J1~~,:i~~~ 90,490.67 'U1V!/t~ el~1.:i1~n\11111 L~el.:1'11f1 
'IJ ' 
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' ... 
'U'Vl'VI 6 

fl1'U ~flfl1'3'Vlflflel.:J Ufl~euel Lfl'Uel U 'LI~ 
' 

t:-J"fl11~fl1"1fl11L"tl'Ul:Jt:-JG'l1J N p K LL"t'Ul:J~'lJ'Vl~~~e)t:-J"t:-J~lJlL.:J1t'lJe)flfl~fl1"1 'lJ.fl1~L;"lJe),:j 
'I 'I 111111\J 

tJ1tL'Vl!IIG'l11J11'1G'l1tJ1~~,:i-Q , 

1. L'lJfl11L~~l:J N PK LL"t~l:.llJ"L~L'lJ'ellJ111~1.:J'l nmtl'LJL'rn1 2 ti i!'LJ hl~'U~111J 

LLlJl fl~1.:J'Vl1.:JG'lii~~,:i L 'LJ~1'LJ fl11~ ~"11eJ~eJfl fl11~~"11e:lt:-J" '11'lJ1'lJt:-J"~eJ"11eJ 'J'lJe)e)fl~eJ flt1.:J~e)fl'U1'LJ 

'J'LJ~ L.:J1t L~l.J~ ~t:-J"~'lJt:-J"G'I fl '11'lJ1'lJ'J'LJv1'l m 'lJfl11 Lf1'U L~l:J1t:-J" t:-1~ lJl '11'lJ1'lJt:-J" L.:J1t~e);'LJ tlTVf'U flt:-1" , 

L.:J1t "ll'LJ1~t:-J" "ll'LJ1~Ll.J~~ ~111JV!'lJ1LtJ~eJfl ~111JV!'LJ1L-Qe:i ~111JVl11'LJ LL"ttl1Vl'Uflt:-J"t:-J~lJl eJ~1.:i11 

f1lJ111JiiLL 'LJ1 L 'U1JLLG'f~,:j t ~L ~'LJ11fl11L vi1JalJ111am1m1 LG'l'Ul:J G'l.:Jt:-1" t ~L.:J1t'lJe)flfl~fl1"ii~ru.fl1~LL"t , "'I \f , 

tJ~l.!11t:-J"t:-J~lJ1Lvi1J~'lJ ;.:it'lJfl11~fl1"1L'LJWt:-.1"i!'lJ;e),:i1-b'L1"1'lJ1'lJifl 5 ti ~'lJ1tJ~.:i~tL~'lJt:-J"~i~L~'lJ 

2. L ~e).:J~1fl 1:iJii~1111 LLlJlfl~1.:J"lle).:JtJ~mrut:-J" t:-J~lJl t 'lJ'Vl~'VlL1J'lJ~ ~1.:J 'l ~.:i 1:uG'l11J11'1 ~'lJfJ'lJtl.:J 

~,11JLLlJlfl{;l1.:i"1Je:i.:it:-.1"lJle:i'U LL 'Vl'lJ'Vl1.:iLia111"~n~ t 'lJ'Vl1.:iG'li1~1~ LL\;liiLL 'LJ, 1 -u1J11m1 tG'iiJl:J N P K LL"l.J" 1~ 
~ , ~ 

L 'lJ'eJlJ111~Lyj1J~'lJ~t L ~t:-J"lJleJ'ULL 'Vl'LJ~G'l.:J~'LJ 
~ 

3. 'U~~U'lJL'lJtl 2559 fJ.:JiiLfl1"lJ11fl1V!"11:J111:JfJ,:jt:-J~lJlL.:J1t'lJe)flfl~fl1"~ el. "!1te)1~ , ·1~ 

~. 'lJ~1ial~fi111J11"!1fJ.:Jii~111J'11L tl'lJ;eJ.:iiim1~fl1"1 fl11L vi1Jt:-.1"t:-J~ lJl LL"tfl11" ~;'lJ'Vl'lJfl11t:-J~lJl L~ l:J L "ti , 

L'Vl~ L 'lJ L"~G'llJl:J L V!:UL'U11J1"1111:J L"11'LJ1t'U'U L ~tl1alJl L 'LJ~~.:Jn'UG'l.fl1~~'LJ'Vhmm!IILtl'lJ;'lJ 
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II ""' el1-:liN 

m:ilhnnTnnm11. 254 7. flrt11.1n1,wi1 ltl'tleJ.:JL-111::. ~'\.J~'l.l,nn 

41,#ciiia.,,c:J C11 

http://www.doae.go.th/plant/rambutan.htm (?t'Ufi'l'l.JIJJeJ'J'l.JVl 20 1J'l.J1fi'l:I.J 2547) . 
ff':i:I.J1"!11n1".iLffl~\Jl".i. 2548. f1'Ufl11:1Ji~11J'W"lf n"a:IJ1"1f1n1"aLn'lffi"a L'iel.:JL-111::. ~'\.J~i.J'<il1n 

... 'I.I 

http://www.doae.go.th/data-agri/02 _ LOCAUoard7 /rambutan/menu.htm 
.di II d Q.I cJ 

(?t'Ufi'l'l.JIJJeJ'J'l.JVl 21 't'l~1".fl1fi'l:I.J 2548) 

m:1.Jm1~1.fl1EJL1.J. 2553. "a1fl1fl1.lfl1Ln'lffl"a. "a1fl1Lt1~a,1aL;'ie11.1'tle1.:ia1.1A1ihAcytu,ia1f! 

n'Vl:IJ. l.:iu,itl 2539 - i1;i;iu1.1. ".i1fl1Lt1~a,1m;'ie11.1'tle1.:ia1.1A1t=i1A'rut1.1,ia1f! n'Vl:IJ. 
• w 

("a1f.lfl1Jfl1). ".i1fl1'tl1EJtli'ina1.1A1Ln'lffl"a. L-111:: l ,.:iL'ia1.1. ~'\.J~'l.J'<il1n 

http://trade.dit.go.th/pricestat/report2.asp ?mode=A&product=272 (~'U~'l.JLi!a 18 

mn~1fi'l:1.J 53) 

~".i't'l~~ tl".i~~VlfiL"ll\Jl".i tl1~vifll LL?f~Vl'el~ 'eJ1'1.J'lEJ 't'l~~'t'li!?t LLl;l~ ari;y LL~~,a'~ 2543. n11Li~mfl'lii 

L~'elL~:1.Jt:,Jl;lt:,J~IJlLLl;l~fi'lru.fl1't'lL~1~. 11"ait1"aLfl'Mn1"aLn'lffl"a 24(1): 207-209 
' 

iEJr\Jlti 'Ul;l'l.J'l.J'Vl l.l.l;l~1L-iiEJ".i '<il1!J't'l'-ilti. 2539. n1".itl".i~Lii'l.Jfl'l111J'el~:I.J6'11J'I.J".it;ULLl;l~fi'l111J~'el~n1".i51\Jl , , ,, , 

mV111"1Ja~'ri"!fmV111i1J111J11~n1;151 L 'l.l"!f~~'l.lfi'l'el'Vl~f 1.a.:i'tla1'1Jfl~'IJ'Vli 1'Vl'VI. 18( 1): 35-42 
'IJ ' 

L"!f'N 1.1.n1rn~, ?t"ll1w.Jti ~'l.J'V11tl11run, '\.Jru~'\.J fll~?t1'1~ LLl;l~ vl:1.J1;1 Ln1"6'1EJ:I.J. 2536. il'VIG'Wa'tlel.:J'Uf.1 , " .., . 

'Vlfi1.1iiuV1'iEif.1.1i.:i'M1f11.1"a1G11a. 11EJ~11.Jm1i~EJ LLi:..11.Jni"!f1 L Vlfi'I 1 'l.l 11;1~ m1Lnm11 .fl1fi'l1"!11 

LVlfi'I 11.JL1;1~LL1;1~m1a1J16'11V1m11J fi'lru~ivimfl!16'11J1iLL1;1~LV1fi'I 1 'l.l 11;1~ • 
1J'Vl11'V1EJ1~ EJ6'1~"lll;l1'1.Jfi'l~'l.J'V1{ 1'V1EJ1L "ll\Jl'U\Jl\Jl1'U 

'Uf:Y'<il't'l".i L~fllr!Jlti, ~"ll1w.Jti ~'l.JV1".itl11run, vi:i.Jl;l Ln1"6'1EJ:I.J, fi".i:I.J~ ~'l.J~'l.Jvin 1.1.l;l~ 't'l~EJ~r-1 Lf1~n1'<il. 

2539. e.ia'tleJ{ln1".itiiJaLfliit1.1,:uuJ1~e1n1".iL1il~ruL~\JlflLLa::e.iae.ia,iL{l1::. L'eln?t1".i 
• w 

ff':i:I.J1"!11n11Lnmi1 ru L';j~IJ.".i:I.J Lfi'l'Wl.l.ff':i'l.J~ ~'l.JVl'\.J~ 5-8 ii'l.J1fi'l:I.J 2539 9 'Vl'U1 , 

vl:1.J1;1 Ln1"6'1EJ:I.J, 6'1"ll1w.Jti ~'l.J'V11tl11run, 'I.Jf11~'1.J fll~6'116'1~, L"!f'l~ 1.1.n1rn~ LLl;l~"!fl;lfi 'I.J:I.J'Vl'l.J. 2539. , , .. ~ 1 ,, 

il'Vlfi'Wa'tlel.:J'Uf.lLflijUa:iJaiJ1J'Vl'i6'V!ije,ia~eleJaeJa,iua::f1Wil1'W'tleHL.:J1:. L'eln6'11".i • • • 

m:1.J1"!f1m1Ln~1. ru h~LL".i:i.J Lfi'l-wu.m'l.l~ ~'l.lVl'\.J~ 5-8 ii1.J1fi'l:1.J 2539. 24 'Vl'U1 
' 

52-63 
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1'!..l'Vl'UFJ "!111~\Jl\Jl, "1"ll1~'U ~'Vl'!i'U'!i'HUfl, L"1~1l"1"ll "1im~"!I{ a11-wm 'U'U'U~\Jl, i;,rru i;,rrn,J'!i:~~i 
, 1 'I , II.I 

0
~ di 

LLa:.n'!i1JFJ "ll'U~'Ll'vin. 2537. fl1':ifl1Ufl1.lfl1':i;flllJi'IU.i'l::m,~t11'U1m,'tlil.:JllJi'IL.:i1:: Lfl'-lfl1':i , , 

Q.I q Qi .r::1111 d' V Q.I 4 I Q.I Cl.I d' I c::il I I 

';i\Jl'l.11 "'~~. 'lL"!IEJ';i '11!j'Y'f-il'U, fi'l"!l"!IEJ L'Vl'1'eNel'!i11l, rui'Wa '1'U'Vl'!i"111.:J, ~1.:iq~ LLfl'ULL'Vl'U LLa: 
• 
G Q ~ ~ CII QI 

el'!i'l'!i'!iUJ 'U1f!L'1fl. 2542. fl1"afl'UL'Vlfl'J11fl1fl'1"aLLi'l::Lfl"a'l:tjfl1flfl"a'tlil.:JL.:J1:: "!L"a'-l'U 11.:J~fl 

ui'I:: i'lv.:inv.:i L'U 6 i.:i'Vl1fl.n1P1L.i'tlvnh::L'Vlfll'Vl'-I. tl2537-5240. fil'UFJ1~EJ~"!l~'U~'ULLa: 
'U 

WL:-JaL"lJ\Jl"SeJ'U flru:V1-r'Wmmu'!i'!i1J"!l1~ 11V111V1miEJ"1.:J"ll'11'Ufl~'U'Vl'f V11J1 40-89 

'1'1tl'rn1'ULfil'!i~Iiililt11':iLfl~'!i L"ll\Jl 8 ~'!i1~!]iu1'U. 2553. "a1fl1il'UA1Ln'l:t'1"a. "a1fl1il'UA111'-1Lflil'U. 

i.:J'Vl1fl'Ufl1fl1l:i1"a1l"a1'tf. L.:J1:: L 1.:JL1'-l'U. ~'U~'U'11fl 

http://www2.oae.go.th/zone/zone8/roae8/index.php?option=com _ content&ta 

sk=view&id= 195&Itemid= 70 (~'Ur1'UL~el1'U~ 15 mfl!J1fl1l 2553) 
oQ.I .Q. s, • .:dou cil 

'11'UfN1'ULfil'!i~~fl'1 fl1':iLfl~';i. 2553. 'tlil11i'I Lfl1'1:t~f1;Jfl11Lf1~1'Vlfl1flnJ. "a1fl1. "a1fl1'VILf1'1:t'11f1"a 
Q " di QI 

'tl1'-'lti,1mt'iv'U. ~'U~'U'11n 

http://www.oae.go.th/oae _report/price/price_ month _result.php (~'Ur1'U~el1'U~ 

15 f1';ifl!j1fl1l 2553) 

'111~\Jl L 'W"!l';iLfli EJ.:j. 2540. fl11llJaflllJi'I lJj',rnnn,imi'I. Lelfl'11':i'U'!i:flel'U fl1';j'lJ';j';jEJ1EJLLfli'l'V11J1fl~1l vi~ • 

'1fl~1 fi.fl.'1. el1L.flel'U1fl'ViEJ'U ~.:J'Vl1~'Vi'V1'1.:J 14 \Jl'11fl1J 2540. 7 'V11J1 
\I \I 1 1 

'U';i:,11tl 

'1m'IJ'U1~El~"!l'1'l'U. 2539. ';i1El.:J1'U'U';i:,11tl. '1m'IJ'U1~El~"lf'1'l'U f1';i1J1"!11fl1':iLfl~\Jl';j m:'Vl'!i'l.:J 

Lfl~'!iLL'1:'1V1mru. 'V11J1 23 

'11iJfl.:J1'ULfl~\Jl';i~.:J'Vl')~G'1':i1~fl{u1'U. 2544. L.:J1:: L 1.:JL1'-l'U. "Uil11i'l'Vl1.:Jfl1"aLf1~1fl111fl1111.iel.:Jfl11 , ':,J ~ 

'tlil.:Jflru::n1111n11i111.n1fli'JU.i'l::Lilf1'tf'U L~ilLLf1L'tl'Uty'Vl1Ui'l::~R.l'U1Lfl1'1:tJfl;Jin,1,i 

q111:t~11:i1il (n1v. 'tlv.:ii.:i'Vl1fl). '!i1EJ.:i1'U'IJ'!i:,11tl 2544 V1u1 66-73 

'1'1tl'n.:i1'ULfil'!i~~iililt11':iLfl~'!i. ne1.:i1imA11:t~n;in1,Ln1:tfl"a. (bh::, •ti 'W.fl.). r1iiBfl1':i1Lfl'!i1:"1 
Q • • " 

II 4 4 o SI' o t d' 
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fl1'W~ 1 f111~~bb~-:iM-:i "il~~~~1'UV1'hJ';J1b'U'Ueleln'Vl~eJM-:ibb'lJ'U-:J~lhhu1'U:w1mn'U 1 u ~~bb~-:iM-:i 

Lb ~-:i M-:i~b'U'U 11r1 zj,:in11~~bb~-:iM-:i bbG'l~r11ur1:wV11-:i~:w"il~v\'11 ~eJeJfl~eJn&i~~-m'1J1L'1:WeJ 
' ' 

fl1'W~ 2 1~uutl11 mL uG'l-:i'Vl~G'lm ~ eJ."!l~m~ "il . 'Url1!3l~u11m1"11 "il~ 1 i1~uutl1'1u~-:i LneJfl 'U 

f1111 ~tl1\;l'Ub-:J1~ 1 'UbbUG'l-:J'Vl~G'lel-:J 
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1:w1 ,x-r'llvh11 i.Jbb~.:imv,1'j'oJ1fwi'tJb.:i1~ ;.:i-r'll~'lli!tJ'oJ~b 'UtJbb v,~.:il;'f~l;'f:w61JeJ.:i 1 'jr1bbl;'l~bb:w'1.:i 

~1eJ bb6'l~'oJ~n1~~1'll~'llf1eJtJfl1'j 1~iJeJ b ~m~:wi.hdi'Vl5il1'V'l61JeJ.:Jfl1'j 1 ,X{JeJ 
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f11~~ 6 w~~~eJm~1l'U1'Lifi~u1'UL~11vl'l'LILL~~~'11eJ1inm 3-7 1'LI 1~~~€lnlil~'Vl~eJ~'U1'U,11n Lfl'LI 

'11€l1Ulil'Lifi~u~1~'11€l~€ln 
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f11'V-I~ 7 LL?l~..:i.f11tJ'UelfWlelflb•:n:::~L'U'U~elfl?l1J'\J1ruL "tl\31 LL\,l Lfl?l1~1ITT 'U~elfl?l1J'\J1ruL "tl\31 
~ ~ ~ 

t!'UL'U'U'VllJ'U ,J1;1~,JG'ie1m,:::eJeJ..:jLfl?l1L~el 1 m 'Ufl11t:-l?l1JLfl?l111l 1~ ~..:jfll;l1tJ L'U'U~elfl~1Li1tJ 

f11'V-l°Vi 8 fl1'U"!JeJ'\JL1ru (filament) i1'11'U1'U 5-8 eJ'Ut,JeJ~elfl LLl;'l:::eJ'\JLfl?l1~1er (stamen) 
~ ~ ~ 

i1irm~ru:::L'U'U~ (carpel) ~L'Vli!ieJ..:ir.JeJ'U 
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' 

'IJ€l-:Jfl'U~-:J'Vlfl 1\91fJfl1'j 1 mlJ'\111 b 'U'U~1l.J ?leJ\91 b "LJ1fl'IJ~-:Jb-:J1~ 1 ~\JmfJ~fl"LJ1-:J"v1iJ-:J11-:J~-:J{'IJ 
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'\J 

95 



1'11~~ 21 bb61~-:inT~bfl'Ub~~n~m.J~l,lb-:J1~ 1~cJ1.ffm'j1m~~tlmcJ1~'Vf~B1'Uii~'lJeJ~~tl~1cJ1~ 'V!~eJ 
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[11~~ 22 bdmn'Ub~cl1~~~~1,l bblK1 '1~'j'J'tJ'j1lJ 1~1,l~ni1rm1G1~n V11 n1'j~~ bb(,l-:Jf71'U~~ 1 ~b'V!~e)f71'U 

~~b~cJ-:Jb~nueJcJ~.fr1~~ bblK1bn'U 1 it 'LI~ilJ 
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ll1fl~'Ll1n 'ti 

\;1111~~ 't.1-1 ':i1fl1L.:11~ h.:iL~tl'Llfl"~ ~Lm!lvl':in':i"l.l1tl 1~ lil.:l'Vl11n'Llfl'Hil~u':i':i1J':i1611 

2546 

2547 

2548 

2549 

2550 

2551 

2552 

2546 

2547 

2548 

2549 

,c;I Q ct 1.1.fl. n:r-1. 11.fl. L11.u. -w.fl. 11.u. n.fl. a.fl. n.EJ. i;i.fl. -w.u. ti.fl. Luau 

- 5.00 - 5.00 

8.50 5.10 5.00 - 6.20 

7.50 4.00 - 5.75 

8.75 8.00 15.50 - - 10.75 

- 18.33 11.50 6.80 4.75 7.00 - 9.68 

- 16.00 13.40 13.75 8.25 - - 12.85 

- 11.00 6.50 4.50 - 7.33 

- 17.1711.97 8.63 5.66 9.17 - - 8.22 

q Q d 
11.fl. n.-w. 11.fl. L11.u. 'W.fl. 11.u. n.fl. a.fl. n.u. \;I.fl. -w.u. ti.fl. Luau 

- 23.50 25.00 27.57 9.82 5.65 5.76 6.18 7.69 8.58 10.33 10.17 

- 17.89 6.29 6.56 10.61 6.53 6.05 6.50 - 7.46 

- 25.50 13.10 7.49 8.09 9.49 5.95 7.66 8.87 - 7.97 

- 25.50 19.27 9.58 9.98 12.08 17.74 15.00 - 15.77 

2550 12.75 10.67 12.01 11.22 8.00 8.77 4.13 6.48 - 8.84 

2551 

2552 

- 28.00 15.50 8.38 8.41 10.99 9.83 11.67 

- 38.17 15.97 7.97 7.27 5.68 6.66 

- 9.50 

- 12.34 

-LuaEJ 12.75 10.67 25.67 21.02 13.74 8.35 8.97 7.14 8.92 9.52 8.58 10.33 10.29 
. 

°Vi111: '11tit,,:i1'ULl'1':i'ls-~fi'1fn':iLn'lffi':i. 2553 ... 
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f11-a1.:i~ 'tl-3 11r11•1rn.Jtl~m-n~h~L~m..1 

u1Wni:ani'11 

ti ... ... ..i 
1J.fl. n:w. 1J.fl. L1J.B. 'W.fl. :u.a. n.fl. fl.fl. n.a. fl.fl. 'W.B. ti.fl. Loaa 

2546 39.26 47.50 38.57 38.61 43.68 21.17 11.12 14.50 14.36 19.30 0.00 0.00 28.81 

2547 0.00 0.00 0.00 30.00 13.82 13.40 20.34 16.75 16.61 17.63 25.17 0.00 19.22 

2548 0.00 0.00 41.25 24.88 16.55 15.84 18.76 19.14 19.09 24.00 0.00 0.00 22.44 

2549 0.00 0.00 0.00 0.00 29.28 19.97 18.29 22.07 32.71 0.00 0.00 0.00 24.46 

2550 - 28.21 21.38 18.07 19.00 15.64 20.00 - 20.38 

2551 - 37.50 17.97 15.45 21.26 22.10 30.17 - 24.08 

2552 0.00 0.00 0.00 0.00 29.64 19.07 18.33 17.45 37.50 0.00 0.00 0.00 24.40 

..i 
39.26 47.50 26.61 26.53 24.62 17.57 18.16 18.24 24.21 20.31 25.17 0.00 23.40 Loa a 

..i u 1 'Vl:U1: m:1.m11r11.f11f.l 'U. 2553. 

f11-a1.:i~ 'tl-4 11fl1"!l1f.l'1~~h.1~1Lnmi1 L~1~h~L~f.l'U (nn.) 

ti ... ... ..i 
1J.fl. n.cw. 1J.fl. L1J.B. 'W.fl. 1J.a. n.fl. ft.fl. n.a. fl.fl. 'W.B. ti.fl. Loaa 

254630.13 37.50 29.38 29.75 31.84 12.69 7.02 10.20 9.70 14.90 0.00 0.00 21.31 

2547 0.00 0.00 0.00 23.33 9.13 9.95 15.16 12.35 11.93 11.85 17.83 0.00 13.94 

i" 2548 0.00 0.00 32.63 15.64 10.95 11.23 13.50 13.23 13.66 19.50 0.00 0.00 16.29 

2549 20.00 20.00 0.00 0.00 0.00 0.00 11. 79 15.82 26.43 0.00 0.00 0.00 18.81 

2550 - 21.29 15.20 12.48 13.00 10.67 14.10 22.50 15.61 

2551 - 31.16 13.26 10.88 17.31 17.85 25.57 19.34 

2552 0.00 0.00 0.00 0.00 23.33 13.18 12.38 12.55 31.00 0.00 0.00 0.00 18.49 

2553 0.00 0.00 0.00 29.72 16.67 - 23.20 
..i 

Loaa 25.07 28.75 31.01 24.23 14.82 11.74 12.88 13.24 18.91 17.19 17.83 o.oo 17.68 

~111: m:um1~1.f11f.lL'U. 2553. 
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